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Introduction
László Pintér (IISD)

Purpose and Audience of the Resource Book
The year 2007 marks the twentieth anniversary of the release of Our Common Future, commonly
known as the Brundtland Report. The need for building environmental considerations into decision
making, a central theme in the Brundtland Report, is no longer a bold proposition, but a basic
necessity. Without the ability to monitor and assess changing environmental trends and their interactions with human development, navigating the sea of global change would be reduced to reactive crisis
management—hardly an effective way to tackle policy issues with such profound relevance for the
planet.
Our Common Future called not only for attention to the interactions between environment and development, but also for the need to consider the interests of future generations. This requires an ongoing
effort to substantially strengthen our capacity to assess the range of possible futures and to create
policies that take this knowledge into account. Addressing these needs is at the heart of this
Resource Book.
The purpose of the GEO Resource Book is to help build capacity for forward-looking integrated
environmental assessment (IEA) and reporting at the sub-global level. For the purposes of this
publication, we define IEA as the process of producing and communicating future-oriented, policyrelevant information on key interactions between the natural environment and human society. The
methodology underlying IEA has been pioneered and championed by the Global Environment
Outlook, UNEP’s flagship assessment on the status and direction of the global environment. As a
key measure of GEO’s success, since the publication of the first global report in 1996, the GEO
approach to environmental assessment and reporting has been adopted by an increasing number
of organizations at the regional, national and sub-national level.
Capacity building has been a key element of the GEO process, and training activities carried out
by UNEP and its partners since the late 1990s contributed to the wider adoption of IEA methods.
In 2000, UNEP and the International Institute for Sustainable Development (IISD), a UNEP
Collaborating Centre, jointly published a training manual that served as the basis for many training
activities and as a basis for developing other regionalized training curricula (Pintér, Zahedi and
Cressman, 2000). The need for updating the first training manual became obvious for a number of
reasons, including the evolution of the GEO methods, progress in the scientific and technical
aspects of assessments, the need for more detailed and more easily customizable resource materials
on IEA, and the need to increase the effectiveness of capacity building. A 2004 meeting of the GEO
Capacity Building Working Group discussed the criteria of more effective capacity building efforts
shown in Box 1, and these criteria, along with additional guidance from UNEP and the GEO
Capacity Building Working Group and others, inspired the development of this Resource Book.
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Box 1: Criteria for improving the effectiveness
of IEA capacity building.
1. Improve coordination – Identify, monitor and, where possible, improve coordination
and cooperation with similar capacity building initiatives, including other initiatives of
UNEP.
2. Utilize existing capacity – Identify and improve the utilization of capacity that exists
in current partner organizations and the GEO network.
3. Promote innovation and diversity – Embrace the diversity of capacity building and
training approaches to assessment and reporting while maintaining the coherence and
integrity of the GEO approach.
4. Introduce innovative tools and methods – Increase the effectiveness of capacity
building by introducing novel tools and innovative, experiential and participatory training
methods successfully used by partner organizations.
5. Multi-level engagement – Increase sustainability of impact by engaging capacity
building audiences both on an individual as well as organizational level.
6. Link capacity building to actual assessment and reporting – Search for and create
opportunities to connect capacity building and the actual production of GEO-compatible
assessments and reports.
7. Provide incentives – Provide incentives to eligible organizations and experts where
possible and warranted to maintain their interest in GEO assessment and reporting
beyond training.
8. Strengthen capacity to effectively communicate assessments – Ensure capacity
building strengthens the ability to design and implement communications strategies.
9. Improve monitoring, evaluation and learning – Ensure methods and mechanisms
are in place to monitor, measure and, as required, report on the short- and long-term
impacts of capacity building efforts.
Source: Report of the March 2004 meeting of the GEO Capacity Building Working Group
in Geneva, Switzerland

It is recognized that capacity is multi-dimensional, particularly in an area as complex as an IEA
which requires a multi-pronged approach. This may include a training component (face-to-face,
distance learning, training-by-doing), but also additional measures such as staff exchanges, technical
support or providing easy access to data. Therefore, the GEO Resource Book has to be seen in a
broader context, as a key—but not the only—element in IEA capacity building efforts.
The target audience for the GEO Resource Book includes facilitators who construct IEA training
curricula, and ultimately the participants in capacity building programs. The latter include primarily
mid-level leaders and practitioners in public agencies, with overall responsibility for initiating and
managing assessment and reporting processes. They may work on different scales, from national
governments to states and provinces, municipalities or eco-regions. Many of them would have
prior assessment or state of the environment reporting experience. Based on experience with previous
training endeavours, IEA practitioners may also include representatives of non-governmental organizations, academics, students, media and experts from the private sector.

2

GEO Resource Book

A training manual on integrated environmental assessment and reporting

Introduction

While a variety of technical specialists have a key role to play in IEAs, the GEO Resource Book, even
with its extended content, provides only introductory coverage of some methods. The use of tools
and methods such as geospatial analysis or integrated modeling would require advanced formal
training that is beyond the scope of the Resource Book. The emphasis is on the IEA system as a
whole, and helping participants realize when and where to bring in specialist knowledge for maximum effect.

Resource Book Structure
The GEO Resource Book builds on elements of the earlier IEA training manual, other teaching
resources and experience with previous IEA initiatives, but there are also several significant differences.
Content is organized in eight modules as shown in Table 1. A modular design was chosen because
capacity building needs vary, and often it is necessary and more effective to concentrate efforts on
one or a few topics rather than on the entire IEA package. The intention is to provide maximum
flexibility to audiences and facilitators in deciding what content is most relevant. The GEO Resource
Book is the IEA “source code” that can be freely used as a library of ideas and materials that, over
time, can evolve and integrate new concepts and ideas that arise ether from GEO or from the many
other assessments that will be undertaken in future at the global or sub-global level.
Table 1: Modules in the GEO Resource Book.
Module 1: The GEO Approach to Integrated Environmental Assessment
Module 2: IEA Process Design and Organization
Module 3: Developing an Impact Strategy for your IEA
Module 4: Monitoring, Data and Indicators
Module 5: Integrated Analysis of Environmental Trends and Policies
Module 6: Scenario Development and Analysis
Module 7: Creating Communication Outputs from the Assessment
Module 8: Improving the IEA Process and Increasing Impact through Monitoring, Evaluation and Learning

The modules take participants through the IEA process, essentially treating IEA as an institution
that organizations in charge of assessment and reporting processes need to build. This will take the
reader through questions related to setting up a process and securing the mandate to build an
impact strategy, carry out the actual assessment, prepare information products and close the loop
by reflecting on lessons learned throughout the process.
Each module is accompanied by a set of PowerPoint slides on a CD, and sample agendas that are
intended to help course designers construct and run sessions of either an overview or comprehensive nature, or somewhere in between. Course designers are encouraged to modify and enrich the
slide decks with regional case studies and other more locally relevant information.

Course Design and Delivery
Generally, a course based on the entire GEO Resource Book will not be offered in full (i.e., all modules in full detail), as it would require much more time in one block than a typical participant
could devote to the program. The modules are cross-referenced and are designed to be delivered as
individual modules or as a package. As a result, there is some repetition of key graphics and concepts across modules.
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Figure 1: Illustrating the relationship between the Resource Book and Participant Workbook

RESOURCE BOOK

Modules

Sample
agendas

PowerPoint
slides

Module 1
Module 2
Module 3
Module 4
Module 5
Module 6
Module 7
Module 8
Module 1
Module 2
Module 3
Module 4
Module 5
Module 6
Module 7
Module 8
Module 1
Module 2
Module 3
Module 4
Module 5
Module 6
Module 7
Module 8

PARTICIPANT WORKBOOK

Agenda
Module and
Module 4
regional
case studies
Slides
Agenda
Module and Module 5
regional
case studies
Slides
Agenda
Module and
regional
Module 6
case studies
Slides

Figure 1 illustrates the relationship between the GEO Resource Book and the Participant Workbook.
A Participant Workbook is a customized set of training materials based on the GEO Resource Book
and selected by the facilitator, and possibly enriched with regional case studies. A participant workbook includes detailed agendas, core content and PowerPoint slides for the modules to be delivered.
Other modules not covered need not be included. Course participants thus do not receive the
entire GEO Resource Book, only the sections selected by the facilitator.
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Effective IEA capacity building, as emphasized by some of the criteria shown in Box 1, should be
an interactive process. The modules therefore are set up to include a series of didactic elements:
■
■
■
■
■
■

concept presentations;
discussion questions in breakout groups and/or plenary;
case studies;
role plays;
problem solving group exercises; and
plenary sessions at the end of the days to review key lessons learned, review any outstanding questions and explore concrete opportunities for practical application of the
topics covered.

In some cases the facilitator may ask participants to read selected papers prior to or during the
workshop.
Included with the sample agendas and PowerPoint slides is a guide for interactive course design
and delivery.
The margins of each module contain symbols for the facilitator and participants to more readily
identify discussion questions, participatory exercises, and information for which a specific
PowerPoint slide has been created.
– discussion question

1

– PowerPoint slide and number
– participatory exercise

Course facilitators should formally and informally gather participant feedback throughout a
course. In order to help the process, a sample evaluation form is included on the CD for daily and
for overall course evaluations.

Future Directions
In order to advance the use and usefulness of IEA in policy planning and decision-making, options
will be explored by UNEP and its partners regarding additional capacity building tools and products. Some of these can directly build on the Resource Book, but also go beyond its scope and
strengthen the reach and effectiveness of IEA in important ways.
Some of the additional tools that were revised during the preparation of the Resource Book that will
be considered include:
■ Case study bank – internet-based collection of region-specific case studies associated
with and referenced by exercises and themes in specific Resource Book modules;
■ E-learning – use of the modules as a basis of interactive distance education modules;
and
■ Network of IEA trainers and practitioners – global and/or regional network of experts
involved in running IEA courses and capacity building programs or IEA processes.
Those interested in new developments related to the Resource Book are invited to consult UNEP’s
and IISD’s website for updates: http://www.unep.org/geo and http://www.iisd.org/measure
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Module 1

Overview
The objective of this module is to introduce the integrated environmental assessment (IEA) and
reporting approach based on the Global Environment Outlook (GEO) Process of the United
Nations Environment Programme (UNEP). You will learn why the IEA approach is an effective way
of developing policy relevant recommendations about the state of the environment and its interaction with human development.
We begin with a short description of UNEP, its mandate from the United Nations General
Assembly (UNGA) for keeping the global environment under review, and how the GEO process
fulfils this mandate. The goal of the GEO process is to ensure that environmental problems and
emerging issues of wide international significance receive appropriate, adequate and timely consideration by governments and other stakeholders. As part of the GEO initiatve, UNEP is involved
in capacity building to help people learn how to carry out integrated environmental assessments at
the regional, sub-regional and also national levels.
An IEA is much broader than a traditional state of the environment (SoE) report. It expands on a
SoE report by undertaking a critical objective evaluation and analysis of data and information
designed to meet user needs and support decision making. It applies the judgment of experts to
existing knowledge to provide scientifically credible answers to policy relevant questions. This provides a participatory, structured approach to linking knowledge and action. Over time, GEO has
developed an increasingly integrated approach to environmental assessment and reporting. It asks
the following questions:
■
■
■
■
■

what is happening to the environment and why?
what are the consequences for the environment and humanity?
what is being done and how effective is it?
where are we heading? and
what actions could be taken for a more sustainable future?

For GEO-1, GEO-2000 and GEO-3, UNEP’s comprehensive global integrated environmental assessments were carried out using the Drivers-Pressure-State-Impact-Response (DPSIR) framework,
which is also used in Module 5 of this resource book. For GEO-4, the latest assessment which is
expected to be published in 2007, the conceptual framework has been modified, and the differences
between this new framework and the DPSIR framework are briefly explained in this module.
Geographically, we can distinguish between the global and sub-global (regional, national and subnational) GEO assessments. While GEO-1, GEO-2000 and GEO-3 were global in scope, they were differentiated at regional and sub-regional levels to highlight important variations and the environmental
priorities requiring policy attention in different parts of the world. Each GEO assessment covers a specific time period decided by, or relevant to, the policy makers to whom it is targeted.
GEO products include:
■
■
■
■
■

global assessments (GEO-1, GEO-2000 and GEO-3);
GEO yearbooks (2003; 2004/5; 2006);
regional and sub-regional reports;
technical reports; and
educational products.

The module concludes by providing examples of three sub-global GEO assessments: the Africa
Environment Outlook (a regional assessment), the Bhutan national GEO and the assessment carried out for Mexico City. These examples show how the processes started and were carried out,
their main results and how they have been followed up.
GEO Resource Book
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Course Materials
1. Introduction and learning objectives
The objective of the module is to introduce the Global Environment Outlook (GEO) integrated
environmental assessment (IEA) and reporting process. Throughout this report GEO refers to
assessment processes led by the United Nations Environment Programme (UNEP) and the associated
products, while IEA is used for assessment processes and products that follow the GEO style.
You will learn why the IEA approach is necessary for making policy relevant recommendations
about the environmental state and trends, and links with human development. The material covered in this module highlights the need for an enabling mandate to undertake an environmental
assessment; the mandate of UNEP; the objectives of the GEO assessment; the scope and objectives
of the fourth GEO assessment (GEO-4); and its analytic framework. The module also deals with
issues related to international environmental governance and the Bali Strategic Plan for
Technology Support and Capacity Building. The Bali Strategic Plan was adopted by the UNEP
Governing Council/Global Ministerial Environmental Forum at its 2002 session. Its purpose is to
improve the effectiveness of capacity building, and to address capacity gaps and needs identified by
assessments of existing activities. Examples of GEO assessments at the global, regional, national
and sub-national levels illustrate the approach taken and the kinds of results that can be obtained
using the GEO approach.
Successful completion of this module will allow you to do the following:
■ understand the mandate and role of UNEP in environmental assessment and reporting,
and in capacity building;
■ describe the objective and scope of the GEO assessment;
■ compare and contrast IEA in the context of the first three GEO reports and the GEO-4
process; and
■ become familiar with examples of regional, national and sub-national GEO and IEA
processes.

2. UNEP assessment mandate

3

UNEP derives its mandate from the United Nations General Assembly (UNGA) Resolution 2997
of 1972, which led to the establishment of the organization. The resolution states in part that
UNEP should keep the global environment under review. The UN Conference on the Human
Environment whose recommendations led to Resolution 2997 highlighted the importance of
environmental assessment and reporting (see box below).
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Box 1
Decision on environmental assessment at the UN
Conference on Human Environment,
Stockholm, 1972
One of the early decisions of the international community on environmental assessment
and reporting highlighted the following:
•

To facilitate the development of social and cultural indicators for the environment,
in order to establish a common methodology for assessing environmental developments and preparing reports on the subjects.

•

To prepare, on the basis of (the) national reports on the state of, and outlook for,
the environment, periodic reports on regional or sub-regional situations and on
the international situation in this matter.

Source: UNEP 1981

4

UNEP’s Division of Early Warning and Assessment
The Division of Early Warning and Assessment (DEWA) is one of eight UNEP sub-programmes
(divisions) responsible for implementing Resolution 2997. The DEWA mission is to:
“Provide the world community with improved access to meaningful environmental data and
information, and to help increase the capacity of governments to use environmental information
for decision making and action planning for sustainable human development.”

5

GEO Assessment
DEWA, in collaboration with other UNEP programmes, and with other partners around the world,
implements the UNGA resolution by, among other activities, coordinating GEO, the UNEP flagship assessment reporting process. The first GEO assessment report was initiated in 1995 by UNEP
Governing Council in its decision 18/27, which requested UNEP’s Executive Director to prepare a
new, comprehensive report on the present and future state of the world environment, including
possible response measures. Following the establishment of the GEO process and production of
the first GEO report, the Governing Council renewed the mandate for GEO in 1997, 1999 and 2003
and 2005.1 The Governing Council/Global Ministerial Environment Forum (GC/GMEF) decisions
in 2003 and 2005 facilitated the preparation of GEO-4.

6

The Bali Strategic Plan for Technology Support and Capacity Building
In 2005, UNEP’s Governing Council adopted the Bali Strategic Plan for Technology Support and
Capacity Building2, which identifies priority areas, including:
■ preparation, integration and implementation of environmental aspects of national sustainable development plans;
■ support to national and regional institutions in data collection, analysis and monitoring of environmental trends; and
■ development of national research, monitoring and assessment capacity, including training in assessment and early warning.
1 See the reports from the UNEP Governing Council: GC19/3; GC20/1; GC22/1/IB; GC23/6
2 Governing Council of the United Nations Environment Programme, UNEP/GC.23/6/Add.1
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The objectives of the plan include strengthening the capacity of governments of developing countries as well as of countries with economies in transition, at all levels to:
■ comply with international agreements and implement their obligations at the national
level;
■ achieve their environmental goals, targets and objectives, as well as environment-related
internationally agreed-upon development goals, including those contained in the
Millennium Declaration, the Plan of Implementation of the World Summit on
Sustainable Development and the outcomes of other major United Nations conferences
and international agreements,; and
■ provide a framework for capacity building to ensure the effective participation of developing countries as well as countries with economies in transition in international environmental governance process.
This will help countries to achieve environmental sustainability in their development.
The Bali Strategic Plan provides a mandate for UNEP to be involved in capacity building related to
IEA at the regional and national levels. Regional and national IEAs have become common. Many
follow the GEO approach, but derive their mandates either from regional or national agreements
and laws.

DISCUSSION QUESTIONS
1. UNEP has been mandated since its establishment in 1972 to keep the state of the global
environment under review. What is your understanding of the role of GEO in implementing this mandate?
................................................................................................................................................................................
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................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. The GEO approach to IEA has constantly evolved since the process started in 1995. In
your own analysis, do you think this is an advantage or disadvantage? Please elaborate.
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

GEO Resource Book

5

Module 1
3

A training manual on integrated environmental assessment and reporting

GEO rationale and IEA framework

The goal of the GEO process is to ensure that environmental problems and emerging issues of wide
international significance receive appropriate, adequate and timely consideration by governments
and other stakeholders.
The overarching objectives of GEO are, as outlined in the UNEP assessment framework
(UNEP/GEO4/CP/doc1/draft1), to:

9

■ provide access to the best scientific knowledge for international environmental governance and the mainstreaming of environmental concerns into social and economic sectors, and in support of the internationally agreed development goals;
■ facilitate the interaction between science and policy through multi-scaled and multidimensional integrated assessment processes and products of high legitimacy, credibility
and utility; and
■ build geographic and gender-balanced partnerships and capacity for environmental
assessments.
As an integrated environmental assessment, GEO provides answers to the five key questions illustrated in the step diagram below. Most “traditional” environmental assessments consider the first
question; very few take an integrated perspective that considers all five questions.

11

Figure 1: Key questions to be answered by State of the Environment (SoE) Assessment and Policy
Analysis in the IEA Framework.

5. What actions could be taken for a more sustainable future?

4. Where are we heading?

3. What is being done and how effective is it?

2. What are the consequences for the environment and humanity?
1. What is happening to the environment and why?

The world is faced with major environmental challenges, which have complex causes and consequences. This requires a structured process of dealing with environmental issues and their interactions with society, including political processes and the economic system. It needs to use knowledge
from a wide range of scientific disciplines and stakeholders, so that integrated insights are made
available to decision-makers. This process is referred to as an assessment (Box 2)3.

3 There is a considerable amount of literature defining and characterizing assessment processes. See for example
www.millenniumassessment.org
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An assessment is the entire social process for undertaking a critical objective evaluation
and analysis of data and information designed to meet user needs, and to support decision making. It applies the judgment of experts to existing knowledge to provide scientifically credible answers to policy relevant questions, quantifying where possible the level of
confidence.
Source: http://www.unep.org/geo/pdfs/TowardsGeo4.pdf

Integrated Environmental Assessment provides a participatory, structured approach to linking
knowledge and action. Over time, GEO has developed an increasingly integrated approach to environmental assessment, the use of indicators and reporting. The “integrated approach” to answering the questions illustrated in Figure 1 above is an umbrella term for:
■
■
■
■
■

linking the analysis of environmental state and trends with the policy analysis;
incorporating global and sub-global perspectives;
incorporating historical and future perspectives;
covering a broad spectrum of issues and policies; and
integrating the consideration of environmental change and human well-being.

12

Policy-makers often face a growing list of environmental challenges. Many of these are complex,
have a direct or indirect effect on human well-being, and require enhanced understanding to support effective response measures and action. The GEO integrated environmental assessment
approach has strengthened the accessibility of reliable environmental data and information for
improved policy-making at different levels. Today, there is greater investment by the international
community and governments in environmental assessments, both in terms of human and financial resources. However, despite the availability of considerable information on state and trends of
the global environment, there is still a lack of adequate and relevant data, and there is a loss of
capacity of monitoring and data collection systems.

EXERCISE
In small groups, choose an environmental issue in your country (such as air quality, water quality,
soil erosion or desertification) and discuss why an integrated approach is needed to address this
issue. If you chose not to use an integrated approach, what approach would you follow, and how
would that be weaker? What policy sectors need to be addressed (energy, agriculture, trade, transport, health, etc.)? How is the problem linked to events at the global level (e.g., UN Framework
Convention on Climate Change, World Trade Organization or other UN conventions)? How could
this issue evolve over the coming two decades?

13
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The framework for the integrated environmental assessment being carried out in GEO-4 is illustrated in Figure 2. The diagram recognizes two key domains of the Earth System: human society
and the environment. It considers five basic elements: Drivers, Pressures, State and trends, Impacts
and Responses.
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Drivers (including demographic changes, economic and societal processes) lead to more specific
pressures on the environment (including land use change, resource extraction, emissions of pollutants and waste, and modification and movement of organisms). These pressures lead to changes of
the state of the environment, which are in addition to those that result from natural processes. The
environmental changes include climate change, stratospheric ozone depletion, changes in biodiversity and pollution or degradation of air water and soils. These changes lead to changes of the services
that the environment provides to humankind, such as the provision of clean air and water, food and
protection from ultra-violet radiation. As a result of changes in services and mediated by demographic, social and material factors, there are impacts on human well-being (health, material assets,
good social relations and security). Responses include both formal and informal attempts to either
adapt to the changes in environmental services or to reduce the pressures on the environment.
The layering of the global, regional and local levels in the GEO-4 framework emphasizes the fact that
drivers, pressures, state, impact and responses are at these different levels, sometimes predominantly at
one level, and that the levels also interact. As illustrated by the bar at the bottom of the diagram, changes
in human society and the environment unfold on different, short, medium- and long-term time scales.
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Figure 2: The Conceptual Framework of GEO-4

Global
Regional
Local

HUMAN SOCIETY

D – DRIVERS:

I – IMPACTS

Material, Human and Social Capitals

Change in human well-being
broadly defined as human
freedoms of choice and actions,
i.e. to achieve:
- security
- basic material needs
- good health
- good social relations
which may result in human
development or poverty, inequity
and human vulnerability.

Human development:
- Population demographics
- Economic processes (consumption,
production, markets and trade)
- Scientific and technological innovation
- Distribution pattern processes (interand intra-generational)
- Cultural, social, political and institutional
(including production and service
sectors) processes

ENVIRONMENT

P – PRESSURES:

TIME:

Human interventions in
the environment:
- Land-use
- Resource extraction
- External inputs (fertilisers,
chemicals, irrigation)
- Emissions (pollutants and
waste)
- Modification and
movement of organisms

R – RESPONSES
to environmental challenges:
formal and informal adaptation to,
and mitigation of, environmental
change (including restoration) by
altering human activity and
development patterns within and
between the D, P and I boxes, i.e.
through: science and technology,
policy, law and institutions.

Demographic, social
(institutional) and material
factors determining human
well-being

S – STATE and trends:
Natural capital: atmosphere, land, water and biosphere

Natural processes:
- Solar radiation
- Volcanoes
- Earthquakes

Environmental impacts and change:
- Climate change and depletion of the stratospheric ozone layer
- Biodiversity change
- Pollution, degradation and/or depletion of air, water, minerals
and land (including desertification)
1987

2007–2015 (short term)

Environmental factors
determining human well-being
- Ecological services such as
provisioning services
(consumptive use), cultural
services (non-consumptive use),
regulating services and
supporting services (indirect use)
- Non-ecosystem natural
resources, i.e. hydrocarbons,
minerals and renewable energy
- Stress, i.e. diseases, pests,
radiation and hazards

2050 (medium term)

(long term)

For training purposes, this resource book uses a graphically simplified framework (see, in particular, Module 5) taking into account experience with GEO-1, GEO-2 and GEO-3, as well as a number of sub-global assessments. While the logic is the essentially the same, the diagram shown in
Figure 3 makes it easier in a training setting to navigate through the steps of the analysis from drivers to responses. The basic structure of the diagram is also similar to what has been developed by
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the European Environment Agency (Smeets and Weterings 1999)4. The same basic elements—
Drivers, Pressures, State, Impact and Responses—are illustrated in Figure 3. Since this resource
book focuses on Integrated Environmental Assessment primarily at the national level, it is less critical to show multiple levels, although the assessments would obviously reflect national level implications of global processes, and go into sub-national detail. Figure 3 also shows how the elements
of the framework are linked to the questions illustrated in Figure 1.
Figure 3: Simplified analytic framework for integrated environmental assessment and reporting
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HUMAN SOCIETY
D – DRIVERS

P - PRESSURES
Sectors:
Agriculture, fisheries
and forestry
Transport and housing
Finance and trade
Energy and industry
Security and defence
Science and education
Culture

Human influences:
Emissions (pollution)
Land-use
Resource extraction
Modification and
movement of
organisms
Natural processes:
- Solar radiation
- Volcanic eruptions
- Earthquakes

Step 1

Consumption and production patterns
Population demographics
Scientific and technological innovation
Economic demand, markets and trade
Institutional and social-political
frameworks
Distribution patterns

I - IMPACTS

Step 1

Human well-being
(International goals and targets)
Material needs
Health
Security
Freedom of
choice
Vulnerability to change in:

Step 2

R – RESPONSES

Step 3

(Interventions)
Formal and informal
adaptation and mitigation
to environmental change by altering human
behaviour within and between the D, P and I
boxes i.a. through: science and technology;
policy, law and institutions; and coping
capacity.

S - STATE (Environmental Change)
State of atmosphere, land and water, and trends
such as:
Climate Change (also referred to as a direct driver)
Desertification and land-degradation
Loss of biodiversity
Pollution and degradation of air,
land and water

Economic
and Social:
Goods
Services
Stress

Environmental:
Provisioning
services (goods)
Regulating
services
Cultural
services
Supporting
services
Stress (i.e.
diseases and
hazards)

Step 1

ENVIRONMENT
Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?

4 Smeets, E. and R. Weterings. 1999. Environmental Indicators: Typology and Overview. Copenhagen: European
Environment Agency. <http://reports.eea.europa.eu/TEC25/en>
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EXERCISE
In your small groups, take the same environmental issue from your country that you used above.
Identify drivers, pressures, state (and trends), impacts and responses. Discuss which of the drivers
and pressures are at the national level and which are at the global level. Discuss what specific
impacts on ecosystem services and human well-being are most relevant for the environmental issue
of concern.

15

.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
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.......................................................................................................................................................................................................

Experience has shown that the entire IEA process requires training accompanied by resources to
build capacity in order to improve the skills to develop and use environmental information for
decision making. Increased capacity through learning-by-doing can be considered a concrete
objective and benefit of a participatory IEA process.
There is also a need for gender mainstreaming in the process and products. This has been
addressed by Seager and Hartmann (2005), who show that gender mainstreaming is best understood as a continuous process of infusing both the institutional culture and the programmatic and
analytical efforts of agencies with gendered perspectives. They illustrate best practices, assess successes and failures, review four areas of gendered environmental research (i.e., water, poverty, security/conflict, and vulnerability/disaster) and review the treatment of gender in GEO.

DISCUSSION QUESTION
What are important gender aspects of the environmental issue discussed above? Think, for example, about whether some of the drivers have a particular gender differentiation, and whether men
and women are differentially exposed to the impacts.
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
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The global GEO process is described on the website (www.unep.org/geo). Module 2 shows how this
process can be modified for the purpose of national IEAs.
GEO is first and foremost a participatory process for environmental assessment; it aims to facilitate
the interaction between science on the one hand and policy and decision making on the other.
Participation by a broad range of stakeholders has been increasingly recognized as an essential element
of assessment processes dealing with complex issues, where there is a lot of uncertainty and where societal awareness is necessary to ensure effective implementation of response options. An example is the
worldwide network of GEO Collaborating Centres with regional mandates or thematic expertise, that
forms a strong assessment partnership at the core of the process, and helps in building capacity at various levels. Comprehensive peer review and consultative mechanisms with governments, non-governmental organizations, the private sector and scientific institutions are other integral components.
Advisory groups provide guidance on conceptual approaches and methodology development. For
GEO-4, there are advisory groups on capacity building, data and outreach, as well as expert groups
writing individual chapters. The process is underpinned by a dedicated, interactive, online data portal
(http://www.geodata.grid.unep.ch). This participatory and consultative process gives GEO assessments scientific credibility, accuracy and authority. The process targets a wide audience by providing
information to support environmental management, decision making and policy development. In
addition to the stakeholders being active participants, they are also a major target audience and potential GEO spokespeople. Through their own organizations and networks at global and regional levels,
these GEO stakeholders help to spread the word on GEO’s key findings and policy messages.

20
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22

Following the establishment of the GEO process and production of the first GEO report, UNEP’s
Governing Council renewed the mandate for GEO in 1997, 1999 and 20025. The latest of these
Governing Council decisions extended the interval between the GEO reports to five years, and
added an “annual GEO statement.”
In addition to producing a five-year GEO report, UNEP also has a mandate for capacity building,
which is an integral part of the GEO process and works at different levels, using a range of mechanisms. At the level of global GEO reports, Collaborating Centres and other contributors advance
their IEA skills through a learning-by-doing approach, working with leading international experts
and producing assessment content for the main report. At the regional, national and sub-national
level the target group includes practitioners and managers in charge of relevant assessment and
reporting processes. These sub-global IEAs, often mandated and led by governments adopt elements of the GEO approach, building consistency and strengthening the global process.
Each GEO assessment is multi-dimensional in scope, incorporating environmental, policy, geographic and temporal perspectives. Environmental dimensions include:
■ thematic (related to the state and trends of land, atmosphere, water and biodiversity);
■ functional (related to the provision of environmental goods and services);
■ sectoral (the relationships between the environment and activity areas such as energy
use, industry, tourism, agriculture and trade);
■ cross-cutting (relating to issues such as production, consumption, gender, poverty,
human security and vulnerability); and
■ interlinkages within and among all of the above.
Geographically, we can distinguish between the global GEO assessment and sub-global (regional,
national and sub-national) assessments. While GEO-1, GEO-2, GEO-3 and GEO-4 are global in
scope, they are differentiated at regional and sub-regional levels to highlight important spatial variations and the environmental priorities warranting policy attention in different parts of the world.
5 GC19/3; GC20/1; GC22/1/IB
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Each GEO assessment covers a specific time period decided by, or relevant to, the policy makers to
whom it is targeted. GEO-3, for example, was requested by the UNEP Governing Council to be a
“30-year after Stockholm” (1972–2002) report. The outlook is an important part of the time scale.
As well as covering the period since 1972, GEO-3 looked forward to the next 30 years. GEO-4 is
looking in particular at the 20-year period since the Brundtland Report “Our Common Future”
(1987) and forward to the year 2050.

DISCUSSION QUESTIONS
1. What benefits does a strong mandate bring to an assessment process? Think for example, about needs for financial support, policy relevance and the potential for getting recommendations implemented.

23

................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. What do you think are the most urgent capacity needs for carrying out an integrated
environmental assessment in your country? Are there enough trained scientists, policy
makers, managers and analysts? Do potential users have enough understanding of causes
and consequences of and responses to environmental change?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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In 2004, preparations started for GEO-4, which is to be published in 2007. As noted above, the
process modified the framework for integrated environmental assessment to take into account,
among others, new knowledge in environmental assessment and the findings of the UNEP Science
Initiative (http://science.unep.org). Some elements were strengthened, and new ones were introduced into the process, including:
■ a series of regional consultations at the start of the process to identify regional priorities for the next assessment;
■ a strengthened and comprehensive peer review process using chapter review editors to
increase the scientific credibility and legitimacy of the process;
■ an intergovernmental consultation to discuss the content of the assessment report and
the design of the assessment process;
■ nominations by governments of experts to be included in the assessment process;
■ an expert group on human well-being, and chapter expert groups to draft chapters;
■ a structured process for developing regional scenarios; and
■ consideration of the methodology and results of the Millennium Ecosystem Assessment
(MA) in the design and implementation of the GEO-4 assessment.

DISCUSSION QUESTION
How can intergovernmental and regional consultations support the GEO process?
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
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GEO products

As of 2007, GEO products are available on the Internet (www.unep.org/geo) and include:
■
■
■
■

Global assessments (GEO-1, GEO-2000 and GEO-3)
Regional and sub-regional Reports (see Box 2)
Technical Reports
GEO education products

UNEP has published three volumes of the comprehensive GEO report series: GEO-1 in 1997, GEO2000 (GEO-2) in 1999 and GEO-3 in 2002 prior to the World Summit on Sustainable
Development. The IEA process based on the GEO approach has been used for many regional, subregional, national and sub-national assessments. The findings of the GEO assessment have also
been used to produce youth and meeting reports, capacity building materials and associated products responding to specific user needs. The wide range of IEA outputs reflects the diversity and
reach of the GEO assessment process. The GEO Cities reports underscore the “portability” of the
GEO approach to other levels and to cover both ecosystem and socio-economic contexts. This
portability to different spatial and organizational scales underlines the robust nature of the GEO
approach that is unique among global environmental assessment approaches.
The compilation of core global data sets is a crucial element of the long-term GEO strategy,
because reliable and accessible data must be the basis for integrated environmental assessments.
The GEO Data Portal, which is the authoritative source for the global data sets used in UNEP’s
GEO reports, has been developed by DEWA-Europe in consultation with DEWA HQ, guided by the
GEO Data Working Group (http://www.geodata.grid.unep.ch).
The portal, discussed in more detail in Module 4, provides online access to more than 400 statistical and geographical data sets at national, sub-regional, regional and global levels. The data sets are
compiled mostly from primary sources, and cover a broad range of environmental and socio-economic themes. State-of-the-art functionality for online data visualization and exploration is available for creating graphs, tables and maps. Initiated in 2000, the GEO Data Portal is continuously
maintained, updated and improved. Regional adaptations of the global portal are being developed.

22

Box 2: Regional Reports
Regional Reports
2006
Africa Environment Outlook 2

14

2005
•
•
•

Atlantic and Indian Oceans Environment Outlook
Caribbean Environment Outlook
Pacific Environment Outlook

2003
•
•

Andean Environment Outlook
Latin America and the Caribbean Environment Outlook 2003 (English/Spanish )

GEO Resource Book

The GEO Approach to Integrated Environmental Assessment

2002
•
•
•
•
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Africa Environment Outlook
North America’s Environment
Brazil Environment Outlook
Caucasus Environment Outlook

2000
•

Latin America and the Caribbean Environment Outlook

1999
•
•

Western Indian Ocean Environment Outlook
Pacific Islands Environment Outlook

Indirect products of the GEO process include a worldwide network of collaborating centres, and
working groups to support the process on issues such as data, capacity building and policy analysis.

DISCUSSION QUESTIONS
1. Which regions have received the most/least coverage in regional GEO processes? What
are possible reasons for the different levels of coverage?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. Why is it important to have a GEO process dedicated to and involving young people?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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Assessment and reporting related to IEA

GEO and IEAs represent a relatively recent trend in exploring environment-society interactions,
but they are not without precedent. Understanding what these precedents are, and how they relate
to IEA can help ensure that it builds upon and can learn from other processes that have a similar
purpose.
Some of the assessment and reporting practices have similar purpose and methods to IEA, but
UNEP’s GEO process itself has also been replicated on different sub-global levels. Examples of both
are provided below.

26

7.1 IEA in the context of other types of assessments
Many practices similar to IEA are probably familiar to you; they include state of the environment
(SoE) reporting, environmental impact assessment (EIA), strategic environmental assessment
(SEA), integrated assessment (IA) and others. While these methods all have their niches, they share
the need to turn scientific and technical information into terms that address policy issues and
reaches a wide range of non-expert audiences.
The relationship between an IEA and other, similar processes can vary, depending on their purpose
and approach. Earlier SoE reporting experience and structures can serve as a basis for IEA. EIAs
can help identify environmental risks and vulnerabilities related to specific projects; those projects
might serve, for instance as case studies to illustrate broader tendencies in an IEA. A SEA can point
to the role of policy in shaping environmental conditions either in the present or in a hypothetical
future.
In order to help you reflect on these linkages, we provide a brief review of key aspects of the following practices:
■ SoE reporting
■ EIA
■ SEA

27

State of Environment (SoE) Reporting
State of the Environment (SoE) reporting has been largely the responsibility of government,
through departments or ministries mandated to report to parliament, government or to provide
information to the public. Traditional SoE reporting provides information on the environment
and trends. It is mainly focused on the biophysical environment than the pressures humanity exerts
on it. This information is very useful and may be used to analyse trends in key variables of the environment.
■
■
■
■
■
■

Organizational structure for reporting and governance
Process design
Expert and stakeholder participation
Priority environmental issues and policies covered
Information sources and tools
Communication and impact strategies

Environmental assessment reports have been developed for many parts of the world and a selection is shown in Table 1.
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Table 1: Examples of environmental assessment reports from around the world
Region

Example

Scale

Year

Reference

Africa

Africa Environment Outlook-2

Regional

2005

http://www.unep.org/dewa/africa/
docs/en/AEO2_Our_Environ_Our_
Wealth.pdf

Egypt

National

2004

http://www.eeaa.gov.eg/English/
info/report_soe2005.asp

Lebanon

National

2001

http://moe.gov.lb/Reports/
SOER2001.htm

South Africa

National

1999

http://www.environment.gov.za/
soer/nsoer/index.htm

Asian Environment Outlook

Regional

2001

http://www.adb.org/Documents/
Books/AEO/2001/Highlights/
default.asp

Tajikistan

National

2001

http://enrin.grida.no/htmls/tadjik/
soe2001/eng/

Europe’s Environment – The
Third Assessment

Regional

2003

http://reports.eea.eu.int/
environmental_assessment_
report_2003_10/en/tab_
summary_RLR

Norway

National

Ongoing

http://www.environment.no/
templates/TopPage____3142.aspx

GEO Latin America and
the Caribbean

Regional

2003

http://www.unep.org/geo/pdfs/
GEO__lac2003English.pdf

Caribbean

Regional

2005

http://www.unep.org/geo/pdfs/
Caribbean_EO.pdf

GEO Central America

Sub-regional

GEO Bahamas

National

2005

http://www.best.bs/Webdocs/
DRAFT%20GEO%20Bahamas
%202005%20-%20(Feb2005).pdf

GEO Cities in the Andes

Municipality

The North American Mosaic

Regional

2002

http://www.cec.org/soe/
index.cfm?varlan=english

The State of the Nation’s
Ecosystems: Annual Update
2003

National

2004

http://www.heinzctr.org/
ecosystems/intro/updates.shtml

State of the Environment in
the Arab Region

Regional

2003

http://www.unep.org.bh/
Publications/DEWA%20Final/State
%20of%20Environment%20in%
20the%20Arab%20Region.pdf

Asia-Pacific

Europe

Latin America
and the
Caribbean

North America

West Asia

GEO Resource Book
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Environmental Impact Assessment (EIA)
In contrast with SoE reporting, an EIA is a tool or framework used to assess environmental impacts
of an activity (Harding 1998). EIA is a process for evaluating possible risks or effects on the environment of a proposed activity or development. The purpose of an EIA is to inform decision-makers and other stakeholders of potential environmental impacts, and to suggest ways to reduce or
minimize impacts that would arise from proposed activities. An EIA is intended to drive decisions
in the context of a given project. Its quality depends on its rigorous application of a systematic
approach and the quality of its science.

30

Strategic Environmental Assessment (SEA)
Various users define the term SEA in different ways. According to one commonly referenced, a SEA
can be defined as the systematic and comprehensive process of evaluating at the earliest possible
stage, the environmental effects of a policy, plan or programme and its alternatives (adapted from
Thérivel and Partidário 1996).
SEA represents a body of practice and methodology directly relevant to the policy analysis component of an IEA, but does not explicitly involve the regular reporting requirement. SEA also may
focus solely on a single policy or programme, while an IEA must by definition involve scanning the
entire spectrum of relevant policies. Further, an IEA will single out priority policies for detailed
analysis, but also provide an overview of the entire policy landscape.
The key concept in this comparison is that the SEA process focuses on assessing all types of potential environmental impacts of proposed policies, plans, or programmes, and seeks to incorporate
environmental considerations into the development of public policies. Its basic function is to facilitate policy learning and adaptation in an early phase, before policies are formalized, interests are
entrenched and potential significant, irreversible damages occur.
SEA is ideally undertaken before policies, plans, and programmes are put in place. It extends the
policy analysis to alternatives that may be proposed as a result of the assessment process, including
impacts of withdrawing the proposed policy. SEA also considers the environment as part of a system, looking at impacts on the interface between the environment and socio-economic conditions.
The SEA approach is comprehensive because it broadens the policy target from individual decisions to the sequence of associated plans and programmes. It identifies and involves all major
actors on multiple scales; it assesses potential direct and indirect impacts; and it considers both
short- and long-term environmental consequences (Pintér, Swanson and Barr 2004).
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[EXERCISE]
Working in groups of 3–5, describe a past or ongoing environmental reporting initiative in your
country, using the format below.
1.

Name of initiative

2.

Organization responsible for initiative

3.

Frequency with which analysis is repeated

4.

Geographic coverage

5.

Main steps of the reporting process

6.

Key participants involved (mark as applicable)

7.

Conceptual framework used

8.

Key sections in the report

9.

SoE products (mark and comment as applicable)

32

•
•
•
•
•

Government:
Business:
Academia:
NGOs/civil society groups:
Others:

33

Main report:
Thematic reports:
Website:
Newsletter:
Database:
Others:

10. How information in the report is used in policy
development or analysis (if known)

7.2 Africa Environment Outlook-2
Mandate
The Africa Environment Outlook (AEO) assessment was initiated in 2000 by
the African Ministerial Conference on the Environment (AMCEN). The first
report, AEO-1, was launched during the AMCEN 9th session in Kampala in
July 2002, where it was acknowledged as a flagship assessment in Africa. It
was subsequently used as the primary background document in the preparation of the NEPAD Environment Action Plan (NEPAD-EAP), showing
strong links between environmental assessment and policy making. The 10th
AMCEN session, in June 2004, reaffirmed its endorsement of the AEO
assessment as a valuable monitoring and reporting tool for sustainable environmental management and a framework for national, sub-regional and
regional integrated environmental assessment and reporting in Africa.
During the 22nd session of the UNEP Governing Council/Global Ministerial Environment Forum in
February 2003 in Nairobi, the AMCEN decision on the AEO process was endorsed under decision GC
22/9, which recommended that UNEP continue to support the process.
GEO Resource Book
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Geographical scope
The Africa Environment Outlook assessment covers the continent including its sub-regions, as illustrated in Figure 4 below.

35

Figure 4: Africa and its sub-regions in the Africa Environment Outlook

Western Africa

Northern Africa

Benin
Burkina Faso
Cape Verde
Côte d’Ivoire
Gambia
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Senegal
Sierra Leone
Togo

Algeria
Egypt
Libyan Arab Jamahiriya
Morocco
Sudan
Tunisia

Eastern Africa
Burundi
Djibouti
Eritrea
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Western Indian Ocean Islands
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Réunion (France)
Seychelles

When it was done
In May 2003, the UNEP Division of Early Warning and Assessment (DEWA) launched the Africa
Environment Outlook 2 – Our Environment, Our Wealth (AEO-2) assessment. This involved consultations at regional and sub-regional levels was participatory, with inputs by scientists and other
experts from national and sub-regional institutions in Africa. The Collaborating Centres, using
their national networks and capacities built through the Global Environment Outlook (GEO)
process, coordinated inputs and the peer reviews in their sub-regions.

AEO Members of the assessment team
The AEO-2 assessment was based on wide consultation and participation, involving UNEP and
various partners in the Africa region. It reflected a variety of sub-regional perspectives and priorities. The AEO process involved partnership with six GEO Collaborating Centres responsible for
producing sub-regional state of the environment and policy retrospective reports for Central
Africa, Eastern Africa, Northern Africa, Southern Africa, Western Africa and the Western Indian
Ocean Islands. Participating CCs engaged individual and institutional experts at the national and
sub-regional level to provide inputs into the process. Experts from specialized organizations6 were
6 They included, among others, The UN Economic Commission for Africa (UNECA), African Development Bank
(ADB), the Organisation for African Unity (OAU), Southern African Development Community (SADC),
Intergovernmental Authority on Development (IGAD), Economic Community of West African States (ECOWAS),
Permanent Interstate Committee for Drought Control in the Sahel (CILSS), Arab Magreb Union (AMU) and the
Indian Ocean Commission (IOC).
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also involved in providing inputs for sections of the report and in its review to ensure sub-regional
balance, scientific credibility and comprehensiveness. Throughout the process, the AMCEN InterAgency Technical Committee (IATC) provided policy guidance. The committee reviewed and
approved the proposed structure of the report in March 2004. In February 2005, IATC endorsed
the draft recommendations of the report for approval by the AMCEN special session which met in
Dakar in March 2005. The final draft report was presented to IATC for a final review and approval
for publication in November 2005. The AEO-2 assessment was launched in June 2006 and
endorsed by the AMCEN ministers a few weeks later.

Major environmental issues assessed
The range of environmental issues for assessment in the AEO-2 process was far more than could
be comprehensively addressed in the report. Therefore, stakeholders had to select the most important early in the process. Important issues differ at different levels of analysis (regional, sub-regional,
national, sub-national, and community level). For example, a detailed analysis of the coastal
marine environment may be a critical issue for Southern Africa as a sub-region. At the national
level, however, it may be of great importance to Mauritius but not to Botswana which is a landlocked country. The selection of the issues, therefore, had to be common across most of the countries in a sub-region and also of importance to Africa, as a region, in the context of the NEPAD
environmental action plan.
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In the development of issues important for AEO-2, a consultative group on data and issues was
formed which identified a long list of broad potential issues. This list was then sent to national level
stakeholders who either added or eliminated thematic areas proposed depending on their importance to the national environment, and they gave details of variables they wanted addressed in each
broad theme. The assessment analyses environmental change in the context of atmosphere, land,
freshwater, forests and woodlands, coastal and marine environments, and biodiversity. It discusses
the main human drivers of environmental change and considers how these impact on human wellbeing and development. It covers demographic change, poverty, social change, including gender
and the division of labour, health and education. The integrated and multidimensional discussion
of livelihoods and environment sets the basis for evaluating and determining policy. The report
also highlights emerging issues such as invasive alien species, chemicals, genetically modified crops
and the environment as a key factor for peace and regional cooperation.

Conclusions
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The AEO-2 assessment provides a comprehensive assessment of environmental state-and-trends,
and the implications of this for human well-being and development. It includes an analysis of policy responses and the opportunities available to policymakers to maximize the benefits offered by
the environment. It addresses five consecutive and inter-related questions:
■ How and why is the environment important from a human perspective?
■ How is the environment changing, and why, and what opportunities does it hold?
■ Are there special issues, which affect the environment and development, that require
immediate attention and new approaches?
■ How will different policy choices affect the future?
■ What can be done to ensure that environmental value is retained and the lives of people are improved?

Capacity building
The AEO assessment builds capacity in all aspects of IEA, including SoE reporting, policy analysis
and scenario development at national, sub-regional and regional levels in Africa. Capacity-building workshops were organized at sub-regional level for national experts and non-government
organizations (NGOs) on the methodologies of state of the environment/policy retrospective
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reporting using the DPSIR framework, including methods of data management. A scenario development workshop was also held.

39

Impact and follow-up
The AEO assessment reports has had political impact at the highest level. As highlighted above, the
first report was used as background document in the development of the New Partnership for
African Development (NEPAD) Environment Action Plan, which was adopted by the African
Union Heads of State summit in 2003. It was also endorsed in Chapter 8: Africa in the World
Summit on Sustainable Development (WSSD) Plan of Implementation. In addition, it stimulated
a number of additional resolutions at the AMCEN sessions. Because of data problems encountered
in the preparation of the report, AMCEN also approved the Africa Environment Information
Network (AEIN) to enhance data and information access and infrastructure in Africa. About 10
countries were involved in the pilot phase, and at least five of them have produced draft national environment outlook reports. The second phase will extend forward from 2006 and the number of countries involved will increase. By the end of 2007, more than 30 countries (out of 53) are likely to have
produced national IEA reports because such reports are one of the required AEIN outputs at the
national level. Overall, more countries are using the AEO/GEO methodology than ever before.
The Opportunities Framework, which was used in the second report: Africa Environment Outlook
2. Our Environment, Our Wealth (AEO-2) has also been embraced in the region with other assessment processes highlighting it. The report itself has been adopted by AMCEN. The 24th Session of
the UNEP Governing Council/Global Ministerial Forum held in February 2007 acknowledged the
AEO-2 in linking sustainable development and poverty reduction.
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7.3 National example – Bhutan
Mandate
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The Bhutan State of Environment Report (UNEP RRC.AP 2001) was prepared as a response to the recommendations in Agenda 21 of the Earth Summit. The process was initiated by UNEP in association
with the South Asia Co-operative Environment Programme (SACEP) and the Royal Government of
Bhutan, with the financial support of the Norwegian Agency for Development Co-operation (NORAD).
The National Environment Council (NEC), under the Royal Government of Bhutan, was the national
focal government agency for the implementation of the project. Because of lack of institutional capacity
and human resources, The Energy and Resources Institute (TERI) from India, a GEO Collaborating
Centre was involved in the preparation of the Bhutan SoE report. The report’s objective was to identify
the key priority environmental issues, provide guidelines for environmental planning and policy development, and identify alternative actions as options to offset negative environmental trends.

Geographical scope
Figure 5: Location of Bhutan
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When it was done
The IEA process in Bhutan was started in mid-1999 and the report was launched in August 2001.

Members of assessment team
Bhutan’s members of the assessment team came from the National Environment Council
Secretariat and from a number of ministries. TERI was represented by 11 team members.

Major environmental issues assessed
■
■
■
■
■

Rural urban migration
Land degradation
Air pollution
Water pollution
Solid waste management

Conclusions
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Bhutan has made remarkable progress in human as well as economic development. The government of Bhutan is committed to maintaining a harmony between economic forces, spiritual and
cultural values and the environment through its “middle path” approach. However, with the expansion of industry, agriculture and urbanization, the country faces a number of challenges.
Land degradation is a priority issue in Bhutan. It can be attributed to deforestation, unsustainable fuel
wood extraction, shifting cultivation, encroachment into forests, forest fires, overgrazing and non-adoption of adequate soil conservation measures. The strong conservation ethic of the Bhutanese people and
the political will of its government are having an impact on the preservation of forests. The national
assembly has mandated that at least 60 per cent of Bhutan remain under forest cover.
Deforestation is taking place mainly due to infrastructure development, expansion of industrial and
agricultural activities, and increasing urbanization. The strong conservation ethics of the Bhutanese
people and the political will of its government are the greatest contributing factors to the preservation
of the forests. The National Assembly has mandated the country to maintain a minimum of 60 per
cent of the land area under forest cover for all times. Different acts and programmes have been prescribed by the Royal Government of Bhutan to minimize the rate of deforestation.
Urbanization is another important challenge. Rural-urban migration increases pressure on urban
infrastructure and services and poses environmental problems.
Air pollution in Bhutan can be attributed to rapid urbanization, increasing industrial activities and
vehicles emissions. The burning of wood in bhukharis and the use of diesel vehicles are the main
sources of air pollution.
Fresh water is abundant in Bhutan. At present, river water quality is reasonably good since no polluting
industries are located upstream. But rapid urbanization and industrialization could create pressure
on valuable water resources.
Solid waste management is an emerging issue in most urban areas in Bhutan. The magnitude of
the problem is small in rural areas, but is growing significantly in urban areas. To minimize solid
waste problems in the future, reduction in waste generation would be an important factor.
While economic development is important to improve quality of life, strong policies, planning and
institutional mechanisms, in addition to political will, are essential to preserve socio-cultural and
biological diversity. Systematic integrated planning needs to include environmental issues, policy,
technological intervention and institutional mechanisms. This requires a coordinated and integrated planning process to ensure maximized positive socio-economic impacts and minimized
negative environmental impacts. There is a need for an effective IEA to inform this process.
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The SoE preparation process not only provided useful training on reporting and data collection for
Bhutanese officials, but also helped the public in Bhutan understand the importance of SoE reports
and their implications for the day-to-day decision making process.

Capacity building
The initiative has enhanced know-how in Bhutan to carry out IEA. The exercise helped pilot and
formalize environmental assessment and reporting in Bhutan. The tools for assessment and reporting employed in the process were seen to have potential in the day-to-day work of public agencies
and since the report was published, the Government of Bhutan has made use of these enhanced
capacities.
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Impact and follow-up
The IEA helped the Royal Government of Bhutan realize the importance of environmental data for
the decision making. A project supported by the Danish International Development Agency was
designed to establish an environment information system in the National Environment Council,
intended to strengthen environment assessment and reporting. This project is currently being
implemented.
In recognition of the importance of the SoE report, the Royal Government has started and is partly
funding a 2nd SoE report. This time, all the resource persons and institutions involved are from Bhutan.

DISCUSSION QUESTION
Discuss some of the important lessons learned from Bhutan’s example of a national GEO assessment. What role do you think that government participation played in the assessment process?
What do you see as the most successful elements of this assessment? Why do you feel that way?
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7.4 Sub-national example – GEO Mexico City
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Mandate
The GEO Cities initiative in Latin America and the Caribbean (LAC) started in 2000 in response
to calls by UNEP’s Governing Council and Global Ministerial Environment Forum (GC/GMEF),
the Initiative for Sustainable Development in the Latin America and Caribbean region, the LAC
Forum of Ministers, and the Millennium Development Goals (Goal 7 on Environmental
Sustainability). The GEO Cities initiative extends the Global Environment Outlook assessment and
reporting process and the underlying IEA methodology to the municipal level.
The major objectives of the GEO Cities initiative are:
■ to establish an integrated environmental assessment process that acknowledges the links
between environmental conditions and human activities;
■ to contribute to local capacity development on IEA in the urban environment;
■ to establish a consensus on the most critical environmental problems in each participating city, and to formulate and implement urban strategies and plans to help cities
improve urban environmental management; and
■ to promote the creation of networks of institutions in each city assessed.
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Today, the GEO Cities initiative in LAC includes more than 30 cities. In Africa, Asia and the Pacific
and Europe, discussion and consultations are underway to initiate similar environmental reporting for selected cities, possibly including Nairobi, Lusaka, Dakar, Dhaka, Kathmandu and Shenzhen
(China).
The GEO Mexico City Environment Outlook responds to Decision 11 (Environment Indicators) of
the Forum of Ministers of Environment of Latin America and the Caribbean, which requested
UNEP to continue the development of sectoral and targeted assessments using the GEO approach,
especially in the assessment of urban areas.

Geographical scope
The Mexico City report (PNUMA and CentroGeo 2003) is an example of a municipal level IEA in
the GEO Cities initiative. The reporting program covers the Metropolitan Zone of Mexico City
(MZMC), the biggest urban area in Latin America and the Caribbean. The MZMC is located in the
middle of three great mountain ranges that unite in the center of Mexico, the Sierra Madre
Oriental, the Sierra Madre Occidental, and the Neo-volcanic mountain range.
Figure 6: Mexico City

When it was done
The GEO Mexico City initiative started in November 2001 and was completed in November 2003.
The initial results of the assessment were reviewed by specialists at a workshop held in November
2002. That was followed by a consultation on the final draft conducted in September 2003 involving governmental officials, academics, representatives of NGOs and representatives of the private
sector.
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Members of assessment team
The assessment was led by UNEP, Centro de Investigaciones en Geografía y Geomática “Ing. Jorge L.
Tamayo” (CentroGeo), which is part of the Public Research Center System of the National Science
and Technology Council (CONACYT), with the support of the local and the national governments
of Mexico.
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Major environmental issues assessed
Urbanization in Mexico City has taken place in an accelerated and unorganized fashion with serious
effects on the environment. The urban area, which occupied close to 12 000 hectares in 1940, grew
to 148 000 hectares by 2000. The expansion has taken place at the expense of the land reserved for
conservation.
All the bodies of water in the basin have suffered serious damage, and the performance of the
hydrological system is at serious risk. Almost all the rivers have been diverted into pipelines, and
the springs have stopped flowing naturally. Aquifers have been exploited beyond their capacity, and
water must be brought in from other basins. The overexploitation of Mexico City’s aquifer, which
supplies 70 per cent of the water consumed, causes sinking of land in various places, as well as
cracks and fractures in pipes. The city is sinking 5–40 centimetres each year in some areas, weakening
building foundations and making them more vulnerable to earthquakes.
While levels of the atmospheric levels of sulphur dioxide and lead have been reduced considerably
in recent years, the situation is still critical in terms of other air pollutants (especially ground-level
ozone and suspended particulates), exceeding limits 80 per cent of the time, and creating serious
health risks. Dealing with air pollution in Mexico City is a complex problem because of the 3.6 million
private vehicles, combined with geographic and climatic conditions that trap air pollutants in the
mountain basin.
Each inhabitant generates an average of more than 1.2 kg of trash daily, resulting in more than
21 000 tonnes of solid waste per day. There is not enough space for final waste disposal sites and
the existing ones are reaching the limits of their capacity. This also means that solid waste management
conflicts are sure to arise between the Federal District and surrounding municipalities.
Over 20 per cent of the urban land is covered by public and private green areas, of which 55.9 per
cent has trees, and the rest have lawns and/or shrubs. There is a total of 20 m2 of green area per
inhabitant, a reasonably good amount compared to other places in the world. However, the number
drops to only 7 m2 if one only takes into account those areas that are under some form of management.

Conclusions
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The problems identified by the first Mexico City IEA are related to the existing urban environmental public agenda, which is resulting in:
■ the effects of the loss of natural capital and the degradation of environmental services,
which increases the vulnerability of diverse segments of the population;
■ risks resulting from inappropriate land use and technology;
■ daily impacts on health and well-being caused by air pollution, problems of access to
water and sanitation, a limited number of green areas, long commutes mainly using private
vehicles, inadequate public transport, and invasion and deterioration of public spaces;
and
■ trends in population dynamics, in unplanned land occupation, in demand for water and
the consumption of energy.
The report described a series of possibilities, conditions and impediments for the development of
more effective public urban environmental policies, and priorities focused on the urban environmental
agenda.

Lessons learned
Significant efforts were made to develop effective spatial analyses to provide a better vision of the
distinct aspects and interactions between urban development and the environment. The final
result of these efforts was the preparation of a complementary product to the GEO Mexico City
Report, referred to as the geotext of geospatial information. Its principal characteristics are:
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■ a modelling process that defines the main messages to be communicated and from
which the organization of information, texts, graphics, photographs and other multimedia resources are derived;
■ hyperlinks enabling navigation through the report, and activating the cartographic
viewer tool;
■ an easy display and overlay of thematic maps and shapes, each with its relevant metadata;
■ a friendly, interactive platform accessible to any user;
■ interactivity that allows the user to incorporate new knowledge and data;
■ the end product in the form of a CD-ROM; and
■ an Internet version as an important complementary resource.
It is a tool that could be adapted to make scenarios, and to incorporate and update information.

Capacity building
The GEO Mexico City process successfully built capacity in state of the environment reporting,
policy analysis and integrated reporting at a sub-national level. Capacity-building workshops were
held on the methodologies of state of the environment/policy retrospective reporting using the
Pressure, State, Impacts and Responses (PSIR) framework, including methods of data management. These workshops involved people from local governmental offices, academic institutions,
the private sector, local experts and NGOs.

Impact and follow-up
Dissemination of the Mexico City report continues with impacts such as:
■ inclusion of the report and its findings in work and learning processes for different
groups, such as academic, public and private institutions, through workshops;
■ towards the end of 2005, presentations were made in national meetings on Local Urban
Observatories, with the support of UN-HABITAT, and in national seminars on the use
of urban land;
■ the environmental Ombudsman of Mexico recognizes the GEO Mexico City report and
its findings as one of the principal sources of information and knowledge (NEXOS
Magazine, January 2006);
■ the Secretary of Environment used GEO Mexico City as a basic source to elaborate the
city’s Local Agenda 21 proposal;
■ the United Nations Development Programme (UNDP) is using the GEO Mexico City
report as a source of information for the elaboration of its new Human Development
Report; and
■ the “Special report on the violation of human rights to a healthy environment and ecologically balanced by the deterioration and disappearance of the conservation land of
the Federal District” acknowledges the contribution of the GEO Mexico City report and
its findings.
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As a complementary tool and to provide wider outreach, the geotext is to be available on the
CentroGeo’s web page, providing an important collection of thematic cartography through its digital map-library.
As a result of these processes, other initiatives have been proposed in collaboration with academic and
public sectors. These initiatives aim to reinforce public policies related to Mexico City’s expansion.
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DISCUSSION QUESTION
Taking the example of GEO Mexico City, discuss how you would design a GEO Cities process for
the country where you live. What would be the geographical scope? Who would provide the mandate for such an exercise? Who would represent the audience and the decision making context for
such an effort? What would be the main environmental issues to be addressed? Who would participate in the assessment process? How would it differ from a national GEO process? How could the
results be best communicated? What kind of follow-up would you expect? How would the exercise
build capacity?
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
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Overview
Reporting on environmental trends and their interactions with economic and social development
is becoming mandatory for many governments and organizations around the world. Assessments
and reporting can increase the accountability of decision making and help answer important questions
about development and the environment, such as: How effective is our environmental performance?
How is it related to current policies? What are the policy options? These are challenging questions that
need an integrated approach based on the best scientific knowledge and technical capabilities
available.1
Integrated environmental assessment (IEA) is a way of analyzing and communicating environment-society interactions.2 A national IEA is complex and dynamic, and requires careful planning.
This module on the design and organization of a national IEA process is based on UNEP’s GEO
approach to IEA. The module provides an overview of why the process is important, how it is
established and governed, who would participate and in what role. It gives advice on the allocation
of resources, and explains the stages involved in setting up and implementing a GEO-based IEA
process. It will give you a better understanding of the role and structure of the process, and your
role in participating or managing it. This module also explains how other modules in this resource
book fit into the IEA process.
This module will be useful not only for national IEA managers, but also for professionals in private or
public sectors who are responsible for conducting environmental assessments in an integrated and
participatory manner.
The module concentrates on the following aspects of the IEA process:
■
■
■
■
■

securing institutional commitment for an IEA;
identification of stakeholders and defining their roles;
instruments for conducting the process;
allocation of required resources (time, human, financial); and
interactive process design and its benefits.

A key feature of the GEO approach is the participation and interaction of different experts and
stakeholders. This module explains how to identify relevant stakeholders and their roles. It shows
approaches to using a participatory process, which could also enhance the capacities of the stakeholders to lead similar processes elsewhere.
Through a participatory process, IEA promotes a better use of existing capacities and information
at the national level, which reduces the amount of effort allotted for the IEA and financial costs.
Given its interactive process,3 an IEA helps to capitalize on the experience of assessment practitioners and facilitate information exchange.

1 Pintér, L., K. Zahedi and D. Cressman. (1998). Capacity Building for Environmental Assessment and Reporting
(IEAR). Winnipeg, MB: IISD for UNEP. www.iisd.org/measure/capacity/iear.asp.
2 For more details regarding GEO and the Integrated Environmental Assessment, review modules 1 and 5.
3 Interactive process stands for a process that stimulates the exchange of ideas, consider different points of view based
on scientific and empirical evidence, that generates a value added knowledge and enrich the analysis.
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Course Materials
1. Introduction and objectives

4

A successful integrated environmental assessment at the national level requires good advance planning.
This starts with understanding the role, design and organization of the process, as well as identification of the main steps and activities needed to achieve the IEA’s goals.
This module provides guidance on how to encourage participation of different sectors through the
entire process. However, activities related to each stage of the IEA may be undertaken with relative
independence, depending on what best suits the political and institutional situation in your country.
After successfully completing this module, you will have developed the capacity to conceptualize,
participate in and manage the design and organization of an IEA process. You will be able to:
■
■
■
■

understand the main stages of the IEA process;
understand the institutional arrangements to be developed;
learn to lead an IEA process in an interactive and participatory way;
identify the main activities and procedures for preparing IEA reports and promoting
their findings to achieve maximum impact; and
■ be aware of and able to manage challenges of running the process while involving the
public.
In order to achieve this competence and these capacities, the module incorporates three interactive
training elements: case examples, discussion questions and exercises.
The module is organized in three main sections, of which this introduction is the first. The second
section explains the main contributions of the IEA process in terms of capacity building and network
development. The third section presents in detail the organization and design of the national IEA
process, explaining each stage of the process from start-up and institutional framework through
the final steps for reporting and follow-up.

2. IEA process features
IEAs are designed to generate information on the status and dynamics of the environment and its
interaction with human well-being. They are typically known first and foremost for their products:
reports, websites or databases. However, in order to produce such information and expect it to have
both high levels of scientific credibility and policy relevance, an IEA also must have a well-planned
and well-managed process.
The ultimate success of an IEA process depends on who is in charge of and who participates in the
process, in what specific role, how the process is structured, and how it allows for flexibility to
adapt to local cultural, administrative, legal and other conditions.
The design of IEA processes can learn from the experience of UNEP’s global GEO program, its
regional sub-assessments, and the growing number of national and sub-national IEA efforts. Based
on this experience, we have identified key IEA process attributes that can help guide planning of
new initiatives at the national and sub-national levels.
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■ Participatory. This means that different stakeholders are involved in an interactive
process that promotes knowledge and information exchange, and makes clear their
position and interests on issues. Engaging participation helps identify IEA issues that
truly matter, strengthens the analysis of the observed change, and builds ownership of
the IEA’s findings among audiences who are supposed to follow up with action.
■ Multidisciplinary and multisectoral. IEA is multidisciplinary because the analysis takes
into account different branches of science in such a way that the process of discussion,
construction and analysis from different disciplines enriches the assessment. It is multisectoral because environmental issues have many economic and social interlinkages, so
participation of different sectors (public and private) is necessary to carry out a sound
assessment as well as to ensure that results of the assessment lead to articulate responses
and actions from different sectors.
■ Integrated. In the IEA designation, integrated refers to a number of aspects of the
assessment:
–
–
–
–
–

linking state of the environment analysis with policy analysis;
incorporating global and sub-global perspectives;
incorporating historical and future perspectives;
covering a broad spectrum of issues and policies; and
looking at dynamic and complex interactions between the environment and human
well-being in place-based contexts (e.g., particular countries, ecosystems, cities,
regions, watersheds).4
■ Multi-product. IEAs typically generate a family of products targeting a wide audience.
The products range from simple posters through fact sheets, data compendia to comprehensive IEA reports and executive summaries.
■ Institutionalized. IEA involves assessing and reporting on the environment and its
interaction with human well-being as an integral part of sustainable development. IEA
needs to be built with a long-term perspective in mind where assessment is cyclical, and
where periodic products and continuous interaction among participants in policy and
science communities and other elements of the public are part of the process.
IEAs are instruments for social learning where society at various levels builds knowledge about
human interactions with the environment, and the resultant risks and impacts, and in the process
builds capacity to better adapt to the challenges ahead.5 Along the process, the IEA contributes to
a better understanding of the links between environment and development, strengthening the
capabilities of participants to identify upcoming issues, to evaluate alternative options for action,
to agree on common goals, to promote informed decisions by policy-makers, and to set future
national environmental agendas. So, an IEA is an instrument for advancing the development of
public policy incorporating stakeholder participation.
The IEA process is made up of a number of activities including:
1. Establish an institutional framework for collaboration and organization of the IEA.
Identify and enter into formal or informal cooperative agreements with different organizations with interest, capacity and/or mandate concerning the environment. Discuss
and agree on objectives and roles to be adopted in the production of your IEA outputs.

4 See Module 1 for details.
5 Social Learning Group, et.al. (2001). Learning to Manage Global Environmental Risks. Vol 2.
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2. Establish and maintain an information base (i.e., set up information system, gather and
update the required data). The information-gathering process during the assessment
provides an opportunity to analyze the quality and usefulness of information provided
by monitoring systems. It is also an opportunity for improving data sharing and
harmonisation mechanisms. Also, during this activity, it is possible to identify new
themes and information needs, as well as data gaps. This step further allows identification
of indicators of key environmental issues.
3. Discussion forum. An IEA represents an opportunity for discussions on topics such as
common assessment methodologies, trends of the driving forces, pressures, and key
environmental issues, policies, policy options and scenarios. These discussions may
involve the public, private sectors and decision makers. Also, this provides an opportunity
to analyze environmental policy and practice with involvement of different stakeholders.
4. Capacity-building. The IEA plays a capacity building role in two ways. First, the IEA
process emphasizes a learning by doing approach based on interactive workshops and
other non-workshop based interactions such as distance learning, Internet fora or technical and scientific collaboration. Second, the IEA can help identify capacity building
needs and address them through targeted action, such as training, staff exchanges, the
provision of data and technical equipment or through other means.
5. Define and implement a communication and impact strategy. From the beginning of the
process, it is necessary to understand who your various audiences are, so you can establish
an efficient and effective communication and impact strategy. Strategies should include
implementation plans as well as evaluation measures.

DISCUSSION QUESTIONS
1. Identify the main organizations that use an integrated approach to lead participatory
processes focused on environment-development interactions in your country. Explain
briefly the main activities that were/are involved.
Organization

Activities

.............................................................................

...................................................................................

.............................................................................

...................................................................................

.............................................................................

...................................................................................

.............................................................................

...................................................................................

2. What key initiatives are ongoing in your country that could be strengthened by the IEA?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3. What opportunities do you see in your country to help drive the IEA process?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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3. Overview of the IEA process
This section provides a general overview of the IEA process, identifying its main components and
the relationships among them. It will help you to understand how the process can be structured in
order to provide an answer to key questions in an IEA report (Figure 1). These are further
explained in Modules 5 and 6.
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Figure 1: Schematic view of key questions to be answered by the IEA

5. What actions could be taken for a more sustainable future?

4. Where are we heading?

3. What is being done and how effective is it?

2. What are the consequences for the environment and humanity?
1. What is happening to the environment and why?

3.1 Objectives and importance
Because the goals of IEAs are broad and ambitious, they require a learning approach at both the
individual and the organizational level. Learning emerges in the process of interaction with others
who are designing the assessment, gathering and interpreting data, and considering complex environment-human well-being interactions from an integrated perspective. Interaction is critical
because individuals representing different disciplines, organizations, or social interests will have
different views on the environment and economy. Through the IEA process, they make important
contributions, strengthen their understanding of issues, and build ownership of results, all of
which are key preconditions for subsequent action.

10

6

The objectives of the process are the following:
■ bring together relevant organizations and individuals with interests in IEA and potential for significant contribution, some of whom may not otherwise have a history of collaboration;
■ involve policy-makers in order to secure their support for the process and its key findings; and
■ facilitate the process of interaction based on a common methodology, fostering the dialogue between science and policy.
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The IEA process is important because it provides an opportunity for policy-makers to have close
contact with various experts and stakeholders to discuss key environmental issues from an integrated perspective, to develop a better understanding of their points of view and define together
an agenda for action. The IEA promotes learning from experts and organizations based on their
interaction as they proceed with the assessment (Box 1).
The IEA also provides an opportunity to discuss possible environmental futures, identifying
emerging issues and analysing scenarios.
The principal output of the process is the main IEA report. As explained in Modules 3 and 7, its
audience is typically broad, including decision makers in the private and public sectors, scientists
and resource managers, the general public, youth and community groups, and the education
community. Therefore, the IEA main reports need to be non-academic, but sub-products may be
needed to target specific audiences.

Box 1: Three major reasons to produce a National
Integrated Environmental Assessment Report
•

To improve knowledge on the state of its environment and how that state
changes over time, in order to better assess results of past actions and to contribute to the development and harmonization of environmental and other related
policies.

•

To more fully integrate environmental considerations in to decision making about
sustainable development.

•

To improve public information on the state of the country’s environment through
wider stakeholder participation.

Source: UNEP (2004). Guidelines for National Integrated Environmental Assessment
Report in Africa. Final draft.

Box 2: AGENDA 21: Information for decision making
“In sustainable development, everyone is a user and provider of information considered in
the broad sense. That includes data, information, appropriately packaged experience and
knowledge. The need for information arises at all levels, from that of senior decision-makers
at the national and international levels to the grass-roots and individual levels”.
Source: UN Department of Economic and Social Affairs. Division for Sustainable
Development. Agenda 21. Chapter 40.
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3.2 Basic conditions for initiating an IEA process
Because the IEA process involves a range of complex activities and promotes active engagement of
government, the academic community, scientists, NGOs and the private sector, a series of basic
conditions need to be in place in order to make sure the process can be properly managed.

12

One key element is political will and commitment of the national environmental authority or
equivalent to support the IEA process. A legal mandate and requirement to produce an IEA helps,
as it may oblige government to support a meaningful assessment and create a basis for accountability
in the political system. The mandate should be clearly laid out in the context of laws and regulations.
Some key issues in such a legal mandate include the following:
■ legislation may call for collaboration among government agencies that contribute to the
IEA;
■ a common methodology for data collection may be identified among the national
authority, private and public organizations, and scientists or technical experts;
■ the legislation may refer to environmental reports to be produced by a range of public
and private organizations;
■ legislation may promote exchange of data and harmonization of reporting initiatives;
and
■ the lead agency’s role in preparing the way for consultations and external participation.
The following boxes (3–5) show examples of legal mandates countries have for preparing environmental assessments and reports.

13

Box 3: The Peruvian mandate case
The National Environmental Council is required to prepare a yearly state of the environment report. It has to deal with the main national environmental problems, and evaluate
the policies and measures developed to reduce and avoid them.
Regional and local governments have to prepare similar reports, including action plans to
respond to environmental problems. These reports provide input to the national report.
Source: CONAM. Organization and functions. DS.022/2001-PCM.

13

Box 4: Uganda case
In Uganda, section 86 of the National Environment Act 2000 requires the National
Environment Management Authority to produce a national state of environment report
every two years, highlighting the environmental performance of the various sectors and
programmes and identifying relevant environmental policy options to ensure sustainable
development in the country.
Source: Government of Uganda (2002). The National Environment Act 2000.

8
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Box 5: North Korea case

13

In North Korea, the UNDP office has assisted the Ministry of Land and Environment
Protection with the preparation of the National Framework of Environmental Database
Management for Environment Assessment and Reporting in DPR Korea. This framework
states that every five years the country will prepare a state of the environment report.
Source: UNEP-RRCAP.

Besides legal mandate, another prerequisite for an effective IEA is adequate management and technical/scientific capacity to lead the process and carry out the assessment. Organizations in charge
of the IEA overall should be able to mobilize a wider group of participants, including senior
researchers and decision-makers. They should also have on staff experienced officials with the
necessary connections and conceptual understanding of the IEA’s purpose and process.

3.3 General Structure of the IEA Process
Establishing an IEA process requires careful advance planning. The various stages of the process
creates a structure around which activities and participation can be organized, capacities built,
resources and time allocated, and release of outputs scheduled.
Details of the process may change place by place, and they may need to be modified as the IEA proceeds
in order to adapt to how events unfold. However, based on the practical experience of previous GEOstyle reports and other assessments, we can outline elements of a generic process with key elements
that one way or another need to be considered in such an assessment.
Based on this body of experience we can identify seven stages of a generic national IEA process, as
well as a set of generic activities and outcomes related to them (Figure 2). Each stage is explained
in this module, while details of how to manage specific components of the assessment (e.g., analysis of
environmental trends and conditions, policy analysis, data and indicators, and scenario analysis)
are explained in other modules in this resource book. The national IEA process followed in the Asia
Pacific region (Box 6) provides an example.
As shown on Figure 2, IEA is an ongoing process. It aims to improve decision making, enhance
national capacities, and provides systematically collected, analyzed and presented information.
Activities and outputs can be identified for every stage, and these, along with expected outcomes,
provide a basis for evaluation, learning and improvement. Besides internal learning, the fact that
many countries use the IEA approach presents an opportunity for sharing lessons learned across a
wide range of initiatives. It is necessary to define expected results at different stages (Figure 2).
Technical and political partners will identify lessons learned from the process and thus can improve
it. As such, the process is enriched by continuous feedback at the national level, and information is
often exchanged with other countries using a GEO approach.
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Figure 2: Stages of the National IEA Process
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STAGES

ACTIVITIES

OUTPUTS

Stage 1
Start-up
(4-6 weeks)

*Secure legal mandate for environmental assessment and reporting.
*Identify a local technical team within the lead agency.
*Develop a basic outline for conceptual framework and process,
capacity, time and resources required.
*Hold start-up meetings to discuss, adjust and finalize
the process and instituttional arrangements.
*Secure commitment for resources and in-kind contributions.

*MOUs reviewed
*Conceptual
framework

Stage 2
Institutional set-up
(1-3 months)

*Define roles and responsibilities of the political and technical partners.
*Establish mechanisms of coordination among partners
and collaborating institutions.
*Define an institutional framework.
*Discuss the elements for the impact strategy.
*Prepare a stakeholder map.

*MOUs signed
*Institutional.
*Framework.
*Stakeholders map.

Stage 3
Scoping and
design
(2-4 weeks)

*Clarify methodological issues.
*Establish geographic boundary and detailed
timeline for producing the report.
*Identify key environmental issues.
*Identify indicators, data requirements and sources of information.
*Draft an outline of the report.
*Identify the target audience.
*Develop the impact strategy.
*Discuss the elements for a communications and outreach strategy.

*Design document
(including
annotated structure
or outline).
*Impact strategy

Stage 4
Planning
(4-6 weeks)

*Define activities in the process, assign responsabilities
and identify expected outputs.
*Allocate financial and human resources.
*Review and adjust the impact strategy and define indicators of impact.
*Develop a communication and outreach strategy.
*Establish a monitoring and evaluation system.

*Implementation plan.
*Adjusted impact
strategy.
*Communication
and outreach
strategy.

Stage 5
Implementation
(10-12 months)

*Validate priority environment/development issues and their
connection according to the IEA framework.
*Collect, process and analyze data and information.
*Present and discuss preliminary results with
relevant partner organizations.
*Write draft report, organize peer review and finalize
report based on feedback.
*Translation and publication (hardcopy, CD, website, etc).

*Report and
complementary
results, in different
media.

Stage 6
Communication of
results & outreach
(1-2 months)

*Promote different IEA products and messages.
*Organize interviews with the media.
*Organize presentations for stakeholders.

*Report and
complementary
products in the public
domain.

Stage 7
Monitoring, evaluation
and learning
(1-2 months)

*Evaluate the process. Identify lessons learned.
*Evaluate the impact of the process in terms of contribution to
policy planning capacity building and public awareness.

*IEA impacts and
recomendations for
the future.
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Box 6: National IEA process in Asia Pacific
One of the key features of the IEA process following the GEO approach is its flexibility. The
following description illustrates the process followed in national IEA initiatives supported
by UNEP in the Asia Pacific region.
Besides UNEP and national governments several of these initiatives included GEO
Collaborating Centres (CCs). GEO CCs are reputable organizations based on a country or
region where the IEA is taking place who have IEA experience through involvement in the
global and/or regional GEO processes. CCs are selected by UNEP either because of the
organization’s overall expertise in a region or because of its specialized knowledge in a
given thematic area relevant for IEA such as oceans, polar regions, geospatial analysis or
capacity building. Through their familiarity with the process and concepts of GEO they are
in a good position to assist governments in establishing their national scale assessments.
CCs may play different roles ranging from general conceptual and methodological guidance
to coordinating the process or playing a substantive role in preparing some of the products.
They may also help communicate the results of national assessments internationally.
1. Hold initial discussions with the government after receiving the letter of interest.
2. Identify a National Collaborating Centre (NCC) through consultation with the government. If the NCC has inadequate capacity, look for a GEO collaborating centre (CC)
in neighbouring countries or within the sub-region. For instance, while preparing
the Bhutan and Laos SoE reports, two collaborating organizations, the Tata
Energy Research Institute in India and the Thailand Environment Institute in
Thailand, both GEO CCs, provided assistance.
3. Hold training workshop(s) typically for about 30 participants each. Participants
may include interested representatives of government line agencies dealing with
environmental matters, NGOs, the scientific community, business and civil society.
During the training participants develop and agree upon the conceptual framework
of the report and the issues to be covered by the assessment. A focal point for data
provision from each government department is identified that is to help the NCC
collect the required information.
4. The NCC starts collecting the information required (based on the conceptual
framework developed during the training workshop) by contacting the focal
points in national agencies. The NCC will then proceed to analyze the information
collected and start to prepare the first draft report based on an outline developed
and accepted during the training workshop or thereafter.
5. Consult with stakeholders including relevant line agencies, academia, journalists,
major groups and international donor agencies, to discuss and peer review first
draft of the report. Consultation serves not only to help orient and improve the
draft document, but also to build awareness about the process in the wider
national community.
6. Prepare second draft, taking into account comments from consultation workshop;
circulate second draft to relevant line agencies and experts for review and comments.
Comments are collected by the NCC to be addressed in the final version of the report.
7. Design the layout of the report. This is usually done by the NCC under supervision of
a relevant national government agency and UNEP, following UNEP publication guidelines. The report usually displays logos of both the relevant government agencies and
the NCC.
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8. Proofread final draft, and submit it, along with the graphic design, to the government
for final review and clearance for publication.
9. A national launch event for the report is organized, inviting distinguished individuals
who have significant political, social and/or scientific profiles. Special attention is
given to inviting local, national and as applicable, international press, and to
coordinating a simultaneous press release issued jointly with UNEP.
Source: UNEP-Regional Resource Centre for Asia and the Pacific.
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3.4 The role of participation in the IEA process
An IEA requires blending knowledge and perspectives from many different points of view. It also
aims to influence audiences with different interests and information needs. In order to maximize
impact, it is essential to have the participation of a wide range of actors, either as contributors to
the assessment, as audiences, or as both, throughout the process (Figure 3).6
IEA can and often does provide a forum for continuous dialogue, although the number of actual
participants involved in the assessment and reporting often needs to be kept at manageable levels.
Participation is important not only because it helps to identify key environmental issues from the
different stakeholders’ perspectives, but also because it can offer options for addressing those
issues. If participation is open and transparent, it is more likely that interests of different stakeholders, including interests of poor, vulnerable groups and women will be recognized and better
reflected in the formulation of policy responses.
A basic definition of stakeholders includes those:7
■ whose interests are affected by environmental problems, or whose decisions have
environmental effects;
■ who have information, resources or expertise required for policy formulation and strategy
implementation; and/or
■ who control key mechanisms for policy and strategy formulation and implementation.
Potential stakeholders and partners whose support for the whole IEA process is crucial may include
the following:
■ political leaders;
■ officials of national and regional public offices (such as ministries, institutes, councils,
directorates and the military);
■ local authorities;
■ political party representatives;
■ scientific community;
■ representatives of industry or entrepreneurial associations;
■ private sector representatives;
■ professional schools or associations;
■ academia (universities and research centres);
6 See section 3.4.2: Institutional setup for instruments to select key stakeholders for the process.
7 Ibid.

12
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non-government organizations;
mass media;
youth groups, women groups;
indigenous communities and groups;
civil society organizations;
community and religious groups; and
opinion leaders.

In order to ensure effective participation, it is essential to have sufficient political support, including:8
■ full support for an effective participatory process from the national environmental
authority or lead environmental institution;
■ leadership and organizational support from of the national environmental authority
and/or other agencies to support the process; and
■ explicit commitment as possible to make use of the results, including considering
recommendations in policy formulation, budget processes and strategic planning.
You can increase effectiveness of participation throughout the process by paying particular attention
to the following:

21

■ ensure participation is built into all relevant stages;
■ establish open communications among technical experts involved in the assessment to
clarify uncertainties and verify assumptions;
■ increase ownership by involving stakeholders from the very beginning, including in the
formulation of recommendations;
■ invite stakeholders to contribute based on their experience, and make sure they can
recognize their inputs in the analysis and recommendations;
inform
participants that their contribution and participation will be properly recog■
nized in outputs; and
■ where possible ensure stakeholder inputs are recorded, and that records are made available
to contributors.

8 UN HABITAT (2002). Herramientas para una gestión urbana participativa. Colección de Manuales. Ediciones SUR.
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Running the IEA process as outlined provides:
■ an opportunity to contribute to and have access to the assessment database;
■ development of analytic skills and capacities, using an integrated approach to environment and development problems; and
■ opportunity to contribute to addressing major environment and development issues at
the policy level.

Box 7: Stakeholder participation:
The GEO Lima and Callao case
Lima and Callao is a large metropolitan area in Peru, South America, which includes the
capital of the country, Lima. The GEO Lima and Callao was started in December 2004.
The technical team in charge of preparing the report is the Group of Environmental
Initiatives. They defined the following strategy to ensure stakeholder participation throughout
the process. Stakeholders received advance material for discussion as well as the
methodology and working tools (e.g., key questions, working tables). A number of techniques were used to engage key people and groups.
•

One-hour presentation of the project to the strategic political partners and the
media at a working breakfast.

•

One-day presentation of the project to different stakeholders, from the public to
private sector. Participants worked together on the outline, key environmental
issues, pressures, indicators and data sources.

•

Four two-hour thematic workshops to discuss preliminary findings with stakeholders.

•

One and one-half day workshop to discuss the first draft of the report. Groups
also discussed other components of the report (i.e., responses, emerging issues
and scenarios, conclusions and recommendations).

•

E-mail consultation on the second draft, including conclusions and recommendations.

•

Half-day meeting with all the stakeholders and policy-makers to revise conclusions
and recommendations.

•

Targeted interviews with specific stakeholders during the process.

Source: UNEP-CONAM-GEA Group-Municipalities of Lima and Callao (2005). GEO Lima
and Callao process.

DISCUSSION QUESTIONS
Procedure
■ First try to answer the following questions individually, then convene small groups representing the private and public sectors and share individual answers.
■ The group should describe the main contributions they can make to, and the benefits
they expect from the IEA process.

14
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1. What benefits do you expect to get from your participation in the IEA process?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. What contributions can you provide to the IEA process?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

PROCESS MONITORING, EVALUATION AND LEARNING

Figure 3: National IEA stages and participation
STAGES

PARTICIPATING ORGANIZATIONS

Stage 1
Start-up

National environmental authority,
local technical team

Stage 2
Institutional set-up

National environmental authority,
local technical team

Stage 3
Scoping and
design

National environmental authority, local
technical team, designated organizations
and experts

Stage 4
Planning

National environmental authority, local
technical team, designated organizations
and experts

Stage 5
Implementation

National environmental authority, local
technical team and stakeholders

Stage 6
Communication of
results & outreach

National environmental authority, local
technical team and stakeholders

Stage 7
Monitoring, evaluation
and learning

National environmental authority, local
technical team and stakeholders

Note: UNEP can play a lead, facilitator or back stopping role in one or more stages of the process.
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3.5 Stages of the IEA process
3.5.1 Stage 1: Start-up

25

The start-up stage of the IEA involves initial contacts between the participating organizations in
the IEA, the determination of the need for the assessment, securing the necessary mandate and
establishing the scale and feasibility of securing funding to carry out the work.
The management of this stage may vary according to the institutional structures in any given country. For instance, in small countries with limited resources, the process needs to be kept simple.

26

At this stage, it is important to decide which institutions need to be involved in the process, based
on their statutory responsibilities, and also, who will manage the process. Once the lead and participating or technical support institutions are identified, the first start-up meetings are held to
define the national IEA goals, and the responsibilities of the parties.

27

Outputs at this stage include a conceptual framework and memoranda of understanding (MoUs)
between the parties involved in the IEA process. The conceptual framework is prepared with input
by the national environmental authority and the core team. The description of the conceptual
framework also describes what the IEA and its goals are, its general organization, methodology, the
IEA process, guidance for implementation, the resources required, and clarifies whether further
fund-raising or in-kind contributions are needed.

28

30
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3.5.2 Stage 2: Institutional set-up
This section explains the activities and instruments required to establish proactive institutional
coordination through the process. It is important to identify suitable institutions with properly
defined roles in the process. It is important to involve institutions that can continue to lead the
process for a long time.
In many cases, national organizations lead the IEA process while UNEP-DEWA or GEO collaborating centres provide technical support. Figures 4, 5 and 6 illustrate three possible institutional
frameworks. There are no generally applicable, rigid rules, so many variations are possible depending on national organizational capacities and structures.
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Figure 4: Typical organizational framework, Latin America and Caribbean

29

UNEP DEWA
Regional

Collaborating
Centre
(CC)
National
environmental
authority
Local
technical
team

National
partner
organizations

Other
stakeholders

Source: UNEP-LAC

The focal point for UNEP-DEWA in most cases is the national environmental authority that holds
a legal mandate on environmental reporting. If another organization is going to lead the process,
the national environmental authority needs to be involved, or it needs to select such an institution.
UNEP-DEWA will provide assistance with developing the methodology and guidelines for the
process.
Figure 5: Typical organizational framework, from the Africa region
Lead
institution

38

Collaborating
Centre

UNEP

Local
technical
team

National
partner
organizations

Other
stakeholders

Source: UNEP, DEWA-Africa (2005)

GEO Resource Book

17

Module 2

A training manual on integrated environmental assessment and reporting

In the case of Panama, for example, a consultative council was established to advise and support
the participatory process (Figure 6). Members of the council were mainly representatives of the
private sector (i.e., companies and other private stakeholders).
In order to have a better understanding of the roles and responsibilities of the main parties in the
institutional framework, we provide a brief explanation of the role of the lead institution, the local
technical team, collaborating centres and national partner organizations, and other stakeholders.

39

Figure 6: IEA organizational framework, in the case of Panama

National
environmental
authority

UNEP

Consultative
Council

Collaborating
Centre
(CC)

Local
technical
team

National public
collaborating
institutions

Other
stakeholders

Source: UNEP LAC (2000)
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a. Lead institution
The leader is usually a government organization (e.g., the ministry of environment or national
environment council). Examples would be the Ministry of Environment. The lead organization
would have a legal mandate for preparing an integrated environmental assessment (Figure 5).
There are several different ways to lead an IEA process. Because the IEA process is flexible and customized to national institutional capacities, a private organization (e.g., NGO, university) could also be
selected to lead the process, depending on the national preferences. However, the lead institution must
have the support of the government, as this increases the IEA’s legitimacy and likelihood of its use by
decision-makers. Once the lead institution is selected, it is in charge of coordinating and managing the
process. Different institutional arrangements have strengths and weaknesses that need to be evaluated
during planning (Table 1).

18
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Table 1: Most common organizational models, their advantages and disadvantages
Type of agency

Possible advantages

Possible disadvantages

Existing
interministerial
coordinating body

• Political support and mandate to carry out an
assessment.
• Greater collaboration within government.
• Mandate for environmental reporting.
• National government ownership.
• Better access to data and information.
• Effective coordination and communication
mechanisms

• Not recognized as independent.
• Tendency to protect the
status quo.

Existing
government
department

• Political support and mandate to carry out an
assessment.
• Limits proliferation of specialized agencies.
• Existing regional networks.
• Greater collaboration within government.
• Has the mandate for environmental reporting.
• National government ownership.
• Access to data and information.

• May not be recognized as
independent.
• May limit public and other
stakeholder involvement.
• May tend to protect the
status quo.
• Bureaucracy in procurement of
services.
• Difficult to coordinate and access
data across sectors.

Independent or
semi-independent
agency (i.e.,
university, NGO,
private institute)

• Autonomous.
• High profile and visibility.
• Potential for innovation and greater efficiencies.
• Links to non-governmental stakeholders and
scientists.

• May require formal support to
have access to information.
• Possibly weaker regional networks.
• Potentially insecure funding.
• Limited authority associated with
reporting.
• Reduced acceptance of the IEA
by the government policymakers.

Source: Based on Pintér, Zahedi and Cressman, 2000. Capacity Building for Integrated Environmental Assessment and Reporting. Training
Manual. Second edition, 2000. p. 13.

Criteria for selecting the lead institution may include the following:
■ capacity to engage key stakeholders;
■ sufficient capacity to manage the process (i.e., no need to depend on consultants);
■ recognized ability to carry out high quality assessment and reporting on time and on
budget; and
■ acceptable to a wide range of stakeholders.
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To provide effective leadership, the lead institution needs to appoint a senior staff person with
strong technical and administrative capacity to coordinate the process.
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b. Local technical team
The role of the technical team is to undertake specialized analysis, provide, analyze and interpret
data, provide peer review, and help engage the wider expert community.
Selection of effective technical partners is crucial for the process. Criteria for selection may include
the following:
■
■
■
■

experience in integrated environmental assessment;
high public profile and recognized leadership capacity
good relationship with the national environmental authority;
capacity to dialogue with different stakeholders from both the public and private sector,
and ability to build consensus on key environmental issues;
■ experience in organizing and facilitating workshops; and
■ sufficient human resources to dedicate to a demanding assessment.

The selection could be accomplished by direct invitation by the national environmental authority
or through a tendering process. It is important to recognize that the IEA process cannot begin until
key technical partners have been selected.

Technical team organization
Depending on the national context and type of process, the structure and capacity of the technical
team may vary.

34

a. Small technical team. This model uses a team of 3–5 people including 2–3 researchers,
one of them being responsible for coordinating inputs into the entire report.
Researchers are in charge of data collection, organization, analysis and report writing,
as well as organizing and leading workshops and consultations. The team also includes
1–2 research assistant(s) to provide support on data collection and processing, and
preparing tables and graphs.
b. Extended technical team. In this model, the small technical team would add subject
experts for specific tasks (e.g., state of a particular component of the environment,
scenarios). Experts have specialized knowledge and direct access to primary data. In this
case, it is necessary to establish terms of reference for each specialist (Box 8). Terms of
reference should include:
•
•
•
•
•
•

role in joint activities (presentations of findings in workshops);
the specialists’ roles, including specific activities to be carried out, information to be
provided, as well as a programme of contributions;
rules for sharing information used in the process (including confidentiality agreements);
decision methods (including problem solving);
resources to be provided by each partner; and
agreements on how to integrate results of the process into national environmental
decision-making.

These terms of reference should be periodically reviewed to ensure that they are being followed and
are up to date.
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Box 8: Example of terms of reference (TOR) for
consultants in charge of a section of the IEA report
CONSULTANT SERVICES FOR:
Air quality assessment in GEO Lima and Callao (Peru)
1. ANTECEDENTS
The GEO Cities project is part of the UNEP GEO project. The GEO project started in 1995
and produces or has inspired integrated environmental assessments at different levels:
global, regional, sub-regional, national and local.
The GEO Cities project has a number of objectives.
•
•
•
•
•

Recognize the links between environmental conditions and human activities,
especially those related to urban development.
Contribute to building local technical capacities that will facilitate integrated
assessment to be made on the state of the urban environment.
Guide consensus building on the most critical environmental problems in each
city.
Work to ensure that it is possible to formulate and implement urban strategies
and plans that will help cities improve urban environment management.
Encourage the creation of institutional networks in the city.

2. OBJECTIVE
The goal of this consultancy is to produce a 10–20 page report, excluding annexes,
regarding the current state of air pollution in Lima and Callao. The assessment includes
the current state, the pressures, impacts and responses to the air pollution.
3. REPORT CONTENT
The report should include the following sections and answer the following questions:
1. Pressures on the urban environment
•
•
•

History of air pollution in Lima and Callao.
The growth of the city and air pollution.
What are the pressures that affect air quality in Lima and Callao?

2. The state of the urban environment
•
•
•

What local atmospheric conditions affect air quality?
What are the main pollutants (e.g. PM10, CO, SO2, O3, NOx, Pb)?
What are the fixed and mobile air pollution sources, and pollution levels by
main pollutant?

3. Environmental impacts from urban activities
•
•

What are the impacts of air pollution on human health (respiratory diseases,
allergies, cancer, etc.)?
What are the impacts of air pollution on the natural environment?
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4. Responses
•
•
•
•

Programs, projects and investments to improve air quality in Lima and Callao.
Incentives for emissions reduction.
Monitoring air quality.
Policy and regulation.

5. Sources of information
6. Other relevant information and annexes
4. OUTPUTS
1. Draft report
2. Final report
The consultant will deliver two printed copies of the report as well as an electronic copy.
The report should include tables, graphs and maps to help the reader easily understand
the information.
5. TIME
Two weeks including the consultant’s participation in workshops to discuss and validate
the results. After the workshop, the consultant will adjust the report based on comments,
suggestions and additional information received.
Schedule
Activity

Week 1

First draft

Week 2

X

Workshop for report discussion

X

Incorporate comments and suggestions into the report

X

6. PAYMENT
The total amount for the assessment is $XXXX.
Payment arrangement is the following:
a)

50 per cent after the first draft

b) 50 per cent after the final draft
Source: GEA Group. Terms of Reference for consultants for GEO Lima & Callao. Lima:
2004.

When the lead organization is different from the organization in charge of writing the overall
report, it is important to define mechanisms of coordination to ensure that there is regular communication as well as clear and agreed review and revision guidelines as well as timelines.
Participants also need to keep in touch through periodic meetings, and written or electronic notes
to exchange opinion regarding the organization of activities related to the IEA process. Each partner
should select a person from the team to serve as the contact point for issues related to the IEA
process.
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As one of the goals of the IEA process is to have a significant impact on policy making, the process
includes a stage for communication of results and outreach (Figure 1). Given the importance of the
communication and outreach strategy, it may require dedicated leadership and a different team for
the task.

c. Collaborating institutions and other stakeholders
Primary collaborating institutions are those with a direct role in the assessment, including for
instance a role in coordination, selection of key issues to be covered, data collection and analysis,
drafting of assessment reports and communication of results. Secondary participants are those
who are invited to contribute their views, but who do not typically play a coordinating role or have
responsibility for assessment products. While primary institutions are typically governmental,
academic or specialized NGOs, secondary participants may come from a widest range of sectors
and include e.g., government departments or agencies, academic, non-governmental organizations, corporations, civil society organizations, youth or women’s groups, aboriginal associations
or the media.

35
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It is important that the different stakeholders participate throughout the entire process, providing
information or developing specific activities.
In order to keep an active relationship with collaborating institutions, it is important to keep in
mind the following:
■ identify a contact person for the duration of the process;
■ establish a clear definition of their role and responsibilities; and
■ keep the contact person regularly informed about progress and seek out his/her views
on key decisions.

d. GEO Collaborating Centres

37

UNEP-DEWA regional offices have collaborating centres (CCs) with regional mandates or with
specialized thematic expertise that, as noted earlier, participate in global GEO and other assessments.
They could also help conduct the IEA process and provide support on technical aspects of the process.
CCs are often in close contact with the national technical team, and can:
■
■
■
■

clarify any methodological issue in the process;
provide technical support to the local technical team for preparing workshops;
help facilitate capacity building and other workshops; and
review drafts.
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e. Identification of stakeholders
As previously mentioned, stakeholders are those:
■ whose interests are affected by environmental problems or their decisions have environmental effects;
■ who have information, resources or expertise required for policy formulation and strategy
implementation; and
■ who control key mechanisms (e.g., funding) for policy and strategy formulation and
implementation.

43

To enhance stakeholders participation and their contributions there are three key principles.9
■ Inclusivity. Include a full range of stakeholders representing different groups of interest,
including marginal and vulnerable groups.
■ Pertinence. Include stakeholders whose interests are significantly affected by the issues
covered in the IEA.
■ Gender perspective. Women and men must have equal access to all stages of the participatory process, and it is important to respond to the demands from women and men.
This allows formulating and implementing better integrated policies and strategies.
In order to assure that the different stakeholders are represented, stakeholder analysis is very helpful. The analysis identifies and examines key stakeholders, fulfilling criteria such as representation
across sectors, gender and vulnerability. The analysis alone does not guarantee though that the
identified stakeholders are going to be active in the process—this may need incentives and strong
leadership (Figure 8).
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Figure 8: Identifying stakeholders, their roles and interests
Capacity
Do they have the
necessary capacity?
Stakeholders
Which stakeholder is
relevant/pertinence?

Stakeholder
Roles
What is their role?
What contributions
can they make?

Interest
Do they have an
interest in the IEA?

Source: UN HABITAT (2002). Herramientas para una gestión urbana participativa. Colección de Manuales. Ediciones SUR.

9 Ibid.
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Stakeholder analysis includes three elements:
1. Key issues or problems that will be discussed throughout the IEA process. Identify stakeholders relevant to the IEA’s priority issues.
2. Stakeholder long list. Prepare a detailed list of stakeholders, structured by general categories (such as public sector and private sector) as well as sub-categories (see Table 2
and Table 3). The list should include stakeholders that meet any of the following criteria.
–
–
–

They are affected by environmental problems, or their decisions have environmental effects.
They have information, resources or expertise required for policy formulation and
strategy implementation.
They have control or influence on key mechanisms for environmental policy and
strategy formulation and implementation.

Table 2: Example of detailed list of stakeholders at national level by type of contribution
Stakeholder
to involve

Reasons for participation
Information

Capacity

Strengths
Access to
funding

Legislative
powers

Affected by
environmental
issue

Public Sector
National
environmental
authority
Officials of national
and regional public
agencies
Regional and local
government
representatives
Science and
technology council
Private Sector
Business
representatives
Scientific
community
Academia
Mass media
Civil Society
Community groups
NGOs
Adaptation based on UN Habitat. (2002). Herramientas para una gestión urbana participativa. Colección de Manuales. Ediciones SUR.
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Table 3: Example of detailed list by influence and interest
Who

Influence

Interest/relevance

Capacity

Public Sector
National environmental
authority
Officials of national and
regional public agencies
Regional and local
government representatives
Private Sector
Business representatives
Scientific community
Academia
Mass media
Civil Society
Community groups
NGO’s
International organizations
UN agencies
Adaptation based on UN Habitat. (2002). Herramientas para una gestión urbana participativa. Colección de Manuales. Ediciones SUR.

3. Stakeholder map. The detailed stakeholder list is analyzed according to criteria or attributes important for the participatory IEA approach. Stakeholders can be categorized in different ways. One criterion is the degree of interest and influence of the stakeholders (Table
4). Another is based on their contribution to different parts of the report (Table 5).
Table 4: Stakeholder classification
Low influence

High influence

Low interest

Stakeholder group with low relevance
to the process

Useful stakeholder group for policy
formulation and decision making.
(e.g., business councils, finance ministries)

High interest

Important stakeholders in need of
empowerment (e.g., indigenous people
living in sensitive eco-systems)

Key stakeholder group

Source: UN Habitat. (2002). Herramientas para una gestión urbana participativa. Colección de Manuales. Ediciones SUR – modified.
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Table 5: Stakeholders by IEA Components
IEA Component

Stakeholder
Government

Private sector

Civil society

Academia

Other
(please specify)

Pressure
State (and trends)
Response
Impacts
Source: UNEP. IEA Module testing workshop. Montevideo 2005.

A third alternative could be to use Table 4 for each IEA component presented in Table 5.
Once stakeholders are classified and selected, it is important to evaluate their availability and commitment to the process. It is also recommended to verify if any major stakeholder groups are missing, based on additional information.
It is important to periodically request stakeholder self-evaluation, in order to both review their
performance and contribution to the process. If the evaluation is formal (though still simple), its
key criteria should be defined in advance and this information should be known by the stakeholders.
The evaluation should take into account the different roles that the stakeholders could play such
as: information and data supplier, playing a policy making or promotional role (e.g., lobbyist).
Stakeholders should have a clear understanding of the expected outcome of their participation.
In order to keep stakeholders engaged in the process, it is important to offer incentives that respond
to their interests, such as:
■
■
■
■
■

45

listening and taking into account their points of view;
keeping them informed of the activities and results of the process;
stating clear rules for participation and what commitments are expected;
incorporating key stakeholders in the monitoring process; and
developing different activities to keep close relationships with the stakeholders.
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EXERCISE (15 minutes)
Objective
To exchange the different perspectives you may have about the stakeholders that should be involved
in an IEA process.

46

Procedure
■ Each participant answers the following questions individually.
■ The participants are organized in groups of 8–12. Each group selects a representative
who will facilitate and summarize the discussion.
■ The group results may be presented in a plenary.
1. Identify the main stakeholders in your country that should be included in an integrated
environmental assessment process.
a...............................................................................................................................................................................
b. .............................................................................................................................................................................
c...............................................................................................................................................................................
d. .............................................................................................................................................................................
e...............................................................................................................................................................................
..............................................................................................................................................................................

2. For each stakeholder, list the main organizations or people that should be included.
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

EXERCISE (optional)
(based on UN Habitat. (2002). Herramientas para una gestión urbana participativa. Colección de
Manuales. Ediciones SUR).

Constructing a stakeholder map for IEA

47

Objective:
Develop a shared understanding of who the main stakeholders are, what is their relationship with
key environmental issues and their relative importance.

48

Materials:
White index cards (three times the number of participants)
Sets of index cards of different colours.

49

Procedure:
1. Ask participants to write the name of relevant stakeholders on a white card (as many as
they consider important for the process). Stick them on a blackboard.
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2. When there are no more suggestions, identify the main interest of the suggested stakeholders related to the key issues of the IEA process.
3. Group the cards according to the perceived common interests of the stakeholders. Each
group of interest is replaced by a coloured card. Each stakeholder name is transferred to
the coloured card along with that person’s main interests.
4. The coloured cards are arranged in a star shaped pattern, with each coloured card forming one ray of the star. The stakeholders are arranged according to its importance to the
key environmental issue that is the centre of the star. The most important stakeholders
are close to the centre.

f. Establishing the basis for the impact strategy
At the outset, it is important to try to understand how the national IEA process can have an impact
on policies that influence the state of the environment. Particular attention should be paid at this
point to identifying persons and groups that are in a position to influence policies that have an
impact on the environment, and effectively manage relationships with these people. Module 3
describes a framework for developing an impact strategy in more detail and it is also summarized
in Box 9 and shown in Figure 7.
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Determining effective ways of engaging key decision-makers is a key element of crafting an impact
strategy. An important element of this is to ensure the issues covered by the IEA also reflect the
concerns and priorities of decision-makers. Besides decision-makers, involving the media is particularly important both as a provider of information through public surveys, and as a channel to
reach key audiences.

Box 9: Developing an impact strategy for a
national IEA process
What is an impact strategy?
An impact strategy consists of the steps you take to ensure that the work you do will lead
to real progress on key issues or concerns. It is proactive in nature, and adaptive in a public policy environment where priorities of governments and citizens can shift and change.
Why do you need an impact strategy?
It is often an underlying assumption of reporting that good information will lead to good
decisions. But while good information is necessary, it does not follow that decision makers will act on it. Decision makers are often quite well informed, but their priorities and
intentions may differ from what your assessment might indicate is important. The challenge
for you is to take proactive steps to ensure that your assessment does not sit on a bookshelf once it is done. Your assessment will lead to recommendations for action, and such
actions may require changes in government policies and practices. You should consider
from the outset how the findings from your assessment might be used, and how the
priorities you identify become the priorities of your government and your country.
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Steps in building an Impact Strategy
Step 1. Anchor the assessment with a decision statement: what do you want to see
changed, based on the findings of the assessment, what decisions may need to be made
and what changes in policy or policy might be required? There will always be other influences
on decision makers. Some will compete with and others will align with your interests.
Understanding the external political and bureaucratic environment, and issue attention
cycles, will help you focus your impact objectives.
Too often, people move immediately to the information gathering stages of the assessment, without due consideration of Step 2. You need to think carefully about who will be
in a position to take the findings of your assessment and use them effectively. Information
by itself does not leverage change, but relationships do. It is vital to have people communicating ideas, analysis and data to other people. The next step is to identify the individuals and groups you most want to reach. You need to consider how these people
acquire information, who they trust and what do they trust in terms of information
resources. How can you get to those people? If you cannot reach them directly, then who
are the people they do listen to, and can you reach them instead?
Step 2. Identify those who are in positions to make the decision or effect the changes;
those who can influence the decision makers directly (intermediaries — the people who
lean in to whisper advice into the ears of the decision makers); those in civil society who
can bring pressure to bear on decision makers; those who can support, reinforce and
strengthen your recommendations, in particular the academic community and other
research institutes; and those in the media through whom we reach the public, who can
also influence decision makers. Central to determining who to reach is the concept of relationship management, which means maintaining the connections and influence over time.
Step 3. Once you have identified who will help with achieving the decision you seek, you
need to analyze both what they need to know, and what you need to know, that will help
them take or influence the decision. This is the knowledge management process of the
assessment. The remainder of this session will introduce some of the tools you need to
gather, analyze and process your information.
Step 4. Next, determine how to move that knowledge into the hands of those you want
to influence. There are many tools available to do this: the products to be released, the
conferences and workshops to be held, and the amplifiers, including electronic mailing
lists and websites, which get replicated throughout much wider audiences than may have
been targeted. At the heart of the tactics and strategies that are developed is the creative
management of opportunities: both taking advantage of key windows to move the
assessment findings into the hands of others, and creating opportunity directly. An important part of this process is the development of “key messages” that are short, simple, plain
language statements that capture the essence of the work.
Step 5. We know that in most work, we cannot easily demonstrate causality. It is hard to
prove that one’s efforts have led directly to the decision we were seeking. But it is possible to look at incremental changes in attitudes, actions, and behaviours that are a direct
outcome of one’s work. Monitoring, evaluation and learning mechanisms must be in place
so that you can identify and map these incremental changes that will lead towards the
decisions or changes you are seeking. This will help you to adjust your strategy, if necessary.
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Figure 7: Impact strategy steps

41
Step 1
Changes you want to
influence with your work
External political
environment
Other influences on decisions
and decision-makers

Step 5
Monitoring, evaluation,
improvement
Step 2
Who?
Identify relationships:
Decision-makers; influencers;
media; people who work
for NGOs, etc.

Step 3
What?
Knowledge to be gathered
through the assessment,
and how it is to be gathered

Step 4
How?
What are the opportunities?
Publishing; conferences and
workshops; news articles, etc.

Checkpoint:
Timing: What is the
current "issue cycle?"

Source: IISD (2004). Model for an Impact Strategy

Following are a series of steps for policy-makers that can be used to help convert recommendations
into actions thus increasing impact.
1. Prepare an executive summary of the main results and policy options for policy-makers.
2. Identify instruments needed to put the actions in place and opportunities to obtain
technical support.
3. Consider specific follow-up actions in compliance with policy options identified and
use the mass media as well as campaigns to engage the public in dialogue.
4. Use stakeholders involved in the IEA to inform and engage other social actors about the
process and its results.
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3.5.3 Stage 3: Scoping and Design
The main objectives of this phase are to:
■
■
■
■
■
■

define the geographic boundaries of the IEA;
agree on the methodology for the assessment, and clarify any methodological issues;
establish the structure of the IEA report, considering the priority environmental issues;
determine the main elements for a communications and outreach strategy;
determine target audiences; and
define an impact strategy.

The geographic boundary of the IEA needs to be defined, taking into account that some environmental problems have regional and global impacts. Many IEA’s focus mainly on the national scale,
whilst addressing regional issues when it is required for analytic reasons.
UNEP’s integrated environmental assessment is based on the Drivers-Pressure-State-ImpactResponse (DPSIR) framework, which shows relationships between human activity and the state
and trends of the environment and human well-being. This analytical framework helps one to
understand connections among the components of an IEA.
The IEA process requires the people involved to learn and understand how to apply the IEA
methodology, a process that some will find easier than others. It is important that everyone is clear
about the methodology and their roles in using it.
The IEA process approach is iterative (learning by doing.) with specific steps, but these are flexible,
and can be adapted to different needs. Each local team has to find the best way to interact with
stakeholders, and also has to deal with constraints related to data availability, changes in public
authorities, etc. Customization and adaptation to local conditions is key: IEA teams need to select
tools and methods that local stakeholders and contributors can work with.
Prior to the start of detailed planning, reviewing earlier IEA products and processes may be of help.
This is particularly useful regarding indicators already developed and identifying information
sources and organizations related to earlier assessments.
Throughout the IEA process, the coordinating team must meet at regular intervals. This should
start with a preparatory meeting at the start up stage. If the process includes a training workshop,
the coordinating team should meet with the selected trainers and discuss the overall goal and
approach of the IEA. The training can both help build capacity and also scope out process and content, as well as help set milestones and time line.
It is necessary to have follow up meetings to keep the report writing progressing. During the IEA
process, especially once data has been collected, it can seem that activities slow down. You need to
have regular interaction with the technical teams to keep up momentum. Also, technical teams
need to serve as reviewers and should bring relevant experiences from other IEAs to the attention
of participants.
For developing the impact strategy it is important to review its basic elements and stages presented earlier, in stage 2, and covered in detail in Module 3.
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Recommended readings
UNEP (2004). Guidelines for National Integrated Environmental Assessment Report Preparation in
Africa. Nairobi: UNEP.
European Environment Agency (1999). A checklist for state of the environment reporting. Technical
report No 15. Copenhagen: EEA.
Pintér, L., K. Zahedi and D. Cressman (2000). Capacity Building for Integrated Environmental
Assessment and Reporting. Training Manual. Second edition. Winnipeg: IISD for UNEP.
UNEP (2004). Methodology for the preparation of GEO Cities reports. Mexico City: UNEP – ROLAC.

DISCUSSION QUESTIONS
1. Why do you think is important for your country to be involved in this IEA process?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

54

................................................................................................................................................................................

2. What kind of results do you expected to get from the process?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3. What constraints do you expect to encounter? Think about how you are going to
address them.
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3.5.4. Stage 4: Planning
The purpose of the planning stage is to bring together key process elements and content identified
in the previous stage into a coherent and concise plan.
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There are several outcomes to be achieved from the planning phase:
1. To share and make sure participants of the process understand the IEA methodology

57

2. To have a timetable and well-defined results at each stage
3. To identify the requirements of human, financial and infrastructure resources and how
to overcome any shortfalls in these;
4. To have adequate coordination mechanisms with the process stakeholders;
5. To establish adequate mechanisms of coordination with the UNEP DEWA team and
GEO collaborating centres, if applicable;
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6. To review and adjust the impact strategy and define measures of impact;
7. To develop a communication and outreach strategy; and
8. To establish a monitoring and evaluation system.
During planning, you should consider using documents, survey results and workshops to get a
clear understanding of the main environmental problems. This knowledge is essential for the
design and planning of future activities in the process. Good planning will demonstrate that the
IEA process builds on previous experiences and supports initiatives in progress.
It is also important at this stage to review and adjust the impact strategy, and to develop a monitoring and evaluation system in order to recognize, understand and learn from successes and failures of the process.

DISCUSSION QUESTIONS
Please form groups of 3-4 and identify an earlier IEA or environmental assessment (e.g., SoE)
process you are familiar with. This may be in your country or from abroad.

60

1. What are the characteristics of the planning process for integrated environmental
assessment in the selected case? List the characteristics and draw a plan chart.
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Draw a plan chart:

2. In your opinion what are the main conditions for an effective IEA in your country?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

34

GEO Resource Book

Module 2

National IEA Process Design and Organization

Costed work plan
The IEA process requires many types of activities that involve human, financial and infrastructure
resources. The costs will vary among countries, depending on a number of factors, such as the
quality of institutions dealing with environmental issues and stakeholder awareness of the problems. It is important to have a clear, transparent fully costed work plan. In-kind resources can be
part of the budget.
Table 6 shows an example of a timetable for the different activities of the IEA process. On average,
the IEA process takes about 12 months.
Table 6: GEO-based IEA process timetable
Activities
Process
initiation and
first workshop
Report
preparation:
data gathering,
specialized
workshops and
analysis of
information.
Output: first
draft report

Month 1

M2

M3

M4

M5

M6

X

X

X

X

X

M7

M8

X

X

M9

M10

X

X

M11

M12

X

X

58

X

Review
workshop and
revision of draft
report.
Output: second
draft report
Revision of
final draft
Publication and
launch of final
report

A key component of an IEA workplan is the budget. Given different institutional contexts and
financial management systems, details naturally vary, but some common elements can be identified. Table 7 provides an example of the main components of the budget and related explanations.

GEO Resource Book

35

Module 2
59

A training manual on integrated environmental assessment and reporting

Table 7: Example of a budget structure for the IEA process
Component

Explanation

Personnel (includes In cases where the IEA is done exclusively by permanent government employees,
subcontracting)
personnel costs may not be applicable. However, in most cases there is a need to
involve external consultants and experts who need to be paid. In some cases, even
stakeholders who attend several meetings throughout the process and have a specific
role may require compensation.
Equipment

In some cases, the purchase of new computers for instance may be necessary. Also,
there may be a need for specialized software (e.g., for undertaking spatial analysis).

Data

Data from statistical offices in many countries is freely accessible; in others, it needs to
be bought. Unless special provisions can be secured for the IEA, the budget may need
to include the cost of data.

Meetings

The IEA model following the GEO approach is based on an extensive interactive process,
with expert and stakeholder meetings throughout. The cost per meeting of course varies
by the number of participants, length, location, and equipment rental, among other
elements. Main costs may be related to travel expenses, hotel and per diem.

Administrative
expenses

Again, these may vary and include elements such as photocopying, telecommunication,
administrative staff support, etc.

Publishing

This may include provisions both for electronic and print publishing and cover the cost
of a professional editor, graphic designer, proofreading and printing expenses. In terms
of electronic publishing, there is a cost to web design.

Outreach

This would cover expenses related to a public launch event, if one is planned. Outreach
materials, such as separately printed executive summaries, may also need to be printed.

Process monitoring It may be useful to explicitly budget for this phase ahead of time.
and evaluation
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3.5.5 Stage 5: Implementation
The implementation stage has three basic components: identification of environmental problems,
indicators and sources of data; data collection, analysis and writing; and translation (if needed)
and publication. Following are details on the first two components.
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Identification of environmental issues and priorities
The identification of environmental issues and priorities requires a series of steps that help participants in the IEA move from a general conceptual framework of the IEA towards specific issues and
interrelationships that will be analyzed in the assessment products.
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The starting point is a conceptual framework that identifies the key domains of the environment
as it interacts with human society. GEO uses a modified version of the drivers-state-impactresponse (DPSIR) framework as described in module 1, and this framework has been successfully
used also in the context of many national IEAs.
Once the framework is developed a range of environmental issues can be identified involving both
expert and stakeholder participation. Issues are more specific than the categories in a conceptual
framework, but discussing them does not require deep technical expertise, which would limit the
opportunities for stakeholder participation. The result of issue identification is typically a longer
list of items that is usually longer than what can be effectively covered in an IEA. Therefore, there
is normally a need for prioritization based on criteria. Alternatively, prioritization can happen once
there is a list of indicators selected, but prioritization at an early stage can save time and work, as
no indicators would be developed for lower priority issues.
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The result of this stage of the process is a short list of clearly formulated priority issues with a clear
link to the IEA’s conceptual framework and a strong connection to stakeholders’ concerns about
the environment.

Indicators, data collection and analysis
National IEA reports use indicators to quantitatively describe various issues and to track changes.
In a national IEA report, the number and type of indicators will depend on the objectives defined
by the technical team. The list should include environmental, economic and social indicators.
Indicator selection can directly build on the earlier identified priority environmental issues.
Typically, indicator selection involves several rounds of discussion first producing a larger list and
then narrowing it down to a tighter set of leading indicators based on scientific, policy and feasibility criteria. Indicator selection, data collection, visualization and analysis are described in detail
in Module 4.
Due to limitations of time and resources, as well as common technical difficulties in gathering primary data, the technical team is likely to rely on secondary information sources, using information
already prepared by various organizations, such as national statistical offices. Information needed
for the report is often dispersed, and may require considerable work just to locate. The technical
team need to establish agreements with organizations willing to share their files and databases.
This involved two main steps: collecting and processing the information, and analyzing the information and writing the report. The first task often takes more time than expected, mainly because
of institutional barriers to information sharing. Once the first task is completed, the next steps are
relatively straightforward.

a. Information gathering
Because technical teams usually do not produce primary data, they must acquire it from original
sources, often in government agencies. Sometimes, the technical teams have to persuade government officials to get interested in the project and help in the data collection. Such discussions can
delay the process.
Once the data is collected, it should be organized and verified. This involves checking the sources
of the information to ensure that the data is reliable. Ensure that you have enough time for the task.
Then, the data has to be transformed, combined and presented in different ways according to each
component of the DPSIR framework.
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DISCUSSION QUESTIONS
1. In order to know the constraints that your IEA process will face, what are the main
problems collecting information for the GEO-based report in your country?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. Regarding environmental data, do you think is it reliable, and how regularly is it updated?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3. Sometimes, a report’s conclusions show the lack of environmental information that
make it impossible to analyze the magnitude of the problem, Can you think of examples of environmental problems for which there is no monitoring data or it s not accessible?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

ROUND TABLE DISCUSSION
Discuss how the IEA Process can help organize the collection and assessment of information and
the assessment of responses to the report by government and society.

b. Information processing, analysis and writing
The analysis of the data and information compiled sets the stage for the detailed integrated assessment, the main substantive part of the IEA. The underlying conceptual framework of the analysis
in IEA is based on the logic of the driving force-pressure-state-impact-response (DPSIR) method,
described both in Module 1 and 5. The DPSIR logic also serves as a basis for sequencing the steps
of the assessment, although often several analytic processes are run in parallel.
The DPSIR logic is also reflected in the structure of IEA reports. Figure 9 shows a possible IEA
report structure that is based on this logic, though one has to keep in mind that variations are possible and used by the many countries that undertook or will undertake an IEA. A common dilemma,
for example is whether the analysis of environmental trends and dynamics should be separated from
the analysis of pressures and policies contributing to change. Some of the dilemmas and options
for structuring the main IEA report are discussed below in more detail. These dilemmas need to be
considered in each IEA exercise and you need to find a format that both preserves the main analytic elements of the assessment and addresses the information needs of your main audiences.
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Figure 9: Sample outline of an IEA report
Economic, social and institutional overview
Human pressures on the environment
Specialized
meetings

Assessing the state and trends of the environment
Analyzing policy responses
Analyzing the impacts of environmental change

Validation
second
workshop

Policy options and scenarios
Conclusions and policy recommendations

IEA structure
This stage deals with how to structure the report to get a final product that can be used in national
environmental decision making processes. In this stage, it is crucial that participants discuss and
agree on the main environmental problems and choose the best way to present the information
through the report and associated products.
The technical team should prepare a preliminary report outline and discuss it with stakeholders
and participants. The following examples show different ways for preparing the outline. The choice
and order of issues will vary among countries, depending on important issues and priorities.

EXAMPLE 1 Table of contents of Cambodia
SoE Report – 2003
Part I: EXECUTIVE SUMMARY
Part II: OVERVIEW OF MAJOR ENVIRONMENTAL DEVELOPMENTS AND TRENDS
Part III: KEY ENVIRONMENTAL ISSUES:
3.1

Deforestation (timber production, shifting cultivation, clearance of forest areas for
rubber plantations, forest encroachments, illegal logging and forest fires).

3.2

Freshwater Management and Fishery (freshwater pollution, groundwater depletion,
settlement on shorelines and coastlines, overfishing, illegal fishing, fishing conflicts,
aquaculture, floods and droughts).

3.3

Depletion of Biodiversity (loss of habitats, wildlife trade, impact of pesticide uses on
species (including aquatic species), impact of tourism, illegal hunting and food security).
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3.4

Land Degradation (land use, soil erosion and degradation, sedimentation in Tonle
Sap, agricultural activities such as the use of agrochemicals, waterlogging salinization and acidification and mining).

3.5

Degradation of Coastal and Marine Resources (mangrove clearance, loss of coastal
habitat, impact of aquaculture, sedimentation, overfishing, trade in marine species,
coastal populations and discharge of wastes (from industries and hotels).

3.6

Management and Disposal of Waste and Hazardous Substances (solid waste generation, management and disposal; liquid wastes from industries discharged to
rivers and waterbodies; agricultural wastes; toxic and hazardous substances; and
human health impacts).

Part IV: CONCLUSIONS AND RECOMMENDATIONS
Major policy and monitoring/information gaps, overall recommendations, recommendation of specific proposals, emerging issues and major challenges for the 21st century,
including the impact of globalization.
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EXAMPLE 2 Table of contents of National Integrated
Environmental Assessment Report in Africa
Chapter I: ENVIRONMENT AND DEVELOPMENT
•
•
•

Economic growth and development in the country
Linkages between economic growth and the environment
Poverty and the environment

Chapter II: STATE OF THE ENVIRONMENT
•
•
•
•
•
•
•
•
•
•
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Land
Forest and woodlands
Wetlands resources
Freshwater resources
Coastal and marine environments
Biodiversity
Urban areas
Atmosphere
Social welfare and the environment
Environmental disasters
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Chapter III: RESPONSE TO ENVIRONMENTAL CHANGE
•
•
•
•
•
•
•
•
•

Environmental policies and reform
Legal reforms for environmental management
Economic instruments
Local initiatives
Public participation
Environmental planning
Environmental information and education
Social policies
Trans-boundary environmental management

Chapter IV: THE FUTURE
•

Trends in key environmental issues in the country

•

Emerging issues and practices

Economic, social and institutional overview
This section provides a high-level, retrospective analysis of the country’s socio-economic and institutional conditions and identifies underlying driving forces. Driving forces refer to deep structural
changes such as demographic trends or consumption patterns with fundamental influence on
human activities that lead to direct pressures on the environment.
The overview can also help to firmly establish the link between environment and development and
convey the need to look for the causes and solutions to environmental problems well beyond the
environment itself. The economic overview could include not only a description of key macroeconomic parameters, but also, for instance, the country’s approach to international trade or degree
of technological advancement. From the social point of view the analysis could include basic
demographic figures, information related to human well-being and poverty, or issues related to
social capital.
Finally, the section should also describe the institutional framework for environmental and sustainable development governance, including the underlying legal framework, key institutions and
division of responsibilities among different layers of government.

Human pressures on the environment
Pressure in the DPSIR terminology refer to human activities with direct influence on environmental conditions. Pressures are typically correlated with driving forces and may refer to processes such as emission of pollutants, conversion from natural to cultural landscapes, or the harvest of
renewable natural resources beyond their carrying capacity. Pressures are often combined, for
instance land clearing for roads in a pristine forest may be accompanied by increased forest harvest intensity, introduction of non-native species or growing air pollution.
Usually, information on pressures tends to be more easily available because it comes from socioeconomic databases (for more details see Module 5).
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Assessing the state and trends of the environment
This section presents the actual condition and trends in the environment, resulting from the driving forces and pressures. One of the first decisions to be made about the state of the environment
analysis is the way SoE issues should be categorized. Perhaps the most common approach is to follow a hybrid structure based on environmental media and environmental problems. For instance,
this could include such aspects of environmental degradation, as levels of air pollution, water contamination and solid waste, as well as changes in biodiversity. Module 5 provides detailed information and examples on some of the more common categories used, but these should not be taken
as prescriptive. You should build in sufficient time for consultations with your experts and stakeholders to identify the categories most suitable for your reporting area.
This stage also involves the identification of key indicators and relevant data sources, acquiring the
data, organizing the data on a suitable database, data analysis and interpretation. More detailed
technical aspects of data and indicators are discussed in Module 4. You need to remember that the
IEA should not be driven by data but by the issues and information needs identified by stakeholders.

Assessing policy responses
The assessment of policies can either be integrated with or separated from the SoE analysis. Both
approaches have their strengths and advantages: separating the two sections leads to a more disjointed report where environmental state issues and their underlying policy causes are discussed
separately; on the other hand, discussing policy responses together in one section may lead to a
more coherent comparative analysis.
Policy analysis is a conceptually complex area and often requires either the collaboration of science-based and policy experts or experts well versed in analyzing environmental issues on the
interface of science and policy. From the substantive point of view policy analysis involves the identification of public or private sector policy drivers that contributed to earlier demonstrated environmental change and assessing their effectiveness. It may also involve pointing out policy gaps. In
order to help identify relevant policies Module 5 provides a general typology and further detail on
the methodology of policy analysis.

Analyzing the impacts of environmental change
Analyzing the impacts of environmental change has gained increasing prominence in UNEP’s
GEO-4 report. Analyzing environmental impacts requires identifying changes in socio-economic
or ecological conditions that are significantly influenced by changes in the state of the environment. Typically, the observed impacts are a result of multiple forces of change, some short term and
local, others long term and global and everything in-between. You will need to both scan a wide
range of impacts and then select priorities to concentrate the analysis on. This will also require
consultations in the scoping and more detailed analytic stage. You will also need to remember to
try and separate or at least identify cases where impacts are caused or significantly influenced by
non-human induced pressures, such as natural disasters.
Further methodological detail on analyzing impacts of environmental change is provided in
Module 5.

Policy options and scenarios
Scenario analysis is an essential signature component of IEAs and outlooks. The scenario section
builds on SoE and policy analysis and tried to answer these questions: where are we heading; what
actions could be taken for a more sustainable future? This can help with long-term planning, and
can support applying the precautionary approach to specific issues. By exploring possible future
scenarios, decision-makers can get a clearer picture of what tomorrow might bring, and what the
impact of alternative decisions is likely to be.

42

GEO Resource Book

National IEA Process Design and Organization

Module 2

Scenario analysis usually combines quantitative and qualitative elements. The quantitative component requires modelling and may directly build on data and indicators. The qualitative component
involves creating and refining descriptive narratives. These two sides of scenario analysis require
different methods and skills and a process that helps combine them in coherent scenarios. The
process usually involves several iterations of interaction among stakeholders, thematic experts and
a core group of ‘integrators’, scenario experts who create the actual scenarios. In cases where capacity for quantitative modelling is limited, countries used only scenario narratives that may be still
useful to explore alternative future trajectories and their policy implications in a series of facilitated
conversations with participants.
Details of the scenario process are described in Module 6.

Conclusions and recommendations
Preparing recommendations is the final analytic stage of the IEA process, but whether it is required
depends on a particular country, In some cases the task of formulating policy options is seen as the
realm of the policy process, and decision makers may explicitly request that the IEA does not produce recommendations. However, there are also many examples in the past where recommendations were explicitly requested and were even included in the IEA mandate.
Formulating recommendations builds on all earlier IEA stages, and requires the participation of
senior or high level policymakers who may not have been directly involved in earlier stages of the
assessment. The technical team may be requested to prepare draft recommendations that then
become a starting point for a dialogue, leading to a final set. In order to be effective, recommendations would ideally be connected with strategic policy processes, such as budgeting or long-term
strategic planning.
For further details of the scenario concept and process please see Module 6.

3.5.6 Stage 6: Communication and outreach
While communication is indicated as a stage that comes once the content of the assessment has
been finalized it is actually something that needs to start as early as the setup stage. A unique and
powerful aspect of the global GEO process many sub-global iterations is that communication with
potential audiences runs parallel with developing content. While products of the assessment are
important in conveying key findings, interactions between experts and policymakers throughout
the process provide many opportunities for conveying key assumptions, concerns or questions. In
this sense, communication is not a ‘stage’ but an ongoing activity running parallel to the IEA.
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The number and type of interactions depends on the scale of the IEA and of course the available
budget, but at a minimum 2-3 meetings typically involving 25–30 participants can be used first to
help with scoping then to review draft findings. Besides larger focus groups small group meetings
with thematic experts can both help address more specific questions and build credibility for the
assessment.
The main product of an IEA is usually a comprehensive report with a SoE, policy analysis and scenario components, among others. Besides the main report in hard copy there are possibilities for
many other products that either explore some issues in more detail or that are geared towards some
specific audience. As a matter of routine, IEA products should be posted on a public website or
printed on a CD. Other associated products such as underlying data can be made available through
interactive databases. Outputs may also need to be translated into other languages. The process of
edition and publication usually takes significant time, involving design, style correction and printing, so it is important to plan for this early on in terms of time, resources and capacity.
Effective communication often requires the involvement of communication experts, taking advantage if possible of government public relations offices or if these are not available building a close
relationship with the electronic and print media.
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Communication issues from an impact strategy point of view are discussed in Module 3, while
aspects related to creating physical products are in Module 7. Following are some tips for preparing your messages so they will be more easily understood.

67

Making your messages understandable to your audiences
The team producing the IEA needs to remember that the audience will not be environmental
specialists or technical experts. Results of the assessment have to be easy to read, with limited use
of jargon. Experiences in national IEA reports show that maps and other visual aids are very useful
for communicating messages in an easy manner.

Make information relevant to your audiences
Communications is a two-way process. Before designing communication products and processes ,
it is important to first listen to your audiences, and understand what is relevant to them. Try to find
out their level of familiarity with environmental and sustainability issues, if there are any potential
misconceptions and knowledge gaps. Use this information to shape your messages so you provide
them with useful information.

Shape the delivery system for the audience
Do not target people who do not have a technical background with long technical reports. Offer
more detailed information to those who want it. Senior officials, such as cabinet ministers or business executives like a one or two-page synopsis. Only specialized audiences such as academics or
students may have more time and interest to read the full report.
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There are many communications options. The classic methods are largely oriented to print
(reports, synopsis report with highlights, bulletins, articles, newsletters), or to radio and TV (interviews, pre-recorded messages). In recent years, the Internet has become a major communications
tool through the posting of reports online and the use of techniques such as interactive reports and
electronic bulletins by e-mail. Consider alternative communications such as cartoons for populations that can’t read or write or puppets in a theatre play. In addition to distribution to the news
media, consider outreach to a wide range of interested organizations, such civil society organizations, universities, national and international agencies, schools and many others.

3.5.7 Stage 7: Monitoring, evaluation and learning
The IEA should not be seen as a one-time effort, but rather as the first step in a system that will
hopefully produce environment and be sustainable development relevant information at regular
intervals. The frequency of the IEA cycle is determined country by country, but the range typically
varies between 2-5 years. Continuity of reporting will allow for better analysis of the impacts of
actions taken, as well as the evolution of the links between pressures, the state of the environment,
and impacts on ecosystem services and human well-being.
Evaluating the impact of the IEA is an important part of the learning process in reporting and for
progress toward sustainable development. You can set up a process and simple database for technical teams to document evidence of the IEA’s impacts of their work or to track the uptake of
recommendations by policymakers and the public.
As covered in detail in Module 8, it is important to monitor progress at each stage throughout the
process. For effective monitoring, it is important to define, in the planning of each stage, the
expected results and key progress measures. The monitoring process allows improvements in IEA
methodology and the institutional framework based on lessons learned at every stage.
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DISCUSSION QUESTIONS
1. Do you think it is important to evaluate your national IEA processes? Why?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

71

................................................................................................................................................................................

2. Which measures will be good to keep track of your impact?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3. Which mechanisms will you implement in order to promote continuity of your reporting processes?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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Overview
This module will focus on methods to position and deliver a national IEA so that it can have real
impact on environmental policy and practice at a series of levels, ranging from local to national.
Why bother with developing an impact strategy?
In 1997, David Shenk coined the phrase “data smog,” referring to the 3,000+ information messages
that an average person in the United States received on a daily basis. Imagine now, ten years later,
the volume of information the average person must process, and what decision-makers must sort
through each day. Simply providing yet another report to your senior bureaucrats and political
leaders won’t be enough to ensure that they read your findings, let alone act upon them.
We want to take you through the steps that will help you determine how to engage the right people
to listen to you and respond to your work. This impact process takes time; and involves a real
emphasis on being clear and strategic in identifying the changes that you want to see as a result of
your assessment. The process focuses on building relationships with key people, finding out what
they know already and what they need to know. With that understanding, you can then seek out
and create the opportunities to get your messages across, to generate dialogue, and gain the attention
and support of those who may have in the past appeared non-responsive to your work.
As those who have participated in previous impact strategy workshops have said, “You need to
know the goals and understand the people” (IISD workshop, EMAN, 2006).
A portion of this training will be presentational in nature. However, most of your time will be spent
in pairs or small groups to discuss local political and social factors that could affect whether and
how your reports are used. Small groups also will be used to practise building the components for
an impact strategy for your reports.

Outputs of this training module
■ The primary output should be an outline of an impact strategy for your next state of the
environment (SoE) or GEO-based national integrated environmental assessment (IEA)
report.
■ At the end of this module, we anticipate that you will see yourself as someone capable
of having a real impact on decision-making.
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Course Materials
1. Introduction and learning objectives

3

This module will focus on methods to position and deliver a national IEA so that it can have real
impact on environmental policy and practice at a series of levels, ranging from local to national.
At the end of this module, you should have increased your ability to ensure than an IEA has an
impact.
1. You will be able to articulate reasons for doing an integrated environmental assessment
that can cover but also go beyond mandated requirements.
2. You will have a greater understanding of the political context of what you are doing,
such as how changes are made in policy and practice.
3. You will be able to develop effective strategies and communications tactics to achieve
impact. You can explore how far you can go with achieving impact through your assessment, given your political and bureaucratic context, and given that the assessment will
be only one of many tools needed to achieve change.
4. You will have a clearer recognition of who you want to reach, beyond your immediate
departments, and how that will affect the way you undertake your work and what you
will do with your outputs.
5. You will understand that achieving your desired impact requires more than the production of a report at the end of the assessment. Strategic positioning of your work and
planned communications are essential components of your work that should be undertaken in parallel with all stages of the assessment.

2. Understanding impact
In this section you will learn:
■ why it is important to have an impact strategy;
■ how to understand the external environment (context) for an assessment; and
■ how to recognize an issue cycle (using media, polling data, etc.)

2.1 What is an impact strategy?

7

An impact strategy consists of the steps you take to ensure that the work you do will lead to real
progress on key issues or concerns. It is proactive in nature, and adaptive in a public policy
environment where priorities of governments and citizens can shift and change.
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2.2 When do you prepare an impact strategy and who is
responsible for it?
An impact strategy should be prepared once you have initiated the process for an integrated
environmental assessment. It is initiated as part of the “institutional setup” stage of a GEO-style
IEA process. It is formalized in the “scoping and design” stage, implemented stages 4 through 6, and
regularly monitored, assessed and improved (see Module 2). The manager, or management team,
for the IEA process should be responsible for:
■ developing the impact strategy, or ensuring that an impact strategy is developed;
■ implementing the strategy; and
■ monitoring performance on the strategy to ensure that it is achieving the results you are
seeking, and modifying or adjusting it, if necessary.

8

2.3 Why do you need an impact strategy?
In many jurisdictions, SoE assessment or sustainable development reports are now mandated by
statute and regulation. In others, there may be a strong policy context that has led to a government
undertaking or participating in an assessment as a voluntary initiative. In some, the
assessment/reporting programme may be part of a larger performance monitoring and evaluation
programme for the government as a whole, across all departments. While such requirements may
initiate the process for an assessment, you should also take a broader view. Begin to think about the
potential uses for the assessment. What impact it might have on policy and planning, and what
steps should be taken to ensure that the right people are willing to pay attention to the findings of
the assessment.
By their nature, most SoE/integrated environmental assessments are not detailed scientific
assessments. They may, however, lead to more attention being paid to problem areas, and they
may recommend a more detailed scientific assessment of root causes and downstream effects. The
result of an assessment can shift the mood of the public, and lead to political pressure. It may educate
a wide range of audiences on key issues, and as a result it may trigger more detailed studies that are
more directly linked to specific issues and decisions.
It is often an underlying assumption of reporting that good information will lead to good decisions.
But while good information is necessary, it does not follow that decision-makers will act on it.
Decision-makers are often quite well informed, but their priorities and intentions may be different
from yours. The challenge is to take proactive steps to ensure that your assessment doesn’t sit on a
bookshelf once it is done, but that it provides good input to decision making. Your assessment will
lead to recommendations for actions that may require changes in policy and practice by the
government. Consider from the outset how the findings from your assessment might be used, and
how the priorities you identify can become the priorities of your government and your country.
An impact strategy begins with articulating the changes sought as a result of the assessment. This provides purpose beyond simply following through on the mandated requirement for the assessment. For
those conducting an IEA for the first time, it may not be possible to articulate a specific policy-related
change that might be necessary as there is no prior assessment which identified priority issues. For first
timers, seeking better linkages between the findings of the report and formal decision-making process
in government (e.g., departmental strategic plans, policy, priorities, budgets) may be the main objective. Those who are conducting an assessment for the second time or more might be able to think
more specifically about issues and necessary policy changes identified from the first process.

4

GEO Resource Book

Developing an impact strategy for your integrated environmental assessment

Module 3

Regardless of the number of times you’ve participated in an assessment, it is important to have a
good understanding of several factors.
■ Why has the assessment been mandated? What is the political and bureaucratic context
in which it is taking place? A legislative mandate as articulated in Module 2 is powerful:
having such a mandate makes it less likely other influences will prevent you from initiating
and completing your report (although limited budgets may be a constraint). Government
auditors and civil society should help ensure that the legislation is followed. However, once
the report is done there is often no obligation to address its findings, so it is equally
important to learn who supports the practice of assessments, and where there might
be opposition to the process. These people may be key bureaucrats in your own department, or in other important government or non-government agencies. They may be
elected or appointed representatives who sit on influential committees. Those who are
already supportive are prime candidates to become champions of the findings. They
should be briefed on the process from the beginning, informed and even engaged in the
process, and be key recipients of presentations and policy briefs on the findings. Those
who have concerns about the whole concept and practice of assessments may become
detractors—either critical of the report, or focusing attention away from the report and
on to other government matters. Consider how you might best build bridges with them
and there might be common ground.
■ If SoE reports or assessments have been prepared in the past in your country, what happened to them? What priorities for action were recommended? Were they acted upon?
Why (or why not)? Barriers to use of previous assessments may continue to be barriers;
but by identifying them ahead of time, ways to overcome them may be identified.
■ Who is involved in the assessment? In advance of starting the IEA process, there may be
participants that can add legitimacy to the assessment. In some cases, the participation
of external experts and agencies, including UNEP, can be helpful to ensure that the
process is respected.
■ What is taking place within the current national political or bureaucratic context that
might:
– prevent more senior bureaucrats and key decision-makers from responding to the
findings, or
– enable them to apply the findings in support of a particular agenda.
■ What is taking place within the country more generally that might provide a window of
opportunity to gain public attention for the findings? For example, if there is a debate
going on now about health impacts of air pollution, think about how the findings can
contribute to that debate. You might personally be interested in an issue such as water
pollution, but by looking for the connection to the issue on the top of today’s public and
political agenda, you could promote your assessment in the context of the issue “cycle”
which may be the air pollution agenda.

11
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There are many ways to get a sense of the external political and public environment in which the
assessment is taking place.
■ Review not only the relevant statutes and regulations that govern the assessment, but
also review the debates in parliament and parliamentary committee minutes. Find the
background white/green papers, or other relevant policy documents.
■ Investigate with current/former bureaucrats their recollection of the process involved in
securing the mandate to do the assessment.
■ Review current debates in parliament. What are the hot button issues among the members?
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■ Monitor political and social coverage in the national media and what they think is
worth reporting?
■ Chat with colleagues in other departments about what the key issues are that they are
addressing.
■ Attend meetings of non-government organizations (NGOs) and community-based
organizations within and outside of the environment sector. Find out what their priorities are. Hold focus groups to identify user needs and interests.
■ Look at polling data. If you have the resources, commission a public opinion poll, or
work with the government’s communications department to commission a poll to find
out what is important at the present time for the citizens of your country.
Be aware that if your assessment process serves only to produce a report simply to comply with a
legal or policy instruction, then the impact—the ability to have the findings used to effect
change—will be severely limited.

EXERCISE
Form groups of three–four with your neighbours and discuss the following questions. Be prepared
to share your answers in plenary.
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1. What was the context for previous assessments with which you are familiar? Are you
operating under a legal or policy mandate? Are your assessments part of a larger programme for government accountability?
................................................................................................................................................................................
................................................................................................................................................................................

14

................................................................................................................................................................................
................................................................................................................................................................................

2. Why were your assessments mandated, directed or commissioned? Were your assessments a high priority for your superiors? What other things concern them?

15

................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3. How did/will higher-level decision-makers use your findings?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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2.4 Understanding issue attention cycles
In preparing an impact strategy, it is important to be aware of levels of public, political and bureaucratic attention to current issues, and to the issues being explored in the assessment. Levels of
attention will influence the choice of actors to engage (and the likelihood of getting their support),
and how to engage them. Understanding what is on the public radar screen will also help identify
where your assessment might be useful in bringing new knowledge and recommendations for
action.
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It has been found that for environmental risks there is generally a pattern that resembles a “classic”
issue attention pattern initially identified by Downs (1972) and subsequently confirmed by many
scholars (e.g., Baumgartner and Jones 1993). Social attention to global environmental risks has
tended to lag years and even decades behind scientific and technical developments. At some point,
it rises relatively rapidly, remaining high for a short period of time, and then drops off again (Social
Learning Group 2001). In some cases, as with stratospheric ozone depletion in the United States,
two such cycles in issue attention occur.
The research of the Social Learning Group suggests three phases of issue development (Figure 1).
During the first phase, before the issue first achieves widespread public attention, the principal
functional change is the gradual build-up of scientific and analytic capacity through research,
monitoring and assessment activities. Over a long period characterized by relatively low public
attention, society’s capacity to address new issues gradually accumulates within a relatively fixed
group of institutions, largely determined by historical circumstances and the way the issue is perceived. It is unlikely that new institutions will become involved to a major extent with the issue
during this period of low attention.

18

The subsequent period of rapid rise in public attention marks a second phase in issue development. During periods of rapid rise in public and political attention to a new issue, there will be a
renegotiation of leadership within already engaged institutions, and a need for new institutions
will emerge. At this stage of issue evolution, it is important to recognize the need for coalitions of
actors to push the issue forward. These coalitions provide the basis for a shared understanding of
the problem and its possible solutions. Effective management of emerging issues will therefore
encourage this coalition building rather than encouraging generally increased participation by
individuals, or isolated groups of actors.
A third phase of interactions among management functions is associated with the period following the peak in public attention and continuing through the subsequent decline in attention.
During this period, the linkages between the knowledge-intensive and action-intensive management functions increase in frequency and run in both directions: knowledge influences action and
vice versa.
Figure 1: Phases of an issue attention cycle (adapted from Social Learning Group 2001).
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EXERCISE 1
In preparing for this assignment, you were asked to:
■ review the number of stories in your newspaper related to environment, health and
development in the week prior to your training; and
■ find sources of public opinion polling data in your country and review them for the
current year.

22

Based on your “homework:”
■ what issues are of most concern to citizens in your country right now?
■ how is your political leadership responding and;
■ how might you align findings from your assessment with these concerns?

A case study of the climate change issue attention cycle
The case of attention to climatic change is illustrated in Figure 2. This graph charts levels of public interest in climate change as indicated by coverage of the issue in the elite newspapers of several
countries. While the graph only shows the media coverage, additional research carried out by the
Social Learning Group suggests that the levels of attention accorded to climate change in the elite
media correlated strongly with levels of attention shown to it at the same period in time by other
actors such as parliaments, industry groups and the scientific community. The media data can thus
be taken as a rough reflection of overall changes in levels of attention to global environmental risks
among actors.
Of particular interest in this graph is the one- or two-year period of rapidly increasing attention,
then a year or two with the issue in high profile, and finally a slow decline of public attention back
to lower levels. Over sufficiently long periods, recurrent cycles of public attention are possible (possibly indicating that lower attention levels have more to do with the emergence of new priorities.
or media and public fatigue, rather than a resolution to the problem).
Much as in the cases of acid rain and stratospheric ozone depletion, climate change was an expert
issue long before it became a public one. There was relatively little attention to climate change in
the press of any arena prior to 1988, despite decades of sustained scientific work. In this case, “issue
linkage” appears to have been a critical factor in getting climate change onto the agenda of the public and policy-makers. The rise of stratospheric ozone depletion to the political agenda forced a certain amount of political attention in at least some national and international arenas to the issue of
global climate change.
Also important was the role of political leadership. In the late 1980s, high-ranking politicians in
many of the politically powerful arenas started to speak about the need to take action regarding a
global warming threat. Their attention was secured by proactive, strategic and personal efforts on
the part of scientists and concerned citizens working in NGOs. This put political momentum
behind scientific developments in several arenas, and the issue appears to have caught on in several
of the other arenas. By 1989-1990 there was a relatively high level of attention to the issue of global climate change in the media of almost all countries.
Climate change remained on the public agenda even when media attention to stratospheric ozone
depletion began to decline. In the period after the data collected for Figure 2, evidence suggests that
attention dropped sharply in most arenas towards the mid-1990s before rising again in the run-up
to the Kyoto Conference of 1997. This might signal that once an issue receives a high level of both
public interest and political support, it will remain on the bureaucratic agenda even though public interest may shift to other concerns.
For the impact strategy, it is important to be aware of where the issue that is to be assessed lies with
respect to the attention cycle. If the issue is in the first phase, in which most attention to the issue

8

GEO Resource Book

Developing an impact strategy for your integrated environmental assessment

Module 3

is in the scientific and technical realm, the impact strategy should consider that the audience most
likely to be interested in the IEA will be in this area. It will take more concerted effort to gain the
attention of the general public, private and political interests. During the second phase in which
there is a rapid rise of public and political attention to the issue, there is a “window of opportunity”
in which the impact strategy can consider the possibilities of reframing the issue and attracting
new actors to become involved in dealing with the issue. If the issue is in the third phase, where the
issue is on both the scientific and political agendas and there is considerable interaction between
these communities, the impact strategy will be able to address the broader communities of concerned actors, when scientific analysis, public interest and political agendas are closely linked. It is
at this stage that an impact strategy may have its most obvious and immediate results. Keep in
mind though, that an impact strategy developed at this stage will be ineffective. The strategy must
be developed early; it will just have its greatest impact at this stage.
There is a certain inevitability that issues will recede from the attention of the general public. An
impact strategy may help to:
■ mitigate the falling off of public attention by focusing on more direct engagement of
target decision-makers; and
■ shorten the issue attention cycle by moving a relevant issue back into the public eye
more frequently.
There will always be unexpected catastrophic events that can play a major role in tectonic shifts in
public policy. In these circumstances, public interest and policy response may peak simultaneously,
with pressure placed on knowledge seeking efforts for rapid response. One has only to consider, for
example, the effect of the 2004 tsunami in Asia on policies to implement early warning systems.
These events can have two outcomes for your own impact strategy.
■ You can seize the opportunity to relate your assessment findings with the catastrophic
event. For example, in 1997, one could have tied SoE report findings on land management to the massive land-clearing fires and resulting haze blankets across Asia that led
to $US1.4 billion in short-term health costs and fire damage (IISD 2002).
or
■ You work will be moved off the political and bureaucratic radar screen for the immediate future. You will need to complete your mandated requirements for the assessment,
but continue to foster the relationships built through the process, and be ready for the
time to advance the findings.
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Figure 2: Country comparison of newspaper attention to climate change
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3. Model for an impact strategy
In this section you will learn:
■ the difference between an impact strategy and traditional communications activities
■ the basic components of an impact strategy; and
■ how other organizations have developed strategies so that their assessments might
impact decision making.

3.1 Attributes of impact strategies and traditional
communications activities
An impact strategy incorporates communications activities combined with a good understanding
of government relations as practised by advocacy groups and professional lobbyists. With communications strategies, it is necessary to identify key recipients of the assessment, prepare key messages and products that will help them grasp the essentials of the research, and identify appropriate channels to deliver those messages and products, including the media, participation in events
(e.g., conferences, workshops), and electronic delivery via e-mail and web. In Module 7, you will
learn more about the full range of tools and tactics available for the production and release of the
reports and its supplementary products.
An impact strategy builds on communications activities in several key respects.
Impact strategy

Traditional communications activities

Purpose

Goal is to effect change, and to identify
your potential role as a change agent.

Goal is to ensure people understand
the findings and recommendations.

Audience

Small group of key actors and those
who have access to those actors.

Broader audiences.

Timing

Developed at the beginning of the
assessment process, monitored and
adjusted throughout the process.

Part of the impact strategy; usually
implemented towards the end of the
strategy when findings and
recommendations are known.

24

1. Purpose
An impact strategy is focused explicitly and deliberately on change, and on the potential of the lead institution’s role as a change agent. An impact strategy starts with an
articulation of what the impact of your assessment should be. What should be done
differently as a direct result of the assessment. Some of the power to effect change based
on the findings may indeed rest with you, depending on your role within your bureaucracy. Usually more senior bureaucrats or politicians must be engaged to bring about
policy reform, or leaders in the public and private sectors who may have roles to play in
changing practice. An impact strategy identifies these key actors, and plans for ways to
build their receptivity to the findings.
In the past, communications activities have tended to focus primarily on the effective
and efficient delivery of the findings and recommendations. The communications plan
also often has an important corporate function: the promotion of the department and
government that has been responsible for developing the report and demonstrating
accountability through compliance with the mandate for the assessment.
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2. Audience
The audience for the IEA and the target group for its impact strategy may be a small
group key actors who are in a position to have significant influence on environmental
outcomes if they adopt the assessment’s findings and recommendations. Directly reaching these influential actors, however, may be difficult. Instead, the impact strategy may
target those who are able to influence them or try to reach them through other channels
indirectly, for example through the mainstream media. Your ultimate objective should
be to reach those people whom you definitely want to act on the IEA’s results.
Communications activities will always include broader audiences: those who can benefit from the information contained in the report and become actors in their own way.
3. Timing
An impact strategy should be developed from the very beginning of the assessment
process, and monitored and adjusted throughout the process. The communications
activities are an important component of the impact strategy, and are usually implemented towards the end of an assessment, once the findings and recommendations
become clear.

EXERCISE 2
■ Share a story from your own experience about how assessments have been communicated in the past to decision-makers and to the public.
■ Discuss in particular the roles of different players: who was responsible for delivering
the final report, what were their tasks, who were their target audiences, who handled the
release to the general public and what vehicles or channels did they use to get the information out?
■ Were you satisfied with the responses to the assessment?

3.2 Steps in building an impact strategy

26

There are five main steps to creating an impact strategy, as illustrated in Figure 3.
1. Creating the change statement. What should the impact of the assessment be?
2. Relationship management. Identify the key actors that you are seeking to influence, and
build connections to them.
3. Knowledge management. Gather and analyse the knowledge for the assessment.
4. Opportunity management. Move the knowledge into the hands of those that need to be
influenced.
5. Monitoring and improvement. Determine whether the impact strategy is working, and
adjust it as necessary.
Note the iterative nature of the strategy. These steps are elaborated below.
Who is involved in the process itself: are they adding legitimacy, credibility and saliency to the
knowledge base?
Note that these three criteria were identified as key to the effectiveness of assessments. Legitimacy
refers to ensuring that the assessment is carried out in a fair and politically acceptable way, taking
the views and values of the respective audiences into account; saliency mean that the assessment
addresses the information needs of its users; and, credibility means the technical and scientific reliability of the information (Jäger and Farrell, ???
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Figure 3: Model for an impact strategy
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Step 1
Changes you want to
influence with the assessment
External political
environment
Other influences on decisions
and decision-makers

Step 5
Monitoring, evaluation,
improvement
Step 2
Who?
Identify relationships:
Decision-makers; influencers;
media; people who work
for NGOs, etc.

Step 3
What?
Knowledge to be gathered
through the assessment,
and how it is to be gathered

Step 4
How?
What are the opportunities?
Publishing; conferences and
workshops; news articles, etc.

What are your
key messages?

Timing
What is the current
"issue cycle"?

Who is involved in the
process? Are they adding to
the saliency, legitimacy and
credibility of the assessment
as a whole?

Source: IISD 2004

3.2.1 Step 1: Creating a “change” statement to anchor the impact strategy
An impact strategy is anchored by its “change statement.” This is an articulation of what the impact
of your assessment should be. What should be changed or done differently as a direct result of the
assessment? This first step will be the most challenging: to articulate clearly what the leaders and participants of the assessment would like to see happen as a result of your IEA. Although your government may mandate assessments, it is important to look beyond the simple requirement to
undertake the assessment, and consider how the assessment might lead to changes or improvements in sustainable development policy and planning.

27

For those conducting an IEA for the first time, it may be difficult at this point to state what the
issues are that need to be influenced. The change statement may be fairly broad, focused primarily on
getting people in positions of authority to actively use your report. For example:
Key departmental decision-makers will use the information gathered during the assessment
to develop policy priorities, departmental strategic plans and budgets.
Or:

GEO Resource Book

13

Module 3

A training manual on integrated environmental assessment and reporting

State, as well as national, level planners will review the findings of the assessment, and prepare
internal policy briefs on how they will address the recommendations of the assessment.
Remember that an important part of the IEA process is a scan of issue and policy priorities. In the
context of any given priority issue to be reported, major policy mechanisms that could or should
be influenced can also be identified.
The Poverty Reduction Strategy Paper planning and implementation process is adjusted to
increase attention to environmental degradation, protection and rehabilitation, based on
the findings of the assessment.
An impact strategy is a dynamic process. The change statement may start off fairly broad or general,
but as more data become available and analysis is carried out, the change statement can be revisited
and refined. During this training session, when you learn more in Modules 4 and 5 about data and
analysis, you may wish to reconsider how you have framed the change statements you will prepare
in the next section of this module. Based on the findings of previous assessments, or on the new
data being analysed, you may wish to focus on one key priority that you want your findings to inform
and address, e.g.:
The government institutes a national watershed management plan that takes into consideration the responsibilities and capacities of villagers to protect and rehabilitate their water
sources.
You can still reach out to broader audiences to inform and engage them in the report findings.
Impact in this context may be an aggregate of actions that individuals may take in response to the
report. But there may be little that they can do on a personal level. The impact strategy will help
you work towards leveraging real policy change on a key issue.

EXERCISE 3
■ How you would like to see your assessment used?
■ Describe a situation (a government policy or practice) that could be improved as a
result of your assessment.
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3.2.2 Step 2: Relationship management
Too often, people move immediately to the information gathering stages of the assessment, without due consideration of Step 2. Careful thought should be given to who will be in a position to
take the findings of the assessment and use them effectively. Information by itself doesn’t leverage
change, but relationships do, and this involves people communicating ideas, analysis and data to
other people. This step involves identifying the individuals and groups you most want to reach.
Consider how these decision-makers acquire information, who do they trust, what information
source do they trust and how do they make decisions? How can you get to those people? If you cannot reach them directly, who are the people they do listen to, and can you reach them instead?
This step is designed to identify those who are in positions to make the decision or effect the
changes including those who can influence the decision-makers directly. These include intermediaries, the people who lean in to whisper advice into the ears of the decision-makers), those in civil
society who can bring pressure to bear on decision-makers, those who can support, reinforce and
strengthen your recommendations, in particular the academic community and other research
institutes, and those in the media through whom we reach the public, who can also influence decision-makers. Central to determining who to reach is the concept of relationship management:
maintaining the connections and influence over time.
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3.2.3 Step 3: Knowledge management
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Once you have articulated who will help with achieving the decision you seek, you need to analyse
both what they need to know, and what you need to know that will help them take or influence the
decision. This is the knowledge management process of the assessment. The remainder of the
Resource Book will provide you with the tools you need to gather, analyse and process your information.
You will need to consider how to build trust in your final product, including the data, the analysis
and the recommendations. As outlined in Module 2, participation by your key decision-makers in
the actual process of the assessment ensures saliency and relevancy to your finding (GEA 2005). In
other words, it helps to ensure that the findings are relevant to their needs and will be more likely
to be used. This could include not only leading scientists who ensure the assessment reflects the latest scientific results, but also others such as indigenous people whose traditional ecological knowledge can broaden the assessment’s perspective or corporations that may have access to more indepth and privileged information. Generally, the constructive collaboration of a wider set of actors
may increase not only the credibility of the IEA but its legitimacy in the eyes of a broader set of
social stakeholders.
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3.2.4 Step 4: Opportunity management
Step 4 involves moving that knowledge into the hands of those you want to influence. There are
many tools available to do this: the products to be released, the conferences and workshops to hold,
and the amplifiers, including electronic mailing lists and websites, which get replicated throughout
much wider audiences than may have been targeted.
At the heart of the tactics and strategies that are developed is the creative management of opportunities: both taking advantage of key windows to move the assessment findings into the hands of
others, and creating opportunity directly.
An important part of this process is the development of “key messages,” a series of short, simple,
plain language statements that capture the essence of the work. There is a real skill in drafting statements that capture the essence of what you want to say, and expressing it in a way that is relevant
to those you wish to influence and inform. This can be done with end users and tested in focus
groups. The IPCC case study talks about one of the “key messages” from its work:
The world is likely to see “a rate of increase of global mean temperature during the next
century...that is greater than that seen over the past 10,000 years.”
This straightforward message was by most accounts, very influential in catalyzing the decision
making process, which eventually led to the signing of the UN Framework Convention on Climate
Change in 1992 (Agrawala 1997).
Also, keep in mind what you have learned about “issue cycles,” recognizing that timing is important as you seek to position your findings in light of other competing or comparable public and
political interests.
The development of scenarios based on the findings presents another type of opportunity to
engage key target decision-makers. In a scenario process, you will work with them to think through
the implications of the findings from your assessment. Scenarios help decision-makers deal with
uncertainties, and provide options for action. The value of scenarios in helping decision-makers to
buy into, and act on, your findings is discussed further in Module 6.
As opportunities often arise unexpectedly, responding to them requires creativity and a degree of
improvization. However, one can prepare for cases like that by having products, properly prepared
staff and protocols in place. The preparation and communication of products is discussed in more
detail in Module 7.
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3.2.5 Step 5: Monitoring, evaluation and improvement
We know that in most work involving information processes and products, causality is difficult to
demonstrate. But it is possible to look at incremental changes in attitudes, actions, and behaviours
that are a direct outcome of one’s work (Earle and others 2001). Monitoring, evaluation and learning mechanisms should be in place to identify and map these incremental changes that will lead
towards the decisions or changes sought, and to adjust the strategy if necessary.
Naturally, you are going to want to know whether your strategy is working. But, sometimes the signals that you are having real influence seem small and insignificant. These quiet signals will be the
incremental changes in attitudes, actions and behaviours that are a direct outcome of your work.
Is a key actor returning your phone calls? Are you being invited to committee meetings that were
closed to you in the past? Are key actors coming to your meetings? What is happening in the media?
Are you getting more stories about your work than you did before? Is there an increased demand
for assessment reports?
Monitoring and assessment mechanisms must be in place to identify and map these incremental
changes that will lead towards the decisions or changes you are seeking. This can be a time intensive process, so it is a good idea to identify some key indicators, and set up simple ways to monitor
your strategy against those indicators.
For example, a contacts database of key actors could be set up with a journaling function that will
allow a record of interactions with them (see example screen on Figure 4). This can be as simple as
just indicating the date and type of contact.
■ Dates you sent information about the process, invitations to presentations.
■ Dates they requested information dates they accepted invitations.
Figure 4: Sample screen from contacts database with journaling function.
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Keep a record of all media inquiries or request the appropriate government department whether
they do media tracking (reviewing stories in the press about government initiatives; or more
broadly, tracking issues of concern to the government). If they do, request notices of stories in the
press about the assessment, or about issues relevant to the assessment.
For example, a media log for the Millennium Ecosystem Assessment might have looked like this.
Date

Media outlet

30 March 2005

Type of contact, title, description of media piece

36

Press release distributed to all media outlets

April 2005

Economist

Request for interview from Economist reporter

21 April 2005

Economist

Article: “Rescuing environmentalism and the planet”:
reference to MA ecosystem services analysis

Important behaviour changes of your “target actors” (those you are seeking to influence) could be
reflected in a progression from passively receiving information from the assessment, all the way
through to acting on recommendations and demanding more work. The following would be a
good checklist:
■ Receiving information
– IEA process leaders sending information to target actors.
– IEA process leaders using media to communicate to target actors.
– IEA process leaders requesting, and securing, meetings with target actors.
■ Seeking and processing information
– Targets seeking information from others to “triangulate” or verify information they
are receiving through the IEA process.
– Media reporting messages from target actors that are consistent with IEA process
messages.
■ Acting
– Issuing of new policy briefs, white papers, frameworks, regulations, other responses.
■ Demanding
– More work from IEA process leaders (e.g., follow-up investigations, more in depth
assessments).
These and other indicators are discussed in more detail in Module 8 on monitoring and evaluation. There, you will see how monitoring the impact strategy will fit into the overall monitoring
process.

EXERCISE 4
■ What are some indications that the assessment findings and recommendations are
influencing your key actors?
■ What are some ways to keep track of your performance on the strategy?
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3.3 Case studies of assessments that had impact
In order to design and implement an impact strategy for an assessment process, it would be useful
to provide examples that had a well-defined impact strategy, and to analyse the results of the strategy
in terms of success and failure. Unfortunately, impact strategies in the area of global environmental
assessment are hard to find. In 2001, the Social Learning Group found that self-conscious process
evaluation was rare in the management of global environmental risks. It seems that evaluation and
impact are treated, if at all, in an ad hoc manner. We do not yet fully understand these barriers,
although concerns about time and resource constraints are often a factor, although good strategic
planning and monitoring can address some of these concerns. Regardless, for the purposes of this
Module, we chose to look at particular assessment processes that have had an impact, discuss the
reasons for their success and provide pointers for the development of an impact strategy.
Therefore, three case studies are explored below. The first is an example of a national level SoE
report, from South Africa. The second and third involve major scientific assessments: the
Intergovernmental Panel on Climate Change and the Millennium Ecosystem Assessment (MA).
These assessments are considerably more detailed and academically rigorous than what is usually
possible at the national level in an SoE or national IEA report. Nevertheless, both have deployed
strategies to ensure that their findings impact international policy setting and decision making.

3.3.1 South Africa National State of Environment Report, 2005
South Africa’s next SoE report is being prepared by the Department of Environmental Affairs and
Tourism. Right from the beginning of the SoE process, a deliberate effort was made to plan and
execute a strategy that would help sustain stakeholder interest throughout the assessment process.
While it was called a “communications strategy,” some of its components correspond to the steps
of an impact strategy.

Step 1: WHY. Impact statement: what did they want to see changed as a result of their
assessment?
The communications strategy begins by recognizing the context of the assessment. “Although
reporting on the state of the environment is not mandatory at this point in time, the Department
of Environmental Affairs and Tourism (DEAT) has decided to commission a comprehensive assessment
of, and report on the state of the environment in South Africa. This will be the first comprehensive
report since 1999.” (DEAT 2004)
Among other objectives, the National SoE Report (NSoER) was designed to:
■ provide objective, accurate and scientifically credible information about the condition
and prospects of the South African environment;
■ report on the effectiveness of policies and programmes designed to respond to environmental change, including progress toward achieving environmental standards and
targets; and
■ make recommendations for strengthening policies and programmes.
Embedded in these objectives is a focus on change: the desire for stronger environmental policies
and programmes, based on credible and relevant knowledge of the South African environment.
However, the strategy also notes that media continue to view NSoER as another government report
with few linkages to decision making or the lives of average South Africans. The implication is that
communications activities must therefore clearly demonstrate how the report will impact on decisions
and daily lives.
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Step 2: WHO are the key actors, and how will we build relationships with them?

41

This communications strategy lacks the specificity of an impact strategy with respect to the identification and building of relationships with key actors. The strategy identifies only two target audiences,
“media” and “stakeholders.” One of the first activities of the strategy involved identifying stakeholders. However, the strategy itself is largely silent even on general categories of stakeholders (for
example, government officials, elected representatives, NGOs, private sector interests) and the
most effective channels to reach out and engage their attention.

Step 3: WHAT knowledge is to be gathered?
The communications strategy was designed as a parallel activity to the NSoER process, and therefore does not include the details of how information would be gathered and analysed. However, the
strategy does identify the core “knowledge management” functions of the NSoER.

42

■ to review the resource management and environmental issues reported in 1999, and to
identify new issues;
■ to assess the conditions and prospects of the environment, and identify potential
problems; and
■ to continue the development of appropriate indicators.

Step 4: HOW to reach key actors
The “opportunity management” component of the strategy clearly recognizes:
■ the need for planning activities to inform and engage stakeholders throughout the
NSoER process;
■ the preparation of key messages; and
■ the impact of issue attention cycles on uptake of the NSoER message, more particularly
how issues in the current political environment and of concern to the public could
either reinforce communications around NSoER, or draw attention away from NSoER
communications.

43
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Planning and messaging
Key messages included:
■ you have the right to know the state of the environment in which you live; and
■ the National State of the Environment report tells us what the condition of our environment
is, why it is in this condition and what we are going to do about it.
What is interesting about this communications strategy is how it has been phased with the whole
NSoER process. For every stage of the process, there is a plan for a parallel communications activity.
More specific messaging was planned to coincide with different phases of the project.
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Project phase

Period

Messages

Key activities

Pre-national
Planning Session

Last week Sept
2004

South Africa is engaging key
role players in developing
the 2005 NSoER.

Draft communication strategy
Branding of NSoER Project
Event Management and Planning
Identification of stakeholders

End Sept to
Mid-November
2004

Media dialogue on the concept,
background and purpose of the
NSoER project. Proposed for
1st Week November

National
Planning Session

Mid-November
2004

A National Planning session
will identify the key issues
for the 2005 NSoER

Presentation of draft
communication strategy
Identification of key
communication issues

Post-national
Planning Session

Mid-November
2004

Key issues that have
emerged at the National
Planning Workshop include….
The 2005 NSoER process
is linked to the Provincial
and City State of
Environment Reports

Provincial and Local Awareness
and Education Campaign
Determination of the
Project Milestones

Impact Assessment Mid-November
of Communications 2004

The impact of the NSoER
process is being evaluated

Evaluation of the impact of
communication and NSoER
project

Launch of the
NSoER

South Africa’s 2005 NSoER
is now available!!!

Preparation of a communication
plan

End November
2005

Recognizing the “Issue Cycle”
The strategy also includes an analysis of the environment surrounding the communications activities
that might affect uptake of messages and findings in South Africa.
Positives/Strengths
■ recent times have witnessed growing balanced reporting and public debates in the
media about the government’s performance;
■ overall positive coverage of DEAT-related matters in the mainstream media;
■ the 2002 World Summit on Sustainable Development (WSSD) in Johannesburg has
raised greater awareness about the importance and linkages between responsible environmental management, social development and economic development;
■ in the light of WSSD, skills training and capacity building for environmental journalists
in the key issues of the sustainable development debate, as well as in ongoing professional
skills, are now emerging as priority areas among journalists; and
■ a growing number of journalists have expressed interest in engaging with governments
around building skills and capacity to analyse the debates, issues and challenges around
sustainable development.
Negatives/Challenges
■ given that the momentum was not sufficiently maintained in the post-release period of
the last NSoER in 1999, media interest on both the state of the environment and the
indicators has not been substantial;
■ the impact of the last NSoER is currently not sustained in the psyche of South Africans;
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■ media continue to view the NSoER as the release of another technical report. The media
do not analyse the progress, challenges and constraints the report presents about the
implementation of sustainable development targets since WSSD; and
■ alternative voices claim that not enough is being done to monitor and report on negative
impacts.
To date, newsletters and the DEAT website have been the primary vehicles for reaching key actors.
Not all elements of the communications strategy were implemented. However, the NSoER is still
to be released. At that point, it may be easier to judge whether the groundwork of the strategy has
led to greater impact on decision making and on public awareness and support.

Step 5: Monitoring, evaluation and improvement of the strategy

45

The drafters of the communications strategy recognized the importance of continuous review and
adjustment. They agreed to design and adapt the communications strategy based on the results of
the communications impact assessement report, in order to achieve the desired impacts.
The monitoring and evaluation component was not implemented, but the objectives listed provide
an excellent basis for monitoring the impact of the next NSoER process.

3.3.2 Case Study: Intergovernmental Panel on Climate Change (IPCC)
The IPCC was established in 1988 to assess available information on climate change. It was created
jointly by two United Nations agencies—the World Meteorological Organization (WMO) and the
United Nations Environment Programme (UNEP)—and now has the participation of national
governments worldwide. As Agrawala (1997) has pointed out, there is considerable literature citing
conclusions reached by the IPCC, but detailed analyses of the institution, its assessment process
and outputs are very limited.
There was no formal “impact strategy” as such, but if we deconstruct the IPCC design and process,
we can see how key elements of a strategy are reflected in the work of the IPCC.

Step 1: WHY. Impact statement: what did the IPCC want to see done as a result of its
work?
IPCC would be the first “official,” systematic assessment of climate change at the international level
in order to determine whether a global crisis was looming, and if so, to convince governments of
the need to seriously consider a global response.

Step 2: WHO are the key actors, and how to build relationships with them
The IPCC chose to target senior government decision-makers and negotiators as the recipients of
its findings. To gain their attention, careful selection was paid to who would make up the IPCC.
According to Agrawala, the high profile nature of the IPCC First Assessment convinced many governments of the need to seriously negotiate a climate convention.
As the Global Environmental Assessment Project (www.ksg.harvard.edu/gea) has shown, assessment processes are more likely to be effective in linking knowledge to action when the output of
the process is perceived by the science and policy communities to be credible, salient and produced
according to a legitimate process (so people perceive the process to be fair and representative of
their interests). In terms of the IPCC process, credibility was achieved through the selection process
for the authors, and through a peer review process. Relevance was achieved, in particular after the
establishment of the Intergovernmental Negotiating Committee (INC), through close interaction
between the IPCC and INC (Agrawala 1997) and after the signing of the UN Framework
Convention on Climate Change through close interaction with the Subsidiary Body on Science and
Technology Assessment (Miller 2005). Legitimacy was a particular concern during the earlier days
of the IPCC, especially with regard to developing country participation issues, and action was
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taken to support the participation of experts from developing countries, especially after the first
assessment round was completed.

Step 3: WHAT knowledge is to be gathered
Agrawala (1997) digs into the details of IPCC’s creation and the design choices made. Many of these
choices were made when public and political attention to climate change was increasing (Figure 2).
One major design choice made during this period included the scope of the proposed assessments.
Why did the IPCC choose to do a comprehensive assessments of the science, impacts and responses.
Agrawala suggests that since the IPCC was going to be the first “official,” systematic assessment
of climate change at the international level, it made sense to investigate all aspects of the issue.

Step 4: HOW to reach key actors
Another important design decision was made in the early stages of the IPCC. In its first session in
February 1989, the IPCC Bureau adopted a proposal by Working Group I to incorporate a 20-page
“policy document” in its assessment, which would summarize the scientific results and place them
into perspective. The Bureau then requested the other two Working Groups produce similar “policy
documents.” These became the well known policy-maker summaries of IPCC Assessments.
Key messages:
In section 3.2.4 above, we noted the key message emerging from the IPCC: that the world is likely
to see “a rate of increase of global mean temperature during the next century...that is greater than
that seen over the past 10,000 years.”
Conclusion
Thus, although the IPCC has no “official” impact strategy, it offers several important lessons for impact
strategies of assessment processes. It paid attention to the scope of the assessment, and chose a comprehensive rather than narrow approach, having weighed the advantages and disadvantages of the two.
It incorporated policy-makers’ summaries as part of the process and the line by line negotiation of
these summaries. Although this weakened the wording, it led to significant “buy in “from the policy
community. Further steps to ensure credibility, saliency and legitimacy of outputs and processes meant
the outputs of the IPCC process were effective in achieving political action.

3.3.3 Case study: Millennium Ecosystem Assessment (MA)
From the outset, the MA instituted an “engagement and outreach strategy.” Responsibility for this
strategy was formally assigned to the MA Secretariat. From the beginning of its work, MA leaders
understood the need to ensure that key actors would be engaged and informed, that broader
audiences would be reached, and that this process would have to be carried on as an integral part
of the whole scientific assessment.

Step 1: WHY. Impact statement: What did the MA want to see as the outcome of its
work?
The MA was carried out to assess the consequences of ecosystem change for human well-being,
and to establish the scientific basis for actions needed to enhance the conservation and sustainable
use of ecosystems and their contributions to human well-being.

Step 2: WHO are the key actors, and how to build relationships with them
Before starting the scientific work, MA proponents proceeded to:
■ confirm the need for the assessment by consulting the three main international conventions that directly deal with ecosystems (Convention on Biological Diversity,
Convention to Combat Desertification and Ramsar Convention on Wetlands);
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■ position the assessment within the formal decision making processes of these conventions,
and obtain formal expression from the UN on the need to conduct the assessment; and
■ identify a broad range of users.

Step 3: WHAT knowledge is to be gathered
In addition to consultations with key actors, the MA conducted an assessment of the information
needs of a broad range of users. This assessment became the basis for the outline of the MA reports
as designed by the scientific panel, and remained a reference point throughout the process.

Step 4: HOW to reach key actors and broader audiences
The strategy defined two distinct areas of action.
■ Engagement
– provide target users with adequate access to the process of the information generated;
and
– enable broader audiences to access the products of the assessment, and benefit from
networks and capacities growing out of the assessment process.
■ Communication
– raise understanding and awareness of the MA and how to use it; and
– convey key messages from the findings to targeted audiences and the public.
Engagement
Ultimately, the engagement strategy was an effort to ensure that adequate access to the process and
products existed, so the MA could be widely shared, and would continue to yield fruits beyond its
conclusion in 2005. This, in turn, would result in input from users into the process, enhancing its
legitimacy, and improving the capacity of users to interpret and act on the findings of the assessment.
Several channels were used to enable engagement (Figure 4):
■ MA Board meetings engaged users in the process;
■ the user needs assessment mentioned above;
■ the MA constantly produced ad hoc briefings, trying to seize as many opportunities as
possible to address large numbers of users and present them with information about the
assessment;
■ open calls were issued to the public, governments and institutions to nominate scientists
to participate in the assessment as authors or reviewers, and to submit proposals to
undertake sub-global assessments affiliated with the MA;
■ a website and newsletter were established, and a data sharing system developed;
■ the internal, formal procedures of some target users were utilized to feed the MA and
subject it to discussion.
■ multistakeholder meetings were organized in various countries to present the MA and
invite discussion on its relevance in each national context;
■ a procedure to invite academies of sciences and scientific organizations was established,
whereby these entities supported the MA in the identification of scientists and the
dissemination of information; and
■ the process of sub-global assessments was in itself another mechanism to connect the
MA to local, national and regional processes.
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Figure 4: Millennium Ecosystem Assessment Engagement Strategy

Channels of engagement
How?
Board
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Working Group
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WSSD
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Responses
Working Group

Dissemination, Web & Newsletter

Scientific
Community

Policy

Convention Procedures

Scenarios
Working Group
Sub-global Assessment
Working Group

User Forums
Affiliated Scientific Organizations

Indigenous
Peoples
National
Governments

NGOs
IGOs

Sub-global Assessments

What?
Information
Reports
Conceptual framework
Methods and tools
Process

Why?
Input and legitimacy
Access to resources and process
Capacity building
Integrated management

Communication (outreach)
The MA communication effort focused on raising awareness about the MA and supporting the
demand for:
■ the assessment reports and associated information;
■ integrated assessments at the sub-global scale; and
■ training to conduct such assessments.
Making the MA visible to the media. One concern of the communications team was to achieve a
certain level of press attention when the information was finally released. Three approaches were
used.
1

Organizing seminars for the media while the assessment was being conducted to explain
what it was, why it was being done and what to expect from it.
2. Establishing a loose working group with the media officers of partner organizations.
3. On the day of the official release, press briefings and seminars were organized in 13
cities around the world. This ensured that appropriate angles and languages were used
to draw national media attention.
Keeping the visibility of the MA before the users. The assessment was a four-year endeavour. Even
after being approached and consulted at the inception of the assessment, targeted users needed to
be kept updated and reminded of upcoming work. These activities were also meant to build
momentum and expectations, and consisted of multiple briefings and smaller meetings in international and national arenas.
Facilitating access to MA products. A constant concern of the MA was to ensure that as many
people as possible could access the information. Again, there were three approaches.
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1. Targeted publications. In addition to the full technical assessment reports, the MA produced six synthesis reports aimed at different users. The information contained in the
main assessment volumes was summarized and repackaged in short, carefully designed
volumes dealing specifically with biodiversity, desertification, wetlands, health and business
and industry, plus a general synthesis directed at a more general audience.
2. Translations. Translating the information into various languages proved to be one of the
main weaknesses of the MA process. While thoroughly aware of the need to do so,
resources were insufficient to undertake this task adequately.
3. Electronic communications. Establishing electronic communication mechanisms was
important, including a website, a system to share data and an intranet system for internal
communications.
Partnering. The engagement and outreach team of the MA saw its communication activities as an
instrument not just to reach out and convey an image of the MA but also as a mechanism to
enhance the ownership of the MA, and improve the ability of third parties to understand and make
better use of it. Hence, the MA sought to rely on as many partners as possible for outreach, and to
encourage as many third parties as possible to undertake outreach for the MA on their own. This
resulted in several instances where volunteers approached the MA to undertake activities, which
was highly beneficial in dealing with media enquiries. Partnering required the following two elements.
1. A minimum level of coordination in terms of setting key dates and sharing basic strategies.
2. Generating materials to support outreach by third parties. These materials were shared
through the intranet, but also through an “outreach kit” distributed on CD. This kit
contained a collection of elements developed by the MA, including:
–

guidance on how to explain the MA to the uninitiated;

–

guidance on how to develop a communications strategy (see Addendum 2);

–

graphic elements (posters, maps, logos, photographs, videos); and

–

PowerPoint slides.

Early products. The MA did not wait until the end to start releasing some outputs. In particular,
releasing the conceptual framework and early findings on sub-global assessments (SGA) allowed
for better outreach during the process.

Step 5: Monitoring, evaluation and improvement
The MA engagement and outreach team was continuously haunted by the question of how to
define success. How would they know they had been successful in supporting the goals of the
assessment? Following are some of the items that were discussed.
■ Government buy-in. For example, would resolutions from international bureaucracies
be an indicator of the effective use of the information, or a tactic to protect the process?
Government involvement, however, was very effective in attracting leading scientists.
■ An international arrangement to deal with the problem. Was the MA inserted in a
clear political context in which the information would catalyze such action?
■ A proliferation of sub-global assessments. Would the dissemination of the practice of
integrated assessments around the world be an indicator of real success?
■ Media attention. Besides being short-term, one has to be careful what the results of this
attention are. By and large, when the information was released, the media focused on
the negative side of the message, as in the front page article of Le Monde, below.
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In an effort to communicate more effectively, the MA strove to develop some powerful metaphors
to explain its concepts and findings. Perhaps the most important was that of “nature as capital” and
ecosystem services.” While clearly effective, these metaphors were taken up to draw some controversial conclusions, as the cover of The Economist shows.

In the end, the team concluded that success for the assessment needed to be measured by demand
for information and expertise from a broad range of places and interests. Further use of the information (for example to start or influence a political process) is a result of the work, and clearly
shows it is having some effect.

26

GEO Resource Book

Developing an impact strategy for your integrated environmental assessment

Module 3

GROUP DISCUSSION
What do you think are the strengths and weaknesses of the impact and communications efforts of
these examples?
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................
.......................................................................................................................................................................................................

EXERCISE 5: Building an impact strategy
In this segment of the training, you will break up into smaller groups to work together on developing an impact strategy. At the end of this section, you will have prepared a draft impact strategy
using the steps described in this module. Throughout the remainder of the workshop, the draft
strateg(ies) will be revisited, and you will be asked to consider whether and how to revise and
strengthen your strateg(ies).
If you are participating in this training with your IEA team, then this might become a draft strategy
that will be useful to you in your IEA process. If you are working in mixed groups or with people that
you would not work with for your real assessment, this will be an activity to practise the steps.
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Please select a chairperson and a rapporteur who can capture and present your results in plenary.

Step 1: Drafting the impact statement

48

First you need to prepare an impact statement. Remember that this can be refined later on.
Examples:
Key departmental decision-makers will use the information gathered during the assessment
to develop policy priorities, departmental strategic plans and budgets.
Or:
State, as well as national, level planners will review the findings of the assessment, and prepare
internal policy briefs on how they will address the recommendations of the assessment.
Breakout group exercise
■ Discuss within the group what you specifically want to see changed as a result of your
assessment.
■ Prepare a statement of the impact that you want your assessment to have.
■ Write the statement on your flip chart under the heading Step 1.
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Step 2: Identification of WHO you are trying to have an impact on
Next, you need to identify the key actors who are in positions to make the changes that you would
like to see.
Breakout group exercise:
■ On your flip chart, under the heading Step 2, list ten people you most want to reach with
your assessment findings. List them by name and position. If you don’t know their
names, then list their position titles. Do not list categories of people (e.g., members of
parliament, private sector). You must be as specific as possible.
■ Discuss within the group:
– Why do you want to reach them?
– How feasible is it that you can reach them?
– Are there other people who can reach them better than you can? Who might they
be? Write these on the chart, too.
■ Once you have listed ten key actors, and the names of others connected to them, you can
move to listing some broader categories of people (e.g., reporters at a leading newspaper,
names of influential NGOs, university departments). This is the broader community of
interest who you may wish to champion and work with your findings. Again, be specific.
Do not simply list “business, government and civil society.” Write the information on
the flip chart.
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Step 3: Discussion of WHAT knowledge you need to collect, and how that knowledge is
collected
The balance of this training programme will provide you with more details on what information
to gather and how to collect it. In building the influencing strategy, it is important to recognize that
what you want to learn may not be what a decision-maker needs to know. Building trust with them
will help to ensure that you are getting a clear picture of what they need, and will help you define
issues and priorities that they want to address.
Plenary discussion
■ What are the different ways you can build trust with people in this context?
■ How will you find out more clearly what your ten key actors need to know, what their
interests are and how the information will be of use to them?
■ How is your selection of issues influenced by their stage in the issue cycle?
Breakout group exercise
■ Prepare two–three statements of the information you intend to collect for your assessment. Write these on your flip chart under the heading Step 3.
■ Prepare a short description of how you will interact with your key actors during the
assessment period.
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Step 4: Planning HOW to bring the report to the attention of key actors
Now you need to think about the tools and tactics you can deploy to bring the report to the attention of the 10 target people you have identified, and to others who may be able to influence the 10.
Remember that in Module 7, you will learn more about the technical production and release of the
mandated outputs required from the assessment. Here you can brainstorm around a much broader
range of opportunities to deliver your findings. These include:
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■
■
■
■

workshops;
formal presentations to departmental and parliamentary committees;
lunches with representatives of NGOs to do special briefings;
exclusive events with private sector interests to discuss how the assessment is relevant to
them;
■ website publications;
■ electronic conferences to discuss findings; and
■ news media interviews.
Plenary discussion
■ What else should go on this list of opportunities to tell people what you are working on
and what you are learning?
Communications channels and techniques are important. But you also need some key messages.
Breakout group exercise
■ In the group, discuss two–three key messages drawn from previous assessments you
have worked on. What were some of the strengths and weaknesses of these? If you have
not worked on an assessment before, think about what the key messages might be from
one of the case studies discussed in Section 2. What might be the key message for your
new assessment? Under the heading Step 4, record one of the key messages.
■ Discuss three approaches that you might take to promote your messages and findings
to your key actors, to broader audiences and to the general public, all of whom can
influence your key actors on your behalf. List these approaches under Step 4 on your flip
chart.

Pulling the strategy together
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Now you get to compare your strategy with those of the other breakout groups.
Breakout group presentation of Steps 1-4.
■ Share your Steps 1-4 with the rest of the training group.
■ Post the flip charts for each step together so that groups can see the variations in impact
statements, key relationships and so forth.
■ This is your very rough master outline, and it will give you a sense of what your impact
strategy for your assessment might become. Now, you need to review and refine it.
Plenary discussion
■ On the impact statement.
– Are there any further considerations?
– Is there a general acceptance of the impact statement by the group?
– Record exceptions or variations in opinion, as these may re-emerge later in the
training programme.
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■ On WHO the strategy is targeting.
– Are there any other individuals or groups that should be added to the list?
– Media. Have you included the names of key journalists who are influential in your
country?
– NGOs. Have you included the names of key people in NGOs who might help to
promote the assessment’s recommendations?
– Now that you have zoomed in on your key actors, what are some of the broader
groups you should reach out to? What about women’s groups? Can they become
supporters of your work? What about village councils and district authorities? What
about Chambers of Commerce? What about youth organizations?
■ On WHAT:
– Discuss challenges you may face in engaging your key actors in order to more clearly
understand what those actors need to know.
■ On HOW:
– Keep in mind that messages depend on the results of your assessment.
– Do any of these messages relate to issues that are relevant to women? How can you
craft a message that will reach women effectively?
– Are there any other possible channels for communication? Have you thought about
ways to reach important minority voices, such as young people and people living
below the poverty line? How will you reach some of the broader groups like local
authorities, village councils and district administrations?
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Step 5: Monitoring, evaluation and improvement of your impact strategy
Monitoring and evaluating mechanisms will be discussed in more detail in Module 8. But for now,
let’s think about some general signals that will tell you whether your strategy is having impact.
Plenary discussion
■ What are some indications that you are influencing your key actors?
■ What are some ways that you can keep track of your performance on the strategy?

Reality check and final plenary discussion
Preparing, implementing and monitoring an impact strategy takes time. What resources do you
think might be required to implement this strategy? If your resources are limited, what would be
the most critical elements that you would implement? Are there any partnerships you could form
to help you? For example, how might you work with your government communications department?
What does your group as a whole think of the draft strategy? What are its possibilities? What are
its limitations?
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Overview
A steady increase in reporting on environmental trends and performance during the past decade
reflects a broad societal need for strengthening the evidence base for policymaking. We also see a
growth in systems for collecting and analysing data about the environment and human well-being
at local, national, sub-regional, regional and global levels. Interest in fine tuning monitoring and
data collection systems to reflect the real needs of society and decision-makers is now part of the
mainstream.
At some point during the process of developing your integrated environmental assessment (IEA),
you will need to collect, process and analyze data. As you begin, you will need to know essentials
about data collection including selecting the most appropriate and reliable types and sources of
data and how to collect, store and analyze your data. This module addresses these issues, with particular focus on statistics and spatial data collection, analysis and the use of tools such as the GEO
Data Portal and regional data portals to support IEA.
With data in hand, the next step will be to convert the data into a meaningful form that can be used
during decision making processes. Indicators and indices help us package data into a form that
speaks to a relevant policy issue. You will learn the basic building blocks of indicators and indices,
including frameworks, selection criteria, and elements of a participatory indicator selection
process. The module outlines these elements, and includes examples of indicators, including the
GEO core indicator set.
Once you have developed indicators, you will need to derive meaning from them. What trends, correlations, or spatial relationships are revealed through the data? To answer these questions, you will
need familiarity with various non-spatial and spatial analysis techniques.
A common theme running through this module is the importance of participatory processes.
Understanding which stakeholders and experts need to be involved in the process, and when and
how is essential because what we choose to measure reflects our values. A participatory process also
provides an opportunity for change, as society seeks to improve what gets measured.
A second theme is the importance of reliable data and well-chosen indicators. This is critical to the
process, because poor information can lead to poor decisions. At the same time, information needs
to speak to the intended audience in a relevant way; otherwise, the most well-developed indicators
could have limited impact.
Through a series of presentations, examples and exercises, this module will provide you with a
number of tools and techniques necessary to complete the data collection and indicator development aspects for an IEA.
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Course Materials
1. Introduction and learning objectives
Relevant and accessible information based on sound knowledge and facts is a cornerstone of integrated environmental assessment. Without a strong evidence base government, civil society and the
public at large are not in a position to make informed decisions that take essential environmental
and human well-being issues into account.
By the time you begin to develop data and indicators, you will likely have gone through the
processes of planning the IEA, identifying lines of responsibility, clarifying key issues and identifying target audiences. Data development is an integral part of the implementation of integrated
environmental assessment.
This training module is a practical guide to information tools, with emphasis on monitoring, data
and indicators. Key concepts, techniques, benefits and constraints are explored in areas of monitoring, data collections, indicator and indices and analysis, through readings, exercises and examples.
At the end of this course you will:
■ understand the roles and uses of data, indicators and indices in integrated environmental assessment;
■ know how to develop strategies for collecting and validating data;
■ understand how indicators and indices are developed and used;
■ be able to analyze indicators and indices based on outcomes; and
■ be able to communicate and present statistical and map-based data visually.

4

2. Developing data for integrated environmental
assessment
Knowledge gained from data is fundamental to our understanding of environmental issues, as well
as for communicating information to policy-makers and other groups in society. In the context of
management, what gets measured gets addressed. The flow of data in the IEA process as a means
to influence decision making is shown in Figure 1. Given that data have an important role in decision making, it is critical that the data and indicators you use and develop are reliable and scientifically sound, relevant to your audiences and easily understood.
Understanding environmental issues, their causes and impacts on humans and ecosystems, and the
effectiveness of current policy solutions is inherent to scientifically sound reporting of information. Monitoring and observation will provide you with the information you need to begin the
substantive part of the assessment process.
While “data” consists of detailed neutral facts, indicators and indices are selected and/or aggregated
variables put in a policy context, connected to an issue identified in the IEA process and ideally also
a policy target. A limited number of variables are selected from a wealth of observed or measured
data sets, based on relevance of the variables to major issues and general trends. Indicators become
signposts to inform policy actors and the public in a way that make thick volumes of detailed statistics
and other data on the state and trends of the environment more accessible for decision making purposes.
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Figure 1: Framework of environmental data flows (UNEP Regional Resource Centre for Asia and the
Pacific, 2000)
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In order to use data and indicators for measuring performance, we need to identify reference
points related to desired results. These reference points can be very generic and qualitative or,
preferably, quantitative and time bound. The more specific the reference points, the easier it is to
assess performance. For instance, we can monitor progress towards a target set for nitrate concentration in drinking water. Ideally, these targets or reference points are established through a science-policy dialogue, and become an organic part of policies adopted by government. The identification of
climate change targets in the Kyoto Protocol underline both the necessity but also complexity and
pitfalls of selecting targets and using them to implement programs and monitor progress.
You can combine multiple indicators to form an index. Indices provide simple and high-level
information about the environmental or social system or some parts of it. Indices may also be tied
to a policy or society target. As shown in Figure 2, a gradient moves from data to indices resulting
in increasingly aggregated data. At higher levels of aggregation, it is easier to see broader patterns,
while indicators can pinpoint specific trends and performance. As an analogy, it is easier for us to
see patterns when looking at the whole forest than when looking at a single tree. In real life indicators and indices are often used side by side and can form an integrated information system.

4
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Figure 2: Relationship between data, indicators and indices
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Box 1: Definitions: Environmental monitoring, data,
indicators, indices and information systems
•

Monitoring: Activity involving repeated observation, according to a predetermined schedule, of one or more elements of the environment to detect their characteristics (status and trends) (UNEP 2002).

•

Data: Consists of facts, numerical observations and statistics that describe some
aspect of the environment and society, such as water quality and demographics
(Abdel-Kader 1997). A basic component of indicator data needs to be processed
so that it can be used to interpret changes in the state of the environment, the
economy or the social aspects of society (Segnestam 2002).

•

Indicator: Observed value representative of a phenomenon to study. Indicators
point to, provide information about, and describe the state of the environment
with significance extending beyond that directly associated with the observation
itself. In general, indicators quantify information by aggregating and synthesizing
different and multiple data, thus simplifying information that can help reveal complex phenomena (EEA 2006).
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•

Indices: Combination of two or more indicators or several data. Indices are commonly used in national and regional assessments to show higher levels of aggregation (Segnestam 2002).

•

Information systems: Any coordinated assemblage of persons, devices and
institutions used for communicating or exchanging knowledge or data, such as
by simple verbal communication, or by completely computerized methods of
storing, searching and retrieving information (GMET-MHD 2006?).

2.1 Importance of process
While data, indicators and indices have value in and of themselves, this value can be significantly
strengthened by the process you use to develop them. A participatory approach can be used when
developing an IEA in general, and its data and indicator components in particular. Involving
experts and stakeholders in identifying issues, and developing and interpreting data or indicators
not only strengthens their relevance, legitimacy and comprehensibility, but also the likelihood of
their actual use in decision making.
The process of identifying issues for an IEA is discussed in Module 2. Briefly, a larger number of
issues may come up during a stakeholder process. You might find it useful to use a set of criteria to
narrow down the issues, using criteria such as the following:
■
■
■
■
■
■
■

Urgency and immediate impact
Irreversibility
Effects on human health
Effects on economic productivity
Number of people affected
Loss of aesthetic values
Impacts on cultural and historical heritages

Similar to the process of identifying and selecting key issues, obtaining and analysing data, developing indicators and indices involves making decisions about what to measure and include. Due to
constraints in resources, not everything that we want to measure or analyze can be included in the
assessment process. It is also inefficient to have so much information that the resulting analysis is
too complex for anyone to use effectively. A participatory approach may help you narrow down the
list of indicators by ensuring that the the ones selected are relevant, reliable and understandable. A
participatory approach also engages people in the process, which can lead to shared responsibility
for the state of our environment and society, leading to greater possibility for change. As outlined
in Module 2, when developing a participatory approach, it is useful for us to consider who needs
to be involved, and when and how to include them. Experts, stakeholders and policy-makers are
general categories of critical actors in the process.

6
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Box 2: Attributes of stakeholders and experts
Stakeholders are individuals or groups that include governmental, non-governmental
institutions, communities, universities and research institutions, development agencies
and banks, donors and the business community. Stakeholders are presumed to have an
interest in or have the potential to be impacted by a project, and therefore have a stake
that may be direct or indirect at the household, community, local, regional, national or
international levels (adapted from FAO 1998).
Stakeholders bring an understanding of what is relevant to society, and offer the “bigger
picture” view of what is important. By including stakeholders in the information development process, it is easier to gain both buy in for the project as well as greater stewardship over the natural and social environment. Stakeholders may also benefit the process
by bringing local knowledge and data (Meadows 1998).
Experts are scientists, researchers and specialists who have technical or scientific expertise in aspects of the project. Experts bring an in depth understanding of issues, what can
be measured, where to find and how to analyze the data. They bring credibility to the
assessment process by ensuring the data are robust, and meet technical criteria for a
sound assessment (Meadows 1998).

Besides thinking about participation, within the context of collecting data and developing indicators and indices, you may find it useful to identify the following:

12

1. What are the most appropriate levels of participation for each group or individual?
Participatory involvement can range from one-way communication to two-way consultation and collaboration. The stronger the stake a group or individual has in a project,
the more important it becomes to ensure there is two-way communication. Two-way
communication can range from asking for, and listening to, feedback on selected issues
and indicators, to more direct involvement in the monitoring, data/indicator/index
selection or development process.
2. What are the most relevant stages of the process for including stakeholders? The data
and indicator development process can be driven by both experts and non-experts,
depending on the stage in the process. For example, non-experts are helpful when
deciding what issues to address and why, while experts are helpful when deciding how
to collect the data and process them. These roles may be combined.
3. What are the most efficient and effective mechanisms to include various people in
the process, given available resources?
–

–

–

To inform the broader public about indicators, for example, you may set up a website early on, launch or partner with a radio programme or develop a newspaper
insert or column.
To ask for feedback from a large group of stakeholders on their views about the
indicators that have been selected, you could set up a phone number people can call
or a website with an online discussion forum. In either case, you need to make sure
there is sufficient capacity to respond to requests and properly process feedback.
To consult or collaborate on selecting indicators with people who have a more
direct stake in the project, you could organize focus group workshops or person-toperson interviews. If you established a core stakeholder group earlier in the IEA, you
may want to go back to and use the same group to help with indicators.
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4. How will input from those consulted be used and reported? Once input has been collected, you will need a process for letting stakeholders know how you have incorporated
their input. You could do this e.g., through the IEA website if there is one, a thank-you
letter that includes results in an attachment, or one-on-one telephone calls if you have
the capacity and a smaller number of participants. You could also present results of your
report via focus group workshops.

DISCUSSION QUESTIONS
1. In pairs, reflect on a participatory assessment process that you led or were involved in
that had successful elements. Use the following questions to help focus your discussion.

13

14

–
–
–
–
–

Why was using a participatory approach in the project important?
When in the project was a participatory approach used?
What were the main techniques?
What parts of the process worked well?
What were some of the challenges? How were these challenges overcome?

2. In plenary, ask people what they noticed or learned from their conversations. Then, ask
them to describe features of the project that worked well.
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

8

GEO Resource Book

Monitoring, Data and Indicators

Module 4

3. Information systems
You have seen that data, indicators and indices form an interlinked information system. While
these elements are all related, developing them involves specific tasks. This section will provide an
overview of some of the key conceptual issues and methods in developing data for use in indicators and indices.
The section reviews the types of data, including quantitative and qualitative data, and also looks at
the specific issues related to spatial and non-spatial data. The section also considers what is
involved in monitoring, construction and use of databases to store and analyze data. One of the
prominent examples reviewed at the end of the section is the GEO Data Portal, a global database
maintained by UNEP that is used in the production of global and sub-global GEO assessments.

3.1 Data
Data provide you with useful information that can be processed into a more readily accessible form
for use by policy-makers and the public. Data can be linked to important societal issues when
placed in the context of a relevant issue. For example:
■ data on the number of patients with respiratory disease can provide information on the
impact of air pollution;
■ the number of cars in urban centres can help provide estimates on the magnitude of air
quality problems;
■ data on the quantity or quality of natural habitat can help assess, among others, the
availability of species for traditional resource users such as trappers or hunters; and
■ the composition of solid waste can clearly indicate some emerging issues, such as the
problems associated with electronic waste in China and India.

3.1.1 Types of data
Environmental monitoring typically involves “hard” science, although there are also an increasing
number of examples of non-expert (community, youth) involvement. Quantitative indicators and
data, usually based on statistics or remote sensing and presented numerically in tables, graphs and
maps, serve as the main foundation of environmental assessment and subsequent decision making
by policy-makers, civil society and the public at large. Quantitative data is often complemented by
qualitative data to capture attributes that cannot be easily measured.

3.1.2 Qualitative data
Besides the growing number of initiatives focused on quantitative measurement, there is also
increasing interest in keeping track of qualitative ecological and socio-economic attributes that
help provide a more holistic picture. Not everything can, or needs to be, quantitatively measured,
so quantitative data alone could miss critical elements. Looking only at quantitative data and nothing else could lead to someone believing that the problem is understood in great detail, which may
not always be true. There is a growing sense that environmental assessments could be strengthened
by drawing on a wider range of information types and sources, and might be at their best when
numerical, technical “hard” data are combined with socially-derived information that more relate
to the practical “real-world” dimension of the environment.

18

Although socially-derived, experience-based information can be turned into quantitative, empirical data and scientifically scrutinized, it is usually gathered using qualitative methods and sources.
This can be done, for example, through methods such as:
■ field observation;
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■ interviews with people who live in and have direct experience with local environments; and
■ narrative, descriptive, oral histories and interpretive sources on issues such as how
much water each household uses a day, how many bicycles or cars there are per household and who gets to use them, how people cope with changing environmental conditions, as well as opinions on environmental policy priorities, disaggregated by race, gender, age or ethnicity.

19

Qualitative information can complement numerical data and physical indicators by:
■ broadening the scope of environmental inquiry to include people’s experiences, perspectives and perceptions;
■ making use of critical environmental information long before it shows up on the scientific or public radar;
■ integration of certain indigenous or other groups into formal environmental discussions and decision making; and
■ acknowledgement of the fact that human responses to environmental conditions are
often based on perception rather than externally-validated facts.
Working with qualitative information poses many challenges in terms of validation, verification,
reliability and comparability. For example, individual narratives or small-scale observational field
notes can produce highly idiosyncratic and unreliable information. Local and subjective knowledge may not be comprehensive, reliable or correct. People’s perceptions and memories can be distorted, and interviewers’ interpretations of what is said can be skewed.
It is very challenging to integrate qualitative and quantitative information into a holistic view of
the state of the environment. Scale problems often mean that scientific assessments and experiential “bottom-up” information are not really examining the same environmental area or problem.
Furthermore, it can be difficult to reach across the multiple variations in the form and presentation of information: scientific information often can be presented in a series of data tables, while
qualitative information may require long narratives and nuanced interpretation.
Addressing these issues and figuring out how to integrate “hard” quantitative data and “soft” qualitative information in a science-based assessment is increasingly challenging when it is recognized
that both approaches can complement each other and together enrich assessment results. A growing number of case studies point to the successful combination of technical-scientific and social
science approaches to environmental assessment. Several governmental and inter-governmental
agencies are developing capacity for integrating these approaches. In the end, the goal may not be
to “integrate” these apparently different forms of environmental information, but rather to make
use of their complementarity. Side by side, these different kinds of environmental data and information can offer a broader field of vision than either does alone.

DISCUSSION QUESTION
The following discussion question is intended to identify potential sources of qualitative data, as
well as explore other aspects of collecting this type of data.
Scenario: Part of your assessment includes a segment on water quality. In addition to using available water quality measurements from monitoring stations, you have decided to incorporate qualitative data into your research because you would like to have a better understanding of local perceptions and experiences related to water quality for the region in which you are working. What
might you ask community members in order to understand their perceptions about water quality?
Consider different segments of the community, such as local, indigenous community members,
non-profit groups, local policy-makers, children, youth and the elderly.
Materials needed: Worksheet listing including blank spaces for adding others.

10
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Alternative questions:
■
■
■
■

What has been your experience with collecting and using qualitative data?
What practices or approaches have worked well?
How did you use this data in your assessment?
What are some of the challenges in collecting, using and presenting qualitative data?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

3.1.3 Quantitative data
Quantitative data provide “raw material” for indicator and index development1. They are the primary, raw output of monitoring and observation systems, surveys and other forms of data collection, and normally require analysis to be meaningful to the wider audience.
Characteristics of quantitative data may include:
■
■
■
■
■
■
■
■

generally have geographic locations (coordinates);
are often large in volume (databases, reports, etc.);
come from a variety of often heterogeneous sources;
have variability of resolution (details) and scales that sometimes hamper their compilation and integration;
have a high degree of complexity;
are needed at varying temporal frequency (e.g., hourly, daily, monthly, yearly), depending on the phenomena or subject under consideration;
are available in varying forms and formats; and
more and more available in digital or electronic versions.

20
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Generically, data are categorized as bibliographical materials (including descriptive texts and
reports), statistical tables, maps and remotely sensed data (World Bank, 1992) but they can come
in many forms such as:
■ maps;
■ remotely sensed data such as satellite imagery, aerial photographs, or other forms of
visual data;
■ computer data files;
■ hard copies of reports and documents;
■ bibliographies;
■ videos and films;
■ graphs and charts;
■ tables;
■ computer animated images; and
■ drawings.
1 In general, for data is understood a representation of facts, concepts, or instructions in a formalized manner suitable for communication, interpretation and processing by human or automated means (Rosenberg, 1987).
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All assessment processes ultimately depend on data, but very few have the mandate, resources and
capacity to collect primary data, so they rely on monitoring and data collection efforts by others.
Therefore, compiling data for assessment usually requires that you obtain data from other sources,
usually many different ones, both in terms of statistical (non-spatial) and spatial data.

23

Non-Spatial Data
Non-spatial data are collected for one particular point and result in a single number. Often, multiple data points for the same parameter are averaged so that a single value is obtained to represent
a collection of spatial units. Because non-spatial data are tied to a single point, there is no further
resolution for those data—the information cannot be further broken down. This is unlike spatial
data, which have resolution that allows you to move from detailed to broad information using the
same data. While non-spatial data do not have spatial resolution, they can have temporal resolution if they are collected continuously over a period of time from a specific geographical point.
You can obtain non-spatial data from statistical sources or isolated research. Statistical sources use
the same methodology for multiple data, so that they can be statistically compared and averaged.
Isolated research, while valuable, often does not provide the breadth you will need for analysis at
broader levels.

24
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Spatial Data
Spatial data, also referred to as geospatial data or geographic information, can most simply be
defined as information that describes the distribution of phenomena and artifacts upon the surface of the earth. It is information that identifies the location and shape of, and relationships
among, geographic features and boundaries, usually stored as coordinates and topology (i.e., the
way in which geographical elements are related and linked to each other).
Spatial data are often displayed as layers of data one on top of the other, similar to a giant sandwich, where each layer is a related set of spatial data. Anything that has a geographic location on
the Earth can be displayed as spatial data, including country statistics.
Spatial data have become a major resource in environmental analysis and reporting, and present a
very immediate and visual message regarding environmental issues and management.
Examples of “layers” you might use are:
■
■
■
■
■
■
■
■
■
■
■
■
■
■
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Layers of spatial data

aerial photography
satellite imagery
country boundaries
local administrative boundaries
streets
cities
utilities
protected natural areas
habitat regions
lakes and rivers
elevation contours
climate data
soil layer data
wildlife populations
(National Geographic Society, 2006)
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You can also link additional non-spatial data, in the form of databases of information, to these spatial data layers by their common coordinates, and analyze and present them alongside spatial data
layers. Climate data from different provinces or states in a country for example, could be linked to
a provincial or state boundary layer, analyzed and displayed in a spatial form, and produced as
maps.

EXAMPLE:
Consider the following map (Figure 3), which provides spatial information about the degree of
desertification in the Caspian Region in Central Asia in 1998. A simple form of analysis using nonspatial data would be to overlay statistical information about the number of cattle, sheep and
camels located within the boundaries of the map. You could then determine if there is a correlation between animal density and desertification.
As shown in this made up example, Community 1 has a lower cattle density, and thus less potential grazing pressure, than Community 2, and it is also located in an area that has less desertification. If a similar pattern emerges when many data points are used, you can begin to associate grazing pressure with desertification. While correlation does not show cause and effect, it does indicate
a possible relationship between the two variables.
Figure 3: Desertification in the Caspian Region

Community 1 – Grazing pressure
Number of cattle
6

4

2

0
1990

1995
Year

2000

Community 2 – Grazing pressure
Number of cattle
40

20

0
1990

1995
Year

2000

Legend:
Darker areas – higher degree of desertification
Lighter areas – lower degree of desertification
(Adapted from Caspian Environment Programme 2003)
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Remotely sensed data
What is remote sensing?
Essentially, we can describe remote sensing as a technique used to acquire images of the Earth’s
land and water surface, and to provide data on features on the face of the Earth without the observer being in direct contact with the object of observation. These images are taken with devices sensitive to electromagnetic energy such as:
■ light – cameras and scanners;
■ heat – thermal scanners; and
■ radio waves – radar.
Remotely sensed data are useful when data are difficult to acquire, such as when the area is difficult to access, or the areas of interest cross country boundaries. In other cases, it is useful when the
cost of acquiring ground-based data for extensive areas, for which SoE reports are often required,
is beyond the means of many governments and organizations. For these cases, remote sensing provides a partial solution for data acquisition for SoE reporting. But even for areas where conventional
methods have been used to acquire data, remote sensing still provides many added advantages.

How is remote sensing useful for IEA?
Remote sensing is particularly useful for environmental monitoring and reporting because it provides a unique overhead or “bird’s-eye” perspective from which to observe large areas or regions.
Because of this, it can be used for management and planning in large local areas, and for monitoring the progress of ongoing projects. In many cases, these data collection can offer proof of
progress towards success of projects that are a result of policy decisions designed to improve the
state of the environment. Such data may be essential for further investments.
Another benefit of remotely sensed data is that they are often available on a repetitive basis. This
type of time series data is extensively used to monitor changes in the environment over long periods (examples in Box 3). This is particularly important for SoE reporting in very rapidly changing
environments.

Box 3: Remotely sensed data
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•

Provide a unique perspective from which to observe large regions.

•

Sensors can measure energy at wavelengths which are beyond the range of
human vision (ultraviolet, infrared, microwave).

•

Monitoring is possible from nearly anywhere on earth.

•

Remotely sensed images provide good “pictures” for convincing the public and
decision makers to participate in discussions on issues of importance that may
not be part of their daily life.

•

Used to monitor long-term changes.

•

Readily integrated into GIS.
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Types of remotely sensed data
Satellite imagery
Satellite imagery is digital information obtained from sensors carried in satellites, and includes
data both in the visible and non-visible portions of the electromagnetic spectrum (i.e., optical,
thermal, radar). Satellite imagery is available from several sources from around the world (i.e.,
Landsat, SPOT, Quickbird, Envisat, ERS, IRS, Radarsat, NOAA, ASTER), and from numerous companies that process and distribute satellite data products.
Landsat, one of the longest running sources of commercial satellite imagery (Landsat 4, 5 and 7 in
particular), refers to a series of US-owned satellites put into orbit around the Earth to acquire
images and collect environmental data about the Earth’s surface. These satellites have been collecting images of the Earth’s surface for more than 30 years and have acquired millions of images.
These images provide a unique resource for people who work in agriculture, geology, forestry,
regional planning, education, mapping and global change research.
One of the benefits of satellite imagery is the ability to capture multispectral images (i.e., images in
two or more spectral bands, such as visible and infrared). This allows complex image processing
and analysis in many different ways. Satellite imagery is also provided in a standardized spatial format, so integrating these data with socio-economic data for integrated environmental assessment
becomes much easier. Nevertheless, problems of organizations and governments using different
formats still exist over large areas, and across national boundaries.
The following images are an example of satellite imagery. The images show the status of the lake
and surrounding areas of Lake Tonga in Africa, 1995 and 2000.
Figure 4: Lake Tonga, Africa, 1995

Figure 5: Lake Tonga, Africa, 2000

26

Lake
Tonga

Source: UNEP Grid – Sioux Falls http://grid2.cr.usgs.gov/AfricaLakes/AtlasDownload/Africa_Lakes

Aerial photography
Aerial photography consists of images taken of the Earth’s surface from a camera on an airplane
flying at a relatively low altitude. Depending on their purpose, aerial photographs are taken in
black and white, colour, and/or infrared. For example, simple planning or navigation may only
require black and white photography, while vegetation studies require infrared in order to distinguish among landforms based on infrared heat signals. Similar to remote sensing, aerial photography provides a unique overhead view of an area, and can be used to acquire data on local areas
without the observer being in direct contact.
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Aerial photography has several benefits over satellite
imagery; one is that it provides a much higher resolution
of an area, allowing you to get a very close-up and detailed
picture of a fairly small feature on the Earth’s surface. With
the necessary corrections for distortion and processing,
aerial photographs are powerful tools for studying the
earth’s environment. Typical applications of aerial photographs include land-use surveys and habitat analysis. For
example, they are often used by cartographers and planners to take detailed measurements for the preparation of
maps, and by trained interpreters to determine land-use
and environmental conditions and changes.
Some of the down sides to aerial photography over satellite imagery, however, are that they only take a picture of
a relatively small area, regular images taken of the same
area are uncommon and laborious, and acquiring aerial
photography for an area is much more expensive than obtaining satellite imagery.

DISCUSSION QUESTIONS: Spatial data in environmental reporting
Option 1. Discussion
Working in small groups, discuss how you have personally used spatial data, as well as data combinations including spatial data, in your profession, or how you have seen it used.
For Example: You may have at some point used a satellite image of your country as a
base layer with an overlay showing regional boundaries. You may have then linked data,
such as a climate database, to the map to show average precipitation for each region
across the country.
Provide examples of any environmental monitoring or reporting you may have done, and whether
or not spatial data were used for this reporting.
Choose someone in your group to record aspects of the stories collected, including what worked
and what could be different. Photo Source: US Geological Service
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Option 2. Questions to discuss:
What are the benefits of spatial data?
Identify an environmental problem or concern. What kind of spatial data could you use to help
understand and communicate the issues involved?
What are some of the challenges you might encounter when using spatial data?
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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Spatial data and the Internet
The Internet has become a major source of data used for assessment and reporting. There is an
unprecedented amount of free environmental and socio-economic data on the Internet, and more
and more websites also allow the exploration of the data through online mapping and/or statistical analysis (see Box 4 for some current examples of available sources). In addition, there are many
online data and map services available that are fairly simple to use with most Internet browser programs, and this has become a very effective way to communicate images, maps and other types of
datasets to potential users without the need to acquire and run specialized computer software. The
GEO Data Portal (http://geodata.grid.unep.ch), described later in this module in detail, has been
specifically developed to provide the most important global, regional and national data from
authoritative international sources to the assessment community, while offering at the same time
various possibilities to look at the data online by means of maps, graphs and tables.

3.2 Monitoring and data collection of environmental trends
and conditions
Monitoring provides you with tangible information on a regular basis over an extended period of
time about past and present conditions of the environment. In addition to environmental information, monitoring systems also collect social and economic information that is relevant for
understanding environmental issues. A monitoring system may be developed for a number of
objectives, such as:
■
■
■
■
■
■
■

assess the quality of the environmental situation, and enhance public awareness;
determine compliance with national or international standards;
assess population exposure to pollution, and the impact on human health;
identify threats to natural ecosystems, and develop early warning systems;
identify sources of pollution and estimate pollutant loads;
evaluate the effectiveness of pollution control measures;
provide inputs for environmental management, traffic management and land-use planning;
■ support the development of policies, determination of environmental priorities, and
other managerial decisions; and
■ support the development and validation of managerial tools (e.g., database models,
expert systems and geographic information systems).
Source: ADB 2002

Monitoring and observation takes place at various levels, including community, regional, sub-regional,
national, global and outer space. It is usually not feasible to set up a dedicated monitoring system
specifically for an IEA. Establishing and maintaining monitoring systems is costly and requires
long-term planning. It is important that monitoring systems have a stable institutional base and
carry out their activities according to proper technical and scientific standards. Monitoring systems, however, need to also evolve over time to address new environmental issues and make use of
new technical capabilities. IEAs as an important “customer” for monitoring systems can play an
important role by pointing out problems with data sets from the user point of view that may need
to be addressed over time. This may mean that rather than ignoring issues where data is problematic
IEA could rather point these out and bring it to the attention of the public and decision-makers, which
may be the first step towards addressing them.
At the national level, data are usually collected by the central bureau of statistics or equivalent
office, and/or by certain ministries (e.g., environment, land, water, agriculture) who run networks
of measurement stations and undertake statistical surveys. Public organizations at state/provincial
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levels are typically also involved in data collection, as are municipal governments. The advantage
of using data from government sources is that monitoring is likely to be more systematic and ongoing. Another important source includes data from scientific projects by academic and research
organizations. However, project-based data are often limited to the lifespan of a project. There may
be similar constraints when dealing with data produced by non-government organizations with
uncertain funding. At the same time, increasing interest in community-based monitoring indicates
that grass-roots civil society initiatives may be a new source of data to count on in the longer
future, particularly if technology becomes more affordable.
Data from international, national and regional monitoring systems are often compiled in databases.
National monitoring systems are sometimes able to draw on data from both the regional or ecosystem level and international sources, such as statistical compilations of data from UN or other international agencies. International satellite observation systems provide valuable information as well.
At the same time, international organizations often use data collected at national—and sometimes
regional—levels to compile global databases. Thus, in practice the data collection and dissemination flows can be quite complicated. Over the years, several global observation and data compilation programmes have been initiated to harmonize, support and improve basic data collection
efforts, and make them useful and available for the users, including scientists, governments, civil
society and the public at large. (See Box 4.) With regard to international efforts to harmonize satellite-based monitoring the Global Earth Observation System of Systems (GEOSS) stands out as a
prominent initiative.
Despite the considerable investment in monitoring at all levels and explosive progress in the technical and information management aspects, data availability and quality is a persistent problem for
IEAs. This holds true for issues such as renewable energy, waste disposal and processing, land and
coastal degradation, water consumption or deforestation. The challenge for IEAs is that data are
needed for a wide range of environmental and socio-economic issues versus just a narrow issue;
that data is often needed for different spatial units; and, that the assessment requires time series.
When limited to those environmental indicators for which there are sound, regular, country
statistics available, one arrives at a small set of broad indicators, such as those contained in
the Millennium Development Goals under Goal 7: Ensure environmental sustainability
(http://www.un.org/millenniumgoals/).

Box 4: Examples of data compilations
and monitoring systems
National-regional data sources
•

Netherlands: Environmental Data Compendium (http://www.mnp.nl/mnc)

•

Europe: Eurostat (http://europa.eu.int/comm/eurostat/),
EEA/EIONET (http://www.eionet.eu.int/), and
EC-JRC (http://www.jrc.cec.eu.int/)

•

Africa: African Environmental Network (http://www.necz.org.zm/aein/)

International data collecting sources
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•

OECD has developed solid environmental data collection systems. OECD
Environmental Data Compendium and Environmental Indicators reports are published in book format every two years.

•

UN Regional Commissions are collecting environmental data from countries at
the regional level, sometimes in cooperation with UNEP.
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UN Statistical Division collects country data in cooperation with UNEP and coordinates with similar surveying by OECD and Eurostat, into account data collection activities by other organizations such as FAO, UNFCCC and GEMS-Water.
(http://unstats.un.org/unsd/default.htm)

Some major multilateral environmental agreements that have prompted data reporting:
•

Ozone depleting substances (Vienna Convention and Montreal Protocol,
http://ozone.unep.org/)

•

Greenhouse gas emissions (UNFCCC, http://unfccc.int)

•

Hazardous waste movements (Basel Convention, http://www.basel.int/)

•

Long-range transboundary air pollution (CLTRAP, http://www.unece.org/
env/lrtap)

Global Environmental Observation coordination – in-situ and satellite remote sensing
•

Global Observation Systems include land, oceans and climate (GTOS, GOOS,
GCOS, together labelled G3OS, see http://www.gosic.org/), guided through an
Integrated Global Observing Strategy (IGOS) and supported by the IGOS
Partnership (http://www.igospartners.org/).

Global Earth Observation initiatives
•

Committee on Earth Observation Satellites (CEOS, http://www.ceos.org/)

•

United Nations Office of Outer Space Affairs (UNOOSA, http://www.unoosa.org/)

•

Global Earth Observation System of Systems
(GEOSS, http://www.epa.gov/geoss/)

3.3 Data compilation
Collection of high-quality data is an essential part of the IEA. You can approach initial decisions
about what data to collect and how to collect it in a couple of different ways. You may begin by
conducting a survey of available data prior to scoping thematic issues for the assessment.
Availability of data then becomes a criterion for selecting data and developing indicators around
priority issues. Alternatively, you may use a more targeted approach, where priority issues and indicators are identified first, followed by data collection. In this case, if data are not already available,
you have four options: (1) exclude the indicator from your list; (2) define a proxy indicator (and
indicator that measures your issue only indirectly) for which data is available; (3) include the indicator as a theoretical measurement tool, but point out that data is not available; or if you have time
and resources collect primary data, keeping in mind that in this case time series data will not be
available.
Once you have decided on the approach you will use for data collection, you will need to further
develop a plan that includes elements of developing research methods, defining the type of data
needed, and prioritizing which data must be collected. You will also need to specify data sources,
and have a clear sense of the quality of the data. The steps involved in obtaining data and building
a database go hand in hand with developing an assessment report (Figure 6).
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Figure 6: Links between database and report development in OECD countries (as quoted in UNEP/DEIA
1996)
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Quality of data and precision of measurement are important considerations during data collection.
“Perfect” data are not always necessary or possible, but data quality must be sufficient to satisfy the
IEA’s objectives. Imperfect approximations (proxies) might be used in case no direct data can be
obtained. Well-known examples of this are the use of CO2 emissions to show long-term climate
change risk, or of protected areas to indicate biodiversity. Although different opinions exist as to
whether it is better to have poor data rather than no data at all, the general notion is that IEA is to
be based on the best available, scientifically sound data from widely recognized sources.
Once the basic data are selected and collected, usually you will need to compile and store them in
a dedicated database, which might be also made available on the Internet. A database is an organized collection of data that is used to bring together all information about the state and trends in
the environment, and may also include information about environmental policy, references to
other data sources and to current research. It is important to ensure the database has continuity,
and is kept up to date by linking it to monitoring systems, so that data generated through monitoring are fed into the database. The environmental database can also be used to regularly publish
printed documents, such as environmental data compendia and indicator reports, to inform policymakers and the public, and to provide a snapshot overview of the state of the environment. In
many countries, building such a database is, or can be, a collaborative effort of various agencies,
such as a central bureau of statistics, environmental and related ministries (e.g., agriculture, water),
as well as research organizations and non-governmental organizations.
It may be useful to have the database already agreed and available by the time data collection is
starting so that data sets can be added one by one as they are identified. You may also find that the
database needs adjusting after you loaded the first data sets, particularly if you want to build in a
wider range of functions, like multiple search, display and analytic functions available through the
internet.
A database typically includes metadata, which are the background information about a data set
itself. They include facts, such as the source of the data, the scale at which they were collected, the
year they were collected, the projection if there is one, and any other information that you need to
know before you can interpret the meaning of the data and use them in your analysis or report. An
example of metadata can be found in the GEO Portal, as demonstrated in Exercise 1. Metadata for
indicators is further discussed in Section 4.1 on Methodology Sheets for indicators. Spatial data
have additional metadata requirements that are also described in the GEO Data Portal.
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Box 5: System for integrated environmental
and economic accounting
The System of Integrated Environmental and Economic Accounting (SEEA) is an integrated
framework for economic and environmental data. It was developed by the United Nations
as a satellite database to the System of National Accounts (SNA) for the purpose of
enabling environmental data to be incorporated into economic decision making. It brings
together economic and environmental information in a common framework to measure
the contribution of the environment to the economy and the impact of the economy on
the environment. It provides policy-makers with indicators and descriptive statistics to
monitor these interactions, as well as a database for strategic planning and policy analysis to identify more sustainable paths of development. The data contained within the database can also be used to derive national-level indicators (UN Statistics Division 2003 and
Hardi, P. 2000).
The SEEA system consists of four main categories of accounts:
•

Flow accounts for pollution, energy and materials, providing information at the
industry level about the use of energy and materials as inputs to production, and
the generation of pollutants and solid waste.

•

Environmental protection and resource management expenditure accounts, identifying expenditures incurred by industry, government and households to protect
the environment or to manage natural resources. They take those elements of the
existing SNA that are relevant to the good management of the environment and
show how the environment-related transactions can be made more explicit.

•

Natural resource asset accounts, recording stocks and changes in stocks of natural resources such as land, fish, forest, water and minerals.

•

Valuation of non-market flows and environmentally-adjusted aggregates, presenting non-market valuation techniques and their applicability in answering specific policy questions. It discusses the calculation of several macroeconomic
aggregates, adjusted for depletion and degradation costs, and their advantages
and disadvantages. It also considers adjustments concerning the so-called
defensive expenditures.

3.4 GEO Data Portal
In order to filter relevant national data from authoritative, primary international data sources and
harmonized databases, as well as to provide aggregated data at sub-regional, regional and global
levels, UNEP has developed a dedicated reference database for GEO and sub-global IEA reporting:
the GEO Data Portal.

34
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The GEO Data Portal has matured into a reference data system, and has become the authoritative
source of a broad collection of harmonized environmental and socioeconomic data sets used by
UNEP and its partners in the GEO reporting process and other integrated environment assessments. It also allows basic data analysis and creation of maps and graphics. Its online database currently holds more than 450 variables that can be analyzed and displayed as maps, graphs or tables.
The data sets can also be downloaded in a variety of formats, supporting further analysis and processing by the user. The GEO Data Portal covers a broad range of environmental themes such as
climate, disasters, forests and freshwater, as well as categories in the socio-economic domain,
including education, health, economy, population and environmental policies. The online Data
Portal has been designed as an easy and light system that can run on most platforms and does not
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need very extensive Internet bandwidth. Although primarily targeting the GEO user community
(UNEP offices, GEO Collaborating Centres and contributors), extensive use of the portal is also
made by other (UN) agencies, universities, schools, civil society and the general public around the
world.
The data providers include many primary data collection agencies among the UN system and other
key partners, including FAO, UNEP, UNESCO, UN Statistical Division, WHO, World Bank and
OECD. Although nearly all data sets are in the public domain and freely accessible to all, due to
copyright reasons, a small portion of the data can only be downloaded by the GEO user community of UNEP offices and the network of GEO Collaborating Centres and contributors. The statistical data variables are available not just for all countries of the world, but also for UNEP’s GEO
regions and sub-regions, and the world as a whole. In certain cases, the aggregated figures cannot
be given due to lack of underlying data at the country level. To the extent possible, the data cover
the period since 1970, and are constantly being kept up-to-date. Apart from statistical data sets, a
good selection of geo-spatial data (maps) is also available in standard formats used by the remote
sensing community, usually at global and regional scales. New data are added on the basis of needs
stemming from UNEP’s GEO reporting, and based on priorities discussed in the GEO Data
Working Group (DWG) and reflected in the GEO Data/Indicator matrix, as well as through consultations and arrangements with UN agencies and other authoritative data providers.
The global GEO Data Portal is being supplemented by regional versions, starting in Latin America
and Africa, and to follow in Asia and Pacific and West Asian regions. The Global GEO Data Portal
is available on the Internet at http://geodata.grid.unep.ch/ and on CD-ROM. The website provides
the most recent updates and further information on other associated tools, such as an e-Learning
module for the Portal and a User Guide (http://www.grid.unep.ch/wsis/).
Although the GEO Data Portal is open to everyone and provides data for all countries of the world,
for national-level environmental reporting authoritative data sources are more likely found within the country itself from the government (environmental and other ministries, bureau of statistics), research organizations, NGOs and other sources. Therefore, when using the portal you
should also plan on cross-referencing with national databases.

EXERCISE 1: GEO Data Portal
The following exercise is intended to give you practice using the GEO Data Portal. There are two
themes for this exercise, Population Indicators and Making Globalization Visible. For the first part
of the exercise, choose a theme and work with a partner on the exercise. For the second part, do
the exercise on your own. Use the handouts provided with this activity to follow the steps.

1. Population indicators: A global view
Geodemography is one of the most commonly used themes for mapping in geography, mainly
because population data are often readily available and lend themselves quite well to mapping, particularly at the global level. Mapping geodemography allows us to go beyond basic population
numbers to the population indicators that give us a more complex picture of the population
dynamics of a place, such as birth rate, death rate, total fertility rate, and infant mortality rate. This
exercise gets you started comparing population indicators at a global scale.
Step 1. At your computer, launch your browser and go to the GEO Data Portal at
http://geodata.grid.unep.ch/.
First, let’s focus on the fertility rate data. The fertility rate is a relatively useful indicator of forthcoming changes in population density for a country.
Step 2. Under “search the GEO Database,” enter the word “fertility,” and click “Search.” You should
now see a set of available database options relevant to “fertility.”
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Step 3. In this list, choose the top data option, fertility at the national level, by clicking on the radio
button and then clicking “continue.”
Step 4. From the year selections, check the box labelled “Select All” next to the list of available years,
and then click “continue.”
You should now be looking at a list of available output options for the data, as shown on the right.
The GEO Data Portal offers data to view in a map, chart or table, as well as to download for use in
statistical or mapping packages.
First, let’s find out what type of data we have by looking at the metadata.
Step 5. Under “Show Metadata,” click “display as...Metadata.”
Question 1: Read the “Abstract” and “Purpose” sections of the metadata. How is fertility
rate defined for this data set?
Question 2: How were the data for fertility rate collected and measured?
Question 3: Why is fertility rate considered a more useful population indicator than
birth rate?
Step 6. When you’re finished browsing the metadata, click the orange “go back” link on the right
to return to the display options page.
Step 7. Under “Draw Map,” click on the image of the map. This will open up a separate window
with a world map showing estimated fertility rate for the years 2045–50.
The fertility rate map shows a century of estimated data for each country. How are regional patterns of fertility estimated to change over this period of time?
Step 8. Explore the different estimates by clicking on the “General” tab in the red Theme box below
the map, selecting another time period from the “Selected Year” drop-down menu, and clicking
“update map.”
Question 4: Choose four different time periods from the drop-down menu, and analyze
what you see. What regional patterns do you find for fertility rate?
Question 5: Based on these patterns, which countries or regions might you predict to
have a decreasing population density?
Hint: By selecting the “Identify” tool icon to the left of the map, and then clicking the map with
your cursor, you can get data for individual countries.
Step 9. Next, go back and explore the global data for Infant Mortality Rate. Click on the orange
“new search” link to the right of the map. This should take you back to GEO Data Portal home
page. In the box, type “infant mortality” and click “Search.”
Step 10. From “select a dataset,” choose “Infant Mortality Rate — National,” click “continue,” again
choose all years of the data, and click “continue.”
Step 11. Draw your map as in Step 7.
Question 6: Using the options in the “General” tab again, browse the estimated infant
mortality data between 1950 and 2050. What regional patterns do you see?
Question 7: Reflect on what you have learned in class about infant mortality rate as a
population indicator. If you could look at these two data sets, infant mortality and fertility rate, simultaneously, how would you expect them to correlate? In other words, for
a country with a high fertility rate, would you expect infant mortality to be high or low?
Explain your reasoning.
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2. Making globalization visible
Globalization is a complex concept to grasp, much less measure or monitor. Most people agree that
it is a combination of specific process-like and structural shifts in economics, culture and governance at the global level. These patterns include a shift from industrial to service economies, and
from national to global markets, an increasing spread of popular culture, rising consumerism and
often a widening gap between the rich and poor.
Question 1: What other kinds of economic and cultural patterns are indicators of globalization?
Question 2: What kinds of activities are indicative of political and cultural resistance to
globalizing forces?
Based on these patterns of globalizing forces and resistance to those forces, do you think it is possible to make a “map of globalization”? What would it look like?
It is one thing to consider globalization as a series of case studies, with separate issues, indicators
and effects. But, it is far more difficult to achieve an integrated awareness of globalization, a whole
picture of globalization in our head. If we cannot look at it as a whole, how can we monitor it as a
whole?
In this exercise, we will experiment with online mapping to see if the kinds of datasets available to
us are useful for illustrating the complex idea of globalization. We will use the GEO Data Portal
and try to explore its capabilities to grasp of the notion of globalization.
Step 1. Launch your browser and go to the “GEO Data Portal” at http://geodata.grid.unep.ch/.
Step 2. For the search term, type in “trade” and click “search.”
Step 3. In the resulting list, select “Trade – Percent of GDP” for the national level, and click “continue.”
Step 4. Select “1970” for the year, and click “continue.”
Question 3: Based on what you know about regional globalization patterns, what type
of data display for “Trade – Percent of GDP” do you expect to see?
Step 5. Test your hypothesis by clicking on “Draw Map” from your list of options.
Question 4: Which countries or regions show the highest proportion of GDP in trade
for 1970? Which countries show lower proportions?
Step 6. Now click the “Trend Analysis” tab in the red “Theme” box, and check the “Calculate difference” option. Choose to look at the difference between 1970 and 1980, and display the difference “in percent.” Click “update map” to see your results.
Question 5: Is GDP in trade increasing or decreasing? For which regions or countries?
Question 6: Redraw the trend analysis map for 1980 to 1999, and compare the results.
Does the visual pattern fit your hypothesis from Question 3? Why or why not?
Question 7: How does the “No data” category affect the different views of the choropleth
map? (A choropleth map uses shading, colouring or a symbol to show the geographical
distribution of the information.) How does it affect your perception of the global balance of trade?
Question 8: Explore and evaluate the generalization, scale and projection, and data classification of this interactive map. In what ways does each factor limit your interpretation of globalization trends?
Step 7. Print a copy of the map that you made, and copy and paste it into a Word document.
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Using the histogram
A histogram shows the distribution of data values for one continuous variable. Rather than showing each individual variable along a single axis, as you saw with line graphs in
Exercise 1, a histogram divides the data into data classes, and then plots the frequency of occurrences of those data classes relative to the variable as a whole.
Step 8. Click the “Table” tab above the map. This should take you to a table showing the 1970 GDP
trade values by country.
Step 9. Click “Histogram” to get a pop-up window showing a histogram display of the tabular data.
Print the histogram pop-up using the print options on your computer, then close the pop-up.
Step 10. Click the “redefine years” option to the right of the table, set the year to 1980, choose
“Draw Map,” choose “Table” again, select “Histogram,” and print a new histogram for the 1980
data.
Step 11. Finally, repeat step 10 to make a histogram for the most recent year available. You should
now have three histograms showing change in “Trade – Percent in GDP” over time.
Question 9: Compare your three histograms. How is the proportion of GDP in trade
changing? Does this support the concept of globalization? Explain why you think the
histograms do, or do not, reflect globalization trends.
Question 10: Do the histograms assist with your visual picture of GDP in trade? Why or
why not?
Guide to GEO Data Portal – CD-ROM and e-learning.
Run the e-Learning for Sustainable Development CD-ROM, using the GEO Data Portal. For the
video demonstration and exercises, see also http://www.grid.unep.ch/wsis/ <CD-ROM to be provided with Training Manual>
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4. Indicators and indices
You have become familiar with considerations and processes involved in collecting and developing
data for use as indicators and indices. The next step in the process is to package the data into a form
that can be more easily interpreted from a policy relevance perspective. The following section will
provide you with an overview of conceptual and methodological considerations associated with
developing and using indicators and indices.
The section reviews the process of selecting indicators, including criteria for good indicators, participatory processes and indicator frameworks. Examples of core sets of indicators from UNEP and
UN CSD are also provided. The section also includes a review of indices, including a range of
examples of indices, from the well-known GDP and Human Development Index <http://
hdr.undp.org/reports/view_reports.cfm?type=1> to the more recently released Environmental
Performance Index (2006) <http://www.yale.edu/epi/>
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4.1 Indicators
Indicators are what make data relevant for society and for policy making. They help us make decisions or plans because they help us understand what is happening in the world around us. As a
society, we tend to choose measures that reflect our values. On the other hand, the information we
receive also shapes what we value.
Indicators have an important role in both informing and assessing policy (UNEP 1994). The World
Bank (1997) stated that, “The development of useful environmental indicators requires not only
an understanding of concepts and definitions, but also a thorough knowledge of policy needs. In
fact, the key determinant of a good indicator is the link from measurement of environmental conditions to practical policy options.” Practical policy options imply a relationship between environmental and societal affairs. As any decision has a price, whether it is environmental or social, a policy’s impact ultimately depends on the priority of the decision-maker as influenced by the perceived priorities of that person’s constituents. Thus, the integration of policy areas must provide a
solid platform for supporting the path toward sustainable development (Gutierrez-Espeleta 1998).
The value of indicators in policy making can be summarized as:
■
■
■
■
■
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providing feedback on system behaviour and policy performance;
improving chances of successful adaptation;
ensuring movement toward common goals;
improving implementation; and
increasing accountability.

Selecting good indicators
Because indicators influence decision making, it is important that the measures we use are proper
ones. Poor indicators provide inaccurate and misleading information about what is being measured. An example of a poor indicator might be a measure that reflects change over a very long time
scale when decision makers require knowledge about change over in a short time scale. In order to
know the impact of fertilizer on land quality, it would be insufficient to measure and present just
the soil organic matter, which changes on a decade long time scale. Inaccurate indicators could lead
to policy actions that are over or under-reactive.
One of the challenges of selecting good indicators is that it may be easier to choose indicators based
on ease of measurement or data availability, rather than what needs to be measured. As mentioned
previously, filling data gaps can be a resource intensive process, which means that options in terms
of indicator selection may be limited. Notwithstanding, it is still valuable for you to select indicators that have the best possible fit with the IEA process.
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Part of the process of selecting good indicators is weighing them against a set of indicator criteria.
Selecting indicators can be a balancing act, with trade-offs among such factors as ensuring they are
relevant to society and policy-makers, scientifically sound and accurate, and easy to interpret with
a reasonable degree of accuracy and precision.
The following criteria, drawn from the World Bank (1997) and OECD (1993) are commonly cited
as useful in the indicator selection process.
Indicators should:
■
■
■
■
■
■
■
■
■
■
■

be developed within an accepted conceptual framework;
be clearly defined, easy to understand and interpret, and able to show trends over time;
be scientifically credible and based on high-quality data;
be policy relevant;
be relevant to users, politically acceptable and a basis for action;
be responsive to changes in the environment and related human activities;
provide a basis for international comparison by providing a threshold or reference
value;
be subject to aggregation (from household to community, from community to nation);
be objective (be independent of the data collector);
have reasonable data requirements (either data that are available or data that can be collected periodically at low cost); and
be limited in number.

An important consideration is selecting the appropriate number of indicators. Too many indicators may create “noise” that is difficult to interpret, while too few indicators limit the scope of
understanding. Selecting indicators based on a select set of priority issues is an increasingly common way of limiting the number of indicators.

Participatory process
Because indicators are intended to help inform decisions that affect society, indicators better serve
society when they reflect the diverse perspectives held by multiple stakeholders, such as citizens and
citizen groups, private and public sectors, and policy-makers. As shown in the following figure,
participatory processes occur across the spectrum of indicator development, from an initial identification of broadly-held values and issues that inform indicator selection, to more focused tasks
of setting indicator targets and criteria for performance.
An additional step not shown in Figure 5 is the process of communicating indicator results with
stakeholders, and understanding how they interpret the results in relation to values and their
world-views. Developing an effective participatory approach requires careful planning so that the
people who need to be involved are involved in an appropriate way, taking into account available
resources (See Section 2).
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Figure 7: Linking values, issues, indicators and performance criteria in a participatory process (Pintér,
Zahedi and Cressman 2000).
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Indicator frameworks
Indicators are developed based on priority issues. The orientation of indicators to issues as well as
relationships among indicators (such as cause and effect relationships) is often structured using
conceptual frameworks. In an IEA and in GEO, the conceptual framework is the Drivers – Pressure
– State – Impacts – Responses (DPSIR) framework, which shows relationships between human
activity and ecosystem well-being, as introduced in detail in Modules 1 and 5. The DPSIR framework used in GEO-4 is shown in Figure 6. The DPSIR framework is a variant of the Pressure – State
– Response (PSR) framework originally developed by Rapport and Friend (1979) for Statistics
Canada and also adopted by the OECD. Variations on the DPSIR framework include DrivingState-Response (DSR), which was originally used by the UN Division for Sustainable Development
(UN-DSD), and the Pressure-State-Response framework used by Statistics Canada and the OECD.
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Figure 8: DPSIR framework for GEO-4
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The UNEP Human – Environment Interaction analytical approach: – built on the Drivers,
Pressures, State and trends, Impacts and Responses (DPSIR) framework. It is multi-scalable and
indicates generic cause and effect relations within and among:
•

DRIVERS: The drivers are sometimes referred to as indirect or underlying drivers or
driving forces and refer to fundamental processes in society, which drives activities having a direct impact on the environment;

•

PRESSURES: The pressure is sometimes referred to as direct drivers as in the MA
framework. It includes in this case the social and economic sectors of society (also
sometimes considered as Drivers). Human interventions may be directed towards causing a desired environmental change and may be subject to feedbacks in terms of environmental change, or could be an intentional or un-intentional by-products of other
human activities (i.e., pollution);

•

STATE: Environmental state also includes trends, often referred to as environmental
change, which could be both naturally and human induced. One form of change, such as
climate change, (referred to as a direct driver in the MA framework) may lead to other
forms of change such as biodiversity loss (a secondary effect of climate gas emissions);

•

IMPACTS: Environmental change may positively or negatively influence human wellbeing (as reflected in international goals and targets) through changes in environmental
services and environmental stress. Vulnerability to change varies between groups of
people depending on their geographic, economic and social location, exposure to
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change and capacity to mitigate or adapt to change Human well-being, vulnerability
and coping capacity is dependent on access to social and economic goods and services
and exposure to social and economic stress; and
•

RESPONSES: Responses (interventions in the MA Framework) consist of elements
among the drivers, pressures and impacts which may be used for managing society in
order to alter the human – environment interactions. Drivers, pressures and impacts
that can be altered by a decision-maker at a given scale is referred to as endogenous factors, while those that can’t are referred to as exogenous factors.

The following is an example of how the DPSIR framework can be used to tell a story about an issue,
such as the “state” of urban air quality.

54

Figure 9: Example of DPSIR framework for urban air quality
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Another type of framework is based on capital accounting. This framework focuses on changes in
in physical, natural, human or social capital. The goal of this model, which is in use by the World
Bank, is to ensure that “future generations receive as much or more capital per capita than the current generation” (World Bank 1997).
Types of capital include:
■
■
■
■
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physical capital – buildings, structures, machinery and equipment, and urban land etc.;
natural capital – renewable and non-renewable natural resources;
human capital – e.g., return on investment in education; and
social capital – norms and social relations, social cohesion.
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Capital accounts first must be tracked and may also be reported in physical units. Using physical measures helps reduce ambiguities, but it leads to indicators being reported in different units, thus assessing
overall progress and comparison between different jurisdictions is often difficult. As an optional subsequent step, some or all forms of capital may be converted into a monetary equivalent. This may help with
aggregation, but economic valuation methods related to non-market goods and services is wrought with
challenges, particularly when one intends to apply it consistently across a wide range of social and ecological issues, over large geographic areas, and regularly over time (Hardi and Muyatwa 2000).
Further methodological aspects on economic valuation are discussed in Module5.

Flow of indicator development
Indicator development often begins with a conceptual framework, followed by the selection of
indicators based on criteria of suitability. Indicator development is often an iterative process, where
a large number of environmental or sustainable development issues are narrowed down in successive rounds of dialogue with stakeholders and experts to a few high-level measures.
Figure 10 provides an example of the process used for indicator development in South Africa. The
main steps are further described below.
Figure 10: Example of an indicator development process from South Africa
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Source: Palmer Development Group 2004

Step 1 involved identifying a framework to guide the selection of indicators. The framework was
based on a review of environmental and local government legislation, and consultation with stakeholders. It was built around core environmental mandates for local government, and if a core mandate was not present, then around the role of provincial and national government.
Step 2 involved drafting a set of indicators based on a set of criteria for indicator selection. The
draft set of indicators was reviewed by local, provincial and national government, to ensure that
the new indicators would have as consistent a format and language as pre-existing indicators. A
workshop was then held to obtain feedback from stakeholders.
Step 3 involved further categorizing the indicators. Because municipalities and provinces across
South Africa manage areas with different characteristics, and with different levels of resources,

GEO Resource Book

31

Module 4

A training manual on integrated environmental assessment and reporting

capacities, knowledge and available data, further categories were needed to reflect these differences.
The indicator categories were then placed within the indicator framework.
Towards the end of the project, a workshop was held with stakeholders for three purposes: to finalize the draft set of indicators, to categorize the indicators into proposed sets, and to discuss issues
related to the use of indicators by government. The workshop resulted in a draft set of categorized
indicators and a number of recommendations from stakeholders directed towards the government
department responsible for indicator reporting.
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Core indicator sets
Once indicators have been identified, you can further reduce them into core and peripheral sets of
indicators. Core or headline indicators provide clear and straightforward information to decisionmakers and civil society on trends and progress for specific issues. Few in number (<30), core indicators are sometimes clustered around themes, parameters or dimensions to assist with understanding more complex situations. They do not, however, provide a comprehensive picture of the
situation, including detailed relationships among different aspects being measured. More detailed,
supporting indicators may be included in a peripheral set to provide a higher level of detail.
Several “core data/indicator” sets have been developed, mainly differing by geographic scope (i.e.,
country, region, global). Examples are the OECD Key Indicator Set, the EEA Core Data Set, the EU
Structural Indicators, the GEO Core Data Matrix and the UN CSD Theme Indicator Framework.
There are several other global core sets of environmental and sustainable development indicators,
but the common aspect among all of those initiatives is that they attempt to model reality according to a previous agreement among stakeholders.
Core sets of indicators can also be defined at the regional level, such as the Latin America and
Caribbean Initiative for Sustainable Development (ILAC)2. This Initiative has six themes, 26 goals
and 32 indicators, and is still under revision by national focal points. Others regions also have core
sets of indicators such as OECD countries, and NAFTA countries, among others (ILAC 2006).
Among national initiatives the headline indicator system of the UK may serve as a useful example,
particularly because of attempts to establish direct links between indicators and the country’s sustainable development strategy. Linking indicators to mainstream policy mechanisms and instruments, such as strategies, integrated development plans or budget processes helps realize the potential of indicators as pivotal decision-making, learning and information tools.
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EXAMPLE: GEO core indicator set
As shown in the GEO Core Indicator Data Matrix, the GEO Core Indicator Set is based on a series
of theme areas that reflect global issues and trends for selected environmental issues. These theme
areas include:
■ land;
■ forests;
■ biodiversity;
■ fresh water;
■ atmosphere;
■ coastal and marine areas;
■ disasters;
■ urban areas;
■ socio-economic; and
■ geography.
2 Approved in November 2003 by the Forum of Ministers of Environment of Latin America and Caribbean.
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Each year, the list is updated with new indicators, based on the rise and fall of the importance of
global issues. Amidst efforts to ensure data are collected using environmental monitoring, surveying and remote sensing, there remain many data gaps. Some examples of these gaps include waste
disposal and management, land degradation and urban air pollution (UNEP 2006). Table 1
describes broad themes, issues and provides detailed information about data variables, lead indicators and lead sources for the data. The first section of the framework is shown in the text below,
and the remainder of the framework is provided in Appendix A.
Table 1: GEO core indicator data matrix
Theme

Issue

Potential data variables

Proposed key and lead
indicators

Units

Current primary (lead)
data source(s), used
in GEO Data Portal

Land

Soil erosion

. Water erosion (000 tonne/ha)
. Wind erosion (000 tonne/ha)

. Average annual soil
erosion rate

000 tonne/ha

. UNEP/FAO/ISRIC:
GLASOD

Desertification

. Area affected by desertification
(000 ha and %) of rain-fed
croplands, irrigated land, forest
and woodlands
. Livestock levels per km2 in dryland
area
. Population living below poverty
line in dryland areas

. Total land affected by
desertification
. Population living below
poverty line in dryland
areas

000 ha, %
million, %

. UNEP/FAO/ ISRIC:
GLASOD

Land salinization

. Areas affected by salinization
and waterlogging (000 ha and
change)

. Total area affected by
salinization

000 ha,
% p/y

. UNEP/FAO/ISRIC:
GLASOD

. Intensity of forest use
(harvest/growth)
. Area of forest and
woodland
. Proportion of land area
covered by forest
. Exports of forestry
products (%)
. Protected forest area
. Regeneration/
afforestation area

% p/y
total, per
capita,
%, p/y
% p/y
% p/y
000 ha,
% p/y

. FAO: FRA/SOFO
. FAO: FAOSTAT
. UNSD: UN
COMTRADE
database

Forests

Biodiversity

Forest loss, forest . Forest management fractions
resources
(% protected)
. Forest change/domestication by
management
sector (to agric., urban)
. Forest area change (open,
closed, natural forests)
. Deforestation rate (open,
closed, natural forests)
. Reforestation, natural and total,
% success
. Production and trade of forestry
products (wood, paper)
Degradation of
forest quality

. Volume distribution by major tree
species group within each biome
(ha per biome)
. Share of disturbed/deteriorated
forests in total forest area

. Share of affected
forests

% of total
forest area

. FAO: FRA/SOFO

Loss of species

. No. of species known
(number) and threatened
species (%) for vascular
plants, mammals, birds,
amphibians, reptiles,
freshwater fishes

. Number of threatened
species, animals and
plants
. Threatened animal and
plant species as % of
described species
. Red List Index for birds

No. %

. IUCN: Red List of
Threatened
Species

Loss of habitat

. Recorded wildlife habitat
by ecosystem, for forests
(dry, moist, all forest),
wetlands, mangroves,
grassland/savannah,
deserts/scrubland

. Total areas of
wetlands/marshes
. Total mangrove area
. Change in arable land
area

000 ha
000 ha
000 ha

. Ramsar list
. WWF: Lakes and
Wetlands database,
Global ecoregions
. IUCN/WCMC:
Protected Areas
Database
. USGS/EDC: Olson
World Ecosys.
. FAO: FAOSTAT
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EXAMPLE: UN-DSD Indicator Framework
In 1995, the UN Commission on Sustainable Development (then part of the UN Division for
Sustainable Development) approved a work programme on indicators of sustainable development,
in response to Chapter 40 of Agenda 21. The work programme included a list of approximately 130
indicators organized in the DSR framework. These, along with their corresponding methodology
sheets, were published by the United Nations in 1996 in what became widely known as the first
‘Blue Book’. The indicators were tested in a number of volunteering countries. As a result, the number of sustainable development indicators in the core set was reduced to 58, and the DSR framework was replaced by a thematic framework, organized along the four “pillars” (social, environmental, economic, institutional) of sustainable development. The results were published in the
second Blue Book in by UN-DSD in 2001.
In 2005, UN-DSD began a second review of its indicators, which was completed in late 2006 and
resulted in a further streamlined and updated set of indicators (UN Department of Economic and
Social Affairs, Division for Sustainable Development. 2006). Agreement has been reached to reduce
the core set further, to retain the thematic approach, and to divide indicators among the four pillars, since it masks relationships among the issues. For the most up to date listing of the indicators,
consult UN-DSD website: http://www.un.org/esa/sustdev/natlinfo/indicators/isd.htm.
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Table 2: CSD Theme indicator framework from the UN Division for Sustainable Development, 3nd Edition
(2007)
Theme

Sub-theme

Indicator

Core
indicator

Poverty

Income poverty

Percent of Population Living Below National Poverty Line

Yes

Proportion of population below International Poverty Line
($1 and/or $2)
Income inequality

Ratio of share in national income of highest to lowest quintile

Yes

Sanitation

Proportion of population using improved sanitation facilities,
urban and rural

Yes

Drinking water

Proportion of population using improved water source, urban
and rural

Yes

Access to energy

Share of households with access to electricity or commercial
energy

Yes

Percentage of population using solid fuels for cooking

Governance

Health

Living conditions

Proportion of urban population living in slums

Yes

Good governance

Percentage of population having paid bribes

Yes

Crime

Number of recorded violent crimes and homicides per
100,000 population

Yes

Mortality

Mortality rate under 5 years old

Yes

Life expectancy at birth

Yes

Healthy life years expectancy
Health care
delivery

Percent of population with access to primary health care
facilities

Yes

Immunization against infectious childhood diseases

Yes

Contraceptive prevalence rate
Nutritional status
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Nutritional status of children

Yes
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Theme

Sub-theme

Indicator

Health status
and risks

Prevalence of tobacco use

Core
indicator

Suicide rate
Morbidity of major diseases such as HIV/AIDS, malaria,
tubercolosis

Yes

Morbidity of major childhood diseases such as diarrhea,
pneumonia, malaria*
Education

Education level

Gross intake into last year of primary education, by sex

Yes

Net enrolment rate in primary education

Yes

Adult secondary (tertiary) schooling attainment level, by sex

Yes

Life long learning
Literacy
Demographics Population

Adult literacy rate, by sex

Yes

Population growth rate

Yes

Total fertility rate
Dependency ratio

Natural
hazards

Atmosphere

Land

Tourism

Ratio of local residents to tourists in major tourist regions
and destinations

Vulnerability to
natural hazards

Percentage of population living in hazard prone areas, by
type of natural hazard

Disaster
preparedness
and response

Economic and Human Loss Due to Natural Disasters, as
percentage of population and of GDP

Climate change

Emissions of greenhouse gases

Yes

Yes

CO2 emissions, total and by sector

Yes

Ozone layer
depletion

Consumption of ozone depleting substances

Yes

Air quality

Ambient concentration of air pollutants in urban areas

Yes

Land use and
status

Land use change

Desertification

Land affected by desertification

Agriculture

Arable and permanent cropland area

Land degradation

Yes

Efficiency of fertilizer use
Use of agricultural pesticides
Organic farming as percentage of total farming
Forests

Forest Area as a percent of land area

Yes

Percent of forests damaged by defoliation
Area under sustainable forest management
Oceans,
seas and
coasts

Coastal zone

Algae concentration in coastal waters *
Percentage of total population living in coastal areas

Yes

Bathing water quality
Fisheries

Proportion of fish stocks within safe biological limits
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Sub-theme

Indicator

Core
indicator

Marine
environment

Proportion of marine area protected, total and by ecological
region

Yes

Marine trophic index
Area of coral reefs
Freshwater

Water quantity

Water quality

Proportion of total water resources used

Yes

Water use intensity by industry

Yes

BOD in water bodies
Concentration of faecal coliform in freshwater

Yes

Waste water treatment
Biodiversity

Ecosystem

Proportion of terrestrial area protected, total and by
ecological region

Yes

Management effectiveness of protected areas
Area of selected key ecosystems
Fragmentation of habitat
Species

Abundance of selected key species
Proportion of species threatened by extinction

Yes

Invasive species
Economic
Macroeconomic
development performance

GDP per capita

Yes

Investment share in GDP

Yes

Savings rate
Adjusted net savings rate
Inflation
Sustainable
public finance

Debt to GNI ratio

Yes

Employment

Labor productivity and unit labor costs

Yes

Employment-population ratio, by sex

Yes

Employment status, by sex

Information and
communication
technologies

Share of women in wage employment in the nonagricultural
sector

Yes

Internet users per 100 population

Yes

Fixed telephone lines per 100 population
Mobile cellular telephone subscribers per 100 population

Global
economic
partnership

Research and
development

R&D expenditure as percentage of GDP

Tourism

Tourism contribution to GDP

Yes

Trade

Current account deficit as percentage of GDP

Yes

Share of imports from developing countries and from LDCs
Average tariff barriers imposed on exports from developing
countries and LDCs
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Theme

Sub-theme

Indicator

Core
indicator

External
financing

Total Official Development Assistance (ODA) given or
received as a percentage of GNI

Yes

FDI inflows and outflows as percentage of GNI
Remittances as percentage of GNI
Consumption
and
production
patterns

Material
consumption

Material intensity of the economy

Yes

Domestic material consumption
Energy use

Annual energy consumption per capita, total and by main
user category

Yes

Share of renewable energy sources in total energy supply
Intensity of energy use, total and by sector
Waste
generation and
management

Yes

Generation of waste
Generation of hazardous waste

Yes

Management of radioactive waste

Transportation

Waste treatment and disposal

Yes

Car share of inland passenger transportation

Yes

Road share of inland freight transport
Energy intensity of transport

EXERCISE 2: Identifying indicators and data sets
Let’s consider a fictional country that will be called “GEOland.” You are part of the team charged
with setting up the first IEA reporting process for this country.
Step 1. As a group, develop a list of short themes required to develop the assessment report.
Prioritize the themes according what might be most relevant for GEOland at this time. Form smaller
groups, and assign each group a theme.
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Step 2. In sub-groups, prepare a list of issues related to the theme of your group.
Step 3. Set up a table to help you organize your thoughts, such as in the following example.
Theme

Sub-theme

Indicator

Core
indicator

Step 4. Identify indicators that correspond to each issue. Begin by brainstorming a larger list, and
then narrow down your list using the indicator criteria listed in Section 4.1. Indicate whether the
indicator is a driver, pressure, state, impact or response in the DPSIR framework.
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Step 5. Identify the data you will need for the indicator. There are a number of data sources you
may wish to consult.
■ OECD’s “Selected Environmental Data” document at http://www.oecd.org/dataoecd/
11/15/24111692.PDF.
■ GEO Data Portal.
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■ FAO Statistical databases (FAOSTAT, Aquastat, Fishstat, Terrastat).
■ Others listed in the database section of this report.
Materials: A sample of the question completed to help orient participants and trainers.

Methodology sheets
As discussed in Section 3.3, metadata—or data on data—consists of background information
needed when analyzing data and indicators. Similar to the databases provided through the GEO
Portal, methodology sheets outline the metadata for indicators. The type of information varies,
and typically includes the definitions, concepts, categories or types of indicators, measurement
units and methods, and data sources. An abbreviated sample is shown in Table 3.
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Table 3: Sample methodology sheet
Definition of indicator

Proportion of population with access to a sanitary facility in the dwelling or
immediate vicinity.

Type of indicator

State

Underlying Definitions
and Concepts

Sanitary Facility: A sanitary facility is a unit for disposal of human excretes which
includes feces from contact with people, animals, crops and water sources.
Suitable facilities range from simple but protected put latrines to full toilets with
sewage. All facilities, to be effective, must be correctly constructed and properly
maintained.
Population: this includes the urban and rural population served by connections to
public facilities (pits, pour-flush latrines, septic fields).

69

Unit of Measurement

%

Measurement methods

May be calculated as: # people with improved disposal facilities available (X 100)/
total population

Data needed to
compile indicator

The number of people with access to improved sanitary facilities and total
population.

Data sources

Routinely collected at national and sub-national levels in most countries using
census and surveys. In order to arrive at more robust estimates of sanitation
coverage, two main state source types are required. First, administrative or
infrastructure data which report on new and existing facilities. Second, populationbased data derived from some from of national household survey.

References

WHO, 2000. Development of Indicators for Monitoring Progress Towards Health
for All by the Year 2000, Geneva, WHO, 1981, p.81.

4.2 Indices
An index consists of multiple indicators combined into a composite or aggregated unit. In the
course of your IEA you have the option of using some accepted aggregate indices, develop new
ones or choose to focus only on discrete indicators. While the development of indices is a complex
task, indices have the potential to attract decision maker and media attention. In choosing your
strategy you need to consider not only the needs of your target audience, but also you capacity to
effectively work with aggregates.
Indices make it easier for you to interpret complex information on a wide range of topics. Indices
are often used to assess and compare performance against benchmarks or among performers, as
this is easier than comparing several discrete trends. They are best used as a starting point for discussion and attracting public interest on an issue. You may also use them as a tool to inform policy,
in which case it is paramount that the index is both well constructed and accurately interpreted
(Nardo 2005).
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There are several potential drawbacks of indices. If poorly developed and communicated, indices
can relay misleading information or be misinterpreted, leading to inappropriate policy decisions.
Also, because the scope of an index is broad, it may miss specific issues that would otherwise be
revealed using discrete indicators. Finally, because an index is ideally based on the best available
data and indicators, issues that do not have associated data may not be included in the policy making process.
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The selection of indicators for use in the index involves the use of a series of criteria to ensure that
appropriate indicators are selected. Select indicators that fit within the overall framework of the
index, lend themselves to aggregation, are based on high quality data, and preferably do not highly
correlate to each other, as this would amplify the effect of certain indicators within the overall
index.
The construction of indices is similar to creating a mathematical model. Indicator data are standardized using statistical tools, such as converting values to a scale of 0–100, so that all indicators
can be added together. Indicators are then weighted and combined into a single index. Because the
development of an index involves several steps that can result in variations in the final outcome,
credibility is greater when the methodology used is transparent and well documented.
A key step in the process of combining indicators into an index involves assigning relative weights
to individual indicators. Indicators with a higher weighting more strongly influence the outcome
of the index than those with a lower weighting. The decision about how to assign weights can be
based on various factors including societal values and indicator relevance to policy, as well as more
objective factors, such as the robustness of the data.
If weighting is being determined by societal values and policy relevance, you will need to consult
with experts, representatives of the public and politicians to better understand diverse perspectives
on the issues. You can ask participants in your assessment process to rank various indicators based
on perceived importance, and assign a monetary value to the issues they think are important, or
choose indicators using a process of comparison (decision support). As this is very subjective, the
weighting could be subject to scrutiny or perceived relevance over time as societal values change.
If weighting is determined using more objective measures, one approach to consider is to base
weighting on quality and amount of data. A downside of this approach is that indicators containing lower quality or a smaller amount of data are penalized, even if the indicator reflects an important and relevant issue.
Indicators may also be weighted equally, as this avoids some of the challenges presented in this discussion. This approach could be supported by consultations and statistical tools that show minimal differences among the indicators selected.
To more fully comprehend the message relayed by an index, it is useful to disaggregate the index
into component indicators and categories. This gives you a more detailed analysis into specific patterns or to answer questions of decision-makers working in a more detailed context (Nardo 2005).

EXAMPLE: Well-known indices
Gross Domestic Product
Gross Domestic Product (GDP) is a well-known index measuring the size of a country’s economy.
A common approach to measuring GDP is to add together consumer expenditures, business
investments in capital, government expenditures on goods and services and net exports (GDP =
C+I+G+NX). While GDP is frequently used as a proxy for standard of living, it is not a true measure of standard of living because only economic activity is shown. A country may have high
exports, for example, but a low standard of living because of other factors. Also, a major nuclear
accident, natural disaster or marine oil spill will raise the GDP. There are also difficulties when
comparing GDP among countries, as different calculations may be used.
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Human Development Index
The key dimensions of the UN Human Development Index (HDI) are longevity, knowledge and
standard of living. For longevity, life expectancy is used to generate a sub-index. Adult literacy and
combined primary, secondary and tertiary enrolment ratio are used to generate educational attainment or knowledge sub-index. Adjusted income is used to create the standard of living sub-index.
These three sub-indices are arithmetically combined to produce the HDI. More than 170 countries
are ranked by this index. HDI also has helped UNDP to generate a family of related indices, such
as the Human Poverty Index (HPI), Gender Related Development Index (GDI), and Gender
Empowerment Measure (GEM).
Figure 11 provides a snapshot from the Human Development Index (UNDP 2005).
Figure 11: Human Development Index (UNDP 2005).
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Environmental Performance Index
The Environmental Performance Index, released in 2006 by The Yale Center for Environmental
Policy and Law, measures policy performance towards two goals: reducing environmental stresses
on human health and promoting ecosystem vitality and sound natural resource management.
Sixteen indicators express six categories of commonly agreed-upon policy categories:
Environmental Health, Air Quality, Water Resources, Productive Natural Resources, Biodiversity
and Habitat, and Sustainable Energy (Yale Center for Environmental Policy and Law et al., 2006).
The index framework is shown in Figure 12.
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Figure 12: Environmental Performance Index framework (Yale Center for Environmental Policy and Law
et al., 2006)
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Indicator performance is measured using a “proximity-to-target” approach, based on a core set of
environmental outcomes linked to policy goals. Countries are also ranked and compared on an
issue-by-issue basis. Criteria for indicator selection include relevance, performance orientation,
transparency and data quality. The indicators were selected based on a review of environmental
policy literature, expert judgment and policy dialogue in the context of the Millennium
Development Goals. The targets, which are the same for all countries, were based on international
agreements, international standards, national authorities or prevailing consensus among scientists
(Yale Center for Environmental Policy and Law, et al., 2006). Indicator weighting occurs using statistical analysis.
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EXERCISE 3: Calculating a model Air Quality Index for countries
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In principle, a single air quality indicator would combine ambient concentrations of various air
pollutants, most notably various sulphur oxides (SOx), nitrogen oxides (NOx), non-methane
volatile organic compounds (NMVOC), certain heavy metals (like lead), and particulate matter
(PM) of various sizes (i.e., PM10 for particles of 2.5–10 micrometers and PM2.5 for 0–2.45
micrometers). For many areas, data on the levels of these compounds are not available, or at least
not easily found. While a comprehensive global monitoring programme on air quality does not
exist, for various large cities in the world at least some figures are known, although the data are not
always comparable and often lack regular updating. The OECD reports regularly on urban air pollution for some 40–50 cities in member countries, and in Europe the EEA does similar reporting,
but other than that the data are rather dispersed, not always up-to-date, not easily available outside
the city, country or region, or do not exist.
In cases where direct measurements are not available for deriving or constructing an indicator, one
can try to find approximate or indirect variables (proxies), which are not prefect but are still considered good enough for the intended purpose. In case of air quality, instead of air concentrations,
emissions are often used, deals with the apparent sources of air pollution and for which data are
usually better available. But even then, proxies are sometimes used, such as SO2 for SOx, NO2 for
NOx, and PM10 for all small particulates. In addition, various emissions (e.g., from road transport) are not measured directly, but estimated on the basis of underlying activities in the economy
(e.g., for transport the number of cars in a country, the type of engines they use, etc.).
For the purpose of this exercise—how to construct an indicator from data variables—we will
derive a virtual air quality index (AQI) for a country and use Kenya as an example. However, you
are invited to do this exercise for another country, or other area like a city, of your choice.
Kenya’s virtual AQI will be derived by combining emissions of SO2, NOx and NMVOC using a
hypothetical formula created for this exercise. Data for other substances, like PM10 or PM2.5 emissions are not available. Many countries report CO2 and other GHG emissions to UNFCCC as
required of participating developed countries under the UN Framework Convention on Climate
Change (UNFCCC) and the Kyoto Protocol. Other emissions are often reported to UNFCCC, but
still many data gaps persist making it very difficult to show comprehensive time-series. Various
emission estimations for countries, regions and the world as a whole are provided by several agencies, including the Carbon Dioxide Information and Analysis Center in the United States (CDIAC),
the International Energy Agency in Paris (IEA) and the Environment Assessment Agency in
Netherlands, formerly part of RIVM (RIVM/MNP).
Here we will try to calculate a simple, virtual AQI for Kenya for the year 1995, using data from
RIVM/MNP and CDIAC through the GEO Data Portal.
1. Log on to GEO Data Portal web site. In the search box, type “SO2.” Choose the national
“Emissions of SO2 – Total (RIVM/MNP)” option, and press continue. Select the data
for the year 1995, and press continue. Fill out the following table.
Answers:

Kenya

61.81
Emissions of SO2 – Total
(RIVM)
[Thousand tonnes of SO2] 1995

Emissions of SO2 – Total
(RIVM/MNP)
[Thousand tonnes of SO2] 1995
Kenya

2. Repeat this query for the compounds of NOx and NMVOC
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Answers:
Kenya

Emissions of NOx – Total
(RIVM/MNP)
[Thousand tonnes of NOx] 1995

199.80
Emissions of NOx – Total
(RIVM)
[Thousand tonnes of NOx] 1995

Kenya
Kenya

Emissions of NMVOC – Total
(RIVM/MNP)
[Thousand tonnes of NMVOC] 1995

468.48
Emissions of NMVOC – Total
(RIVM)
[Thousand tonnes of NMVOC] 1995

Kenya

3. Summarize Kenya Air Emission Indicators
Indicator
Year

SO2
1995

NOx
1995

NMVOCs
1995

Unit
Kenya

1 000 tonnes
62

1 000 tonnes
200

1 000 tonnes
468

4. Using this data, complete the following formula to elaborate Kenya’s Air Quality Index
(AQI):
Answers:

200

+

600

x 100

x 100

400

468

[NMVOC]
600

+

+

62

[NOx]
400

500

+

AQI =

[SO2]
500

AQI =

5. Repeat the AQI calculation for the neighbouring countries like Uganda, Tanzania, Sudan
and Ethiopia, and create a bar graph and a map to visualize the differences. When ranking
all countries of the world, in this hypothetical case Kenya would rank 107 out of 182.
Fictive AQI 1995

Ethiopia

Sudan

Tanzania

Kenya

Uganda
0

50

100

150

200

250

300

350

AQI

6. Using the US EPA’s AIRNow air quality index, what can you say about Kenya’s air quality?
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The purpose of the AQI is to help understand what local air quality could mean for public health.
To make it easier to understand, the AQI is divided into six categories:
Air Quality Index
(AQI) Values

Levels of Health
Concern

Colours

When the AQI
is in this range

…air quality
conditions are:

…symbolized by
this colour:

0 to 50

Good

Green

51 to 100

Moderate

Yellow

101 to 150

Unhealthy for
sensitive groups

Orange

151 to 200

Unhealthy

Red

201 to 250

Very unhealthy

Purple

251 to 300

Hazardous

Maroon

Each category corresponds to a different level of health concern. The six levels of health concern
and what they mean are:
Good: The AQI value for your community is between 0 and 50. Air quality is considered satisfactory, and air pollution poses little or no risk.
Moderate: The AQI for your community is between 51 and 100. Air quality is acceptable; however, for
some pollutants there may be a moderate health concern for a very small number of people. For
example, people who are unusually sensitive to ozone may experience respiratory symptoms.
Unhealthy for Sensitive Groups: When AQI values are between 101 and 150, members of sensitive
groups may experience health effects, because they are likely to be affected at lower pollution levels than the general public. For example, people with lung disease are at greater risk from exposure
to ozone, while people with either lung disease or heart disease are at greater risk from exposure to
particulate pollution. The general public is not likely to be affected when the AQI is in this range.
Unhealthy: Nearly everyone will begin to experience health effects when AQI values are between
151 and 200. Members of sensitive groups may experience more serious health effects.
Very Unhealthy: AQI values between 201 and 300 trigger a health alert, meaning everyone may
experience more serious health effects.
Hazardous: AQI values over 300 trigger health warnings of emergency conditions. The entire population is more likely to be affected.

44

GEO Resource Book

Monitoring, Data and Indicators

Module 4

5. Data analysis
To this point, you have walked through the process of obtaining data and developing indicators
and indices. The importance of all of this work now culminates as we review the process of how to
analyze the information you have obtained and packaged. The following section will review aspects
of non-spatial and spatial analysis of data. You may wish to refer to Module 7 for further information about physical product outcomes as it considers in a more in-depth presentation and communication of the IEA report.
Non-spatial analysis includes performance evaluation, along with trend, correlation and graphical
analysis. Also included is the presentation of indicators using symbols. This is followed by a review
of spatial analysis using GIS.

5.1 Non-spatial analysis
Performance evaluation

79

Indicators become especially useful when they can be interpreted in the context of performance.
Distance to a specified target is a common way of measuring performance. These measures also
promote accountability to policy-makers, particularly when policies are linked to environmental
performance. The latter is of increasing interest, as seen by the release of the Environmental
Performance Index in 2006.
Baselines, thresholds and targets are ways of measuring changes in the system compared with previous states or future desired states. Baselines allow us to monitor either positive or negative
changes in a system, based on the initial state of the system. It is important that baseline information is present at the beginning of a project to monitor changes over time. Thresholds allow us to
monitor activities that may result in negative activities; the AQI discussed above has a threshold of
151, beyond which most people will experience health impacts. Thresholds can act as our “alarm
systems,” enabling us to take preventative action. Targets indicate goals for performance, and
enable us to monitor positive progress towards the goal. Targets are often used for projects when
sustainable development or improving the system is a goal (Segnestam 2002).
A limitation of performance targets is lack of scientific information that tells us what the actual target should be. In place of empirical data, targets are sometimes determined by consensus based on
best available knowledge, which means the chosen targets may or may not be the most appropriate ones for the system. Nevertheless, targets developed in this way can be useful mechanisms for
mobilizing strategic action at the policy level. Globally, performance indicators are used to assist
countries or regions in monitoring their compliance with globally agreed-upon goals and targets.
A well-known example is the Millennium Development Goals, defined by the UN General
Assembly in 2000.

Trend analysis
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Trend analysis is instrumental in understanding how the data are functioning over time, sometimes
against targets, baselines and/or thresholds. Various possibilities exist to present the trends, which
can easily lead to different interpretations and conclusions. For example, the presentation of an
indicator as absolute value, percentage or index can make an important difference. If we look at the
global supply of renewable energy when displaying the trend in terms of totals (kilotons of oil
equivalents, Figure 13) or shares (%, Figure 14), then we see little change: the supply of total biofuels goes up a little bit, but most others are more or less stable. In fact, the shares hardly change at
all. The message from these graphs simply be “renewable energy has not shown significant changes
since 1990,” which from an environmental point of view is rather disappointing.
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However, when we show an indexed change with 1990 set at 100 (Figure 15), we can clearly depict
the increase in the supply of wind and solar energy. Thus, the message now could be “renewable
energy has shown a substantial increase since 1990, in particular for the supply of wind and solar
energy”—which is much more positive message from an environmental perspective.
Figure 13: Renewable energy supply, total (UNEP Global Environmental Outlook, 2006)
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Figure 14: Renewable energy supply, % (UNEP Global Environmental Outlook, 2006)
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Figure 15: Renewable energy supply, index (UNEP Global Environmental Outlook, 2006)
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Another example is the use of appropriate scales on the X and Y-axis. For example, the following
two fictive graphs created for this Module (Figures 16 and 17) can give quite different impressions.
At a glance, one could easily say that Figure 16 does not show a trend at all, while Figure 17 presents a stable situation. However, they are derived from the very same data and only differ in the Yaxis scale.
Figure 16: Graph Showing Erratic Pattern
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Figure 17: Graph Showing Stable Pattern
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Correlation analysis
Correlation analysis assists us in understanding the degree to which variables are related to one
another, but does not show cause and effect. Correlated data are presented on a graph, with one
variable on the Y-axis and the other on the X-axis. A positive correlation is shown when the scatterplot moves in an upward direction, from lower left to upper right. When variables are negatively correlated, the scatterplot line will run from the upper left to the lower right. The closer the correlation coefficient is to +1 or -1, the stronger the relationship between the two variables, and the
straighter the line on the graph.
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EXAMPLE – Correlation analysis and the Environmental
Performance Index
There appears to be a statistically significant correlation between the Environmental Performance
Index and GDP per capita (Figure 18). This indicates that countries that are more developed tend
also to have higher environmental performance, from a policy perspective. While the trend shows
that wealthier countries tend to have better performance, there is much variation in environmental performance scores among groups of countries located at both ends of the diagram. This indi-
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cates that among wealthy countries, the wealthier countries do not necessarily have better environmental performance, and likewise environmental performance varies among poor countries.
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Figure 18: Relationship of 2006 EPI and GDP per capita (Source: Yale Center for Environmental Law and
Policy et al., 2006).
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Presenting indicators using symbols
In addition to presenting indicators in graphical form, you can also use symbols to depict the status of indicators. Symbols communicate complex information in ways that are easily and quickly
understood. Changes in the value of the indicator may be shown using up and down arrows, and
an indication of whether the change is favourable or unfavourable may be shown using, for example, a happy/frown face or green and red colours.

EXAMPLE:
The following is an example of use of traffic lights to depict the status of indicators from the United
Kingdom Framework Indicators (UK Sustainable Development 2005). As shown in Figure 15, the
traffic lights in combination with commonly known metaphors of checks and x marks, denote
whether there has been a positive, negative or neutral change in the indicator. This is an easy way
of presenting data for a simple analysis of the state of indicators. Each of the indicators also is
linked to a separate web page, so that those wishing to know more information can drill down to
further analysis and technical information about methodology.
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Figure 19: United Kingdom framework indicators (Defra 2006b)
Change since

Indicator
1.

85
1990

1999

Direction in
latest year

Greenhouse gas emissions:

13. Resource use:
18. Waste:
Farmland
20. Bird populations:

Woodland
Coastal

27. Fish stocks:
28. Ecological impacts of air pollution
30. River quality:

Acidity
Nitrogen
Biological
Chemical

Traffic light legend:
= clear improvement
= little or no change
= clear deterioration
= insufficient or no comparable data

DISCUSSION QUESTION
■ Consider the pros and cons of different approaches to presenting indicators to different
audiences.
■ Who are the different audiences that would see the indicators?
■ What information needs does each audience have?
■ What are some ways you can provide the technical information needed while at the
same time making the indicators visually captivating?
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5.2 Spatial analysis
Using Geographic Information Systems (GIS) for IEA
Spatial analysis is the process of modelling, examining and interpreting spatial data and any associated databases. Spatial analysis is a powerful and useful tool for interpreting and understanding
geographic areas, evaluating suitability and capability of natural areas, or for estimating and predicting impacts of human development. An example of a spatial analysis you might perform is to
overlay several layers of data to show the proximity of different features, such as human encroachment into natural wetland or forest areas, and to identify changes in the boundaries of natural
areas over time. Spatial analysis is typically done using various types of computer software, one of
which is a GIS.
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Mastering the use of spatial analysis tools and methods typically involves years of study and practice, and often is a career choice. It is assumed that participants in this training program are more
high level users of the results of spatial information who have or have access to staff with specialist knowledge. However, it is also assumed that reviewing some typical uses of spatial information
in IEA would be of benefit. This is neither comprehensive nor in-depth, but provides a starting
point for more detailed exploration of the required methods and capacities.
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Figure 20: GIS Spatial Analysis (National Geographic Society, 2006)

Geographic Information Systems
Geographic Information Systems are database
management systems for handling geographic
data. Each geographic feature in a GIS has a location on the earth, and a known relation to everything else around it. These GIS systems can manage data on everything from roads, buildings and
utilities, to land use, habitat, and natural areas.
Data associated with every feature include its geographic position and related properties. For example, information about a river or waterway may
include its water storage capacity, flow rate, nutrient status and depth.

Applications of GIS in IEA
•

View and analyze data from
global perspective.

•

Overlay data layers for analysis
and mapping.

•

Provide framework for studying
complex systems.

•

Powerful tool for analysing
changes in landscapes and
human impacts.

Not only can you use a GIS to store data, but it is
also a useful tool for manipulating and analysing
• Create simulations and models
data, particularly to examine spatial relationships
to predict possible future condiamong landscape features, and in monitoring
tions and effects.
long-term changes. For example, using GIS you
can easily calculate the area of forested lands with• Have a a powerful visual and
in 100 m of a particular road, and identify with
universal language.
point locations where critical or protected areas
may be. You could also utilize maps for change
detection analysis (determining loss of natural habitats from one time period to the next) that can
be used to influence government policies and programmes (Boxes 7 to 10).
GIS is not only a storage and analysis tool, but it is a very powerful visual and universal language.
GIS systems are clearly of great value to environmental managers. They exist as standalone data
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management systems, and can perform analysis of complex data. Simulations and models can be
presented in a GIS to help predict potential impacts and future changes under current management programmes or environmental conditions.

Box 6: Vegetation degradation in the Mau Forest
on the Mau Escarpment, Kenya
Conservation of forest vegetation on the mountains of Kenya is critical to the water supply and daily life of many people in the Kenya highlands. However, without data, it was difficult to prove that this was an important issue in the state of the environment of the country; a strong illustration of its importance was essential.
In February 2001, the Kenyan government announced its intention to accept requests for
licenses for logging over a 353.01 km2 area in the Eastern Mau Forest 85 on the Mau
Escarpment. The images in this box show forest degradation in the Mau Forest between
1986 and 2000. Conservationists used data acquired from remotely sensed images to
argue the case against the Government’s intention, pointing out that half the dense forest
in Lake Nakuru’s catchment area had disappeared between 1973 and 2001. Research
has indicated that further destruction of the forest in the upper reaches of the basin could
mean that the main rivers that feed Lake Nakuru would disappear. Both UNEP and the
Regional Center for Mapping of Resources for Development (RCMRD) in Nairobi buttressed this argument with analysis of the importance, recent human activities in and the
potential fate of mountain forests in Kenya, using remote sensing. Not many African societies can claim to be as concerned about natural resources as Kenya now is about its
mountain forest resources.
Source: RCMRD from UNEP 2006
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Box 7: Analysing long-term changes in the
plant communities of Netley-Libau Marsh,
Manitoba, Canada.
Netley-Libau Marsh is a large freshwater coastal wetland at the southern end of Lake
Winnipeg in Manitoba, Canada. Covering an area of 25 000 ha, it is considered one of the
largest freshwater wetlands in the world. It is a complex of shallow lakes and channels
through which the Red River flows on its way to the lake. Over the last few decades, there
has been a gradual loss of aquatic vegetation and amalgamation of water bodies, with a
resulting decline in waterbird populations.
Using spatial data sources (primarily aerial photography, road networks and historic habitat maps) researchers were able to document this loss in marsh habitat. Based on this
analysis, they indicate several factors may be contributing, and argue that as a result of
these significant changes, the marsh is likely no longer functioning as a healthy coastal
wetland. The marsh historically provided benefits to Lake Winnipeg in the form of wildlife
and fisheries habitat, and by removing and storing nutrients that would otherwise enrich
the lake. These benefits have probably been degraded or lost.
As a direct result of this study, there is renewed interest in the marsh ecosystem and its
connection to the lake, which has led to a current research programme that is helping to
understand the marsh’s potential for improving the quality of water flowing from the river
into the lake.
Source: Grosshans 2004
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Box 8: Remotely sensed data to analyse
Midrand’s state of environment
Midrand is strategically located halfway between the major urban centres of
Johannesburg and Pretoria in South Africa. It has an area of 240 km2 and had a population of 240 000 in 2001. The satellite images in this box show the area in 1985 and 2001.
Within this period, data acquired using remotely sensed images showed that 65 per cent
of Midrand was transformed for human settlement, crops and industry. In 2001, there
were 232 hectares of wetlands and river areas. The dominant ecosystem is a transition of
grasslands that contains species that exist in both grasslands and bushveld ecosystems.
These remotely-sensed data for Midrand suggest that effective environmental management strategies are required now to avoid deterioration in environmental quality. The rapid
growth of Midrand’s economy is expected to continue, with associated impacts on the
environment. Current development trends indicate that if effective environment strategies
are not adopted soon, people should expect significant deterioration of the environment.
Source: USGS 2003 from UNEP 2006
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Box 9: Acquiring data for the protection of
important tourism sites, Lake Nakuru, Kenya
Without time series data, a very slow deterioration of the environment is sometimes difficult to detect. This is particularly the case with protected areas where the pressures on
the land may overcome the protection. The satellite images in this box show the deteriorating state of the environment for the “protected” area around Lake Nakuru between
1973 and 2001. Lake Nakuru, located southwest of the city of Nakuru in the Rift Valley,
Kenya, is one of the most beautiful tourist destinations in Africa. It hosts the world’s greatest concentration of flamingos, and has many of the animals that have made Kenya an
important tourist destination.
In spite of its protected status, the Lake Nakuru area has a high degree of vegetation deterioration. The satellite images show the state of the vegetation in 1973 (above) and 2001
(below). The deterioration is having major impacts on the fluctuations of water flow and on
water quality. The satellite images provide data to assess the changing state of the environment of the Lake Nakuru region.
Source: USGS 2003
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EXERCISE 4: Using GIS in IEA reporting
In small groups, discuss the following questions.
■ Using the maps provided, what can you tell about changes that may have occurred in
this wetland system between 1965 and 1997?
■ Give examples of other spatial data layers that could be overlaid and integrated for further analysis.
■ Describe how these time series maps can be used and integrated into a SoE report, and
the information they provide.

92
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Vegetation Classification
Open water

Whitetop (Scolochloa festucacea)

Sand

Sow thistle (Sonchus arvensis)

Mudflat

Foxtail/Salt flat species

Bulrush (Scirpus spp.)

Prairie

Cattail (Typha spp.)

Trees

Giant reed (Phragmites australis)

Cultivated

Source: Grosshans, 2004
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Appendix A: Continuation of GEO
Core Indicator Matrix
Theme

Issue

1

2

3

4

Biodiversity
(continued
from Table 1)

Wildlife
trade

• Trade in flora and fauna (birds, reptiles,
plants, mammals, butterflies, ornamental fish)

• Net trade in wildlife and
captive-bred.species

Overfishing

• Total inland, fresh water and marine fish
catch, production, consumption and trade

• Total and per capita
marine fish catch
• Total fish catch in inland
waters (incl. aquaculture)

Protected
areas

• National, international and local parks and
protected areas: Biosphere reserves (terr.
and marine), Wetlands of international
importance, World heritage sites

• Total protected areas
(number, size) and %
of total land
• Marine protected areas
in LMEs

Freshwater
resources

• Annual internal renewable water resources
• Annual river flows from/to other countries,
by basin
• Annual freshwater use by sector (domestic,
industry, agric., following ISIC classes)
• Annual groundwater recharge
• Annual groundwater withdrawals by sector

• Annual internal renewable
water resource per
capita
• Annual freshwater use
per capita
• Population with
water stress

Water
quality

• River pH, concentrations of oxygen (DO,
BOD), coliforms, particulates (TSS, TDS),
nitrates (NO3, NH4, NP), phosphor (PO4),
metals (HMs), pesticides
• Fish biodiversity (reserves, specie no.)
• Groundwater pH, concentrations of nitrates,
TDS (salinity), iron, chlorides, sulphates
• Waste Water Treatment: % served, public
expenditures

• BOD level of most
important rivers
• Nitrates level of most
important rivers
• Coliform count per
100 ml)
• Pesticides concentrations
in most important rivers

Climate
change

• Anthropogenic emission of GHG (CO2, CH4,
N2O, also HFCs, PFCs, SF6), total and by
sector (transport, industry, agric., livestock,
fossil fuels)
• Emissions of precursors (NOx, CO, NMVOC,
CH4), total and by sector
• Emissions of acidifying gases (NH3, NOx,
SO2), total and by sector
• Atmospheric concentration of GHG, CO,
SO2, NOx, NH3, PM, Pb, VOC, O3
• Glacier retreat
• Annual change of temp., precip.
• Fossil fuel supply (% and intensity)
• Rainwater pH for selected areas
• Expenditures on air pollution abatement
and control

• GHG, NOx, SO2
emissions total and
per capita
• GHG, NOx, SO2
emissions per $US
• Global mean
temperature rise
• Global mean
concentration of CO2,
SO2 NOx, PM10
• Fossil fuel
consumption share
• Renewable energy
supply index

Freshwater

Atmosphere

Potential data variables
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1

2

3

4

Stratospheric
ozone
depletion

• Production, consumption, import and
export of CFCs, Halons, HCFCs, Methyls,
CCl4, MeBr
• Atmospheric ODS concentration over
selected cities (parts per trillion)
• Ozone levels/total ozone column over
selected cities (Dobson units)
• Ground level UV-B radiation over selected
cities

• Total ODS production
by compound
• Total CFC, HCFC and
MeBr consumption

Coastal and
marine areas

Coastal and
Marine
pollution

• Average annual sediment load
• Average annual untreated waste disposal
by sector (dom. ind. and agric. – fertilizers,
pesticides/insecticides)
• Discharge of oil into coastal waters
(000 tonne)
• Concentrations of HMs (Hg, Pb, Cd, Cu,
Fe, Mn, Ni, Co)
• Concentration of PCBs
• Industrial activities in coastal region
• Share of pollution caused by sector
(domestic, industrial, urban, coastal,
transport, refineries)
• Coastal population (growth, urban share)
• Tourist arrival in coastal marine areas
(million/year)
• Number of hotels/resorts in coastal
areas (000)

• Average annual sediment
load
• Average annual untreated
waste disposal by
sector (dom./ind./agric.,
fertilizers, pesticides/
insecticides)
• % of urban population
living in coastal areas
• Area of Exclusive
Economic Zone (EEZ)

Disasters

Natural
disasters

• Occurrences, financial damage and
casualties (people affected, homeless,
injured, killed) related to floods, droughts,
cyclones, earthquakes, landslides, volcanic
eruptions, forest fires

• Total number of
natural disasters p/y
• Number of people killed
by natural disasters,
per mln
• Economic loss due to
natural disasters

Humaninduced
disasters

• Occurrences, financial damage and
casualties (people affected, homeless,
injured, killed) related to transport and
industrial accidents

• Total number of
techn. accidents p/y
• Total number of
people affected by
technological accidents
• Economic loss due to
techn. accidents

Urbanization

• Urban population, total, growth rate
• Number of cities with over 750 000
population

• Average annual urban
population growth rate

Urban air
pollution

• Concentration of pollutants in cities

• Concentration of lead,
PM, SO2, NOx in major
cities of the world

Urban areas
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Theme

Issue

1

2

3

4

Waste
management

• Waste generation and disposal methods
by sector: municipal, industrial, agricultural,
hazardous

• Municipal waste
production per capita
(solids)
• Industrial waste
generated per US$
• Hazardous waste
production per US$
• Movement of hazardous
wastes
• Waste management
fractions
• Exposure to HMs, toxic
chemicals
• Share of recycled waste

Population
and social

• Population, total and growth rate
• Total fertility rate
• Adult literacy (%) by sex
• Education enrolment, net and gross (primary,
secondary, tertiary), by sex
• Education expenditures (prim., sec., tert.)
• Labour force total (% population), by sector
(agric., ind., serv.) and by sex
• Telephones (main lines and cellular per
100 people)
• Daily newspapers (copies per 100 people)
• Radios (number per 100 people)
• Televisions (number per 100 people)
• Computers (number per 100 people)
• Internet connections (number per 10 000
people)

• Average annual
population growth rate
• Population density
change

Economy

• Real GDP, total and per capita, annual
• GDP per capita
• Power Purchasing Parity (PPP)
• PPP per capita
• Number of people in absolute poverty,
• Value added as % of
rural and urban
GDP by sector:
• Merchandise exports (value), total and by
agriculture, industry,
sector: manufacturing, fuels/minerals/
services
metals, services
• Merchandise imports (value), total, food, fuels
• Trade (% of GDP)
• Terms of trade (1995=100)
• Inflation, consumer prices (annual %)
• Unemployment rate (%)
• Total external debt total and % of GNP
• Total debt service (as % of exports of
goods and services)
• Foreign direct investment, net inflows
(% of GDP)
• Official Development Assistance and Aid
(ODA)

Socioeconomic
(incl. health)

Potential data variables
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Theme

Issue

Potential data variables

Proposed key and
lead indicators

1

2

3

4

Consumption
and
production

• Total commercial energy production, by
sector: fossil fuels, hydro, nuclear,
geothermal, biomass, solar, wind
• Total commercial energy use, total and
per capita
• Energy efficiency and intensity
• Traditional fuel use (% of total energy
consumption)
• Energy imports, net (% of energy
consumption)
• Renewable energy use (%)
• Total electricity generation by sector:
thermal, hydro, nuclear, non-hydro,
renewables
• Total electricity consumption
• % population with access to electricity
• Value added by sector: agric., ind., manuf.,
services
• Distribution of GDP by demand sector:
government consumption, private
consumption, gross domestic investment,
gross domestic saving
• Defence expenditures (% of GDP)

• Total commercial
energy production
• Commercial energy
consumption per capita
• Energy use per unit
GDP

Transport

• Motor vehicles in use (per 000 people),
by type of engine
• Total length of motor ways (000 km)
• Density of motor ways (km/10 000 km2)
• Road traffic intensity per unit of GDP
(vehicle km/US$)
• Number of departures and arrivals (airports)
• Energy consumption by road transport
(% share of total consumption)

• Road traffic intensity
per unit of GDP

Agriculture
and
livestock

• Agricultural production index
• Food production index
• Pesticide consumption (tonnes)
• Fertilizer use (000 kg)
• Livestock units (000 head)

• Use of nitrogen on
agric. land
• Use of phosphate on
agric. land
• Use of pesticides on
agric. land
• Agricultural production
value added
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Theme

Issue

1

2

3

4

Human
health and
well-being

• Population below poverty line, urban and
rural, by sex
• % pop with access to safe drinking water,
urban and rural
• % pop with access to sanitation services,
urban and rural
• No. of people per physician, per hospital bed
• No. of people with access to health services
• Government expenditures on health services
• Calories supply, total and from animal food
• Available calories as % of requirement
• Malnutrition in children under five years
• Average life expectancy, by sex
• Crude death rate
• Infant mortality rate
• Mortality incidence, by disease (malaria,
respiratory infections, AIDS, etc.)
• Burden of disease (DALYs)
• % pop affected by noise
• % pop in noise-prone areas
• Level of noise in urbanized cities

• % of total population
access to safe drinking
water
• % of total population
access to sanitation
services
• No. of people per
physician (000)
• Infant mortality rate
(per 1000 births)
• Caloric intake per capita
• % of GDP spent for
health services
• Mortality caused by
respiratory infection
• Mortality caused by
communicable diseases
• Disability-Adjusted Life
Years (DALYs)

Governance

• Environmental institutions, policies in place
• Environmental conventions signed
• No. of conflicts, state failures

• Number of parties to
major environmental
agreements (MEAs)
• Number of organizations
certified by ISO14001
environmental
management standard
• Number of countries with
national councils for
sustainable development
• Responses to international
environmental reporting
and data collections

Support
data sets

• Admin. boundaries (countries, regions,
LMEs, EEZ)
• Infrastructure (roads, rivers, lakes)
• Watershed boundaries
• Cities (location, area)
• Population density (time series)
• Land cover and vegetation (time series)
• Soil units and characteristics
• Elevation and slopes

Geography

Potential data variables
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Module 5

Overview
Integrated analysis of environmental trends and policies is one of the core elements of integrated
environmental assessment (IEA). The integrated analysis described in this module helps answer
the following three questions:
1. What is happening to the environment and why?
2. What are the consequences for the environment and humanity?
3. What is being done, and how effective is it?
In order to answer these questions, IEA analyses environment and human well-being trends and
dynamics based on the drivers-pressures-state-impacts-responses (DPSIR) framework.
Using this framework, the assessment identifies the drivers of human development and associated
pressures that, along with natural processes, affect the state and trends of the environment.
Changes in the state of the environment have impacts on ecosystem services and aspects of human
well-being. In order to assess how society is responding to these problems and effectiveness of these
responses, IEA analyses policies directed at the mitigation and conservation of the environment, as
well as adaptation by people to the environmental impacts.
Integrated assessment of the state of the environment identifies priority environmental and
sustainability issues, specific indicators, and policy targets for a given issue. Such a process could
also be used to identify linkages to human well-being. The current module reviews three types of
analyses of impacts on human well-being: a qualitative analysis of impacts, an analysis based on
the ecosystem and human well-being framework, and analysis of ecosystem—human well-being
connections based on economic valuation.
The analysis of policy responses identifies existing policy measures, both in terms of their effects
and their effectiveness. This involves considering both the policy landscape to identify potential
gaps, and an in-depth analysis of particular policies or policy mixes to determine their effectiveness in light of targets. Analysing existing policy measures is based on the following steps:
A. Understanding the issue to determine what is happening to the environment, why and
what the impacts are.
B. Preparing a policy report card to understand the array of high-level strategies affecting
the environmental issue.
C. Conducting a policy instrument scan to identify the mix of policies influencing the
environmental issue, and the effectiveness of such a mix.
D. Performing a policy gap and coherence analysis to determine if relevant policies are in
place and are focused on the most important drivers and pressures.
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Course Materials
1. Introduction and learning objectives
Integrated analysis of environmental trends and policies refers to a set of processes and methods
to analyse the state of the environment as it is affected by natural forces, human activities and policies.
Traditional SoE reporting that tries to answer the question, “What is happening to the environment?”
has been around for over three decades. Beginning in the late 1990s, several countries prepared SoE
reports using the IEA approach, with increasing emphasis on root causes, policy drivers and
impacts of environmental change. The IEA approach has a series of questions the assessment seeks
to answer (Figure 1).
Module 1 of this Resource Book presents detailed information on the evolving concepts and methods
used in the Global Environmental Outlook (GEO) and related reports by UNEP. This module
focuses on answering the first three questions in Figure 1. The fourth and fifth questions build on
the first three, and are addressed in Module 6.
Figure 1: Key questions to be answered in the IEA framework

3

5. What actions could be taken for a more sustainable future?

4. Where are we heading?

4

3. What is being done and how effective is it?

2. What are the consequences for the environment and humanity?
1. What is happening to the environment and why?

In Step 1 (Figure 1), you will learn about compiling and analysing quantitative and qualitative
information related to the status and trends of the environment, including spatial and temporal
characteristics of change. We also will address how drivers—natural or anthropogenic—exert
influence.
Step 2 will guide you through identifying and analysing ways environmental changes affect the
ability of the environment to provide specific services such as pollination of crops by insects,
regulation of carbon in the atmosphere or the cultural or recreational value of landscapes. Here,
you also will investigate direct versus indirect impacts on human vulnerability and well-being as
well as the potential costs of those effects.
Step 3 involves identifying all policies that have significant influence on the environment and
human well-being. It also helps identify policy gaps and opportunities for policy innovation, and
determine the effectiveness of policies.
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Upon successful completion of this module, you will be prepared to:
■ Identify priority issues influencing environmental sustainability.
■ Describe and interpret environmental change through time and space, by making use of
qualitative and quantitative information, including indicators.
■ Identify direct and indirect causes of environmental change.
■ Identify and characterize impacts of environmental change on environment and society.
■ Identify and analyse policy mechanisms and responses that directly or indirectly contribute—in positive or negative ways—to environmental change.
Keeping environmental state-and-trends assessment for all issues clustered helps analyze crosscutting issues within the environmental domain and then, separately, discuss policy matters in one
section that may facilitate comparison. However, separating the analysis of policies from the
description of underlying environmental status and trends might make for a more fragmented
report.

DISCUSSION QUESTIONS
In groups of 3-4 persons, discuss the following questions for five minutes. Be prepared to share
your key points in plenary.
Q: Do the questions proposed on Figure 1 reflect your understanding of what should be
covered by IEA? If they do not, how would you rephrase them?
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A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: In your opinion, given your experiences to date, is it more advantageous to treat stateand-trends separate from policy analysis or integrated? Why?
A:

................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

2. Spatial, temporal and thematic context
Environmental assessment and reporting has been around since the 1960s, and many countries
have at least a few examples from previous reporting processes. Environmental state-and-trends
analysis presents a “cutting the cake” dilemma since the environment is a complex subject. It has
fuzzy spatial and thematic boundaries, and presents challenges to IEA practitioners in deciding on
a geographic area within which to carry out assessment, themes and issues and/or resource sectors
upon which to focus analyses.
Environmental themes for the purpose of this training module are defined as broad categories of
environmental concern, sometimes related to environmental media such as air or water. Although
terminology varies, it is common to find that those same themes cross a wide range of IEA analyses. A
given environmental theme can include many environmental issues that are interconnected in a
wide variety of ways. Issues are more specific concerns with which stakeholders can directly relate
(e.g., land degradation, air and water pollution, smog, greenhouse gas emissions). Resource sectors
include agriculture, forestry, fisheries, tourism and others.

2
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2.1 Setting spatial boundaries
In principle, you can carry out an IEA analysis for any given issue, geographic area or level of decision
making. In practice however, there usually are two choices: analysis based on jurisdictional (political)
boundaries, or on non-political boundaries (e.g., ecoregion, watershed). Using either approach has
advantages and disadvantages; only rarely do the two spatial boundaries coincide as they do, for
example, in small island states. The geographic area is often specified by the mandate for the
reporting programme. However, even in cases when the report is clearly focused on a country, there
are needs to analyse specific issues on the level of ecological units (e.g., ecosystems, watershed, airsheds), usually both in subnational and transboundary contexts.
Table 2: Environmental assessment in ecosystems versus in political boundaries
Ecounit boundary

Advantages
• More meaningful interpretation of environmental trends relevant to specific
ecosystems.
• Better understanding of ecosystems as functional units.
• Direct connection to ecosystem-scale policies.
• Focused research results and analysis.
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Disadvantages
• Limited availability of some data expressed at the scale of ecounit
(particularly socio-economic data).
• Political complexity arising from analysis of resources under shared
jurisdiction.
Jurisdictional (political)
boundary

Advantages
• More uniform regulatory environment.
• More simple data collection.
• Direct connection to jurisdiction-wide policies.
Disadvantages
• Resource-specific trends masked by data collected on the level of political
jurisdiction.
• Difficulty detecting differences in ecosystem impacts of specific policies.

(Modified after Pintér, Zahedi and Cressman 2000)

2.2 Temporal scale
In contrast with SoE reports that typically assess past and current trends and dynamics, IEAs combine retrospective integrated analyses with future outlook. Defining the temporal scale—how far
do you look back and ahead—is important for conceptual clarity. There are also important
methodological and technical implications.
Setting the retrospective boundary is relevant in Module 5, while the future outlook matters for the
scenario analysis discussed in Module 6.
When considering the temporal scale, the key questions you may want to ask and answer include:
■ Is the time scale on which you need to report explicitly defined in the mandate for the
IEA? If this is the case, there is little room for flexibility.
■ In which time scale do the environmental issues you want to assess show significant or
detectable change?
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■ Do you need to use one time scale for all of your issues, or can you choose time scales
as required by the dynamics of any given environmental issue?
■ How far back do you expect to have reliable data?
■ How far into the future do you need to or can you project environmental trends?
An additional question to consider is whether the time horizon chosen could or should be linked
to a landmark event say, the publication of a key report, a political declaration or some other milestone that can serve as a point of comparison both from the policy and progress point of view. The
key point is that besides technical feasibility and scientific rationale, a time should be chosen that
also helps maximize the impact of the assessment.

8

2.3 Thematic vs. sectoral breakdown
Given the now widely recognized close coupling of the environment with economic and social
development, IEA analysis must cover an ever growing circle of issues that used to be regarded as
marginal to environmental reporting.
Broadening the focus brings with it questions concerning the way environmental themes and issues
could be analysed. Ultimately, the environment is one unit, even if with many components and
processes, and any thematic or sectoral division should serve only to simplify the analysis and
communication.
In a more traditional approach, the analysis is organized around environmental themes (e.g., water,
air). From the perspective of policy, however, environmental problems under different themes
often intersect with the same set of socio-economic processes or policies. Development of the
transportation infrastructure, for instance, has implications for land cover, water quality and
biodiversity. Such impacts would appear fragmented if the analysis were structured around
environmental themes. So, from one point of view, analysing environmental implications of the
sector would be more practical/strategic.
However, using a sectoral approach, for example, transport, energy, agriculture, may result in fragmenting the environmental picture. Pressures on water quality, for example, may need to be
addressed under agriculture, energy and municipal water supply.
Although we have presented sectoral and thematic approaches as two distinctly different alternatives
in this module, there are ways to combine the two, depending on the environmental problems and
information needs of your country or region. Before starting an actual IEA Analysis, your core group
should have analysed its assessment needs, and agreed on a clear set of the objectives and goals for
the process (see Module 3 for more detail). In developing a consensus on a context for the IEA, it is
important to keep in mind that it is not possible to cover all aspects of the environment in one assessment or reporting process. Further, environmental assessment and monitoring should be conducted
in a continuous cycle. There is a mix of both thematic and sectoral reporting with different frequencies
(e.g., larger overall IEA reports every five years and shorter, sectoral or indicator-based reports
annually).
With use of the Internet becoming more widespread, some aspects of IEA reporting also become
ongoing rather than a cyclical, stop-go process. For instance, updates on specific indicators can be
published on IEA websites and databases as new data become available, without waiting for the
next IEA report cycle.

4
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EXAMPLES
Examples of sectoral and thematic reporting programmes at the global level
Global Forest Resources Assessment – http://www.fao.org/forestry/fo/fra/main/index.jsp
World Water Assessment – http://www.unesco.org/water/wwap/index.shtml
State of the Great Lakes (SOLEC) – http://www.epa.gov/glnpo/solec/solec_2004/sogl_2005(full).pdf
World Energy Assessment (World Energy Council, UNDP) –
http://www.undp.org/seed/eap/activities/wea/
International Assessment of Agricultural Science and Technology for Development (IAASTD)–
http://www.agassessment.org/

DISCUSSION QUESTIONS
Q: What were the contexts of previous SoE reporting processes in your country?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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................................................................................................................................................................................

Q: Having considered the contexts of previous reporting processes and the existing IEA
and environmental information needs for decision making, what is the best context for
a new assessment process in your country?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: How might the new IEA process be designed to minimize the “cutting the cake dilemma?”
Discuss issues related to analysis of transboundary environmental problems.
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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3. Analytic framework for integrated environmental
assessment
PRESENTATION AND DISCUSSION

11

Given that integrated environmental assessment deals with a system as complex as the environment and its interactions with society, a framework for analysis is essential for a successful IEA. A
framework guides the analysis from general concepts towards details, and ensures that all participants involved explore different aspects of the environment from a common starting point, proceeding collectively and in an informed manner.
Agreeing on an analytic framework:
■ helps position the environment in relation to issues of sustainable development;
■ helps establish cause-effect relationships qualitatively, and quantitatively supported by data
and indicators;
■ provides a communication tool for engaging a multi-sectoral and multidisciplinary
group in an informed manner, by categorizing a set of complex issues and relations; and
■ provides a roadmap and systematic checklist for the IEA authors.
Several common analytical frameworks for environmental analysis exist (Table 3). Some, such as
the drivers-pressures-state-impacts-responses framework, have been developed and tested in national SoE reporting. Others, such as the orientor framework, are more recent, but hold promise
because they are based on a systems view of ecosystems and economies (Bossel 1999).

12
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Table 3: Alternative analytic frameworks and their advantages and limitations.
Type

Components

Advantages and limitations

DPSIR

Drivers-Pressures-State-ImpactsResponses on environment and
human well-being.

Advantage
• Simple, intuitive analysis when focused on a single
issue.
• Considers human-environment interlinkages.
• Integrated complex environment-socio-economic
issues, analysing the impact of environmental
change on human well-being.
• Brings together multi-stakeholders with disparate
expertise, e.g., social sciences, natural sciences,
and policy and law.
Disadvantages
• Difficult to see horizontal linkages among
environmental issues.
• Provides little guidance on the type of impacts that
can occur, or the types of policy responses that
might be considered.

Vulnerability

1. Exposure to environmental
change.
2. Capacity to adapt to change.

Advantage
• Identifies areas where potential for unsustainability
may be greatest.
Disadvantage
• Not directly suitable for whole system analysis.
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Type

Components

Advantages and limitations

Ecosystem
well-being

Ecosystem services:
• provisioning
• regulating
• cultural.
Human well-being:
• the necessary material for a
good life
• health
• good social relations to help
others, and provide for children
• security, human-made disasters
• freedom and choice.

Advantage
• Systematic linkages among many dimensions of
the environment and human well-being interaction.
• Research more focused and provides for new data.
• Highlights emerging issues which require immediate
policy response
Disadvantages
• Detailed and complicated terminology.
• Relevance not immediate for policy-makers whose
focus is on political jurisdictions.
• Selective analysis of ecosystems.
• Still in relative infancy.

Capital based

•
•
•
•

Advantage
• Solid basis in economic valuation and capital
providing increased relevance for decision-makers.
Disadvantage
• Some resistance by practitioners to extending the
concept of capital to environmental and social
domains.

Sectoral

Land, forest, biodiversity, fresh
water, marine and coastal areas,
atmosphere, built-up areas.

Advantage
• Relevant for those interested in sectoral discussion
of issues.
Disadvantage
• No immediate relevance for those interested in
regional discussion.
• Weak linkages to other issues relevant to
mainstreaming the environment

Issue based

Climate change, water pollution,
urbanization, environmental
education.

Advantage
• Resonates with public and decision-makers’
concepts and perceptions.
• Provides for focused research and identifies
emerging issues.
Disadvantage
• Can be ad hoc, depending on the contrast
between public interest and what scientists deem
important to address.

Sustainability

Environment, economy, society;
some variations include governance
or institutions as fourth components

Advantage
• Based on systems perspective; takes environment/
development interactions into account;
intergenerational perspective; may require
identification of safe thresholds or targets;
increasingly accepted by public and private sector.
Disadvantage
• Potential for high level of complexity; uncertainty
related to definition, interpretation and
measurement

Natural capital
Human-built capital
Social capital
Human capital.

DISCUSSION QUESTION
Form groups of two and discuss what, if any, conceptual framework you have used in your work.
Identify and explain the framework to your colleague; draw a diagram if applicable. What was your
experience with the framework? When reconvening in plenary, prepare to comment on frameworks in your list.
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This module is based on the Drivers, Pressures, State, Impacts, Responses framework. This framework is used in GEO reports, including the fourth Global Environment Outlook (GEO-4) (see
Figure 2 of Module 1). For training purposes, this resource book uses a graphically simplified version
of the GEO-4 framework, and this is presented in Figure 2.1 This DPSIR framework guides you in
telling an integrated story about an environmental issue. Arrows in the diagram indicate general
cause-and-effect relationships among components of the framework. While some relationships are
straightforward and easy to demonstrate, many linkages in environmental analyses are complex,
and effects typically are attributable to multiple causes, related to different actors, operating on
multiple spatial and temporal scales.
Analysing the STATE and TRENDS of the environment is central to IEA (Figure 2). This involves
identifying priority environmental state issues, and analysing changes retrospectively through space
and time. In the context of UNEP’s Global Environment Outlook reports, typical environmental state
variables are grouped according to categories such as air, land, water and biodiversity. To effectively
answer the question What is happening to the environment and why? (Step 1, Figure 1), an analysis of
state variables must be accompanied by an understanding and appreciation of the DRIVERS (driving
forces or indirect drivers) and PRESSURES (direct drivers) that affect state variables individually and
collectively. Drivers (including demographic changes, economic and societal processes) lead to more
specific pressures on the environment (including for example, land use change, resource extraction,
emissions of pollutants and waste, and modification and movement of organisms). These pressures
lead to changes of the STATE of the environment (e.g., climate change, stratospheric ozone depletion,
changes in biodiversity and pollution or degradation of air water and soils), which are in addition to
those that result from natural processes.
These changes affect the ecological services that the environment provides to humankind, such as
the provision of clean air and water, food and protection from ultraviolet radiation as well as
impacts on other aspects of the environment itself, such as land degradation, habitat quality and
quantity and biodiversity. As a result of changes in ecological services, and mediated by demographic, social and material factors, there are IMPACTS on human well-being (health, economic
performance, material assets, good social relations and security).
Societal RESPONSES can influence these environmental states and their associated pressures and
drivers (either intentionally or unintentionally). Societal responses essentially fall under two categories:
(1) responses directed at mitigating exposure to environmental impacts (e.g., through environmental
restoration and enhancement); and (2) responses which help society adapt directly to the impacts
that occur and/or build the capacity to adapt to changes in the environment. Societal responses
include formulating and implementing public policy, laws and establishing/strengthening institutions, as well as through advances in science and technology.
The exposure to changes in various environmental states, combined with the ability of society to
adapt to these changes, determines the degree to which people are vulnerable or are resilient to
environmental change.

1 The basic structure of the diagram has been developed by the European Environment Agency (Smeets and Weterings 1999).
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Figure 2: Analytic framework for integrated environmental assessment and reporting
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HUMAN SOCIETY
D – DRIVERS

P - PRESSURES
Sectors:
Agriculture, fisheries
and forestry
Transport and housing
Finance and trade
Energy and industry
Security and defence
Science and education
Culture

Human influences:
Emissions (pollution)
Land-use
Resource extraction
Modification and
movement of
organisms
Natural processes:
- Solar radiation
- Volcanic eruptions
- Earthquakes

Step 1

Population demographics
Consumption and production patterns
Scientific and technological innovation
Economic demand, markets and trade
Institutional and social-political
frameworks
Distribution patterns

I - IMPACTS

Step 1

Human well-being
(International goals and targets)
Material needs
Health
Security
Freedom of
choice
Vulnerability to change in:

Step 2

R – RESPONSES

Step 3

(Interventions)
Formal and informal
adaptation and mitigation
to environmental change by altering human
behaviour within and between the D, P and I
boxes i.a. through: science and technology;
policy, law and institutions; and coping
capacity.

S - STATE (Environmental Change)
State of atmosphere, land and water, and trends
such as:
Climate Change (also referred to as a direct driver)
Desertification and land-degradation
Loss of biodiversity
Pollution and degradation of air,
land and water

Economic
and Social:
Goods
Services
Stress

Environmental:
Provisioning
services (goods)
Regulating
services
Cultural
services
Supporting
services
Stress (i.e.
diseases and
hazards)

Step 1

ENVIRONMENT
Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?

It is clear that environmental issues are interlinked. An understanding and appreciation of these
interlinkages is part of telling an integrated story of an environmental issue. For example, a driver
(population growth in a forested watershed) can result in many environmental pressures such as
increased logging and sewage discharge to rivers (Figure 3). Similarly, a pressure can have an effect
on many environmental states (e.g., logging affecting the state of forest cover, soil quality and, in
turn, water quality).

GEO Resource Book

9

Module 5
15

A training manual on integrated environmental assessment and reporting

Figure 3: Interlinkages among environmental issues

Air quality

Water quality

Soil quality

19
to
26

CASE EXAMPLE
Telling an integrated story about water quality issues in Canada’s Red River Basin and
Lake Winnipeg
Figure 4: Lake Winnipeg and the Red River Basin

(Modified from Google Earth)
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The Red River flows north from the United States into Canada where it empties into Lake
Winnipeg, the world’s 10th largest freshwater lake. The Red River Basin is about 846 000 square
kilometres in extent.
State: Water quality in the Red River experienced increases in flow-adjusted, total nitrogen and
phosphorous concentration between 1978 and 2000, particularly north of the city of Winnipeg and
the confluence of the Assiniboine and Seine Rivers.
Among the key Drivers (i.e., indirect drivers) of these pressures are urban expansion due to population growth and increased agricultural production to meet growing agriculture export
demands.
Pressures (i.e., direct drivers): Total nitrogen and phosphorous concentrations in the Red River
arise primarily from non-point source nutrient loading from intensive agricultural production in
the Red River Basin, and from urban runoff and sewage discharges from the city of Winnipeg in
Canada, and Grand Forks and Fargo in the United States.
The decreasing water quality of the Red River is having a serious negative Impact on Lake
Winnipeg due to massive and rapid eutrophication. This ecosystem impact affects human wellbeing. For example, there is a decrease in the quality of recreational use of the lake, while commercial
fish catches are at least temporarily higher due to the increased availability of biomass fish can feed
on.
Currently, a mix of public policies implemented by the Manitoba provincial government of influences
this environmental issue. For example, one policy is directed at the nutrient loading pressure. The
Canada-Manitoba Agriculture Policy Framework calls for a 16 per cent reduction in average erosion rates on Manitoba farmland, and a 12 per cent reduction in residual nitrogen on Manitoba
farmland by 2008. Specific policy instruments being implemented range from a single economic
instrument (a riparian tax credit) to a host of direct programme expenditure instruments (e.g.,
expansion in number of conservation districts), regulatory instruments (finalization of water quality standards), and institutional instruments (e.g., provincial nutrient management strategy).
Overall however, there is a general consensus that water quality in the Red River Basin in general,
and in Lake Winnipeg in particular, is not being sufficiently addressed through the existing mix of
local, provincial, federal and international policies.
Those policy efforts are directed at reducing the rate of change in the state of water quality (i.e.,
exposure to change). What are the societal responses directed at facilitating adaptation to impacts?
One example of current adaptation is by recreational swimmers who forego use of the lake during
algae blooms, aided by public warnings through news and media. Additionally, the Lake Winnipeg
Stewardship Board (2005) has been formed to study the lake, and make recommendations for mitigating the pressures on the lake and for adapting to the impacts. Many of these recommendations
are now being advanced by the Lake Winnipeg Federal/Provincial Implementation Committee
(2005).
The issue of water quality degradation in the Red River Basin and Lake Winnipeg is interlinked with
other environmental issues as well. Perhaps one of the most striking examples is the potential impact
of greenhouse gas emissions on climate variability and change. An increase in occurrence of highintensity rainfall events could affect water-borne soil erosion and subsequently, nutrient loading
rates.
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EXERCISE
As an option, the exercise can be completed, if conditions permit, before a training session.
Using the template provided, address the following questions:

17
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■ Select one specific issue, and identify the specific environmental STATE that the issue
involves. How has this state changed over time?
■ Identify a general societal DRIVER with broad influence on the pressure and environmental state.
■ Identify a societal PRESSURE directly affecting that environmental state. What natural
disturbances might be causing your environmental state to change?
■ Given the change in your environmental state, what are examples of key IMPACTS on
the services that ecosystems provide, and human well-being?
■ What existing policies and policy instruments (including laws and institutions) contribute to restoring or enhancing the environment (e.g., have an influence on the environmental state, pressures and drivers)? What policies and policy instruments have
helped (or hindered) the ability of communities and businesses to adapt to impacts of
the change in the environmental state? What technologies have facilitated restoration
and/or adaptation?
Figure 5: DPSIR framework exercise
HUMAN SOCIETY
DRIVERS

Step 1

PRESSURES

IMPACTS
Well-being

Step 1
RESPONSES

Step 3
Services

STATE and TRENDS

Step 1

ENVIRONMENT
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Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?
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4. Step 1: What is happening to the environment
and why?
The first step in the GEO approach to an IEA is to address the question: What is happening to the
environment and why? This question can be answered by considering more detailed questions of
the DPSIR analytical framework. These questions include:
■ What are the priority environmental issues (e.g., water quality/quantity, air pollution,
biodiversity)?
■ What are the specific concerns related to the STATE of the environment for each issue
and what are the key TRENDS?
■ What DRIVERS and PRESSURES are causing environmental change?
■ What INDICATORS are appropriate and necessary to characterize these states, pressures and drivers?

40

The following sections provide guidance for addressing these questions.
Figure 6: Analytical framework – What is happening to the environment and why?
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HUMAN SOCIETY
DRIVERS
Indirect influence through
human development

PRESSURES

IMPACTS

Step 1

Direct influence
through human
interventions

Human well-being

Step 2
RESPONSES
Mitigation and
adaptation

Sectors:

Step 3
Economic,
social
goods
and
services

Human
influences:

Natural
processes:

Ecosystem
services

STATE and TRENDS
Water, land, atmosphere,
biodiversity

Step 1
Step 1
ENVIRONMENT
Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?
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4.1 What are the priority environmental issues?
IEA brings organizations and individuals representing a range of sectors and disciplines into a joint
process, and generates a richness of viewpoints and interests while also building ownership of
results. Such a multi-stakeholder process presents challenges in reaching consensus because assessing
environmental conditions can raise a large number of intertwined issues, themes and interests, and
stakeholders often have divergent views on these issues.
In order to carry out an IEA, it is essential to identify a list of major environmental issues, and then
categorize them into a manageable number of themes. The desired result is a list that is comprehensive yet easy for the assessment participants to understand, and should be in a format in which
contributions can be offered easily.
The issues important for any given state-and-trend environment analysis can be identified using a
combination of methods. A good list often can be identified from a brainstorming session among
IEA participants. The more diverse the group of participants, the more comprehensive the list of
issues. Some of the methods for developing a list of important environmental issues include:
■
■
■
■

Brainstorming in a multi-stakeholder group and breakout groups.
Multiple expert and stakeholder consultations (smaller groups than above).
Surveys of individual experts and stakeholders by e-mail, telephone or regular mail.
Review of relevant literature.

Please note that these approaches are not mutually exclusive.

EXERCISE
Form groups of 4-5, and carry out the following tasks:
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■ Discuss and note key specific environmental issues related to the state-and-trends of the
environment in your country (can be based on your homework assignment on DPSIR
framework).
■ Assign specific environmental issues to general categories (following the table below).
■ How many distinctly different themes did your group identify? How many specific
state-and-trends of the environment issues? Can some of the specific issues under a
given theme be expressed as a single issue?
Priority environmental issue

General theme

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
In plenary, carry out the following tasks:
■ Combine the work of all groups into one table (e.g., using flip charts or overheads).
■ Determine the general themes for the overall group; organize all specific state-andtrends of the environment issues according to those themes.
■ Combine related specific issues as appropriate.
Time: 20 minutes for group work, 30 minutes plenary.
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For the most part, a limited number of general themes will emerge from any approach used to
identify specific environmental issues. Because of this, global assessments often use a general
themes-list as a starting point in the assessment.
The general themes of GEO-4 and some other assessments are summarized in Table 4. These themes
can be used to check the comprehensiveness of the list developed in your participatory approach.
Table 4: State of the environment themes for selected environmental assessments
Report

State-and-trends of the environment themes and issues

GEO-4

•
•
•
•
•

Atmosphere: climate change, ozone, air pollution
Land: land degradation, forests
Water: coastal and marine, freshwater
Biodiversity
Regional Perspectives

Millennium Ecosystem Assessment

•
•
•
•
•
•
•
•
•
•

Forest/woodland: tropical/subtropical, temperate, boreal
Dryland: hyperarid, arid, semiarid, dry subhumid
Inland Water
Coastal: terrestrial, marine
Marine
Island
Mountain
Polar
Cultivated: pasture, cropland, mixed
Urban

GEO Brazil

•
•
•
•
•
•

Soil and land
Water
Forests
Atmosphere
Marine and Coastal Areas
Fishery Resources

Pacific Environment Outlook

•
•
•
•
•
•
•

Land and food
Forests
Natural disasters
Waste management and pollution
Freshwater
Biodiversity
Marine and coastal regions

Africa Environment Outlook – 2

•
•
•
•
•
•
•

Atmosphere
Biodiversity
Coastal and Marine
Forests
Freshwater
Land
Urban Areas
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Further selection is necessary even after a comprehensive set of state-and-trends of the environment themes and specific issues has been identified. This is because the list which emerges from
this process is often longer that can be reasonably accommodated in a national IEA reporting
process, given the constraints of time, and human and financial resources. It is, therefore, necessary
to prioritize both themes and specific issues.
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There are many challenges associated with prioritization, including:
■ Criteria for an issue to be considered a priority (e.g., high cost, significant risk, public
awareness, political attention, place in issue cycle [ref. Module 3])
■ Relationship to the priorities listed in official policy statements
■ Stakeholders who select priorities and legitimacy of representation
■ Number of issues that can be included in a national IEA report?
■ Process used to agree upon priority issues.
A range of techniques is available to help prioritize issues, including brainstorming sessions, expert
consultations and surveys (Table 5). Whichever technique is used, it is important to identify key
criteria to distinguish higher priority issues from lower priority ones. Additionally, it is important
to have a sense of the number of specific issues that reasonably can be accommodated in the
reporting process.
It is important to note that the priority list identified during an IEA might be refined after
analysing its content in more detail. For example, there might be limited data for a certain issue,
which might, in turn cause an issue lower on the priority list to be considered instead.

48
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Table 5: Techniques that groups might use for setting priorities
Prioritization Technique

Description and Reference

Traditional Voting

Given a list of important environmental issues, each participant is asked to
vote, for example by:
• Show of hands.
• Secret ballot.
• A dotocratic method, where each person is given a number of coloured
stickers equalling the number of items that can be considered. With the
entire issue list placed on a single board, each person places stickers
beside their priority issues. People are allowed to distribute their dots as
they wish (i.e., they can invest all their dots in a single issue if they feel
that best represents their views). Issues are then ranked according to the
number of stickers each received.

Nominal Group Methods

Participants are asked to choose a list of specific issues they feel are most
important, and to rank them by relative importance. These rankings are
collected from all participants, and aggregated.
Reference: http://www.ryerson.ca/~mjoppe/ResearchProcess/841
TheNominalGroupTechnique.htm

Consensus Decision Making

“A consensus represents a reasonable decision that all members of the
group can accept. It is not necessarily the optimal decision for each
member. When all the group members feel this way, you have reached
consensus. This means that a single person can block consensus if he or
she feels that it is necessary.”
Reference: http://www.npd-solutions.com/consensus.html
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EXERCISE
Using the themes and issues identified in the previous exercise, rank the priority of each issue using
a three-point scale (low, medium and high).
Compile the results in plenary, and establish a priority ranking of the issues (i.e., how many high,
low and medium rankings each receive).

45

Complete the following worksheet below for your country.
What is the
general theme?

What is the
environment issue?

What is the geographical
scale/coverage of the problem?

What priority should be
given to the problem?
Low

Medium

High

50

51
Time: 10 minutes individually, 20 minutes plenary.

4.2 What is the specific STATE-and-TRENDS of the
environment for each priority issue?
Priority environmental issues as identified above are often quite general (e.g., water quality, air
quality, biodiversity). As we go forward, it is important to be more specific with regard to each priority environmental issue. This will make it much easier to identify what is happening to the environment and why.
Consider water quality for example. This issue is sometimes specified in an aggregate form (e.g., a
country’s national water quality index). To conduct an integrated analysis it is necessary to think
of water quality in a more spatially defined context. For example, a certain river and lake system
might be particularly problematic at the time you are developing your IEA. The following case
illustrates this level of specificity, building on an earlier case study under Section 3. This example
will be used in later sections to illustrate the telling of an integrated story using the DPSIR framework.
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CASE EXAMPLE
The state of water quality in the Red River, Province of Manitoba, Canada
For an example of an environmental state issue, consider water quality in Lake Winnipeg (introduced in section 4). From 1978 through 2000, there was an increase in nutrient concentration ( in
the Red River flowing into Lake Winnipeg, particularly north of the city of Winnipeg (approximately 600 000 inhabitants) and where two other rivers, the Assiniboine and Seine, merge with the
Red River.
The figure below illustrates the increase in total nitrogen concentration between 1978 and 2000 at
a monitoring station north of the city of Winnipeg, MB. The increase of nitrogen concentration in
a major river flowing into Lake Winnipeg is relevant for IEA analysis, as nitrogen in excessive quantities can be one of the common factors in causing algal blooms and other water quality problems.
This piece of information is necessary, but insufficient to understand the nature of water quality
problems in the lake, as there may also be other causal agents at work that would need to be monitored and understood.
Figure 7: Flow adjusted nitrogen concentration in the Red River north (downstream) of Winnipeg
(Armstrong 2001).
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4.3 What are the DRIVERS and PRESSURES causing
environmental change?
Once we have come to understand the specifics of the environmental state, we can then start developing an integrated story of what is happening to the environment and why. We accomplish that
by answering: “What are the Pressures and Drivers that have caused the change to occur?”
Examples of types of pressures and drivers identified in many global environmental assessment
reports, such as UNEP’s GEO-4 report on the state of the global environment and the Millennium
Ecosystem Assessment of 2005, are provided in Table 6.
Proposed table with changes
Types
DRIVERS

PRESSURES

UNEP GEO-4
• Consumption and production patterns
• Population demographics
• Science and technological innovation
• Economic demand, markets and trade
• Institutional and socio-political frameworks
• Distribution patterns.

55

56

UNEP GEO-4
• Sectors
– agriculture, fisheries and forestry
– transport and housing
– finance and trade
– energy and industry
– security and defence
– science and education
– culture
• Human influence
– Pollution
– land use
– resource extraction
– modification and movement of organisms

The purpose of identifying drivers and pressures is to establish an integrated story of likely causes
of the observed changes in the state of the environment. The story starts with identifying a pressure, which is readily identifiable as a cause of the environmental change. For example, sewage discharge from upstream communities represents a pressure causing changes in water quality in a
river or coastal bay. A driver behind this particular pressure could be rapid population growth in
the upstream communities.
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CASE EXAMPLE
Drivers and pressures affecting the state of water quality in the Red River
The increases in total nitrogen concentration in the Red River north of Winnipeg are affected by
several direct pressures. The entire watershed of the Red River is intensively farmed on both sides
of the border between Canada and the United States. Given this land use, there exists a high potential for non-point source nutrient loading via runoff during heavy rainfall and spring melt events.
There also is a major urban centre (the City of Winnipeg) just south of the mouth of Red River at
Lake Winnipeg. Pressures on the river from storm water drainage, as well as treated and periodic
discharges of untreated sewage add to the pressures resulting from agricultural activities. While
Winnipeg is a major centre near the delta of the Red River, there are several towns and cities in the
upstream reaches of the river in both Canada and the United States.
There also are natural events that directly pressure the river system, including slow biological
metabolism during cold winter seasons when temperatures can remain below minus 15 degrees
Celsius for weeks or months on end. Most notably, there are frequent floods in the Red River Basin,
the most recent of which occurred in 1997, causing damage in excess of US$2 thousand million in
the United States and Canada (NRCAN 2006; Wikipedia 2006).
The drivers of these pressures also can be articulated. In terms of the pressure of nutrient loading
from agricultural land, there has been a several-year trend of increasing agricultural exports from
the Canadian prairies (Figure 8). Canada’s National Farmer’s Union (NFU) indicates that while
Canadian agri-food exports have expanded fivefold since 1979, family farm incomes have declined
over the same period (NFU 2005)
Figure 8: Growth of agriculture exports in Canada (NFU 2005)
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EXERCISE
■ Form groups of 4-5, and select a specific environmental state for the exercise.
■ Use the following DPSI Story Sheet to record the environmental STATE that is the focus
of your issue.
■ Identify PRESSURES and DRIVERS that influence the environmental state you have
selected. Draw lines between the pressures and drivers that are linked.
■ Complete the worksheet for discussion in plenary. Note that impacts will be identified
in a subsequent exercise.
Q: Does your group have enough knowledge to identify all relevant relationships in a
theme, issue or sector? If not, who else would need to be involved to complete the analysis?

57

58

Time: 25 minutes for group work, 15 minutes in plenary (pick two groups to present).
Figure 9: The DPSI Story Sheet.

Drivers

58
Pressures

State-and-Trends
(only one)

Impacts

Environmental
state:

Draw arrows connecting
specific driving forces to
specific pressures

An integrated story must not stop at understanding the causality chain for just one specific issue.
Integrated environmental assessment looks for linkages among environmental issues. A direct or
an indirect driver identified for one issue could be having an effect on other environmental issues.
This combination of interlinkages was described in Figure 3.
For example, you might have a concern about the state of water quality in a river, and might identify sewage discharge upstream as a direct pressure on this state. In that example, are there other
environmental states for which this sewage discharge might be serving as a pressure? It is possible
that the discharge affects the state of air quality (e.g., odour) in communities around the sewage
discharge. Additionally, the driver of rapid population growth could cause increased agricultural
activity, which in turn could cause an increase in deforestation.
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EXERCISE
Identifying interlinkages among environmental issues
In your group of four or five (from the Integrated Story Sheet Exercise):

62

■ From your DPSI Story Sheet, transfer the environmental state, key pressure and associated drivers to the interlinkages table below.
■ Starting from the driver, identify two other pressures and then other environmental
states that could change as a result of each pressure. Note the multiple linkages among
pressures and environmental states
■ What impacts on the environment and human health are associated with changes in the
various environmental states?
■ Complete the diagram and discuss in plenary
Time: 20 minutes for group work, 15 minutes in plenary (assuming two groups volunteering to
present).
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Figure 10: Analysing drivers, pressures and states and trends

Drivers

Pressures

Upstream
sewage
discharge

Rapid
population
expansion

Increased
agriculture
activity

Environmental
state-and-trends

START
HERE

River water
quality
Community air
quality
Draining of
wetlands

4.4 What are the appropriate INDICATORS of environmental
states, pressures and drivers?
With environmental state issues, direct pressures and indirect drivers identified for each issue, an
additional layer of information is now required in order to tell the integrated story in a quantitative and qualitative manner.
Development of data and indicators is covered in detail in Module 4. The following section represents only the bare essentials necessary to continue with an integrated analysis of environmental
trends and policies. Participants with no prior experience with data and indicators are urged to
review Module 4 carefully before continuing.
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4.4.1 Working with indicators
Indicators commonly are used to illustrate and substantiate statements made in assessments. The
choice of indicators determines the kinds of data needed for an IEA, helping to structure and guide
data collection. When choosing an indicator, it is important to select one that both demonstrates
something important about the themes and issues, and one that can be clearly communicated.
When selected and used properly, and where data are available, indicators can offer:
■ Characterization of historic trends related to priority issues.
■ Spatial patterns of change.
■ Analysis of progress relative to targets/benchmarks/reference values.

64

Examples of indicators for an environmental state and a driver are described in Figures 7 and 8,
respectively.
To avoid selecting indicators haphazardly, we use selection criteria. For example, indicators should:
■
■
■
■
■
■
■
■

Be developed within an accepted conceptual framework.
Be clearly defined and easy to understand.
Be subject to aggregation.
Be objective.
Have reasonable data requirements.
Be relevant to users.
Be limited in number.
Reflect causes, processes or results (World Bank 1997).

66

The management community has developed the SMART criteria for indicator selection. Under this
system, indicators should be:
■
■
■
■
■

Specific
Measurable
Aggressive but achievable targets
Relevant
Time-bound

67

Criteria like these are useful, but they are not a guarantee that the indicators selected will be the
most meaningful to any given audience. Quality control needs to be built into the discussions with
stakeholders not only for individual indicators but also for the entire set, to ensure that indicators
are useful in subsequent analysis and to help substantiate trends within and connections among
drivers, states and responses (See Module 4 to learn more about data and indicators).
Indicators should be presented with information that helps interpretation. A sample template is
shown in Figure 11 (Source: Pintér, Zahedi and Cressman. 2000).
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Figure 11: General template for presenting indicators.

Unemployment
Down

clear title and place of issue
in indicator framework
figure to symbolize improvement,
decline, no change or inadequate data

Why is unemployment an issue?

rationale for including issue
in indicator set

What are the current trends?

explanation of current trends,
including their statistical probability

Unemployment in City X between 1970-98

% of workforce

8

City X
National average

chart title providing detail

legend

6
4

targets for future

clear unit
of measure

2

trend-lines for city and national
averages for comparison

0
1960

1970

1980

1990

time series data
clear unit of measure
identification of data source for further
reference and definition of indicator

2000

Source and definition:
What do the numbers mean?

explanation of the indicator, including
its statistical significance and reliability
identification and explanation of
policies and processes influencing
the indicator; link to other issues
and indicators

What are the reasons for this trend?

What are our options?

identification of possible policy
directions and alternatives

EXERCISE
In groups of five, identify indicators for each priority theme/issue from the previous exercise using
the following matrix.
Thematic/issue category:

74

Problems

Framework element (D, P, S)

Indicators

Data source

Time: 10 minutes group work, 15 minutes plenary.
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4.4.2 Identifying and explaining trends
Once you have developed potential indicators, and have collected relevant data, it is possible to
begin to analyse those data to identify and demonstrate trends. Readers with little or no experience
with indicator development and data collection are encouraged to take time now to review Module
4 on Data and Indicators.
The integrated story, illustrating causality among environmental states and their key drivers, is just
the outer layer of the analysis. Beneath this high level integrated story are other stories more intimate in detail, which help us better understand what is happening to the environment and why.
Getting to this next layer of information requires analysing the indicator to identify correlations,
and to explain key temporal and spatial patterns.
A good place to start is the analysis of the state indicator to get to the core of the issue. The example below illustrates such an analysis for automobile fuel efficiency.

CASE EXAMPLE: Advanced
Identifying and explaining trends in on-road automobile fuel efficiency in Canada
Travel by automobiles is one source of emissions in Canada. The fuel efficiency of the fleet of automobiles on the road in Canada is one good indicator of this pressure. Figure 12 presents on-road
fuel efficiency data for the period 1970 through 1994, along with data for vehicle stock and average vehicle fuel efficiency.
Consider a historical analysis as a first step in identifying and explaining trends in a pressure indicator.
The sudden improvement in fuel efficiency realized in
the late 1970s as illustrated in Figure 12 below, can be
explained by the Corporate Average Fuel Economy
(CAFE) standard that was adopted in the United
States in 1975, following the 1973 Middle East oil
embargo. In Canada in the 1980s, voluntary industry
fuel efficiency targets were put in place through the
federal government’s Company Average Fuel
Consumption (CAFC) programme. Through the
1980s, a 55 percent improvement in on-road fuel efficiency was realized in Canada.
But, there was a sudden halt in fuel efficiency
improvements in the 1990s. In looking at an indicator
of the vehicle stock, we see a change from small and
large cars to light trucks that were used as personal
vehicles, and often called sport utility vehicles. In fact,
it would also appear that the change in the vehicle
stock during the 1980s (more small cars and fewer
large cars) was a factor in the longevity of the on-road
fuel efficiency increase experienced during the 1980s,
aided by increases in the on-road fuel efficiency of
both small and large cars during this time.
It would appear that the lack of improvement in onroad fuel efficiency in recent years late is due to society’s preference for larger, less fuel-efficient light
trucks and sport utility vehicles.
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Figure 12: Historical analysis of on-road
vehicle fuel efficiency in Canada.
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5. Step 2: What are the consequences for the
environment and people?
Presentation and discussion
With an understanding of what is happening to the environment and why, attained through Step 1,
the second question to address in the IEA is: What are the consequences for the environment and
humanity? or, more simply stated, what are the impacts?”
For purposes of this training module, this second step has been separated into three different levels of
training:
■ Basic analysis (Section 6.1): For groups or individuals conducting an IEA for the first
time, specific impacts can be identified based on intuition and on data, which provide
an understanding of what is happening to the environment and why. An understanding
of environment/development linkages, as applied to a given context, may be sufficient
to perform the analyisis.
■ Intermediate analysis (Section 6.2): Those who have previous experience with IEA methods
might identify impacts to changes in various states of the environment, using the concepts of
ecosystem services and aspects of human well-being, which have been adopted in GEO-4.
■ Advanced analysis (Section 6.3): Groups familiar with concepts of ecosystem services
and having some experience with economic analysis may identify specific monetary
costs and benefits resulting from changes in ecosystem services and human well-being.
(Note that this training session offers only an introductory exposure to environmental
valuation or full-cost accounting.)
Figure 13: Analytic framework for identifying consequences for the environment and humanity.
HUMAN SOCIETY
DRIVERS
Indirect influence through
human development

PRESSURES

IMPACTS

Step 1

Direct influence
through human
interventions

Human well-being
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Economic,
social
goods
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services
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Natural
processes:

Ecosystem
services

STATE and TRENDS
Water, land, atmosphere,
biodiversity

Step 1
Step 1
ENVIRONMENT
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Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?
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5.1 Basic analysis: Identifying impacts based on an
understanding of sustainable development
Changes in a particular state variable have an impact on other aspects of the environment and on
the well-being of people. Many of the important impacts can be identified through the experience
and knowledge of participants in an IEA.
For example, a change in forest cover for a particular region can have an impact on biodiversity of
that region. An impact on biodiversity could mean that a species particularly valuable as an ecotourism resource no longer survives in the area. This could impact the ability of local residents to
earn a livelihood based on ecotourism. The loss in biodiversity could also mean that a particular
plant species upon which local residents relied for food or medicine resource can no longer thrive.

Sustainable development as a basic guideline for
identifying potential impacts of a change in the
state of the environment

77

The sustainable development concept as popularized by the World Commission on
Environment and Development in 19872, tells us that economic, social and environmental
conditions are inherently interrelated—that is, it is not possible to change the condition of
one of the three dimensions without affecting the others.
In addition, the concept of sustainable development tells us that actions to meet our
needs today should not compromise the ability of future generations to meet their needs.
Therefore, as a basic guideline for analysing impacts, sustainable development helps us
think in four dimensions: economic, social, environmental and time. It also helps reflect on
environment/development linkages.

2 Also known as the Brundtland Commission.
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EXERCISE: Basic
■ Rejoin your group of five, and identify potential impacts for the changes in environmental
states your group selected previously. Use the concept of sustainable development to help
you identify impacts.
■ Complete your DPSI Story Sheet using the template provided.

78

Time: 20 minutes for group work, 15 minutes in plenary.
Figure 14: DPSI Story Sheet
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Drivers

Pressures

State-and-Trends
(only one)

Impacts

Environmental
state:

Draw arrows connecting
specific driving forces to
specific pressures

5.2 Intermediate analysis: Identifying impacts using the
concept of ecosystem services and human well-being
The basic analysis demonstrates that it is possible to identify impacts based on limited experience,
knowledge and a basic understanding of sustainable development. A more detailed analytic framework, such as the one adopted in GEO-4 can facilitate identification of more specific impacts.
The GEO-4 framework used in Figure 13 describes aspects of human well-being that are affected
by demographic, institutional and material factors. These aspects are, in turn, influenced by environmental factors: ecosystem services, non-ecosystem natural resources such as hydrocarbons,
minerals and renewable energy3, and stresses such as disease, radiation, pests and hazards.
Ecosystem services are benefits that people obtain from ecosystems, in the form of provisioning
services, cultural services, and regulating and supporting services (Table 7).

3 Non-ecosystem natural resources are assets with no directly vital ecosystem function but with significant value to
human society. Availability of these resources has a significant impact on economic production and the ability of
society to meet its material needs.
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Table 7: Examples of ecosystem services (from Millennium Ecosystem Assessment)
Category

Service

Description

Provisioning

Food and fibre

This includes the vast range of food products derived from
plants, animals, and microbes.

Fibre

Materials such as wood, jute, hemp, silk, and many other
products derived from ecosystems.

Fuel

Wood, dung and other biological materials serve as sources of
energy.

Genetic resources

This includes the genes and genetic information used for animal
and plant breeding, and biotechnology.

Biochemicals, natural
chemicals and
pharmaceuticals

Many medicines, biocides, food additives such as alginates, and
biological materials are derived from ecosystems.

Ornamental resources

Animal products, such as skins and shells, and flowers are used
as ornaments, although the value of these resources is often
culturally determined.

Fresh water

Fresh water is another example of linkages between categories—
in this case, between provisioning and regulating services.

Air quality maintenance

Ecosystems both contribute chemicals to and extract chemicals
from the atmosphere, influencing many aspects of air quality.

Climate regulation

Ecosystems influence climate both locally and globally. For
example, at a local scale, changes in land cover can affect both
temperature and precipitation. At the global scale, ecosystems
play an important role in climate by either sequestering or
emitting greenhouse gases.

Water regulation

The timing and magnitude of runoff, flooding and aquifer recharge
can be strongly influenced by changes in land cover, in particular
alterations that change the water storage potential of the system,
such as the conversion of wetlands or the replacement of forests
with croplands or croplands with urban areas.

Erosion control

Vegetative cover plays an important role in soil retention and the
prevention of landslides.

Water purification and
waste treatment

Ecosystems can be a source of impurities in fresh water, but also
can help to filter out and decompose organic wastes introduced
into inland waters and coastal and marine ecosystems.

Regulation of human
diseases

Changes in ecosystems can directly change the abundance of
human pathogens, such as cholera, and can alter the abundance
of disease vectors, such as mosquitoes.

Biological control

Ecosystem changes affect the prevalence of crop and livestock
pests and diseases.

Pollination

Ecosystem changes affect the distribution, abundance and
effectiveness of pollinators.

Storm protection

The presence of coastal ecosystems, such as mangroves and
coral reefs, can dramatically reduce the damage caused by
hurricanes or large waves.

Regulating
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Category

Service

Description

Cultural

Cultural diversity

The diversity of ecosystems is one factor influencing the diversity
of cultures.

Spiritual and religious
values

Many religions attach spiritual and religious values to ecosystems
or their components.

Knowledge systems

Ecosystems influence the types of knowledge systems developed
by different cultures.

Educational values

Ecosystems and their components and processes provide the
basis for both formal and informal education in many societies.

Inspiration

Ecosystems provide a rich source of inspiration for art, folklore,
national symbols, architecture and advertising.

Aesthetic values

Many people find beauty or aesthetic value in various aspects of
ecosystems, as reflected in the support for parks, “scenic drives”
and the selection of housing locations.

Social relations

Ecosystems influence the types of social relations that are
established in particular cultures. Fishing societies, for example,
differ in many respects in their social relations from nomadic
herding or agricultural societies.

Sense of place

Many people value the “sense of place” that is associated with
recognized features of their environment, including aspects of the
ecosystem.

Cultural heritage values

Many societies place high value on the maintenance of either
historically important landscapes (cultural landscapes) or culturally
significant species.

Recreation and
ecotourism

People often choose where to spend their leisure time based in
part on the characteristics of the natural or cultivated landscapes
in a particular area.

Supporting services are
those that are necessary
for the production of all
other ecosystem services.

These services differ from provisioning, regulating and cultural
services in that their impacts on people are either indirect, or
occur over a very long time, whereas changes in the other
categories have relatively direct and short-term impacts on
people.
Some examples of supporting services are primary production,
production of atmospheric oxygen, soil formation and retention,
nutrient cycling, water cycling and provisioning of habitat.

Supporting

To illustrate how impacts on various types of ecosystem services can be identified through an environmental state indicator, consider an example of water quality degradation in a lake. An indicator of water quality could be phosphorus concentration, Chlorophyll-A measurements, one of the
parameters indicating trophic status of a lake, or aquatic plant counts.
For this hypothetical example, a change in an indicator could be linked to impacts to ecosystem
services, as described in the figure below.
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Figure 15: Example of impacts on ecosystem services due a change in lake water quality.
Impact on Ecosystem Services

Provisioning services
• Food – a change in the magnitude of
fish catches
• Ornamental resources – a change in
availability of shells
• Freshwater – a change in the quantity of
drinking water of an acceptable quality

Change in Lake
Water Quality
Indicator: Phosphorus
Concentration, or
Chlorophyll-A count, or
extent of weed coverage

Regulating Services
• Regulation of human diseases – a change
in the surface algae and weeds can impact
on the prevalence of mosquitos and
other insect pests

Cultural Services
• The cultural inspiration of an originally
pristine lake could be negatively impacted
by a predominantly weedy lake
• The loss of a commercial fishing resource
could alter social relations of a community
• Potential for a reduction in a culturally or
spiritually important fish or bird species
common to the lake
• A higher algae and weed count in the lake
could negatively impact the use of the lake
for recreational swimming and fishing.

Possible Indicators

Enhanced or
Degraded?

• Average annual fish catch

Assess
based on
indicator
trend

• Ornamental shell count
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• Drinking water quality
exceedances , or water
treatment costs

• Mosquito counts, or
occurrence of malaria

Assess
based on
indicator
trend

• Local opinion survey results

Assess
based on
indicator
trend

• Number of commercial
fisherman
• Species count for specific
species
• Local tourism revenue

When the environmental factors change, for whatever reason, the individuals, communities and
even economic sectors that depend on these factors are also affected in myriad ways. Depending
on the environmental stress involved, the relative importance of impacts through changes in
ecosystem services, non-ecosystem environmental assets or risks and hazards may change. In our
previous example of water quality, several impact pathways could have been identified using the
ecosystem services and human well-being framework (Figure 16).
For example, natural gas is an asset with no direct ecosystem value in the sense that natural gas reserves
without human intervention tend to be deep underground and not playing a role in ecological cycles.
This role changes if and when gas reserves are exploited for human use. Once brought to the surface
and utilized, natural gas creates both socio-economic dependencies and ecological imports. If availability of gas is reduced, human well-being is affected through functioning of socio-economic structures that rely on natural gas as an energy resource, and that have little immediate flexibility to shift to
alternative energy sources. This is illustrated by the degree of political concerns related to the security
of natural gas supply from Russia to other European countries during 2006-2007.
Figure 16: Possible impact pathway diagram for a change in lake water quality.
A. Impact on ecosystem services?

B. Impact on human well-being?

• Food – a change in the magnitude of
fish catches

• Basic material – sufficient
nutritious food

• Freshwater – a change in the
quantity of drinking water of
an acceptable quality

• Health – access to clean
air and water
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Change in Lake
Water Quality

Other pathways
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CASE EXAMPLE
Potential impacts due to increasing nutrient concentration in the Red River.

Figure 17: 2001 Algal blooms in Lake Winnipeg’s
North Basin, Red River Basin Case Study.

Increases in total nitrogen and phosphorus in
the Red River, as previously described, can affect
ecosystem services and human well-being in the
Lake Winnipeg region. There is the fear that
massive and rapid eutrophication of Lake
Winnipeg will occur due to those changes in
nutrient loads.
The ability of Lake Winnipeg to provide human
food through fresh fish could be negatively affected because the numbers and composition of fish
species will change under the high nutrient levels.
The impact on human well-being can be through
changes to the livelihood of local fishers, degraded
recreational opportunities and tourism revenue,
as well as human health impacts through ingestion of water while swimming.

Source: McCullough 2001, in Stainton and others 2003

EXERCISE: Intermediate
Developing an Impact Pathways Diagram
Working in groups of five, choose a specific environmental state to analyse. Conduct the following
tasks in your group:
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■ Identify which ecosystem services (from column 2 of Table 7) potentially could be
affected by an adverse change in the environmental STATE.
■ For each affected ecosystem service, identify which aspects of human well-being would
likely be affected
■ Describe possible indicators for each of the ecosystem services and human well-being
impacts that you identified.
Designate one spokesperson from each group to report results in plenary
Time: 40 minutes group, 30 minutes plenary.

5.3 Advanced analysis: An introduction to identifying economic
costs and benefits of impacts on ecosystem services and
human well-being4
It is possible to assess costs associated with changes in ecosystem services, some more readily than
others. This is typically referred to as environmental valuation. Costs and benefits in such an analysis are commonly referred to as environmental externalities (i.e., costs or benefits that are not
reflected in the prices of goods and services in our regular markets).
4 Based on Barg, S. and D. Swanson (2004). Full Cost Accounting for Agriculture. Prepared for Agriculture and Agrifood Canada. Available at http://www.iisd.org/publications/pub.aspx?pno=788 (Accessed July 2006).
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The most commonly analyzed externalities tend to be negative (e.g., if a factory or a farm pollutes
a river which negatively impacts users of the water downstream, but does not pay to clean up the
pollution, there is a negative externality). The polluter gains an economic advantage because it can
sell its product at a price that does not include the cost of dealing with the pollution; that cost is
borne by downstream (or offsite) users. An example of a positive externality is the possible value
of pollination by honeybees for fruit production in a region.
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Some externalities can be quantified directly from market prices. For example, a change in water
quality of a river could impact the magnitude of fish catches; the decline in fish catches could be
quantified economically by considering the loss of income from commercial fishing, or by estimating
the cost of a food substitute (Figure 18). Similarly, if drinking water quality is affected, economic costs
might be equated to increased health costs for treating water-related sicknesses, or also to the costs
of improved water treatment.
Figure 18: Examples of impact pathways for a change in river water quality, including potential economic
costs.
A. Impact on ecosystem services?

B. Impact on human well-being?

C. Cost or benefit?

• Food – a change in the magnitude of
fish catches

• Basic material – sufficient
nutritious food

• Cost of food
substitute or import
• Loss of income from
commercial fishing

• Freshwater – a change in the
quantity of drinking water of
an acceptable quality

• Health – access to clean
air and water

• Increased health
costs
• Increased water
treatment costs
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Change in River
Water Quality

Other pathways

5.3.1 Frameworks for Environmental Valuation
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Many externalities cannot be directly quantified, because they are based on willingness to pay
among those who benefit from a particular ecosystem service. This is best presented in the context
of a broader conceptual framework, which include environmental externalities. The broader
framework can be called “total value,” or Total Economic Value” (TEV) (Pearce 1993; Bateman and
others 2003). Pearce breaks TEV down into use and non-use values, in the following categories:
Use value:
■ Direct use value: The value of the use of the resource, for whatever purpose. Agricultural
land can produce crops, but it also can provide biomass for energy generation, perhaps
forage for animals, and so on. Some of these values will be difficult to quantify.
■ Indirect use value: These correspond to “ecological functions” (e.g., protecting watersheds from siltation, maintaining biodiversity). Carbon sequestration was an indirect
use value, until there developed a market for it—at which point sequestration became
a direct value.
■ Option values: These also are direct values, even though they do not require that there
be specific use at the time of valuation. Option values are those for which individuals
are willing to pay to maintain availability of something for future use, even though the
individual has not and may never see or use it. Old growth forests in British Columbia
as valued by a New York taxi driver might be an example.
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Non-use values:
■ Existence value: This is an indirect value, in contrast to the categories listed above. It is
the result of people’s willingness to pay for something with no expectation that they
themselves will benefit from it. People contribute to organizations to save the
Amazonian rain forest or gorillas in Africa, because they feel that these natural wonders
should not be destroyed.
The sum of these categories equals the TEV. However, these are the “economic” values, necessarily
an anthropocentric calculation. There is a category of non-economic values as well, often called
intrinsic values. These values do not depend on human willingness to pay for them, but are intrinsic
to the animal, ecosystem or other part of nature.
A slightly more detailed breakdown of total economic value is given by Bateman and others (2003).
They add the concept of bequest value, which modifies the value of an environmental good to
include the value to those alive now of leaving the good for future generations. This then shows up
as both a use value, and as a non-use value, on the basis that future generations will get both kinds
of use from the asset. The diagram below shows the various components of environmental value
(Figure 19).
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Figure 19 : Environmental value (Bateman and others 2003)
Human values

Non-human values

Intrinsic value

Total economic value
Use value

Non-use value

Utilitarian
Market
priced

Nonmarket

Option

Bequest

Existence

Example

Examples
Timber
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Landscape
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Future
generation
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Satisfaction
that the
resource is
there

Value of the resource
in its own right

The Millennium Ecosystem Assessment (MA) considered valuation a “tool that enhances the ability
of decision-makers to evaluate trade-offs between alternative ecosystem management regimes and
courses of social action that alter the use of ecosystems and the multiple services they provide (MA
2005).”
The MA’s conceptual valuation methodology was based on the TEV framework described earlier,
but also placed significant emphasis and research on intrinsic aspects of ecosystem value, particularly in relation to socio-cultural values. Their methodology, involves “estimating the change in the
physical flow of benefits (quantifying biophysical relations) and tracing through and quantifying a
chain of causality between changes in ecosystem condition and human welfare” (Figure 20). The
MA authors recognize that a common problem in this methodology is that “data is only available
on some of the links of the chain and in incompatible units.”
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Figure 20: Methodology for valuing the impact of ecosystem change used in the Millennium Ecosystem
Assessment – the example of deforestation (MA 2005)

Change in
hydrological flows

Change in
availability of
water for
irrigation

Change in
production
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income
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Other changes
in ecosystem
services

Other impacts
on human
activity

Other impacts
on human
well-being
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Deforestation

Biophysical relationships

Valuation in narrow sense
(e.g., price of crops
produced under irrigation)

EXERCISE: Advanced
Identifying economic costs and benefits associated with changes in ecosystem services and human
well-being
Return to your group of five, and select one of the impact pathways from this exercise:
■ Identify the costs and/or benefits associated with the change in ecosystem service or
human well-being (market or non-market).
■ What types of values do these represent (e.g., market, non-market, bequest, existence,
intrinsic)?
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Designate one spokesperson from each group to report results in plenary.
Time: 40 minutes group, 30 minutes plenary.

5.3.2 Methods for Quantifying Market and Non-Market Costs and Benefits
Valuation is required for decision making, even where markets do not directly capture social value.
King and Mazotta (2004) developed a typology that can serve that role, dividing value into three
broad categories. The first is referred to as market prices and revealed willingness to pay, which
include prices directly set in markets, as well as prices that can be inferred from market prices.
Methods include:
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■ Direct estimation of producer and consumer surplus. This can be done for markets
where there is a reasonable amount of data, and where supply and demand curves can
be calculated
■ Productivity method. Here, ecosystem value calculated is one input to a marketed
product, so it is necessary to estimate the value of the input as a portion of the value of
the product. For example, an increase in river water quality will decrease treatment costs
at a municipal treatment plant, contributing to an overall cost savings for drinking
water consumers.
■ Hedonic pricing method. This approach can be used to estimate the value of changes
in the characteristics of a good. For example, the value that people derive from a nice
view from their house can be estimated from data on the cost of houses with and without a view. The same methodology can be used to value (or derive costs for) such things
as air pollution or noise.
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■ Travel cost method. This is best suited to valuing ecosystems or sites that are used for
recreation. Basically, the approach uses the costs that people incur in visiting a place as
an indicator of its value.
A second category is circumstantial evidence and imputed willingness to pay (e.g., the amount people are willing to pay to avoid floods can suggest the value of flood prevention wetlands). Specific
methods in this category include damage cost avoided, replacement cost, and substitute cost methods.
These methods estimate ecosystem costs by estimating the cost of damages due to lost services, the
cost of replacing services, and/or the cost of substituting for such services. For example, damage
that might be caused by flooding after removal of a wetland can be estimated by looking at the area
or property that might be flooded. The cost of replacing the flood control capacity of the wetland
can be estimated from engineering estimates of other sorts of control systems.
The third and final category of valuation methods is surveys, which capture people’s expressions of
their willingness to pay for services. The types of survey methods include:
■ Contingent valuation methods, which involve direct surveys of individuals, asking
them what they would be willing to pay for certain specific environmental services. The
word “contingent” refers to the fact that people are asked how much they would pay for
something like an environmental service, contingent on a specific scenario and description of the service. The method is controversial, because it is easy to argue that what
people say and what they might actually do are different. However, such studies are
widely regarded as the only way to obtain estimates of many types of non-use value.
■ Contingent choice methods, which do not ask for specific values, but inquire about the
choices or trade-offs that people might make, and infers values from that information.
The survey defines two or more outcomes, including their costs and benefits, and asks
the respondents to rank the outcomes in order of preference.
Benefit transfer is yet another type of valuation methodology. Benefit transfer allows valuations
(of the types described above) obtained in one study to be used elsewhere, in situations shown to
be similar enough that such a transfer seems reasonable. Reasonableness depends on whether the
services being valued are comparable to the services in the existing study, in terms of the features,
qualities of sites and ecosystems, and in existence of substitutes.

Potential data sources for benefit transfer
Some good sources of data for benefit transfer include Environment Canada’s
Environmental Valuation Resource Inventory (EVRI).5 EVRI “is a searchable storehouse of
empirical studies on the economic value of environmental benefits and human health
effects. It has been developed as a tool to help policy analysts use the benefits transfer
approach.”
Another potential source of benefit transfer data is the ENVALUE database6, developed
by New South Wales, Australia Environmental Protection Authority. ENVALUE provides
access to Australian and international “data on environmental values from more than 400
studies covering air, water and land quality; avoidance of noise and radiation exposure;
recreation and other values for natural areas.” The database is described as a “core
element of the Australian EPA’s ongoing mission to encourage the use of environmental
values in decision making.”

5 Available at http://www.evri.ca/
6 Available at http://www.environment.nsw.gov.au/envalue/
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DISCUSSION QUESTIONS
Q: With which of these methods have you had experience?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: What were some of the main difficulties that you had in using these methods?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: Did your use of these techniques have a policy impact? If so, describe the impact.
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Time: 15 minutes.
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6. Step 3: What is being done, and how effective
is it?
After analysing what is happening to the environment and why, and what the impacts are, the third
step in the IEA is to address the question: What is being done and how effective is it?
This is a retrospective analysis of what has been and is being done to maintain and enhance the
environment and human well-being. This information paves the way for forward-looking policy
analysis, which is further considered in Module 6, Scenario Development and Analysis.
From an analytic perspective, this third step in the GEO approach to IEA deals with societal
responses (Figure 21). These actions include government policies, plans and programmes, as well
as actions of civil society and business through such interventions as science and technology.
Responses can have an effect on many facets of an environmental issue, including the state of the
environmental issue (e.g., afforestation actions affect the state of forests), pressures (e.g., housing
construction), drivers (e.g., community population growth) and even the impacts of changes in an
environmental state (e.g., actions which help communities adapt to lack of forest cover, such as
alternative fuel or building material sources [Figure 21]).
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Figure 21: Analytical framework – societal responses and the third step in the GEO IEA approach
HUMAN SOCIETY
DRIVERS
Indirect influence through
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PRESSURES

IMPACTS

Step 1
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through human
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Human well-being

Step 2
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and
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Human
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Natural
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STATE and TRENDS
Water, land, atmosphere,
biodiversity

Step 1
Step 1
ENVIRONMENT
Step 1

What is happening to the environment and why?

Step 2

What are the consequences for the environment and humanity?

Step 3

What is being done and how effective is it?

As a general categorization, those actions that influence drivers, pressures and environmental states
are helping to reduce society’s exposure to a change in the environment. In contrast, societal
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responses which alleviate the impact of a change in the environment help build society’s capacity
to adapt. Together, responses that influence both our exposure to change and our ability to adapt
to impacts help reduce our vulnerability to environmental change.
This section focuses on societal responses in the form of government policy. To help you better
understand what is meant by policies, section 6.1 presents background information on policies and
policy analysis. Sections 6.2–6.7 introduce you to five simple steps for analysing the mix of existing
policies that may be having an influence on environmental issues in your area.

6.1 Policy analysis background
Environmental states can change over space and time for many reasons, driven by many processes, and
influenced in many ways by multiple actors. Traditional state of the environment (SoE) reports
document these trends, their interactions and their potential implications for human well-being.
Although traditional SoE information alone may help influence the way people view the environment
and their relationship with it, a SoE typically stops short of systematically pointing out causes or levers
of change.
IEA goes beyond traditional SoE analysis, and can help answer what is being done and how effective
is it? In this policy background section we build an understanding of policies and the policy process
(the what), along with an understanding of policy actors (the who).

6.1.1 Understanding policies and the policy process
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Although scholars have proposed many definitions for policy, the term remains a vague concept.
The following definition of policy expresses the broad meaning used in this resource book:
A set of interrelated decisions taken by a political actor or group of actors concerning
the selection of goals and the means of achieving them within a specified situation
where these decisions should, in principle, be within the power of these actors to
achieve. – Jenkins, 1978
Policy comes in the form of rules, principles, norms and negotiated decision making procedures
(Najam 2005). For purposes of this module, we consider aspects of policy that constitute decisions
taken by those with responsibility for a given decision making area; these decisions usually take the
form of statements or formal positions on an issue. Policy needs to be seen as an inherently political
process, rather than simply the instrumental execution of rational decisions.
Once declared or tacitly accepted, a policy becomes a set of rules or principles to guide individual
and organizational behaviour. Policy not only helps achieve specific goals, but also can serve as a
basis for judging performance.
Policies come in many different varieties, including:
■
■
■
■
■

General or specific
Explicit or implicit
Reactive or proactive
Evolutionary or revolutionary
Independent or integrated within other policies (nested).
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Of course, individual policies can be anywhere within these extremes. Explicit policies are articulated and announced clearly. Examples include: press releases, green papers, white papers, ministerial speeches, legislative statements, regulations and laws.
In contrast, implicit policies are not as clearly stated or explained, but can be equally powerful. For
example, some countries have laws requiring that decisions about forestry be made in consultation
with local communities (usually representatives from the village). In reality, decisions in such cases
often are reached by the forest officer and, at best, rubber stamped by the village committee without any real consultation. This practice of rubber stamping is an implicit policy that is not written
down (in fact, it would be against the official and stated policy), but is the one that tends to be in
force. Often, policies result simply from the incremental accumulation of decisions made over
time. Although each of these individual decisions may be of little environmental consequence,
together they can produce far-reaching effects.
“Policy making” is a long-term, interactive and multi-stakeholder process to develop a framework
to implement a certain policy, and to evaluate and modify its implementation on a regular basis.
Environmental policy is developed in a socio-economic and political context, usually in response
to a problem. Addressing specific problems in democratic societies often takes a predictable course,
called the policy life cycle. The typical policy life cycle has four stages: recognition, formulation,
implementation and control (Figure 22). Each of these stages carries a certain amount of political
weight, which varies over time. It should be noted that the following four stage cycle is a simplified
view of a highly complex and often contentious political process7.
■ Recognition: Early perception of an environmental problem, often coming as a result
of scientific research or observation, followed by dissemination and popularization of
information by the media.
■ Formulation: This is a stage of rapidly increasing political weight. The public and the
media are now aroused, and debate about different policy options to address the problem occurs in numerous political circles.
■ Implementation: At this stage, the policy has been determined, and the focus moves to
implementation. Public concern and political weight are declining and by now, the issue
is not very attractive to the media. Over time, greater attention may be given to policy
evaluation to assess whether the policy achieves its objectives and solves the environmental problem.
■ Control: By this stage, years have passed since the early recognition of the problem, the
problem has been partially solved and it is under control. Public awareness and support
have improved, and the public often forgets that there ever was a problem as new problems are recognized and new cycles begun.
One class of policy instruments with special relevance for some environmental issues is multilateral
environmental agreements (MEAs). MEAs typically cover environmental issues that affect more
than one country or in some cases the entire global community. MEAs have been in force since the
1930s and they cover a wide range of issues some with direct, other indirect but important
environmental implications (UNEP 2007).
Some MEAs such as the United Nations Framework Convention on Climate Change (UNFCCC)
have more general applicability, others are more specific and therefore one could not expect to be
signed by all countries. Also, being a signatory to an MEA alone does not necessarily lead to
enforcement, so more detailed analysis of specific policy measures would be required.

7 Richard T. Wright, “Environmental Science,” Pearson, 2005
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Figure 22: Stages in the policy life cycle (from Pearson 2005)

106

Public concern and political weight
Recognition

Formulation

Implementation

Control

Stages in the policy cycle

While a policy can be described as an interrelated set of decisions and goals, a policy instrument is a
tool or a mechanism used as a means to accomplish a policy goal(s). There are myriad ways to
categorize policy instruments. Table 8 presents one such categorization according to economic,
regulatory, expenditure and institutional policy instruments (IISD and TERI 2003).

DISCUSSION QUESTIONS
Table 8 illustrates just one way to categorize types of policy instruments.
Q: What other types of policy instruments are familiar to you?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: What categories do your policy instruments fall under; are they represented in Table 8,
or a new category completely?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Policy analysis is meant to help understand why ineffective policy happens. Ineffective policy can
be a result of many things, such as relevant actors being ignored, a misunderstanding of the policy
context, policy goals not being supported, and/or a misreading of the politics of the issue (Najam
1995; Najam 2000).
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Table 8: An example categorization of policy instruments (from IISD and TERI 2003)
Instrument
Category

Instrument

Economic:

Economic instruments – also referred to as market-based instruments or financial
incentives – are measures that directly influence the price that a producer or consumer pays
for a product, behaviour or activity.
Tradable Permits

Market Creation Instruments: A system of direct regulations can be
used to create a tradable good or service and a market in which it
can be traded. Previous to the establishment of the market, the use of
this good may have been implicitly appropriated by polluters.
Examples include emission permits (i.e., CO2); development quotas
(i.e., for tourism construction); water shares (where the resource is
indivisible in space, but divisible in use [Panayotou 1998]).

Deposit Refund

Revenue Generating Instruments: Examples such as taxes, charges,
user fees and deposit-refund schemes require that money be paid to
government in return for engaging in some behaviour. These
economic instruments discourage undesired behaviours by raising
their prices. To induce a significant degree of behavioural change, a
tax or fee may have to be imposed at a level that raises the price of
an undesired behaviour above that of an alternative behaviour, in order
to achieve the correct relative pricing between the two options. The
general principle to follow in applying revenue generating instruments
is to tax activities or behaviours that are to be discouraged or
reduced (Barg et al. 2000).

Performance Bonds
Taxes
Earmark Taxes
and Funds
User Fees
Subsidies
Tax - breaks
Administered Prices
Direct
Expenditure:
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Description

Subsidies: Instruments such as cash subsidies, tax breaks and
grants induce behavioural change by making the more desired
behavioural option cheaper, thereby increasing its attractiveness to
the producer or consumer (Barg and others 2000).
Price control by governments via a regulated market.

Governments influence producer and consumer behaviour by channeling expenditures
directly at the behaviour they want to encourage. Direct expenditures differ from subsidies in
that they are typically broad programmes of expenditures targeted at a macro level to foster
activities like technological innovation, whereas subsidies reward incremental changes in
individuals’ behaviour (Barg and others 2000).
Programme/Project
Operation

Governments may direct their budget toward programmes that work
directly on the environment to carry out ecosystem protection and/or
restoration.

Green Procurement

Governments can opt to spend its routine procurement budget on
goods and services that support environmental improvement goals.

Research and
Development

Governments can allocate budget expenditures to R&D directed at
specific economic, social and environmental goals.

Moral Suasion

Governments can encourage behavioural changes consistent with
ecological goals by funding programmes designed to provide
information and education to raise awareness. These moral suasion
and education programmes are based on the premise that people
behave in environmentally harmful ways because they lack information
and knowledge, and that if they have good information they will do
the “right” thing (Barg and others 2000).
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Instrument
Category

Instrument

Regulatory:

Creating change via legal avenues

Institutional:

Module 5

Description

Legislative
Instruments

Acts and regulations passed to carry out legal mandate for change.

Enforcement Activity

The enforcement of legislative instruments.

Liability

Aims to induce socially responsible behaviour by establishing legal
liability for certain activities, such as natural resource damage,
environmental damage, property damage, damage to human health,
non-compliance with environmental laws and regulations, and
non-payment of taxes, fees or charges (Panayotou 1998).

Competition and
Deregulation Policy

Government policy initiatives directed at orienting markets such that
“prices are established and investments are made in competitive and
freely functioning competitive markets” (NRCAN).

Affect the workings of the government itself in an effort to promote change.
Internal Education

Internal efforts to educate technical officers and policy-makers on
sustainable development topics (i.e., a national round table on the
environment and economy).

Internal Policies
and Procedures

Governmental institutional changes (i.e., Canada’s Commissioner of
the Environment and Sustainable Development) or procedural
changes (requiring drafting of a sectoral sustainable development
strategy).

6.1.2 Understanding policy actors
Policy requires shaping and managing people’s behaviour, so understandably those groups of persons affected by policy, either positively or negatively, are important actors to be consulted in the
policy formulation process. Policy actors can be categorized broadly into three sectors of society:
State, Market and Citizen (Najam 1996, Najam 1999).

DISCUSSION QUESTIONS
Q. What is an environmental issue of concern in your region?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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Q. Who are the government actors involved in addressing the issue?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q. How do you get multiple stakeholders involved in the policy analysis to ensure that policy choices are more robust?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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Who are the policy-makers? Policies are made (i.e., they are formulated) by a wide range of players
called policy-makers. In democracies, public policy-makers are usually elected officials or their
appointees.
In the private sector, policy-makers are CEOs, Boards of Directors and other top-ranking corporate officials. Policy-makers usually are influenced by special interest groups (i.e., entities that do
not have the power to make or enforce policy themselves, but who influence development of a particular policy for their own interests or for the interests of third parties). Special interest groups
include lobbyists, political groups, individuals, corporations, donors, NGOs and many others
(Najam 2000). A second group important in setting policy consists of technical advisors or policy
analysts; they advise and inform policy-makers on alternative options, and likely on the effects of
those alternatives. In democratic societies, a third group that influences decisions is the general
public, who elect policy-makers.

DISCUSSION QUESTIONS
Q. For the environmental issue you previously identified, name the one policy or policy
instrument, which is currently the most influential, or the most talked about?
A: ................................................................................................................................................................................
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................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q. Which actors are aligned with the goals of the policy, and which are not?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

6.1.3 What is policy analysis?
With a basic understanding of policies and policy instruments, what is policy analysis? It can be
considered any systematic analysis of any and all components of the policy process as illustrated
(Figure 24) (Najam 2005). The policy process includes the formal activities of policy formulation
and implementation of the policy life cycle. Najam describes the policy process as consisting of
three primary components: policy choice, policy implementation and policy assessment (Najam
1995). With policy choice, government and society are formulating the goal that should be
achieved and the types of policy instruments that could best achieve the goal. Following implementation of these instruments, assessment links policy choice to implementation and asks if the
original goal is being achieved, and if not, why not. All three gears of the policy process need to
move in order for policy to work (Figure 23).
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Figure 23: Gears of the policy process (from Najam 2005)
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What is policy analysis? …systematic analysis of
any and all components of the policy process…

Policy
Choice

Policy
Implementation

Is the goal being
achieved?
Policy
Assessment

What can be done
so that it is?

Analysis of government policies is an inexact process wrought with uncertainties. It is, however, an
essential segment of social learning and adaptation that brings attention to the complex relationship
between decision making and environmental outcomes. Policy analysis is rarely exhaustive and in
most cases, cannot be prescriptive. It provides baseline information, points out major linkages
between decisions and environmental outcomes, and provides a starting point for consideration of
more sustainable policy options.
In order to slow, stop and ultimately reverse environmental degradation, we need to understand
not only what is directly causing that degradation, but also how human society is contributing
through its policies and decisions. Policies, formal or informal create the “rules of the game,” and
they represent leverage points influential in system direction. But because policies are deeply
ingrained, they often are difficult to change unless their relationship to the interests of social
groups is well understood.
Analysing the linkages between observed environmental changes and society’s policies is one of the
most important yet most challenging aspects of IEA. It is one thing to recognize a linkage (e.g.,
between groundwater depletion and water withdrawal for irrigation). In order to go to the root of
the problem, one must look not only at potential physical causes, but also understand public policy
decisions and the web of related interests that lay in the background (e.g., economic incentives for
water pumping, strategic food self-sufficiency policies). Even deeper, one needs to develop a clear
picture of how political and economic interests motivate various actors from government to
agribusinesses to farmers, getting them involved in formulating and accepting a particular policy
in contrast to perpetuating unsustainable forms of behaviour.
It also is important to understand that societal responses may mitigate an environmental problem
leading to improving the state of the environment, or could be in themselves drivers for worsening
the same problem or creating new ones. For example, subsidizing energy prices could be increase
energy accessibility for the poor. However, low energy prices could send market signals that result
in a growing energy demand, that results in an increase in harmful air emissions.
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CASE STUDY
Saudi Arabia’s food self sufficiency policy and impact on water resources
Source: http://www.fao.org/documents/show_cdr.asp?url_file=/docrep/W4356E/w4356e0q.htm

Environmental issue of concern
Water withdrawal
In 1992, total water withdrawal was estimated at 17 km3, of which 90 per cent was for agricultural purposes. That was up nearly five per cent over the 16.3 km3 recorded in 1990. Desalinated water is used
for municipal not agricultural purposes because it is too saline for irrigation even after treatment.
Treated wastewater is used to irrigate non-edible crops, for landscape irrigation and for industrial cooling. However, most of the water used (> 13.5 km3) comes from non-renewable, deep aquifers. At the
1990 rate of abstraction, it is estimated that the usable reserves will last for no more than 25–30 years.
The quality of the abstracted water is likely to deteriorate with time because of the flow of low quality
water in a given aquifer towards the core of the depression at the point of use. In 1988, there were
4 667 multi-purpose government wells, and 44 080 multipurpose private wells.

Irrigation and drainage development
The most recent soil surveys (1989) and classifications put the area of land suitable for irrigated
agriculture at about 10 million ha. However, the limiting factor is water. Depletion of non-renewable
“fossil” water already is taking place at a very high rate.
All agriculture is irrigated, and in 1992 the area under water managment was estimated at about
1.6 million ha, all equipped for full/partial control irrigation. Surface irrigation is practiced on the
old agricultural lands, cultivated since before 1975, which represent about 34 per cent of the irrigated area. Sprinkler irrigation is practiced on about 64 per cent of the irrigated areas. The central
pivot sprinkler system covers practically all the lands cropped with cereals. Normally, pumped
groundwater from one deep well supplies one or two central pivots. The irrigation application efficiency of this method is estimated at between 70 and 85 per cent. Vegetables and fruit trees in general
are irrigated by drip and bubbler methods respectively. Groundwater is used on almost 96 per cent
of the irrigated area, treated wastewater on one per cent.
In 1992, 428 000 ha were estimated to be cultivated by 1 070 large farms, with an area of more than
200 ha each. The total area of medium farms (5–200 ha) was 730 000 ha, comprising 7 300 farms.
Small farms (< 5 ha) covered 450 000 ha, comprising 180 000 farms.
The average cost for irrigation development is about US$251/ha for microirrigation, sprinkler
irrigation and surface irrigation systems respectively. Water is free of charge.
The cropped area more than tripled between 1977 and 1992. In general, there is only one cropping
season. The major irrigated crop is wheat. In 1988, it consumed almost 40 per cent of irrigation
water, and covered almost 62 per cent of the irrigated area. Other major crops are fodder, other
cereals (particularly sorghum and barley), fruit trees and vegetables. Since 1988, self sufficiency in
wheat has been reached, and part of the production is being exported. In 1992, wheat production
was almost 4.1 million tonnes, while national demand was only about 1.2 million tonnes.
Vegetables, fruits and dates and fodder are also exported.

Water resources management policies
In 1981, there began a change in agricultural cropping patterns based on the adoption of new
technologies, exercising extensive and effective agricultural extension, using improved seed varieties with high productivity and providing advanced plant protection services in line with modern
agricultural methods.
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The government’s involvement in the agricultural sector has been extensive. During the 1980s,
food self-sufficiency, particularly in wheat and dairy products, became a major priority. With the
support of heavy subsidies, the added value in agriculture increased by more than 70 per cent from
1985–91. Wheat production was even sufficient to enable Saudi Arabia to become the world’s sixth
largest wheat exporter. Despite its success, this policy is a threat to the country’s water reserves. On
economic grounds, the 1991–92 harvest was estimated to have cost the government around
US$480 per tonne compared with world prices for wheat of US$100 per tonne. At present, the
national goal is diversification of agricultural production in order to meet the growing demand for
other types of crops, and to adjust the wheat production to the level of annual national consumption.
Because of the development of agriculture, which is by far the largest water user, the depletion of
fossil groundwater takes place at very high rates. It is expected that at the present rates of abstraction, all reserves will be used within the next 25–30 years. The Ministry of Planning had proposed
a target to reduce annual irrigation water use from the current 15.3 km3 to 14.7 km3 by the year
2000. Measures to be taken were:
■ implementation of effective irrigation schedules at farm level to deliver irrigation water
according to actual crop need, which is expected to result in a saving of water of at least
30 per cent;
■ replacement of surface irrigation systems by sprinkler irrigation and micro-irrigation
systems;
■ shifting some fodder and cereals areas from high to lower water consumption zones,
and cultivation of crops with lower water requirements; and
■ introduction of water meters at farm level to control pumping of water.
Extensive pumping of groundwater has resulted in a significant drop in the groundwater level (100
metres in the northwest in the last decade), requiring deeper and larger holes to be drilled and a
higher head for pumping, which results in a higher production cost. Groundwater quality has deteriorated to the point where it can no longer be used for municipal supply without expensive treatment.
Furthermore, only half the groundwater reserves are located near the areas of highest demand.
Coastal areas suffer increasingly from sea water intrusion into groundwater.
While Saudi Arabia is already by far the largest producer of desalinated water, future development
will have to depend even more on development of this source and on reuse of treated wastewater.
However, desalinated water is still too saline for agricultural use, the problem of the rapid depletion of
fossil water is still a long way from being solved.

DISCUSSION QUESTIONS
Q: Can you think of examples in your country of policies that had impact on a specific
state of the environment? Was this impact good or bad?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................

Q: Is it possible that other policies also had an impact on this environmental state?
A: ................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
................................................................................................................................................................................
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6.2 Steps in the analysis of existing policies
The policy analysis steps introduced in this section emphasize the need to link actual policy performance with criteria for policy performance. Policy performance criteria are expressions of
expected outcomes related to the implementation of the policy, preferably in quantitative terms
and with a time limit (for example, achieve a 20% reduction in the number of smog days within
ten years). One of the common challenges with this approach is that performance criteria are
implicit and assumed or simply unknown.
Most or perhaps all environmental change, however, is a result of not one but multiple influences
and policies. This creates a number of challenges. Policies can be synergistic, but can also work
against each other. What one observes as an environmental outcome is typically the net result of
several policy forces reinforcing or attenuating each other’s effects. Attributing environmental
change to any given policy can be difficult and introduces considerable complexity and uncertainty
into the policy analysis process and its results. Approaching environmental policy analysis from the
perspective of the policy mix is therefore necessary. Also, it is only through the analysis of the policy
mix that opportunities for introducing new types of policies can be realized.
Considering the challenges but also the critical importance of policies and policy instruments in
an IEA, this module introduces a five-step policy analysis process as outlined in Figure 24.
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Figure 24: Steps in the analysis of existing policies

A.
What is happening to the environment and why, and What are the
consequences to the environment and humanity
What is Being done and How Effective Is It?
Analysis of Existing Policies and Policy Instruments
B.
Policy commitment review (issue goals, targets, and strategies)

C.
Policy instrument scan (mix of instruments and their effectiveness)

D.
Policy gap and coherence analysis

E.
Policy narrative sheet
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A. Understanding the Issue – understanding what is happening to a specific aspect of the
environment and why it is happening, and also what are the specific impacts on the
environment and humanity are precursors to policy analysis. A methodology for understanding the issue was outlined in sections 4 and 5 of this module.
B. Policy commitment review – the identification of high level commitments to key environmental goals, whether in multilateral environmental agreements (MEAs), regional
treaties or national declarations helps set the basis for the analysis of actual policy
measures.
C. Policy Instrument Scan – identifying the mix of specific policy instruments that are
currently influencing your environmental issue and how effective this mix has been
(comparing actual versus intended effects) provides the foundation for further policy
analysis.
D. Policy Gap and Coherence Analysis – identifying if a relevant policy is not implemented,
if a policy type is under-represented, and if policies are not focused on the relevant driving
force or pressure, are all part of understanding the gaps in government policy.
Additionally, policy influence is complex, given the dynamic and highly adaptive interrelationships among people, the economy and the environment. Policies can therefore
have impacts that were not intended or anticipated. Assessing the positive and negative
influence of policies on other policies is an important aspect of understanding policy
coherence.
E. Policy Narrative Sheet – This step develops a summary of the key insights from the
analyses carried out in Steps A through D. It is in this narrative where policy failures and
successes, along with key policy gaps and opportunities for innovation and improvement are highlighted.
The steps are described below in detail in sections 6.3 through 6.8.

6.3 Step A. Understanding the issue: What is happening to the
environment and why, and what are the impacts?
The starting point for any type of policy analysis is a thorough understanding the issue. This was
the topic of sections 4 and 5 of this module which addressed the questions: what is happening to
the environment and why? and what are the impacts on the environment and humanity?
An adequate understanding of the issue would require the following information:
■ Identification of the causal chain of direct drivers, indirect drivers, state and impact for
a given environmental issue.
■ Development of specific, measurable, achievable, relevant and time-bound (SMART)
indicators for the key drivers, pressures, state and impacts.
■ Identification of key points in time where policy(ies) had impact. Time-bound information
is important for this, particularly for the state indicator.
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EXERCISE
Understanding the Issue
In groups of 4-5, carry out the following tasks:
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■ Select the drivers – pressures – state – impact chain from your exercises in sections 5 and
6 and put this into the first row of the table provided.
■ In the second row, identify an indicator and approximate trend line that, in your best
judgment, describes reality, or use actual data if available.
■ Note major changes in the indicator trend over time.
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Drivers

Pressures

State

Impact

Description
Indicator and trend

Time: 20 minutes.
Identifying and explaining key trends in environmental state indicators is a central part of creating
a baseline understanding for policy analysis. Environmental state may be influenced by anthropogenic
drivers and pressures and these typically have some underlying policies. For instance, over-fishing may
be driven by the availability of easy credit for fishing fleet development and no restrictions on
potentially damaging fishing practices. However, state variables are also affected by natural causes,
and phenomena such as El Niño events can contribute to fish population dynamics in positive and
negative ways.
Such an analysis can also be conducted to better understand pressures and drivers. The case example
presented in section 4.4.2, relating to automobile fuel efficiency, illustrates this.

6.4 Step B: Policy commitment review
This step in the integrated policy analysis involves taking a high level look at environmental commitment in effect in the jurisdiction of the IEA. Environmental commitments can take different forms.
Some are tied to MEAs, regional or bilateral agreements, or expressed through national legislation,
strategies or political declarations. Not all commitments have the same force, and the review
should focus on those where commitments require action and inaction has potential consequences. There is also a difference in the specificity of the commitments: some are at the level of
general political statements, others can be more specific and precise with quantitative, time-bound
targets and responsibilities.
Consider the issue of climate change as an example. If your country is an Annex 1 country under
the Kyoto protocol, and your country has ratified the agreement, then your national-level government
will have a target to reduce greenhouse gas emissions to a certain percentage below 1990 levels by the
period 2008–2012. Given such a target, is it quite likely that your country has a national strategy or
action plan to reduce GHG emissions, and such a plan would set forth a mix of policy instruments
to achieve the target. It is important to note for this climate change example, the target is directed
at a direct driver (GHG emissions) and not the state of atmospheric CO2 concentrations. In fact,
while the overall goal of the Kyoto protocol is to stabilize atmospheric concentrations of CO2, it
only sets out targets addressing the pressure from GHG emissions.
Table 9 summarizes Canada’s climate change commitments based on the above description. The
exercise below involves the analysis of high level commitments related to an issue selected by participants in their own country.
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Table 9: Analysis of Canada’s commitments under the Kyoto Protocol
Issue

Goal and target

Strategy or action plan

Status of implementation

Climate change
Environmental
state: Atmospheric
CO2 concentration

6% reduction in GHG
emissions by the
period 2008–2012
(Kyoto Protocol)

Climate Change Plan for
Canada – 2002
Moving Forward on
Climate Change – 2005

Some policy instruments
being implemented, but
overall GHG emissions are
still rising
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EXERCISE
This exercise requires completing an analysis of commitments for selected priority environmental
issues.
In groups of 4-5, carry out the following tasks:
■ Select two priority environmental issues from those listed by members of your group.
■ Complete the analysis of commitments for each issue, making sure to cover the following:
–
–
–
–
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Name of the issue and the specific environmental state that the issue focuses on.
Any goals or targets that have been established for the issue
The name of a strategy or action plan for achieving the goal and target.
The status of implementation in terms of progress in implementing policy instruments and progress in achieving the goal and target set for the issue.

Time: 20 minutes group, 10 minutes plenary.

6.5 Step C: The policy instrument scan
While the analysis of commitments provides a big picture of the policy landscape for an environmental issue, a policy instrument scan can provide details. This more detailed picture includes the
mix of policies having an effect on your environmental issue, and an assessment of effectiveness of
these policies in achieving positive change.
The policy instrument scan is designed to help you identify the mix of specific policy instruments
that are having an influence on your environmental issues. For any given issue, policy instruments
will be having an affect (positive or negative) on the entire causal chain, including indirect drivers,
direct pressures, the environmental state itself and the impacts of changes in the environmental
state.
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For example, consider river water quality. A number of policy instruments, such as in situ treatment and water quality standards, could have positive or negative impacts on the state of the water
quality. Other impacts can come from the effects of municipal taxes driving as urban growth, infrastructure development reducing sewage discharges and food import programmes to compensate
for a reduction in fish as a food source.
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Figure 25: Example policy instrument scan for water quality of rivers
DRIVERS
Urban growth
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Sewage
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mitigation and
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mitigation
and
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Job creation incentives
Municipal taxes
Spatial development regulations
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Step 3

Mitigation and
adaptation

IMPACTS
Decreased fish
catches

adaptation
Food imports

Infrastructure
development
Sewer charges

mitigation and
restoration

Water quality standards
In situ treatment

STATE and TRENDS
River water quality

It is important to remember that there are a variety of diffent policy instruments available to
governments. These different policy instruments can be categorized into general categories. Recall
that Table 8 presented one way to categorize policy instruments, namely:
■ Economic instruments (e.g., taxes, subsidies, tradable permits, etc.).
■ Regulatory (e.g., laws and regulations).
■ Direct expenditure (research and development, education and awareness, infrastructure
projects, etc.).
■ Institutional instruments (sector and cross-sector strategies, green procurement).
Such a categorization provides a checklist to help in the brainstorming process for the policy
instrument scan. Besides national governments, lower levels of governments have policy-making
power, as do corporations. The policies of these actors are equally important and would also need
to be included in the analysis.
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CASE EXAMPLE
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Policy instruments directed at water quality improvements in the Red River Basin of
Canada
For the example involving the Red River in central Canada, STATE of water quality data reveals a
trend toward increasing nutrient concentrations in the river, which flows into Lake Winnipeg (58
per cent increase downstream of the city of Winnipeg and the confluence of the Assiniboine and
Seine Rivers during the period 1978–1999). One of the Indirect drivers is nutrient loading into the
river from agricultural fields, and from sewage and storm water discharges from towns and cities
along the Red River.
There are two strategy level documents which cite relevant targets for the nutrient loading pressure. The Canada-Manitoba Agriculture Policy Framework Implementation Agreement cites a 12
per cent reduction target for residual nitrogen on Manitoba farmland by 2008 and a 16 per cent
reduction in average water erosion rates on Manitoba farmland (in Oborne 2005). Additionally, the
provincial Department of Water Stewardship cites a target of a 10 per cent reduction in Manitobabased nutrient loads to Lake Winnipeg by 2010 (in Oborne 2005).
A sampling of some specific policy instruments directed at the pressure of agriculture discharges
and the state of nutrient concentrations in Lake Winnipeg include (Oborne 2005):
■
■
■
■

Water export/interbasin transfers banned (regulatory instrument).
Seventeen conservation districts established since 1970 (expenditure instrument).
Riparian Tax Credit established (economic instrument).
Land and Water diploma programme at Assiniboine Community College (expenditure
instrument).
■ Several watershed plans in development (institutional instrument).
■ Nutrient Management Strategy completed (institutional instrument).

6.5.1 Understanding policy effects and policy effectiveness
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Included in the policy instrument scan as described in this module is an analysis of policy effectiveness. Before talking about policy effectiveness, we define what is meant by policy effects.
The European Environment Agency (EEA) notes that the effects of policy responses imply causality
between policy and driving force, pressure, state or impact. The intended and unintended effects
can be determined based on scientific and social observation and analysis. Such an analysis as
described by the EEA should be judgment free.
Determining the effect of an individual policy on an environmental state, pressure or driving force
can be challenging because of the complexity of the causal chain of drivers and pressures for a
range of environmental, social and economic issues. It is often easier and more accurate to attribute
the change in an environmental state, pressure, driving force or impact to a mix of policies, given
that attribution is so difficult to establish for a single policy (refer to Figure 26).
That being said, analysing the effect of an individual policy or a small set of policies on a specific
issue is not impossible. It often is just a matter of time and computational effort. Section 6.9 of this
module presents an example of an advanced policy analysis related to SO2 emissions in the
Netherlands.
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Figure 26: Effects of a mix of policies and policy instruments on an environmental state
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Different from policy effect, the EEA describes policy effectiveness as going beyond analysing effects,
and judges how the actual effect measures up to the policy objective. This is a performance assessment of the policy.
In order to carry out an analysis of policy effectiveness it is necessary to identify performance criteria. In an ideal case, performance criteria and the requirement for a performance assessment are
built into policies, and the criteria are easily associated with routinely monitored indicators and
cited targets. If this is the case, assessment is relatively straightforward, assuming that both the indicators and criteria appropriately represent the effects of the particular policy.
Often, policies are designed either without clearly defined and specific performance criteria, or
with criteria that are not necessarily related to environmental performance. This is often so for
economic policies related to taxation, trade or investment. Although these may have very significant links to environmental issues—in fact they may be the key drivers of environmental change—
their built-in evaluation criteria are usually limited to economic performance. This makes their
evaluation particularly challenging from an environmental and sustainable development perspective.
Performance criteria can range from general and descriptive (for example, whether a policy is in
compliance with broadly defined principles), to specific and quantitative (for example, a target
value associated with a specific indicator on a specific time scale). In essence, they provide a basis
for comparison between planned or desirable performance and actual performance. Table 10 provides examples for some main types of performance criteria.
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Table 10: Main types of performance criteria for policies (based on Pintér, Zahedi and Cressman. 2000)
Type of criteria

Example

Benchmark

Comparison with a documented best-case performance related to the same
variable within another entity or jurisdiction. The policy is evaluated based on its
impact in a given jurisdiction compared with conditions in the benchmark or
reference jurisdiction.
Example: highest percentage of households connected to sewage system in a
comparable jurisdiction.

Thresholds

The value of a key variable that will elicit a fundamental and irreversible change in
the behaviour of the system. The policy is evaluated based on its role in making
the system move toward or away from the threshold in any given period.
Example: maximum sustainable yield of a fishery.

Principle

A broadly defined and often formally accepted rule. If the definition of the
principle does not include a relevant performance measure, the evaluator should
seek a mandate to identify one as part of the evaluation.
Example: the policy should contribute to the increase of environmental literacy.

Standards

Nationally and/or internationally accepted properties for procedures or
environmental qualities. The policy is successful if it helps keep performance
within specified limits.
Example: water quality standards for a variety of uses.

Policy-specific targets

Determined in a political and/or technical process taking past performance and
desirable outcomes into account.
Example: official development assistance shall be 0.4 percent of national GNP.
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CASE STUDY
State of energy access for rural households in India
The energy sustainability gauge
Source: The Energy and Resources Institute 2002
http://www.teriin.org/ee/gbr/fesa/fesa_report.htm (see Section 3)
Figure 27: Energy sustainability gauge for India showing energy access.

Sustainability progress
Indicator: Percentage of rural households with access
to electricity (Census of India)
Reference level: 100% by 2012 Government of India target.
Progress rate: Actual annual rate of growth
since 1991 is only 46% of that required to meet the
objective by 2012.
Policy implementation
There is ahigh level of policy implementation,
relying mostly on subsidized tariffs and government
sponsored electrification schemes. The ineffective
targeting of subsidies has been, however, a cause of
concern both from the point of view of equitable
access as well as financial implications for the
government. Ongoing structural reforms and the
setting up of regulatory commissions are seeking to
address the issue.

Supplemental information
Indicator: Percentage of rural households using electricity for fuel and lighting purposes as estimated
by the Census of India.
Figure 28: Per cent of rural households using electricity for fuel and lighting.
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Table 11: Policy mix directed at the issue (2002)
Category

Policies

Economic

Subsidized rural electricity tarifs
Subsidized loans under the Accelerated Rural Electrification Programme, REC, etc.

Expenditure

Various central government schemes, e.g., The Minimum Needs Programme, the Kutir Jyoti
Programme, the Prime Minister’s Gramodaya Yojana

Regulatory

Tariff Orders of State Electricity Regulatory Commissions

Institutional

The Rural Electrification Corporation

Performance Criteria: The Government of India target is 100 per cent electrification by 2012. Of
the balance, the Tenth Plan proposes to cover all 62 000 villages that can be electrified through grid
extension. The remaining 18 000 remote villages are to be electrified by 2011–12 through the use
of non-conventional technologies (MoF 2002-03).
Analysis: Only 44 per cent of rural households have access to electricity, compared to 88 per cent
of urban households. Out of the 597 258 inhabited villages in the country, about 80 000 are yet to
be electrified, going by the current definition of village electrification. 32 Ten states have declared
100 per cent electrification of their villages (Tenth Five-Year Plan).
As indicated in the gauge, there is a high level of implementation of policies directed at the provision
of electricity access in rural areas. Policies have mostly relied on subsidized tariffs and governmentsponsored electrification schemes. Progress is, however, not as encouraging as indicated by the low
level of access. Though statistics show that 86 per cent villages are “electrified,” available data indicates
that only 44 per cent of the rural households have access to electricity. There are thus inadequacies in
the current definition of village electrification itself, which needs to be changed so that a village is
considered electrified only if a minimum number of households in that village are provided with
electricity connections (Tenth Five-Year Plan).

EXERCISE
In groups of 4-5, carry out the following tasks:
■ Transfer the description and indicator trends from the earlier “Understanding the Issue”
exercise to a table similar to the one provided below.
■ Identify policy instruments that are having a significant impact on:
–
–
–

–

–

Reducing the extent of environmental change via drivers, pressures and state(s).
Helping society adapt to the impacts of environmental change.
Make sure you do not limit your attention only to certain types of policy instruments (e.g., market based) while ignoring others (e.g., regulatory, expenditure and
institutional instruments). Try to define policy instrument in specific terms
Identify performance criteria for the indicator that describe the environmental state
indicator and the indicators for the key drivers, pressures and impacts. Be as specific
as possible.
How does the indicator trend compare to the performance critiera? How do actual
trends and performance criteria compare?
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Present your results in plenary.
Time: 45 minutes group, 15 minutes plenary.
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Environmental Issue:___________________
Driving Force
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Pressure

State

Impact

Description

Indicator and Trend

Policy Instruments
• Economic
• Regulatory
• Expenditure
• Institutional
• Etc.

Performance
Criteria
• Targets
• Benchmarks
• Thresholds
• Principles
• Standards
• Etc.
Comparison of
observed trends
and expected
performance

6.6 Step D: Policy gap and coherence analysis
With a mix of policy instruments identified for a particular environmental state, and the related
pressures, drivers and impacts, and the effectiveness of these policies assessed, based on some form
of performance criteria, the policy analysis can be taken to a more informative and pragmatic level.
If the policy effectiveness assessment reveals that the mix of policies has not resulted in adequate
improvement in the state of the environment or has not facilitated adaptation, then one must begin
to explore why this is the case. Or alternately, if progress has been made on these two fronts, it is
important to better understand why successful performance was achieved. This module presents
two methods to gain this better understanding, including:
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■ Identifying gaps in the policy mix.
■ Assessing policy coherence.

6.6.1 Identifying gaps in the policy mix

131

Policy gaps can take many forms, such as:
■ Relevant policy not in place.
■ A policy type with significant potential for positive impact is under-represented.
■ Policies not focused on relevant driving forces or pressures.
The identification of these types of gaps can be facilitated by using a policy mix matrix such as the
one illustrated in Table 12. One of the challenges facing sustainable development is that a proactive
policy strategy requires that policy-makers take account of an optimal mix of policy instruments that
can be brought to bear on the key issues, considering the type of issue and policy implementation context.8 A policy mix matrix can reveal which policy types (e.g., economic instruments, regulatory,
direct expenditure, institutional) might be under-represented.
Table 12: Example policy mix matrix
Driver

Pressure

State

Impact

133

Description of DPSI

Economic
instruments

Regulatory
instruments

Expenditure
instruments

Institutional
instruments

8 Gale R., S. Barg and A. Gilles. (1995). Making budgets green: Leading practices in taxation and subsidy reform.
International Institute for Sustainable Development, p. 1.
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EXERCISE
In groups of five, carry out the following tasks in relation to one driver-pressure-state-impact chain
used in the previous exercises:
Characterizing the policy mix

134

135

■ Copy the descriptions of your drivers-pressures-state-impacts chain from the previous
exercise to the first row of the policy mix matrix.
■ Using shorthand or code, transfer policies influencing the driving force, pressure, state
and impact from previous table to the appropriate cell in the policy mix matrix. Can
you think of any additional policies to add to the table that you did not identify previously?
■ Use the examples of policy types described previously in Table 8 as possible categories,
but you may also create new categories, if necessary.
Estimating the policy effect

136

■ Working with the results of the table just completed, indicate your perceived effect of the
policy on the given environmental issue, based on existing information, by placing the
appropriate symbol in the cell representing the policy. You could use a scale similar to
the following:
–
–
–
–
–
–
–
–

Highly positive effect: +++
Moderately positive: ++
Slightly positive: +
Neutral: 0
Slightly negative effect: Moderately negative: - Highly negative: - - Policy effect unclear: ?

In plenary, carry out the following analysis of policy gaps:
■ Identify policy types that appear to be over- or under-represented.
■ Note if there are policies directed at each part of the issue chain (driving force, pressure,
state and impact).
■ Identify policy types and/or specific policies that are currently absent, but might have
significant potential for positive effect.
■ Discuss opportunities and barriers for optimizing the policy mix, either by adding new
or discontinuing existing policies or policy types.
Time: 45 minutes group, 30 minutes plenary.
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There are certainly policy gaps other than those identified above. For example:
■ Policy developed, but not implemented or enforced.
■ Policy not functioning properly (e.g., relevant actors ignored, policy theory not accurate, etc.).
■ Policy effect reduced or negated because of the effects of another policy.
The first two of these gaps require additional analysis, which is not within the scope of this module
and resource book. The last one, policy effect negated because of the effects of another policy, is
the focus of the next section.

6.6.2 Assessing policy coherence
Analysis of policy effectiveness focuses on comparing the actual and expected performance of a
given policy, based on relevant performance criteria. As neither environmental issues nor policies
can exist in isolation, any given environmental trend will be a combined result of interacting policies
and natural factors, some of which are outside the control of human decision making.
For example, energy subsidies and increased energy consumption may have implications for air
quality, overall material use and waste production, but also for global climate change. It may well
be that a given policy deals well with one particular type of environmental impact, but fares poorly
with another.
One tool for assessing these types of combined effects is an action-impact matrix (AIM). An example
of an AIM is illustrated in Table 13. The AIM lists specific policy instruments in the first column,
then assesses the effect of the policy, intended and unintended, on a range of environmental issues.
Through such a thought process it is possible to identify interlinkages among policy effects, many
of which will not be intuitive. In some instances, the positive effect of one policy might be completely neutralized by the negative effect of another policy.
The policy instrument scan may produce a lengthy list of policy instruments, which would be too
difficult to work with given time and human resource constraints. Prioritizing the instruments in
such a case would be necessary. Some criteria for selecting policies to include in a current environmental policy analysis include the following (not in order of importance):
■ Relevance to the environment.
■ Relevance for the public and decision-makers.
■ Link with key environmental priorities identified in the state of the environment and
trends section.
■ Affecting the health, income and well-being of a large number of people.
■ Importance of policy response to an environmental situation that is:
– physically severe
– changing rapidly
– irreversible
■ Related to the country’s international obligations.
■ Potential for policy to cause disruption or conflict.
■ Potential for easy and feasible solutions.
■ Uniqueness of current policy initiative for region.
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Table 13: Simple example of an action impact matrix (AIM) (Source: Munasinghe 1993, as quoted in
Atkinson et al. 1997)
Impacts on key sustainable development issues
Action/Policy

Main objective

Land degradation

Air pollution

Resettlement

Macroeconomic
and sectoral policies

Macroeconomic and
sectoral improvements

Positive effects because of removing distortions,
Negative effects mainly because of remaining constraints

• Exchange rate

• Improve trade
balance and
economic growth

(-H)
(deforest openaccess areas)

• Energy pricing

• Improve economic
and energy use
efficiency

Others

(+M)
(energy
efficiency)

• Others
Investment projects
investments

Improve efficiency of

Investment decisions made more consistent with broader policy
and institutional framework

• Project 1
(Hydro dam)

• Use of project
evaluation (costbenefit analysis,
environmental
assessment, multicriteria analysis, etc.)

(-H)
(inundate forests)

• Project 2
(Re-forest and
relocate

(+H)
(replant forests)

(+M)
(displace fossil
fuel use)

(-M)
(displace people)

(+M)
(relocate people)

• Project N

GROUP DISCUSSION
In plenary, choose five key policies from among those identified in your policy instrument scan.
Additionally, select four other environmental issues in your country. Develop an action impact
matrix (AIM) similar to the example in Table 13.
Time: 30 minutes.

139
6.7 Advanced policy analysis – analysing the relative impacts
of multiple policies on the evaluation of an environmental
issue
To evaluate government policy in more detail we need to be able to determine the relative effects
of different trends, technological changes or policy measures. This type of analysis can help to show
the impacts of different policy instruments, and can be performed in retrospective and in forwardlooking modes. Such an analysis of individual policies is data and labour intensive, so it is considered
here as an advanced part of policy analysis.
Consider the environmental state issue of the atmospheric concentration of CO2 in the context of the
European Union. One of the key pressures on this environmental state is the emission of greenhouse
gases. Figure 29 presents an example in which the effects of different policies on greenhouse
gas emissions are analysed for the EU-15 in the period 1990–2001 along with an estimate of the level
of greenhouse gas emissions in the absence of different type of policies (Harmelink and Joosen 2004).
Greenhouse gas emissions in the EU-15 were more or less constant on the same level during the
period 1990–2001 (EEA, 2003). It is estimated that in the absence of policies in the period
1990–2001, greenhouse gas emissions would have risen by 4.7 per cent.
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Figure 29: Breakdown of the effects of environmental policies on greenhouse gas emissions in the EU-15
(MNP/RIVM, 2004)
Mton CO2-equivalent
4400

Reduction due to:
Common agricultural policy
Combined heat and power
NO2 reduction industry
Landfill gas policies
Energy savings buildings
Use of renewable energy

4300

4200

Without
environmental
policies

4100

4000

128

Additional
measures
Realisation

3900
Projection based on existing measures

Kyoto target

Projection based on additional measures
3800
1990

1994

1998

2002

2006

2010

The following policies are analysed in this example:
■
■
■
■
■
■

Renewable energy policies.
Landfill gas policies.
Best available technologies for adipic acid production.
Cogeneration (combined heat-power) policies.
Efficiency improvements in the built environment.
Common Agricultural Policies.

The effects, in terms of CO2-equivalent attributed, are sensitive to assumptions with respect to the
reference case. The choice of the reference is arbitrary, and therefore always must be described,
because other references may result in other outcomes (and other conclusions) (to be further
detailed).
Figure 29 also illustrates the “distance to future policy targets” by including baseline projections
and comparing them with the EU policy target under the Kyoto Protocol. It indicates how much
emission reduction needs to be achieved with additional measures to realise this emission target.
The most simple and therefore most commonly used method to compare the effects on the level
of emissions of different changes is to compare all of these changes with the same baseline. The
baseline is defined as “what would have happened if the changes had not occurred.” Or, in other
words, “what will happen if these changes don’t occur.” Because the answer to this question is
always hypothetical, often the easiest answer is chosen: nothing will happen in the productionstructure.
For example, when one wants to evaluate the effect of the increase of nuclear energy, the average
emission factor of the production of electricity of the base year is multiplied by the electricity production of nuclear plants for a specific year. This comparison can also be made for other changes
and measures, for example the increase in renewable energy or the increase in cogeneration.
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This method is easy to use, and it gives a good insight into the scale of the effect of changes and
how the measures relate to one another. However, it’s not really reflecting all complexities. A
nuclear power plant is a source of base load electricity (producing a steady, constant power source),
as opposed to other power sources, such as wind generators, which only operate when the wind
blows. When such differences are taken into account, one can get a better sense of the real impacts
of different approaches. This type of analysis will be more realistic, but it takes considerably more
time and data to do.
The fact that a variety of changes and measures occur simultaneously is a complicating factor when
analysing the effectiveness of policy because it makes it more difficult to distinguish between the
effects of individual measures. Because results will depend on the method chosen, measures have
to be interpreted with caution. We can present some alternative methods for analysis and illustrate
which methods can be used under which conditions.
The emission of CO2 by the electricity generation sector in the Netherlands (Figure 31) is an example
that illustrates such an analysis.

CASE EXAMPLE
Emission of CO2 by the electricity generation sector in the Netherlands
Since 1990, electricity production has risen at a faster rate than the amount of CO2 emitted during the
generation of this electricity. The question is, how this can be explained and what role has policy
played in this change?
Since the end of the 1980s, Dutch policy has been to encourage energy savings and reduce CO2
emissions. In 2000, total electricity production in the Netherlands was 377 PJ, having risen from
282 PJ in 1990. For the purpose of this analysis, the electricity production is divided into:
■ central generation by companies primarily engaged in electricity generation;
■ decentralized generation by companies for whom electricity generation is a secondary
task, mainly CHP;
■ remaining decentralized generation by companies for whom electricity generation is a
secondary task, all non-CHP units;
■ renewable generation (wind, solar, etc); and
■ net imports (balance of imported and exported electricity).
Figure 30: Electricity production by source 1990-2000 (in PJ electricity)
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Figure 31: CO2 emissions by energy source
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Comparing Figures 30 and 31 we can see that electricity production is rising much faster than the
CO2 emissions. The possible causes of this decoupling are:
■
■
■
■
■

import of electricity;
increased production of electricity by decentralized CHP plants;
more efficient generation by central power stations;
shift in fuel mix by the central power stations; and
increase in renewable electricity generation.

There are various methods to determine the effects on CO2 emissions of the above trends. The
method of the individual trend is already described in the previous section. However, if a number
of trends occur simultaneously they will influence each other. Composition/decomposition methods
assume the simultaneous occurrence of various trends, the outcome being sensitive to the sequence
chosen. A number of conclusions can be drawn about the applicability and utility of these methods.
Several methods to evaluate changes and measures exist. All give different results and one is not
better than the other, so it is very important that when presenting the results the method chosen is
also explained.

6.8 The policy narrative sheet – summarizing policy failures
and successes
The final step in the policy analysis approach is to develop a policy narrative that summarizes the
results of the policy analysis (steps A-D and the analysis of relative policy impacts, if known). The
purpose is to develop credible statements regarding the adequacy of past and current policy
responses for restoring and maintaining the state of the environment, and facilitating adaptation
to impacts.
The policy narrative sheet should have components similar to those illustrated in Table 14.
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Table 14: Example of a policy narrative sheet.
Policy Narrative Sheet
Describe the Environmental Issue in terms of indicator trends for the State and key Drivers, Pressures and
Impacts.
…

How effective is the policy mix that currently influences the environmental State and the key Drivers, Pressures
and Impacts (compare indicator data to targets or benchmarks)?
…

What are the key policy gaps?
• Is a policy type under-represented (economic, regulatory, expenditure, institutional policy instruments)?
• Are policies not focusing on key Drivers, Pressures, the State or the Impacts?
• Are relevant policies missing?
…

What are the key policy interlinkages, and are they positive or negative?
…

What are some of the key policy success stories?
…

What improvements are necessary for the current mix of policy instruments influencing this environmental
issue to improve their overall effectiveness?
…

EXERCISE
Using the policy analysis information from Steps A through D, prepare (individually) a policy narrative
sheet similar to the one shown in Table 14
Share your results with your workgroup. Select one policy narrative sheet from among your group
to share in plenary.

142
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Time: 30 minutes group, 15 minutes plenary.
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Overview
This module will help you develop scenarios and analyse them, either in terms of the impact they would
have on existing policies, or the kinds of policies that would be needed in order for a particular scenario
to unfold. The module provides the basis for an entire process for developing and analysing scenarios.
A scenario is not a prediction of what the future will be. Rather it is a description of how the future
might unfold. Scenarios explore the possible, not just the probable, and challenge users to think
beyond conventional wisdom. They support informed action by providing insights into the scope
of the possible. They also can illustrate the role of human activities in shaping the future, and the
links among issues, such as consumption patterns, environmental change and human impacts.
Scenarios were first used formally after World War II as a method for war game analysis. Their
value was quickly recognized, and the use of scenarios for a number of other strategic planning
applications developed. Today, scenario development is used in a wide variety of different contexts,
ranging from political decision making to business planning, and from global environmental
assessments to local community management.
There are hundreds of examples of scenarios developed during the last 30 years or so. A small number
of examples are selected here to illustrate the range of scenarios that have been developed, from specific country/regional exercises to global visions of the future, covering a range of time frames from 10
to 100 years. The illustrations are the Mont Fleur scenarios for South Africa, the Global Environment
Outlook (GEO-3) scenarios and the Intergovernmental Panel on Climate Change (IPCC) scenarios.
A range of processes has been used to produce scenarios. We can distinguish among these according to three overarching themes: project goal, process design and scenario content. Goals might
include raising awareness, stimulating creative thinking and gaining insight into the way societal
processes influence one another. An overriding goal is usually to directly or indirectly support decision making. Process design addresses aspects such as scope and depth of the analysis, the degree
of quantitative and qualitative data used, and choices among stakeholder workshops, expert interviews or desk research. Scenario content focuses on composition of the scenarios (i.e., on the variables and dynamics in a scenario and how they interconnect).
While many different processes have been used to develop and analyse scenarios, most involve steps
similar to ones used in this module, although emphasis on particular steps varies. The steps used
in this module are grouped as follows:
Clarifying the Purpose and Structure of the Scenario Exercise
a. Establishing the nature and scope of the scenarios.
b. Identifying stakeholders and selecting participants.
c. Identifying themes, targets, indicators and potential policies.
Laying the Foundation for the Scenarios
d. Identifying drivers.
e. Selecting critical uncertainties.
f. Creating a scenario framework.
Developing and Testing the Actual Scenarios
g. Elaborating the scenario narratives.
h. Undertaking the quantitative analysis.
i. Exploring policy.
Communication and Outreach
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A full scenario process would ideally involve going through each of the above steps. In many cases,
however, the scenario development will be nested within an overall integrated environmental
assessment and reporting process. Thus, to the extent possible, the scenario development should
be pursued in concert with the other components of this process, such as those described in
Modules 4 and 5 of this resource book. Furthermore, many times, particularly in a national-scale
GEO-type process, we avoid developing completely new scenarios. Instead, scenarios at the national level are developed based on existing scenarios at a higher level (e.g., global and regional scenarios developed for GEO). This adoption and adaptation facilitates scenario development by providing the core information needed in the process, but can present significant challenges in terms
of methodology and credibility of the results.
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Course Materials
1. Introduction and learning objectives
Module 5 of the workbook focuses on assessments of the state of the environment (SoE) and
trends. In Module 6, we address the fourth and fifth steps shown below (Figure 1).
Figure 1: Key questions to be answered by SoE analysis and policy assessment in the IEA framework.

5. What actions could be taken for a more sustainable future?

4. Where are we heading?

3. What is being done and how effective is it?

2. What are the consequences for the environment and humanity?
1. What is happening to the environment and why?

This module shows you how to develop scenarios and analyse them in terms of the impact they
would have on existing policies or the kinds of policies that would be needed in order for a particular scenario to unfold. The module provides the basis for an entire process for developing and
analysing scenarios.
The module begins with an introduction to what scenarios are (and are not), and provides details
on particular aspects of scenarios and their development. Depending on the primary purpose of
the scenario exercise, the form, content and process of your scenario(s) will differ. A brief summary of the scenario development literature and a few examples are presented. This is followed by a
section that addresses more specifically how scenario development and assessment can be used to
address policy issues. We then provide step-by-step guidance on one approach to scenario development, noting where this might need to be modified for other purposes. Recognizing that national and regional scenario development usually will build on existing scenarios rather than start from
scratch, we provide guidance on how this can be done. Finally, the module concludes with a section focused on the importance of communication and outreach, as part of a scenario exercise.
After using the material presented in this training module you will:
■ be familiar with the types of scenarios;
■ have developed an understanding of the structure, complexity and dynamics of scenario
processes;
■ be familiar with the steps required for the development of scenarios; and
■ understand how scenarios can be used for the discussion and development of policy
options.
The success of a scenario process depends crucially on excellent facilitation. Scenario development
and analysis is a demanding process, although we have tried to make it as easy as possible by presenting one step-by-step process.
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EXERCISE
Think of a time when you have imagined different future possibilities to help you solve a problem
in your everyday life.
Take five minutes to write a brief summary focusing on the following questions:
■ What was the situation, and what were the future possibilities?
■ Were there key uncertainties on which the future depended?
■ What information did you have to help you make your decision or prepare for the
future?
■ How did you think through this problem?
Take two minutes to share your thoughts with your neighbour.
Discussion in plenary.
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2. What is a scenario?
Scenarios are descriptions of journeys to possible futures. They reflect different assumptions
about how current trends will unfold, how critical uncertainties will play out and what new
factors will come into play. (UNEP 2002)
It is now generally accepted that scenarios do not predict. Rather, they paint pictures of possible futures, and explore the differing outcomes that might result if basic assumptions are
changed. (UNEP 2002)
The future cannot be predicted because of ignorance, surprise and volition. Our information on the
current state of the global system is incomplete, as is our knowledge about many of the drivers of
change. Even if precise information were available, we know that complex systems exhibit turbulent
behaviour, extreme sensitivity to initial conditions and branching behaviours at critical thresholds, all
of which make prediction impossible. Furthermore, the future is unknowable because it is subject to
human choices that have not yet been made. In the face of such indeterminacy, scenario analysis offers
a means of exploring a variety of long-range alternatives, knowing that the uncertainty about the
future increases with distance from the present (see, for example, Raskin and others 2002).
A scenario, as we use the term here, is not a prediction of what the future will be. Rather it is a
description about how the future might unfold. Scenarios explore the possible, not just the probable, and challenge their users to think beyond conventional wisdom.

8

Scenarios are carefully created stories about the future. They include an interpretation of the present, a vision of the future and an internally consistent account of the path from the present to various futures. They can include both qualitative and quantitative representations, and can be developed by very participatory or more “expert-driven” processes. Scenarios explore not only the implications if particular developments come to pass, but also what paths might lead us to particular
outcomes, be they desirable or not. Perhaps most importantly, insights they provide are relevant to
decisions being made today.
Scenarios support informed action by providing insights into the scope of the possible. They also
can illustrate the role of human activities in shaping the future, and the links among issues. In the
process of helping to clarify possible future developments and their effects, scenarios often are a
source of inspiration for creative ideas.
Scenarios can be used for multiple purposes, including to:
•
•
•
•
•
•
•
•

aid in recognition of “weak signals” of change;
avoid being caught off guard – “live the future in advance;”
challenge “mental maps;”
understand the world better, and make better decisions;
raise awareness;
test strategies for robustness using “what if” questions;
provide a common language; and
stimulate discussion and creative thinking.

The ultimate aim, in most cases, is to:
•
•

provide better policy or decision support; and
stimulate engagement in the process of change.

GEO Resource Book

5

Module 6

A training manual on integrated environmental assessment and reporting

EXERCISE
In groups of 3-4 persons, discuss the following questions for five minutes. Be prepared to discuss
your key points in plenary.
1. Are you familiar with scenarios that have been developed in the past by other groups?
If so, describe those scenarios. What do you find interesting about them?
2. What do you think are the most important reasons for developing scenarios?

3. A very short history of scenario development
Formal scenarios were first used after World War II as a method for war game analysis (van der
Heijden 1996). Their value was quickly recognized by Herman Kahn and others who advanced use
of scenarios for other strategic planning applications (Kahn and Weiner 1967). The scenario
approach was refined at Royal Dutch/Shell by Pierre Wack in the 1970s and 1980s, during which
time Shell became a leader in using scenarios for business planning. Their approach is described in
detail in Shell International (2003).
Today, scenario development is used in a wide variety of contexts ranging from political decision
making (e.g., Kahane 1992 and Kahane 1998) to business planning (e.g., Wack 1985 and Schwartz
1996) and from global environmental assessments (e.g., Gallopin and others 1997, Cosgrove and
Rijsberman 2000, Nakicenovic and Swart 2000, and van Notten and others 2003) to local community management (Peterson and others 2003). In 2002, the Global Scenario Group published a
path-breaking set of scenarios that spurred the debate on the challenges of sustainability (Raskin
and others 2002).
Rothman (2005) provides a far-reaching review of scenario development from the areas of environment and sustainable development, including a synthesis of other reviews, and a catalogue of
scenarios at the global and sub-global levels. Guidelines for production of scenarios also are available on the Internet (e.g., http://scenariosforsustainability.org; http://www.beesuccessful.com).
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4. Examples of scenario exercises
Numerous scenarios have been developed that include an emphasis on issues of relevance for sustainable development. These cover a range of spatial and temporal scales, as well as the scope of
issues addressed. We highlight three general categories, focusing on prototypical cases, while noting other similar exercises. While the categories are primarily defined by spatial and temporal scale,
the chosen scenarios also differ in terms of their purpose, political context and the manner in
which they have been developed, particularly the degree of stakeholder participation.

4.1 Short-term country scenarios – Mont Fleur
The Mont Fleur scenario exercise was carried out in South Africa in 1991-92. The purpose of the
exercise was to stimulate debate about how to shape policy over the next 10 years in the country. It
brought together a diverse group of 22 prominent South Africans from across the political spectrum (including politicians, activists, academics and business people) to develop and disseminate
a set of stories about what might happen in their country during this period. Its innovativeness and
importance stemmed from the fact that, in the midst of a deep conflict and profound uncertainty,
it brought people together from diverse organizations to think creatively about the future. The scenarios were widely publicized, being first published in 1992 in the South African newspapers, The
Weekly Mail and The Guardian Weekly. The scenarios were reprinted in Deeper News, published by
the Global Business Network (http://www.gbn.org) with an introduction by Adam Kahane, who
facilitated the scenario process.

15
to
19

The participants agreed on four scenarios that they believed to be plausible and relevant:
Ostrich – in which a negotiated settlement to the crisis in South Africa is not achieved, and the
country’s government continues to be non-representative;
Lame Duck – in which a settlement is achieved, but the transition to a new system is slow and indecisive;
Icarus – in which transition is rapid, but the new government unwisely pursues unsustainable,
populist economic policies; and
Flight of the Flamingos – in which the government’s policies are sustainable, and the country takes
a path of inclusive growth and democracy.
Figure 2: The Mont Fleur scenarios
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The group developed a narrative for each of these stories. A 14-page report was included as a supplement in a national newspaper, and a 30-minute video was produced. Furthermore, the scenarios were directly presented to more than 50 groups.
The Mont Fleur scenarios were not in themselves novel. The remarkable thing about the exercise
was the involvement of such a heterogeneous group of important people developing and delivering the message. The scenarios were broadly understood and discussed in many circles. Through
this process, it became clear that Flamingo was a feasible and broadly desirable outcome, although
some of the decisions it implied were not in line with those that might have been proposed by some
of the parties at the start of the exercise. Thus, the informal process of producing the Mont Fleur
scenarios produced substantive messages, informal networks and changes in thinking about the
challenges that the country faced.
A key lesson learned through the Mont Fleur process is that a successful scenario effort must be
credible, informal, reflective and inclusive. The team needs to be respected, open-minded and representative of all of the important perspectives on the issues at hand.

Box 1: Other examples
The Democratic Dialogue Regional Project of the UNDP Regional Bureau for Latin
America and the Caribbean (RBLAC) has compiled a number of case studies and learning histories building on the Mont Fleur experience and similar scenario exercises, particularly in Colombia and Guatemala (see http://www.democraticdialoguenetwork.org/).
Under the auspices of the Society for International Development’s Future Searches programme, scenario exercises have been carried out in Kenya, Uganda and Tanzania (see
http://www.sidint.org/programmes/future.htm). A special issue of the journal
Development (47.3, September 2004) was devoted these and other exercises. As part of
the Millennium Ecosystem Assessment, several of the sub-global assessments also
developed sub-national scenarios (see MA 2005a, particularly chapter 10).

22
to
27

4.2 Medium-term regional and global scenarios – The UNEP
GEO-3 Scenarios
Development of scenarios for UNEP’s third Global Environment Outlook (GEO-3) has been
described in detail by Bakkes and others (2004). The scenarios were built on existing and ongoing
exercises, in particular the work of the Global Scenario Group (Raskin and others 2002) and the
Intergovernmental Panel on Climate Change (2000). A key aspect of the GEO-3 process was that,
although global in extent, each scenario was developed at regional and sub-regional levels (using
UNEP’s regions and sub-regions, see http://www.unep.org/geo/region.htm). The scenarios were to
be developed using a holistic approach that included all aspects of sustainable development, but
offered an environmental window by emphasizing environmental descriptions and policies. The
narratives included the current state and trends, drivers, a story line into the future, and a vision of
the future. The scenarios used a 30-year time period (i.e., 2002–32). The categories of drivers were:
demographic, economic, social, technological, environmental, cultural and political.
The scenarios were developed through series of meetings that elaborated the scenario narratives.
These were complemented by quantitative data. The resulting four scenarios were named Markets
First, Policy First, Security First and Sustainability First, emphasizing the key underlying societal
focus in each case.
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Markets First. This assumed that most of the world adopts the values and expectations that prevail in today’s industrialized countries. The wealth of nations and the optimal play of market forces
dominate social and political agendas. Trust is placed in further globalization and liberalization to
enhance corporate wealth, create new enterprises and employment opportunities, helping people
and communities to afford to insure against (or pay to fix) social and environmental problems.
Ethical investors, together with citizen and consumer groups, try to exercise growing corrective
influence, but are undermined by economic imperatives. The powers of state officials, planners and
lawmakers to regulate society, economy and the environment continue to be overwhelmed by
expanding demands.
Policy First. Decisive initiatives are taken by governments in an attempt to reach specific social and
environmental goals. A coordinated pro-environment and anti-poverty drive balances the momentum for economic development at any cost. Environmental and social costs and gains are factored
into policy measures, regulatory frameworks and planning processes. All these are reinforced by fiscal levers and incentives, such as carbon taxes and tax breaks.
International “soft law” treaties and binding instruments affecting environment and development
are integrated into unified blueprints, and their status in law is upgraded. At the same time, fresh
provision is made for open consultation processes to allow for regional and local variants.
Security First. This scenario assumes a world of striking disparities, where inequality and conflict
prevail. Socio-economic and environmental stresses give rise to waves of protest and counteraction. As such, troubles become increasingly prevalent. The more powerful and wealthy groups
focus on self-protection, creating enclaves akin to the present-day “gated communities.” Such
islands of advantage provide a degree of enhanced security and economic benefits for dependent
communities in their immediate surroundings, but exclude the disadvantaged mass of outsiders.
Welfare and regulatory services fall into disuse, but markets continue to operate outside the walls.
Sustainability First. A new environment and development paradigm emerges in response to the
challenge of sustainability, supported by new, more equitable values and institutions. A more
visionary state of affairs prevails, where radical shifts in the way people interact with one another
and with the world around them stimulate and support sustainable policy measures and accountable corporate behaviour.
There is much fuller collaboration among governments, citizens and other stakeholder groups in
decision making on issues of close common concern. A consensus is reached on what needs to be
done to satisfy basic needs and to realize personal goals without beggaring others or spoiling the
outlook for posterity.
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Box 2: GEO scenarios
Previous editions of GEO also included scenario work. In GEO-1 (UNEP 1997) and the
accompanying technical report (UNEP/RIVM 1997) a single “business as usual” scenario
was analysed, portraying the effect of a further convergence of the world’s regions
towards Western-style production, consumption and resource management.
Rudimentary estimates of the effect of applying best available technology to all investments gradually over all regions was also considered, though not in a fully integrated fashion. GEO-2000 (UNEP 1999) continued with the baseline and variant approach, but shifted focus towards more region-specific analyses of alternative policies. Each region considered a specific issue, for example freshwater in West Asia, urban air quality in Asia and
the Pacific, and forests in Latin America and the Caribbean. A six-step methodology was
followed in these studies and described in a technical report (UNEP/RIVM 1999).
At least three other studies have produced scenarios in recent years that are similar to
those in GEO-3 in terms of their spatial and temporal scope. The scenarios of the Global
Scenarios Group (Raskin and others 2002) represented the starting point for the GEO-3
scenarios. As part of the World Water Vision exercise, three scenarios were developed
focusing on issues surrounding freshwater availability (Cosgrove and Rijsberman 2000).
More recently, a set of four scenarios was developed as part of the Millennium Ecosystem
Assessment (MA 2005b). These are currently being used as the foundation for more targeted scenarios as part of the International Assessment of Agricultural Science and
Technology for Development (see http://www.agassessment.org/).

20

4.3 Long-term global scenarios – Intergovernmental Panel on
Climate Change (IPCC)

21

In order to provide plausible pictures of future emissions of greenhouse gases, the IPCC developed
four families of scenarios, based on an extensive assessment of the literature, six alternative modelling approaches and an “open process” that solicited wide participation and feedback from many
groups and individuals. The scenarios provide a basis for analysing how drivers may influence
future emissions, as well as to assess the associated uncertainties.
The four basic storylines are:

22

10

A1. A future world of very rapid economic growth, global population that peaks in the middle of
the 2100s and declines thereafter, and rapid introduction of new and more efficient technologies.
Major underlying themes are convergence among regions, capacity building and increased cultural
and social interactions, with a substantial reduction in regional differences in per capita income.
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Figure 3: IPCC Scenarios
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A2. A very heterogeneous world emerges; the underlying theme is self-reliance and preservation
of local identities. Fertility patterns among regions converge very slowly, which results in continuously increasing global population. Economic development is primarily regionally oriented, and
per capita economic growth and technological changes are more fragmented and slower than in
other story lines.
B1. A convergent world with the same global population trends as the A1 story line, but with rapid
changes in economic structure toward a service and information economy, reductions in material
intensity, and introduction of clean and resource-efficient technologies. The emphasis is on global solutions for economic, social and environmental sustainability, including improved equity, but
without additional climate initiatives.
B2. A world in which the emphasis is on local solutions to economic, social and environmental sustainability. This is a world with continuously increasing global population, although at a rate lower
than seen in A2, intermediate levels of economic development, and less rapid, more diverse technological change than in the B1 and A1 story lines.

Box 3: Other long-term scenarios
Few other studies have tried to look as far out into the future as IPCC, although the MA
(2005b) provided some indication of certain trends to 2100 in its scenarios. Kahn and others (1976) presented a scenario looking 200 years into the future and a small set of 1 000year scenarios were created as an exercise as part of the United Nations University’s
Millennium Project (Glenn and Gordon 2005). Other studies, such as the UN’s World
Population to 2300 (UN 2004) represent more narrow projections of specific issues, rather
than actual scenarios.
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EXERCISE
Working in small groups, each person takes 4-5 minutes to consider the GEO scenarios and answer
the following question:
What trends in the present day world are signals of one of the four GEO scenarios?
Discuss answers in the group.

28

Paste answers on flip charts (one for each GEO scenario). Are there more signals for one scenario
than for others, or are the signals evenly spread? Discuss.
Note: It is possible that participants see elements of all four scenarios in the present world. On the
other hand they might, for example, see many more signals for a “Markets first” world or a “Policy
First” world. The important point of this exercise is to increase familiarity with the GEO-3 scenarios, and to start thinking about the way the present and the future are connected. The present
always carries the seeds of multiple future trajectories, so it is to be expected that different people
will see signs of different futures today.

12
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5. The purpose, process and substance of
scenarios and scenario exercises

30

A range of processes have been used in producing the large number of scenarios described in the
literature. Van Notten and others present a typology that examines nine separate characteristics of
scenarios and scenario exercises. At a higher level, these are aggregated into three overarching
themes: project goal, process design and scenario content. In very simple terms, these can be stated as the why, how and what of scenarios and scenario development. As might be expected, there
are generally strong connections among these themes. The project goal influences the process
design, which, in turn, influences scenario content.
The first theme addresses the objectives of a scenario analysis as well as subsequent demands on
design of the scenario development process. On one end of the spectrum is the goal of exploration.
This might include awareness raising, stimulation of creative thinking and gaining insight into the
way societal processes influence one another. In such an exercise, the process is often as important
as the product (i.e., the scenario or set of scenarios), which may even be discarded at the end of the
process. At the other end of the spectrum is the goal of direct decision support. In this case, scenarios might propose concrete strategic options. Decision-support scenario exercises often contain
value-laden combinations of scenarios that are described as desirable, middle-of-the-road and
undesirable. The two types of project goals often are combined: exploratory scenarios are developed first, after which new scenarios are developed by zooming in on aspects relevant to strategy
development.

Box 4: Forward-looking compared to
backcasting in scenario exercises

37

One major distinction among various scenarios and scenario exercises is between forward-looking and backcasting. In the former, the story is developed with the present day
as a starting point, and is not constrained by a predetermined end vision. A backcasting
approach on the other hand, identifies the end vision and then a story is developed to
describe the path from the present to that end point. In forward-looking processes, the
key questions in the scenario development begin with What if....?; in backcasting processes they begin with How could …? Because the specified end state often has a value
attached to it (i.e., it is either viewed as “good” or “bad”), back casts are frequently called
“normative” scenarios. We have chosen not to use that terminology here because forward-looking scenarios also can have normative elements.
Many, if not most, scenario exercises combine both processes, but one approach generally takes precedence. There is, however, no reason why a single scenario exercise cannot include both approaches. Robinson presents an interesting exploration of the iterative
nature of some scenario exercises and, in the process, introduces the concept of secondgeneration backcasting. This concept assumes that the initial end vision is less than perfectly formed, and emerges in a more coherent form in and from the process of scenario
development.

Process design, the second overarching theme, focuses on how scenarios are produced. It addresses
aspects such as the degree of quantitative and qualitative data used, or the choice among stakeholder workshops, expert interviews and desk research. On one end of the spectrum, there is the
intuitive approach, which considers scenario development as an art form, and leans heavily on
qualitative knowledge and insights. Creative techniques, such as development of stories or storylines or collages of pictures, are typical intuitive approaches to scenario analysis. Interactive group
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sessions with a diversity of participants are often central to storyline development. At the other end
of the spectrum is the technical approach. Contrary to the intuitive approach, the technical school
regards scenario development primarily as a rational and analytical exercise. This technical school
tends to work from quantified knowledge, and often relies on computer models in developing scenarios. Both approaches have their strengths and a number of recent studies have worked to combine the two approaches (see e.g., UNEP, IPCC and Rijsberman ).

Box 5: The value of participatory processes
Most scenario development exercises are participatory in nature. Some reasons for wanting to make scenario exercises more participatory:
–

to make use of local and specialized knowledge: many people, particularly those
working in key sectors or living in key regions, will have specific expertise on the
issues being addressed in development of the scenario;

–

to create buy-in: people are more willing to accept results and insights of any
analysis in which they have had a hand in production;

–

to create ambassadors: those involved in the development will often be able and
willing to reach audiences that are less available to the researchers; and

–

to reach those whose minds you most want to change, especially when the point
of the exercise is to influence decision-makers, it is more effective to have them
be part of the process rather than passive recipients of information.

Box 6: The advantages and disadvantages of
qualitative and quantitative scenarios
At a basic level, the advantages and disadvantages of qualitative and quantitative
approaches are as follows.
Qualitative Scenarios
Advantages: Understandable, interesting, and represent views and complexity of many
different interests.
Disadvantages: Arbitrary, tough to identify or test underlying assumptions. Do not provide
numerical information.
Quantitative Scenarios
Advantages: Model-based, with numerical information; can identify underlying assumptions.
Disadvantages: Models have limited view of the world, and are often are not transparent;
exactness gives illusion of certainty; difficult to reflect changes in fundamental scenario
features such as values, lifestyles, institutions, and structural shifts in the social and environmental system under study.

14
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The third theme, scenario content, focuses on the composition of the scenarios. It examines on the
nature of variables and dynamics in a scenario, and how they interconnect. With regard to scenario
content, we distinguish between complex and simple scenarios. A multitude of interpretations of
the term complex exists. Here, a complex scenario is one that is composed of an intricate web of
causally related, interwoven, and elaborately arranged variables and dynamics. Complex scenarios
manifest alternative patterns of development consisting of a series of action-reaction mechanisms.
They often draw on a broad range of actors, factors and sectors, and use multiple temporal or spatial scales. In contrast, simple scenarios are more limited in scope. A simple scenario might focus
on a single topic, considering only the immediate or first-order effects of changes in the external
environment. Simple scenarios may also limit themselves to extrapolation of trends. The term
“simple” is not meant to indicate poor quality. An exercise with a narrow focus or a short-term perspective may not require the relatively lengthy and demanding investment of developing complex
scenarios, which can be a benefit in many other circumstances. Furthermore, a simple scenario can
be more effective in communicating its message than a complex scenario.

EXERCISE
In small groups, discuss the objectives, proposed process design and content of a planned or hypothetical regional, national or sub-national scenario exercise. Report back to plenary to discuss your
results and resolve differences.
Note: for this exercise, it could be interesting to have one female and one male group, since there
could be gender differences in the ideas about objectives, process and content.
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6. Policy analysis
Experience suggests there are a variety of ways in which policies can and have been addressed in a
scenario exercise.1 Unfortunately, in most cases, this has been an afterthought, and little attention
has been paid to how these approaches differ, their appropriate purposes and the implications for
designing a scenario exercise. In this section, we will explore this issue in some detail.
In order to clarify the distinctions among the various approaches to link policy and scenario analysis, it is useful to consider the following questions:

35

36

■ Are there existing policies you wish to explore as part of the scenario exercise?
A standard use of scenario analysis is to compare the feasibility, effectiveness, and
broader impacts of alternative policies (or combinations thereof), e.g., taxes vis-à-vis
tradable permits on certain pollutants. This can be done by assessing scenarios that differ only with respect to the absence or inclusion of the policies of interest.
Remembering the basic uncertainties that underlie the use of scenarios, the robustness
of existing policies can be assessed by exploring their feasibility, effectiveness and
broader impacts across a range of scenarios that differ with respect to other significant
factors.
If there are no relevant, existing policies, then one purpose of the scenario exercise
should be the identification of policy options. Even where they do exist, the exercise can,
of course, be useful for expanding the set of policy options for consideration.
■ Is there a preconceived end vision, or at least some aspects of a vision, i.e., specific targets?
In many cases, a scenario exercise is used to explore the feasibility and broader implications, e.g., tradeoffs, of meeting a specific target, e.g., an 80 per cent reduction in CO2
emissions by 2050. If the vision is used to define the scenarios, i.e., the range of scenarios
to be explored is restricted to only those for which the target is achieved, the exercise takes
on the character of a standard back cast. At a minimum, the presence of a preconceived
end vision implies that there are at least some metrics against which a scenario and its
policies can be evaluated as being “successful.”
In the absence of any preconceived vision, the question of how to evaluate a scenario
and the impacts of policies, in particular any definition of “success,” is less clear. There
will almost certainly be metrics that can be used for this purpose. Even where clear targets do exist, these other metrics are important for evaluating the broader implications
of achieving the targets.
■ Are the effects of a policy of such magnitude that they would fundamentally alter the basic
structure of the scenario?
Depending on how the scenario is defined and the perspective of the person using them,
policies can be seen as essentially determining the scenario or as merely affecting some
aspects of it. For example, if a scenario is defined by the international trade in agricultural commodities, a group like the WTO or some larger countries could conceive of
policies that will alter the overall level and terms of this trade. Small countries and individual producers, on the other hand, are more likely to take these as given. In the latter
case, the policy question to be asked can be phrased as, “What can we do to cope best
with the set of possible situations we might face?” In the former, a more relevant question would be, “What could we do to create a particular situation?”
1 For the purposes here, the word policy is defined broadly. It denotes any organized intervention by an actor in the
system of interest. Thus, it should be seen to include inter alia laws and legislation, economic instruments, property
rights reform and market creation, reform of state bureaucracies, activities by the private sector, NON-GOVERNMENT ORGANIZATIONSs, and civil society.
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Combining the above, we can talk about eight cases:

39

Case

Existing
policies?

Preconceived
end visions?

Policies determine
the scenario?

Potential uses

a

YES

YES

YES

Test particular policies to see if they can
create the conditions under which end
visions or specific targets can be achieved,
while also considering the broader
implications of the policies.

b

YES

YES

NO

Test particular policies to see whether and
to what extent they can help to achieve end
visions or specific targets under otherwise
fixed conditions, while also considering the
broader implications of the policies.

c

YES

NO

YES

Explore the role of particular policies in
determining the broad nature of the future.

d

YES

NO

NO

Explore the effects of particular policies
under otherwise fixed conditions.

e

NO

YES

YES

Identify policies that can create the
conditions under which end visions or
specific targets can be achieved, while also
considering the broader implications of the
policies.

f

NO

YES

NO

Identify policies that can help to meet
specific targets under given conditions,
while also considering the broader
implications of the policies.

g

NO

NO

YES

Identify policies that may determine the
broad nature of the future.

h

NO

NO

NO

Identify policies and their implications under
certain given conditions.

Each of these cases is obviously a caricature; most scenario exercises will include some combination of these, and certain cases are of less interest than others. The lack of both existing relevant
policies and a preconceived vision in cases g and h make it highly unlikely that either would be
undertaken in isolation. However, they might be used as extensions to cases d and e, respectively,
whereby new policies are identified in the process of testing existing ones. Given their inclusion of
preconceived visions, cases a, b, e, and f lend themselves to backcasting exercises, but they can also
be addressed in forward-looking exercises when the targets are not used to limit the set of scenarios to be considered. With the latter, they are not significantly different from the equivalent cases
without preconceived visions (i.e., c, d, g, and h respectively). Finally, cases b, d, f, and h, by exploring policies that do not “determine” the scenario, can be pursued without a full scenario development process if scenarios already exist within which these policies can be adequately assessed.
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Several concrete examples of where scenario exercises have been used, and how they can be seen to
fit within this schema, are provided below.
■ Testing policies to limit pollutant emissions from the power sector in the United
States
The Energy Information Administration (EIA) in the United States analysed the potential costs and impacts of various existing policies that sought to limit emissions of four
pollutants from electricity generators, sulphur dioxide (SO2), nitrogen oxides (NOx),
carbon dioxide (CO2) and mercury (Hg), in four different scenarios. Since there were
existing policies and clear targets, but other basic conditions were held fixed (e.g., overall economic growth), this serves best as an example of case b above. The analysis
showed emissions could be significantly limited for all pollutants, if a substantial effort
was made by industry, and this helped to illustrate the nature and scale of the effort
depending on the scenario. It also indicated that the increase in energy costs and other
economic impacts of the policies under investigation would decline over time.
■ Identifying policies to achieve a 60 per cent reduction in carbon emissions by 2050 in
the United Kingdom
The UK Department of Trade and Industry has used the Royal Commission on
Environmental Pollution’s target of a 60 per cent reduction in carbon emissions by 2050
as a desired vision of the future, and has used scenarios to help identify possible paths
to meet this target. Since the policies were not clearly specified beforehand, but a target
did exist and key scenario conditions were held fixed, this is best seen as an example of
case f but also a and e, inasmuch as some particular policies were tested. This work
yielded a number of new policy initiatives and measures to achieve this target. The scenario analysis was model-based and helped identify the technology portfolios in each
sector that could achieve the target and their evolution over time, while providing an
indication of the overall cost.
■ Exploring the future of the environment in Latin America and the Caribbean
GEO Latin America and the Caribbean: Environmental Outlook 2003 (UNEP 2003)
considered three broad scenarios for the future. Each started from a set of assumptions
about general policy developments, which was assumed to determine, in large part, the
future shape of the region. This can be seen as an example of case c, but also g to the
extent that the policies considered were somewhat vaguely defined. The authors pointed out that the path to a sustainable future, as presented in the “Great Transitions” scenario, would be supported by the Latin American and Caribbean Initiative for
Sustainable Development, approved by the Regional Forum of Ministers of the
Environment in August 2002. The initiative’s numerous priority areas included
“Strengthening of technical and vocational training institutions” and “Promotion of
human resources development, particularly in information and communication technology.” In contrast, the “Market Scenario” emphasized policies such as free-trade
agreements, intellectual property rights, deregulation and privatization as well as other
measures, resulting in quite different implications for the environment.
■ Scenarios to explore adaptation to Climate Change
Within the Global International Waters Assessment and, as reported in the assessments
of the IPCC and elsewhere, numerous scenarios have explored not only the potential
impacts of climate change, but also policies and actions to ameliorate or adapt to these
changes. These may or may not have preconceived policies or end visions, but almost all
take the change in climate as given. Thus, depending on their particular setup, they can
provide examples of cases b, d, f or h.
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EXERCISE
For your country, a set of national scenarios for a selected issue (water, energy, food security,
tourism) is to be developed. In small groups, select an issue and discuss which existing policies
would be relevant for consideration in the scenario, whether there is an end vision for this issue
(and if so, what it is), and whether particular policies would essentially determine the scenarios, or
merely influence parts of them? Decide on the basis of the discussion which of the cases listed in
the table above best characterizes the scenario.
Present and discuss in plenary.
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7. Developing scenarios – A complete process
While there are many different processes that have been used to develop and analyse scenarios,
most involve a common set of steps. While recognizing that there are benefits and drawbacks to
following the specific approach outlined here, in order to provide a coherent training module, we
felt it was easiest to present one process. For those interested in exploring other alternatives, we
suggest reviewing Alcamo (2001), Galt and others (1997), and other papers cited in Section 3,
above.

41

The following process is proposed as a useful framework for an IEA if a complete scenario development is to be carried out. It follows the GEO approach in three ways:
1. It is explicitly policy-relevant;
2. It is intended to be comprehensive enough to allow the scenario team to incorporate a
broad range of issues that arise in sustainability analyses; and
3. It is presented as a participatory, stakeholder-driven process. Furthermore, it is a built
upon the scenario processes used in earlier GEOs, and also adopted (with some modifications) in the first GEO Training Manual (Pinter and others 2000).
The steps of the scenario process can be grouped as follows (see also Figure 4). As they relate to
similar stages in the process, the steps in each group will often be pursued in parallel. There is no
single best way to undertake each of the steps; still, suggested approaches for each are presented in
some detail below. Finally, although Communication & Outreach is identified as a separate group,
such activities should take place throughout the process and not just at the end of the exercise, as
discussed in detail in Module 3.
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Clarifying the Purpose and Structure of the Scenario Exercise
a. Identifying stakeholders and selecting participants.
b. Establishing the nature and scope of the scenarios.
b. Identifying themes, targets, indicators, and potential policies.
Laying the Foundation for the Scenarios
d. Identifying drivers.
e. Selecting critical uncertainties.
f. Creating a scenario framework.
Developing and Testing the Scenarios
g. Elaborating the scenario narratives.
h. Undertaking the quantitative analysis.
i. Exploring policy.
Communication and Outreach
Not all of these steps are required in every scenario process. Some exercises forego the quantitative
aspects, while others have little or no narrative element. Also, it has become common practice to
use existing scenario studies as the starting point for developing new scenarios. This can be due to
resource limitations, as some of the steps can be carried out very quickly building on the prior
analysis. For example, if a national scenario process builds on the GEO-3 scenarios, the main drivers are identified in the global stories, although at the national level there could be additional driving forces that have to be considered. It may also be useful if the exercise is meant to link with scenarios being developed at other scales (see box), or if the primary purpose is to test the robustness
of specific policies across a range of futures that is already well represented in an existing set.
However, since scenario development aims to be an exploratory exercise, the use of existing scenarios risks imposing a “blinkered” and inappropriate perspective on the process. In particular, the
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use of existing scenarios might inhibit the recognition of other relevant signals of change, leaving
the policy-maker vulnerable to developments that were not anticipated in the original.

Box 7: Recognizing the significance of
developments at other scales for a
national scenario process
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Although the focus here is on national IEA processes, a study might be complemented by
the development of scenarios on other levels: global, regional and local. The challenge
then is to conceive scenarios that are consistent on all the levels. To illustrate: the pattern
of rising sea levels described in global scenarios should be consistent with its impact as
addressed in scenarios at lower scale levels, namely flooding in low-lying regions such as
Bangladesh, the Netherlands and the Seychelles. The integration of multiple geographical
scales is still subject to methodological development, as in such scenario studies as
VISIONS and GEO-4. In both cases, the respective scenario teams worked to integrate
global and regional information. Global developments served as input for regional scenarios,
and regional developments were used to enrich and refine the scenarios at the higher scale
level.

Figure 4: Steps in a generic scenario development process

Establishing the nature and
scope of the scenarios (a)
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Identifying and selecting
stakeholders/participants (b)

Identifying themes, targets, indicators
and potential policies (c)
Clarifying the purpose and structure of the scenario exercise

Identifying driving forces (d)

Selecting critical uncertainties (e)

Creating a scenario framework (f)
Laying the foundation for the scenarios

Elaborating the scenario narratives (g)

Undertaking quantitative analysis (h)

Exploring policy (i)
Developing and testing the actual scenarios
Communication and outreach
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Box 8: Seeing the scenario development as
part of the whole IEA process
The IEA process as a whole is described in Module 2 of this resource book. The scenario
development is nested within the overall IEA process, with planning of the scenario subprocess in stages 3 and 4. In step 2, there is reference to and discussion of stakeholders,
which also is of relevance to the scenario process. Indeed, it is most likely that each stage
of the IEA process would use the same set of stakeholders for identification of priority
issues, development of indicators and scenario analysis. Also, the scenario process often
will be based on or informed by the state of the environment analysis and ex post policy
analysis (Module 5).

7.1 Clarifying the purpose and structure of the scenario
exercise
Careful planning and thinking in the early stages will significantly improve the quality of any scenario exercise. Some of the most important questions to ask right away are why you are doing the
exercise, who should be involved and what are the key elements required to structure the process.
In some cases, the steps described in this phase have been done at the start of a scenario exercise,
but in a fairly informal and ad hoc manner. In other cases, they are only really treated explicitly
once the process is well underway and the scenarios are already (partially) developed. This can lead
to problems later on in that it can be difficult to use the scenarios developed to address the issues
of interest in the detail desired. At the same time, there should be enough flexibility for revisiting
each of these steps, as much will be learned throughout the process. Thus, the outcome of what is
presented in this phase should not be seen as set in stone for the whole length of the exercise.
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a) Establishing the nature and scope of the scenarios
Purpose
To establish a clear view of the scenario process to be used.
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Output(s)
The output or outputs from this step should be a clear overview of and plan for the scenario
process. The specific details of the plan will depend on the type of scenarios chosen and other factors, e.g. available resources. This includes such factors as, time horizon, balance between narrative
and quantitative elements, nature of policy analysis and available resources for exercise.
Steps
1. The core team running the exercise, perhaps in consultation with the funders and key
stakeholders, should ask themselves the following questions (please note that the second
and third of these are very slight modifications of the questions discussed in the previous section on policy analysis).
–
–

–
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What are the issues we want addressed in the scenario project? If it is part of a larger
assessment, how are these addressed in the other sections of the assessment?
Are there existing policies we wish to explore as part of the exercise? Are the effects
of these of such magnitude that they would fundamentally alter the basic structure
of the scenarios?
Do we have a preconceived end vision, or at least some aspects of a vision, such as
specific targets, for the scenarios?
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–
–
–
–
–
–

–
–
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Why is scenario development the appropriate approach for dealing with the problem?
Who is the audience?
What types of scenarios are needed to address the problem and to communicate to
the audience? Would a backcasting or forward-looking approach be better?
What time frame should be considered? Should the scenarios be narrative and/or
quantitative?
How are the scenarios to be developed connected with scenarios developed for
higher levels (e.g., regional or global)?
What do we want to have achieved by the end of the scenario process (e.g., new policy options, better understanding of a particular issue, better understanding of a
region’s most pressing concerns for the future)?
What resources (e.g., time, money, people) are needed to achieve the goal and is it
possible/desirable to make that investment?
What is the expected role of the scenario team, and what are the expected roles of
other stakeholders and participants?

2. If not done so originally, the above questions should be revisited in consultation with
the participants selected to take part in the scenario exercise.
Comments
This step provides clarity and focus for the scenario team, a strong reasoning to support the
approach adopted and valuable context material for those subsequently engaged in the process.

EXERCISE
In a previous exercise, you have selected an issue and discussed which existing policies would be
relevant for consideration in the scenario. These provide the answers to the first four questions presented above. Discuss the remaining questions in plenary.

b) Identifying stakeholders and selecting participants
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Purpose
To ensure that the scenario process benefits from the input of a cross-section of society, thus
increasing the likelihood that the scenarios have buy-in from the appropriate actors. This improves
the usefulness of the scenarios to the end-user (note: identification of stakeholders is also covered
in Modules 2 and 3).
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Output(s)
A list of participants and alternates.
Steps
1. Identify who (i.e., which organization or institution) is convening this scenario exercise.
This is one audience, and it might be important to consider participant(s) from this group.
2. Identify other audiences for the scenarios by deciding whom the scenarios are intended
to reach. It might be important to consider participants from these audiences. The audience for scenarios could well be the same as for the national IEA as a whole, as discussed
in Module 3.
3. Identify other key stakeholders. Consider who has an important stake in the country’s
future, who are the decision-makers (determining both public policies and private
behaviours), and who are the people directly affected by such decisions.
GEO Resource Book
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Comments
Policy-makers and others who will make use of the scenarios should be included in the scenario
team2. If they cannot participate, it is important that their views are canvassed to establish what
issues are most pressing and how they view their interests unfolding over the scenario time frame.
Once the participants are chosen, they need to be involved in the subsequent activities, preferably
in face-to-face meetings, with sufficient time to have detailed discussions and to reach consensus
where possible.

EXERCISE
Continuing the previous discussion in plenary produce a list of the stakeholders that would have
to be included in the scenario exercises.
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c) Identifying themes, targets, potential policies and indicators
One of the most daunting aspects of any scenario exercise, particularly one that is intended to consider a range of issues in an integrated fashion, is identifying the key issues or problems of concern.
It is important to be clear about a number of factors, such as:
■ what are the key themes upon which the scenarios should focus;
■ what, if any, are the key targets and/or goals that should be considered in evaluating the
scenarios;
■ what are the most useful indicators for describing the system of interest; which can help
us to see if targets are being met; and
■ what, if any, are the key policies we wish to explore as part of the scenario exercise?
As these four aspects are intricately related, they are best treated at the same stage in a scenario
exercise. Some exercises will start with identified themes, which in turn suggest targets and policies
for consideration; in other cases, the targets or the policies may themselves be the starting point for
the exercise. In all cases, the indicators need to be able to accurately represent these targets or policies in the scenarios. Thus, there is no correct answer as to which of the following should be done
first, or if they should be done together or as separate steps. For the purposes of clarity, we describe
them one at a time.

Identifying themes
Purpose
To determine the important themes on which the scenario exercise will focus.
Output(s)
An initial list of themes with brief explanations.
Steps
1. Telling the story of the present (how we got here, and topics that are of interest). This
provides background to the scenarios, and illustrates the seeds of the future in the present.
2. Identifying issues that are important with respect to your country’s future. If you were
to write a comprehensive “history of the future,” consider what topics you would need
to discuss.
2 In reality, for a national GEO there may be no separate scenario team. The team that is in charge of the assessment
as a whole would lead the work on all sections, including the scenarios.
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3. Thinking about the broad range of future possibilities, the participants should discuss
their hopes and fears for the future of their country. Think broadly. Think near and long
term. If you are concerned about sustainability, think, for example, about ecosystem
services (not just resources and extraction) and equitable well-being (not just economic
growth).
4. Define the time horizon, choosing a length of time that is, on balance, long enough to
be appropriate to the themes you have identified.
Comments
Figure 5 summarizes some general themes to consider (see Gallopin and Raskin, 2002). It may be
necessary to identify a number of sub-themes to satisfy the needs of the scenario exercise.
Figure 5: General scenario themes
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EXERCISE
In small groups identify a set of themes and sub-themes for a scenario exercise in your country.
Build on the exercise in Section 6, where you selected an issue around which to develop scenarios.
Discuss these in plenary and agree on a list to be used by all groups in the following exercises.

Identifying targets
Purpose
To specify key targets and goals, including constraints or thresholds that are to be avoided.
Output(s)
An initial list of constraints, limits, goals and targets that will help define the scenarios.

GEO Resource Book
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Steps
In the context of the themes and policies to be considered, indicate specific targets.
Some common examples are meeting the Millennium Development Goals and keeping
the maximum increase in global average surface temperature below 2ºC. Be clear
whether these are intended to restrict the scenarios to be considered or if they will simply provide benchmarks against which the scenarios will be evaluated.

Identifying potential policies
Purpose
To specify the policies to be considered in the scenario exercise.
Within different scenarios, distinct opportunities and threats emerge. Society would respond to
those opportunities and threats in many ways, including through policy responses. Incorporating
such policy responses in the scenario exercise enables participants to anticipate and prepare for
possible eventualities.
Output(s)
An initial set of potential policies to consider in the scenario exercise
Steps
The previous section of this module explored the issue of policy analysis in the context
of scenarios in some detail. This is an issue that is also explored to some extent in the
steps already described above. It is also a core aspect of Module 5 (Integrated Analysis
of Environmental Trends and Policies). Thus, this step should build upon those efforts.
At this point, it is important to be more explicit about the policies to be considered in
the scenario analysis, recognizing that this should include not only previous and existing policies, but also other potential options.
Consider, therefore:
Are there existing or potential policies you wish to explore as part of the scenario exercise?
Is there a preconceived end vision, or at least some aspects of a vision, i.e., specific targets?

Selecting indicators
Purpose
To select specific (quantitative) indicators that characterize the system of interest, in order to
enhance and elaborate the scenario narrative and provide measures by which to partially evaluate
the scenarios against key criteria.
Output(s)
An initial set of (quantitative) indicators.
Steps
1. In the context of the themes, targets and drivers, select indicators that would provide
useful elaboration and deepening of the scenario narratives. Be sure to include indicators that can serve as metrics to evaluate the scenarios in light of any identified targets.
Indicators are also a key aspect of a complete assessment (see Modules 4 and 5), so it
might be useful to link this step with steps in those modules.

26

GEO Resource Book

Module 6

Scenario development and analysis

2. Indicate in a qualitative way how the trends in a few of these indicators could evolve in
the future. Even though this may not be as scientifically rigorous an exercise as quantitative modelling, it will help make explicit the participants’ understanding of the issues
and scenarios. It will also provide a basis against which to compare the narrative and
quantitative aspects of the scenarios.
Comments
Figure 6 summarizes an exercise in which a number of key issues are profiled for each of four GSG
scenarios, upon which the GEO-3 scenarios were based (Raskin and Kemp-Benedict 2004). This
semi-quantitative analysis not only provided a valuable starting point for the modeling exercises,
but also provided valuable insights and consistency checks for the comparison of the narratives
with the quantitative outputs.
Figure 6: Trends in indicators in four GSG scenarios.

Scenario

Population

Economy
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Environment

Equity

Technology

Conflict

Conventional Worlds
Market Forces

Policy Reform

Barbarization

Breakdown

Fortress World

Great Transitions

Eco-Communalism

New Sustainability Paradigm

Source: http://www.unep.org/geo/pdfs/GEO_ScenarioFramework.pdf

EXERCISE
For the themes and sub-themes identified above attempt to fill in the following table. Build on the
results of the exercise from Section 6:
Theme

Target(s)

Potential policies

Indicators

e.g., Air Quality

e.g., by 2015 no air
pollutant to exceed
safe limits

e.g., vehicle emission
standards

Concentrations of major
pollutants

e.g., Health

e.g., by 2020 reduce child
mortality by 90%

e.g., sanitation provision,
air quality standards,
public health policies

Child mortality

——————
———————
————————
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7.2 Laying the foundation for the scenarios
The previous steps provide the broad outline for the scenario exercise as a whole. At this point, it
is necessary to look more closely at the foundations for the scenarios themselves. How many scenarios are to be developed, and what should be the fundamental distinctions between them?
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d) Identifying drivers
Purpose
To identify, in the context of the exercise, the key trends and dynamics that will determine the
course of the future. (Note: this can build on the SoE analysis carried out in Module 5. For scenario
development, the important question is whether these drivers are likely to change and whether new
drivers are expected to emerge.)
Output(s)
List of drivers with brief explanations.
Steps
1. Identify the drivers. Be sure to do this in the context of the themes that you developed
earlier. Think about key historical events and trends, and how these have affected the
themes in the past. To identify drivers, think in terms of underlying causal relationships,
not just descriptions.
2. For each driver, describe briefly the range of possible ways it could evolve in the future.
Comments
Figure 7 lists some of the drivers that were considered in the GEO-3 global scenarios. Drivers at the
national level might be different, but the principle is the same.
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Figure 7: Examples of scenario drivers from GEO-3, including current trends.

Demographic
• Population is growing
• Urban population is increasing
• Population is aging
Economic
• Economy increasingly globalized
Social
• Increasing inequality
• Worsening poverty
Cultural
• Spread of values of consumerism
and individualism
• Rising nationalist and fundamentalist
reaction
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Technological
• Advancement and penetration of
- Computer and information technology
- Biotechnology
- Nanotechnology and miniaturization
Environmental
• Increasing global stress
• Local degradation
• Some remediation (in richer countries)
Governance
• Evolution of global institutions (e.g., MEAs)
• Spreading of democratic governance
• Expanding roles for civil society in
decision-making
…but important exceptions
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EXERCISE
Divide into small groups (one for each of the themes developed above) and produce a list of the
main drivers and describe how they could develop in the future. Discuss the tables in plenary.
E.g.
Theme

Drivers

Assumptions about development

Air Quality

Population growth

Increase until 2030 then tapering off

Mobility

Major increase in number of cars until 2030
Or
Major increase in use of public transportation

Energy consumption

Stabilization of energy consumption due to massive investments
in energy efficiency
Or
Switch to renewable sources completed by 2030

…further drivers…

…further developments

e) Selecting critical uncertainties
Purpose
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To select the critical uncertainties, which will define the scenario framework.
Output(s)
A set of critical uncertainties, selected from among the drivers developed in Step 5.
A critical uncertainty is a driver that is especially important in determining how the future evolves,
but whose future development is highly unpredictable.
Steps
1. Consider each driver in turn, and recall the range of possible ways it could evolve.
2. Consider the degree of uncertainty in each driver. How much variation is there in the
range of possible ways it could evolve? Is there a great deal of uncertainty, or relatively
little?
3. Consider the relative impact/importance of each driver into the future. Does the way
that it evolves make a major difference in the overall vision for the future, or does it
make a relatively minor difference?
4. Plot each driver on the chart of impact/importance versus uncertainty. (In Figure 8,
each circle represents a particular driver.) The farther to the right, the greater the uncertainty in how that driver could develop. The farther upward, the more significant is the
impact of that driver.
5. Identify the drivers (usually two or three) that are highest impact and highest uncertainty. (In Figure 8, the two drivers that have the combination of the highest importance
and highest uncertainty are labeled CU1 and CU2.)

GEO Resource Book

29

Module 6
59

A training manual on integrated environmental assessment and reporting

Figure 8: Identifying critical uncertainties (CU)
Higher importance

CU #1
CU #2

Lower uncertainty

Higher uncertainty

Lower importance

Comments
For those drivers that are:
•

•
•

•

in the “low importance, low uncertainty” quadrant: these will not figure prominently in
the scenario analysis because outcomes are clear, or the issues are not thought to be particularly influential in the future;
in the “low importance, high uncertainty” quadrant: these will not figure prominently
in the scenario analysis because they are not of sufficient significance;
in the “high importance, low uncertainty” quadrant:, these should figure prominently
in the scenario analysis, but their future evolution should not differ significantly across
the scenarios, reflecting the low level of uncertainty; in this way they can be considered
‘inevitables’; and
in the “high importance, high uncertainty” quadrant: a subset of these should figure
prominently in the scenario analysis by defining the key underlying distinctions
between the scenarios as described in next step. The others will also figure prominently, and
their future evolution may very well differ across the scenarios.

EXERCISE
In small groups for each of the themes discussed above, take the list of drivers and categorize them
using Figure 8. Present the diagrams in plenary and discuss the drivers that fall in the category
“high importance and high uncertainty”
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f) Creating a scenario framework
Purpose
To establish the scenario framework using the critical uncertainties.
Output(s)
A set of clearly defined scenario bases.
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The critical uncertainties identified in Step 6 capture in a very simplified, orderly way a set of fundamental ways the future can evolve. Step 7 provides a simple procedure for creating a scenario
framework, and thereby defining four distinct scenarios.
Steps
Picture two clearly dominant critical uncertainties (say, CU#1 and CU#2, Figure 8), each of which
could evolve in two distinct ways. Define a scenario grid as shown in Figure 9. This framework
reflects the four possible combinations of how CU#1 and CU#2 can evolve, and thus four possible
future worlds.

Scenario B

Uncertainty 2

Figure 9: Four possible futures define the scenario framework from two critical uncertainties

Scenario C

Scenario A

Uncertainty 1

Critical

Critical
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Scenario D

For a simple example, consider a case where scenario participants have identified two critical
uncertainties, CU#1, which refers to the sensitivity of ecosystems to human pressures, and CU#2,
which refers to the future development of technology. Assume that participants have concluded
that the sensitivity of ecosystems to human pressures (e.g., GHG emissions, coastal erosion, fishery exploitation) could be described as falling along the follow spectrum:
Sensitive global ecosystem

Resilient global ecosystem

High level of sensitivity, with
feedbacks that lead to large impacts,
even from relatively minor
human pressures.

High level of resilience and ability to
adapt and recover, leading to modest
impacts from even relatively large
human pressures.

Assume also that the participants have decided that future development of environmentally relevant technologies (e.g., renewable energy, environmentally sensitive agricultural technologies)
could be described as falling along the following spectrum:
Technological stagnation

Technological innovation

Slow and incremental, with
minor potential for addressing
environmental challenges with
technological fixes.

Rapid and fundamental, with
considerable potential to address
environmental challenges with
technological fixes.
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Combining these into their four possible combinations defines four scenarios.
Scenario A: The world proves to be an ecologically resilient world, with high potential
for innovation in environmentally relevant technologies.
Scenario B: The world proves to be ecologically vulnerable, but with high potential for
innovation in environmentally relevant technologies.
Scenario C: The world proves to be ecologically vulnerable, with low potential for innovation in environmentally relevant technologies.
Scenario D: The world proves to be ecologically resilient, but with low potential for
innovation in environmentally relevant technologies.
This simple approach yields four distinct scenarios in the situation where there are two critical
uncertainties and each has two fundamentally distinct future paths worth exploring. There would
be more than four distinct scenarios, if there are more than two critical uncertainties, and/or if any
of them has more than two possible paths worth exploring. In such a case, you could enumerate
all combinations, and thus all possible scenarios.
Consider the example illustrated in the table below, in which there are three critical uncertainties.
Critical Uncertainty #1 has two fundamentally distinct possible future evolutions (1a and 1b).
Likewise, Critical Uncertainty #2 has two fundamentally distinct possible future evolutions (2a and
2b). Critical Uncertainty #3, has three fundamentally distinct possible future evolutions (3a, 3b and
3c). This leads to a total of twelve combinations (2 _ 2 _ 3 = 12), and thus twelve possible scenarios.
This is a large number of scenarios, and it probably will not be possible to elaborate and clearly present them all. Thus, it generally makes sense to pare the possible scenarios down to a number that
is manageable given the time, resources and intended audience. In many cases, some of them will
likely be less coherent than others. For example, if in the case described above a third critical uncertainty were to be the general rate of economic development, defined as low, medium and high.
Many people would argue that high rates of economic development are not plausible in a world of
technological stagnation; thus any combinations of the two would not be worth pursuing.
Critical Uncertainty 1
(1a, 1b)

Critical Uncertainty 2
(2a, 2b)

Critical Uncertainty 3
(3a, 3b, 3c)

Scenario 1

1a

2a

3a

Scenario 2

1a

2a

3b

Scenario 3

1a

2a

3c

Scenario 4

1a

2b

3a

Scenario 5

1a

2b

3b

Scenario 6

1a

2b

3c

Scenario 7

1b

2a

3a

Scenario 8

1b

2a

3b

Scenario 9

1b

2a

3c

Scenario 10

1b

2b

3a

Scenario 11

1b

2b

3b

Scenario 12

1b

2b

3c

Having completed the steps above, consider whether the result is a meaningful set of scenario bases to
explore. Do they span a sufficiently wide range of possible futures? Do they allow you to take into account
the most important concerns of the participants? If not, return to the discussion of drivers and see whether
important issues have been left out, or if possible future evolutions of some drivers have been neglected.
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EXERCISE
In plenary, do one of the following: a) select two of the critical uncertainties identified above and
create a scenario framework, or b) group the critical uncertainties identified above into two clusters (e.g. technological developments and external policy decisions) and use these clusters to create a scenario framework:

7.3 Developing and testing scenarios
With the foundation established, it is now possible to more fully develop the actual scenarios, as
well as undertake more detailed policy analyses. Depending upon the choices made, greater or lesser emphasis will be placed on the narrative and quantitative aspects in developing the scenarios. In
addition, the nature of the policy analysis desired will affect both the development and use of the
scenarios.

g) Elaborating scenario narratives
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Purpose
To create a detailed, compelling description of the scenario.
Output(s)
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A (several page long) scenario narrative.
Steps
For each scenario do the following steps.
1. Current state and trends. Lead a discussion among the stakeholders of aspects of today’s
world that seem to represent characteristics of the particular future scenario being
developed. Explore each to identify as many “seeds of the future” as possible. These will
help flesh out a plausible picture of how our current world could evolve into the future
depicted in the scenario.
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2. End picture. Lead a discussion among the stakeholders of the end vision of the scenario.
Once the critical uncertainties have been resolved, what would the world look like? Add
detail and texture that will help round out the end vision of the scenario, and create an
integrated, self-consistent snapshot of the end state. Consider each theme and driver,
and provide some detail. Consider what aspects of life have changed for better or worse.
Consider what challenges have been resolved, and what challenges have emerged and
still lie ahead.
3. Timeline. Lead a discussion to connect the current state to the end picture through a
plausible historical route. Consider the interactions among the themes and how they
would evolve together in a self-consistent manner. You might want to draw on a poster
paper or whiteboard a timeline spanning the period from present to the time horizon
of the scenario, and have the group brainstorm events occurring at specific times.
Consider each theme and each driver. (You might want to draw several parallel timelines to keep track of different themes or drivers.) Consider the challenges that have
been resolved or that have emerged, and reflect these in events on the timeline.
4. Using the current state, the end picture and the timeline, your group can now expand
these to create a coherent narrative. Add detail and texture that will help round out each
scenario and create an integrated, self-consistent and compelling storyline. Your group
might want to consider describing crises and shocks, or branch points where two scenarios diverge because of different societal decisions or key events. Your group might
also want to use novel and compelling ways of presenting information within the narratives, such as news stories, advertisements, memoirs and “day-in-the-life” vignettes.
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5. While developing your scenario narratives, create a name for each scenario. Try to find
a name that captures the essence of the scenario and differentiates it clearly from the
others. It is also useful if there is some link across the set of names that helps to capture
the key differences between the scenarios.

Exercise
In four groups, develop plausible short stories for each of the scenarios defined by the scenario
framework specified in the previous exercise. The stories need to present the situation at the end
of the time horizon as well as the path between the present day and that time. What happens with
the critical uncertainties, inevitables, and main themesneeds to be clear in the stories. In addition, the
stories need to provide information on policies, goals, and targets identified in earlier exercises.
Present these short narratives in plenary and consider their main differences.
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h) Undertaking the quantitative analysis
Purpose
To enhance and elaborate the scenario narrative with quantitative information.
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Output(s)
Specific, scientifically defensible quantitative information.
Steps
The quantitative analysis supports and complements the scenario narrative, and can help highlight
and remove internal inconsistencies within these. Steps in a quantitative analysis are:
1. Determine the approach to be used for quantification (e.g., which tools and models to
use, how these will be linked to each other, and how these will be informed by/inform
the narratives).
2. Assemble the necessary data and relationships.
3. Use the tools and models to produce the quantitative estimates.
Comments
For quantification, it is best to use models that are as simple as possible without being simplistic,
are transparent, rely on widely available data, and can be applied and compared across widely differing circumstances. Quantification ideally will provide much more policy-relevant information
than qualitative descriptions alone. It can provide a measure of the magnitude of the challenge and
the scale of the needed policy response.
Models that can be used interactively are advantageous because they can be used in working sessions to provide quantification, leading to a revision of the narrative and a next round of quantification. In any case, iterations between storylines and models are an important part of a scenario
process including quantification.
The selection of models to be used in the quantification depends on the issues emphasized in the
scenarios. For GEO-3, for example, initial quantification for two of the scenarios was done using
the PoleStar software tool (Raskin and others 2002). While PoleStar offers a flexible and easy-touse accounting framework for organizing economic, resource and environmental information for
alternative scenarios, the scenario authors agreed that the analysis needed to be complemented by
further information on environmental impacts. This could only be provided by other, more spatially explicit and process-oriented modelling tools. Therefore other models (i.e., IMAGE from
RIVM, WaterGAP from CSER, AIM from NIES) were introduced to make the data more consis-
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tent across regions and with the narratives, and to harmonize input data (e.g., growth rates of GDP
per capita). Bakkes and others (2004) show how the quantification of the GEO-3 scenarios was carried out and describe the tools that were used. This is also in line with what was done in the
Millennium Ecosystem Assessment and has been done in GEO-4.
The African Environment Outlook (UNEP 2006) used two tools to provide quantification of their
scenario narratives: the Polestar software tool developed by the Stockholm Environment Institute
(www.sei.se); and T21, a tool for integrated, comprehensive development and policy planning
developed by the Millennium Institute (see http://www.threshold21.com/collaborative.html). In
the latter case, the existing T21-Malawi Model was customized to enhance its environmental modelling capability for the production of the case study.

Box 9: Linking narratives and numbers
in scenario development
The results of the quantification process should provide additional, complementary information about the scenarios, specifically regarding the major themes and drivers for which
indicators had been selected. If some of the results conflict with the narrative description
of the scenario, these should be examined carefully. It might be the case that results of
the quantification reflect complex interactions more correctly, particularly where large
numbers of calculations are needed to go from assumptions to conclusions; alternatively
the models used may not have captured key relationships described in the narrative, particularly where these are not amenable to traditional methods of modelling. Thus, those
developing the quantification and the narrative need to explore important differences, and
both should be prepared to revise their respective representations of the scenarios being
developed.

EXERCISE
Explore scenario quantification using the International Futures model developed by Barry Hughes
at the University of Denver. For this exercise computers and access to the internet will be required
(the model can also be loaded onto the computers directly, but this description assumes that this
is not the case as many participants will have their own computers).
IFs is a world model, representing the world in multiple regions as well as individual countries. It
allows you to forecast developments in demographics, food and agriculture, energy, economics,
politics, and the environment from 2000 to 2100. Using IFs you can make multiple forecasts based
on changes in assumptions about the workings of the world and about government policy choices. After making such changes you can run the model and then display the results in tabular or
graphical form. Through comparison of forecasts you can analyze the leverage we have to affect our
world and the policies that may improve our futures. IFs has been used in the scenario development for GEO-4.
Go to http://www.ifs.du.edu
Select “Web-Based IFs”
Select Scenario Set “UNEPGEO” (These are the GEO Scenarios described earlier in this module)
Select time horizon
From here on you have several options, including displaying scenarios or actually carrying out scenario analysis. Please note that there is an extensive Help system that allows you to learn more
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about the model and how to use it. For this activity, in order to illustrate the link between narratives and quantification, select “Display”.
Select your country and look at a few key indicators, e.g. carbon emissions and water usage, for the
four GEO scenarios. Discuss those differences by reflecting on the overall narrative of each scenario.
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i) Exploring policies
Purpose
To explore the feasibility, appropriateness, effectiveness and robustness of various policies.
Output(s)
Identification of further potential policies beyond those elaborated in step c (Identifying Themes,
Targets, Potential Policies and Indicators), and information about the feasibility, appropriateness,
effectiveness and robustness of particular policies (including combinations) in shaping and/or
coping with the range of scenarios.
Steps
As discussed in the previous section, the nature of policy analysis can differ markedly across and
sometimes within scenario exercises. In some cases, the introduction of policies into the scenarios
will occur at a very early stage, e.g., they may represent one or more of the key uncertainties defining the scenarios. In other cases, the exercise may involve developing scenarios which, from the
standpoint of the users, are ‘incomplete’ in that they do not include specific policy assumptions,
and are only finalized with the introduction of potential policies. In either case, it is important to
reflect upon and analyse the feasibility, appropriateness, effectiveness and robustness of particular
policies. This should be done, in part, by comparing the scenarios as defined by key indicators,
against key goals and targets, with and without the inclusion of specific policies.

EXERCISE
For the scenario narratives developed above discuss in groups the particular policy areas that
would be most relevant for inclusion in the scenario. Which new policies would be critical to reach
the defined endpoint? Which existing policies would need to be modified to reach the endpoint?
More advanced users can try to implement some basic aspects of their own scenario narratives in
International Futures (IF).
Discuss the results in plenary.
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7.4 Communication and outreach
Module 7 of this resource book deals with the communication of the assessment, and Module 3
deals with design of an impact strategy. The entire resource book is designed to provide capacity
building in environmental and sustainable development assessment processes. That said, there are
special issues related to communication, outreach and capacity building that are of particular
importance to scenario development.
Communication of scenarios is particularly important if the scenarios are to succeed in inspiring
new visions of the future. Note, for example, the success of the Mont Fleur scenarios, which were
published first in a newspaper and thus, widely communicated (see section 4, above). This kind of
communication obviously needs a language and style of presentation that is suitable for a broad
audience.
Outreach is important in order to generate a discussion with all stakeholder groups about the content and implication of the scenarios. This provides “buy-in” to the results of the scenario exercise
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from a group much larger than that involved in development and analysis of the scenarios. It also
can provide valuable feedback on the results. This can be achieved through a series of workshops
in which the scenarios are presented and discussed.
Finally, as discussed above and depicted in Figure 4, communication and outreach should take
place throughout the scenario process, and not merely occur at the end. The involvement of a range
of stakeholders in the various stages of the process should be seen as part of the communication
and outreach effort. In fact, experience would indicate that such engagement is potentially the
most effective form of communication and outreach.
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Overview
There are many techniques and products to communicate the results of an integrated environmental
assessment (IEA) following the UNEP Global Environment Outlook (GEO) approach. This module
guides you through the communications process, showing you how to get your message to the
audiences you want to reach.
Before you start producing your main report and other products, you need to make a series of
important decisions. By identifying your target audience(s), you will be better able to shape your
message and select the right content, and later, the right presentation format. By carefully considering
your budget, you will be better and more able to make realistic decisions about the kind of product
you feel will be most beneficial.
You will have to decide what kinds of information products best suit your message. There are printed
materials (e.g., popular reports, flyers, posters, brochures), electronic (e.g., websites, CD-ROMs)
and visual (e.g., photos, graphics, maps), each with its advantages and disadvantages. The module
discusses strengths and weaknesses of different channels and how to go about approaching the
media.
In addition to written materials, this module provides advice on visual materials. It covers the basic
principles of the cartographic process, and gives concrete suggestions about ways to express your
message visually.
A big part of the production and dissemination process is related to practical and organization
steps. You need to evaluate internal and external resources to best meet your needs. Not everything
can be produced in-house; often it is best to use external services for needs such as cartography,
web design, editing and printing.
Finally, the module provides advice on building long-term communication strategies.
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Course Materials
1. Introduction and learning objectives
This module focuses on developing innovative communication outputs for the IEA, and provides
practical steps for dissemination.
Upon successful completion of this module, participants should be able to:
■ demonstrate an ability to link target group(s) and content with their choice of presentation
format and communications channels, considering budget constraints;
■ understand, consider and systematically implement the most important steps of a
dissemination plan, while choosing the most appropriate communication outputs, and
ways of reaching audiences;
■ organize the production process and create high-quality paper publications, electronic
products and visual presentations of data; and
■ understand the importance of distribution/dissemination, with special emphasis on
approaching the media.
Participants will create:
■ a short-term strategy for IEA output production and distribution;
■ a production plan; and
■ a range of communication outputs.
Reading and exercises to be completed prior to the workshop
Participants should prepare a list of communication outputs with which they have been involved
and/or bring existing, innovative printed or electronic communication outputs to the workshop.
Participants are asked to bring the latest state of the environment (SoE) report for their country or
other relevant jurisdiction, if available, as well as related products, such as brochures, a statistical
book or other printed/electronic materials that includes a simple data set and graphical elements.
These materials will be required when discussing visual presentation of data.
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2. Choosing what to produce
Before deciding on the products and formats, it would be wise to revisit the objectives of the
impact strategy (see Module 3 for details). In doing so, you will have a clearer overview of:
■
■
■
■

the environmental issues you want to be communicated;
the persons and groups in a position to influence these issues;
the knowledge that the national IEA process will generate; and
leveraging opportunities for getting key information to influential target audiences.

The latter point on leveraging opportunities is the focus of this module, which is to think strategically, linking target groups and content with innovative communication formats and channels, and
at all times, considering budget and capacity constraints.

4

DISCUSSION QUESTION: Mapping existing communication outputs
(About 15 minutes.)
In small groups discuss your experiences working with different communication formats and distribution channels, both traditional (e.g., printed) and non-traditional (e.g., electronic/multimedia,
interactive). The questions for the discussion might be, “What are your observations and experiences
about using different formats?” and “What results, if any, were achieved?”
Base your discussion around products and examples that you brought to the workshop, along with
your collective experience dealing with communication channels.

10

2.1 Target group(s)
In order to begin choosing what communication outputs to produce, it is necessary to identify and
profile the target group(s). Which persons and groups do you want to reach with your message?
These target groups will be identified as part of your impact strategy (see Step Two for Creating an
Impact Strategy in Module 3,) and should include those persons in a position to influence the types
of changes needed, based on results of the IEA.
Some target groups are not “chosen” but defined in the mandate for the assessment. This means
that in some countries, environmental assessments or SoE reports are bound by legislation and
specifically targeted towards governments.
It is important to keep in mind that target groups are not only defined by their profession or areas
of focus, but also by differences in language and culture. This can particularly be an important consideration in countries with several languages. Because of possible delays and extra printing costs
due to multiple language requirements, this needs to be considered when planning and budgeting.
Within the target audience list, there may be a number of specific groups, such as politicians,
academics, women, business, journalists, youth, the general public and others. This will help you
look for points of reference or interests to be addressed.
Review what has been done so far with respect to communicating with these target groups, and
what, if any have been the reactions? It can be useful to define the level of involvement each group
has with the most important issues, and ask if that involvement is on a personal or official basis. It also
is helpful to know their perception of the issues and what their current behavior is with regard to
them.

4
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Box 1: Examples of some of the
most common target groups
•

Governments (environmental agencies, planning and finance departments etc.)

•

Planners

•

Politicians

•

Researchers and analysts

•

Non-governmental organizations (NGOs), the general public

•

Schools and universities

•

Industries and businesses

•

Women’s groups

•

Indigenous peoples’ groups

•

Media

11

When segmenting the list of target audiences, it is also useful to distinguish between end users, who
make decisions based on the information (e.g., adopt a law or not, buy or not buy) and “broadcasters”
who recycle information to targeted messages and thus multiply its impact (e.g., the mass media,
the educational system, many NGOs).
Once the target group(s) has been identified, you can take a closer look at how to tailor the message
to reach those audiences. Remember that one size does not fit all; the message must connect to
characteristics of the target group, such as previous knowledge, attitude, level of education,
lifestyle, culture, interests, and their involvement in the problem and solution. The main message
should stay the same, even though it will be shaped to fit different target groups.
Also consider your reach and credibility. Are you able to reach your target group(s)? Will they find
your message credible, relevant and legitimate? If the answer to either of these questions is “no,”
you should reconsider your message or your audience.

CASE STUDY/EXAMPLE
There are many examples of how assessments have tackled the need to reach different audiences
through different products. One example is the first National State of the Environment Report of
South Africa, published in 1999. Various publication formats, such as a web-based report, a paper
overview document (published in several languages), a booklet for schools and a video, were developed to reach different target groups. Since then, several provincial, local and sector-specific
reports have been published. The South African Department of Environmental Affairs and
Tourism initiated a study to determine whether the 1999 report and related products reached target
audiences, if it met the needs of decision-makers and other users, and to determine which of the
related products added value to the suite of SoE products. For more information, see
http://www.environment.gov.za/soer/reports/impact/Evaluation%20Impact%201999%20NSOER
_0504.pdf
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EXERCISE: Who is reading what?
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This exercise is meant to reflect on how various groups access information, who are their peers, to
whom do they listen, and what you as a producer of the information can offer to your target
groups. All participants will break in groups of no more then six people for a short role-play. Each
group will receive a pre-defined user group role (e.g., business people, youth and government).
Within each group, break into two sub-groups: those preparing the assessment and proposing various
types of products, and those representing a particular target group (e.g., business, youth, government
etc,). Spend 15 minutes in each group separately discussing the type of products that can be offered
or that would be used. Then reconvene in plenary, where each group can summarize their needs
and their preferred products. The table below will help you to structure your thoughts.
Table 1: Planning to deliver information to target groups
Target group or
focus group

What are the needs
of the target group

What is the message

Formats

Government representatives
of environment-related
sectors (e.g., transport,
agriculture)

To understand the
environmental issue, the
impacts, and linkages
with other issues

Global warming and
its causes

Extended brochure of
10 pages; indicator
based analyses

….

…

…

…

Recommended readings
Principles of good practice. Checklist Analyzing Target Groups, http://www.iucn.org/themes/cec/
principles/checklist_target_groups.htm
Environmental reporting Guidelines 2001 – With Focus on Stakeholders, Ministry of Economy,
Trade and Industry of Japan, www.meti.go.jp/english/information/downloadfiles/cEnv0106e.pdf
Impact II Telling Good Stories, GRID-Arendal Occasional Paper 01 2005, http://www.grida.no/
impact/
Guideline documents for the State of the Environment Reporting, http://www.environment.gov.za/
soer/
Evaluation of the Impact of the of the 1999 National State of Environment Report, http://www.
environment.gov.za/soer/reports/impact/Evaluation%20Impact%201999%20NSOER_0504.pdf
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2.2 Content
With a better understanding of the types of target audiences best positioned to influence the
environmental changes desired, the next step is to identify the ideas to be conveyed to the target
group(s), and the messages you would like to deliver. At this stage, content and conclusions from
the assessment will be transformed into shorter and more specific messages. These short messages
must be supported by the main body of knowledge generated by the IEA, like the main report
where all the knowledge is brought together, and which has to provide the credibility to all
“supplementary” products. This approach can be applied to reports on many scales, from local to
global. It is important to maintain the connections between both the processes and messages, as
well as the products of these assessments (e.g., formats, content and timing). Questions to keep in
mind may include whether these messages form a coherent story and whether there are any conflicts
or ambiguities? If so, resolve these first by re-examining your starting point.
Scientific uncertainty is also a significant point. Uncertainty is a core part of science, but that is
rarely well understood by the public or decision-makers. Communicating uncertainty needs special
consideration. It must not be confusing, but it cannot be hidden either. The relevance of uncertainty
with regard to the range of possible future outcomes has been brought to light particularly through
the international climate change negotiations.

6
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To formulate a set of messages best suited for a target group, consider the characteristics of the
audience. For example, how much background information will they have? What are their priorities?
Do they view the environment as a necessity or a luxury? What motivates this group to act?

Box 2: Target groups and content

16

Decision-makers. Content should be short, specific, fact based and consist of the latest
information
Media. Content should be short, and consist of findings relevant for media use, messages
that can easily be linked to other issues in the news. You will have a better chance of
media coverage if you provide supporting visuals such as graphs or photographs.
Students. Content should be well explained, and your language should be simple.
Scientists. Content should be fact-based, and rely on the latest data. Your language can
be scientific, and include technical terms.

CASE STUDY
The European Environmental Agency (EEA) provides indicator-based reports targeting policymakers. By developing the transport and environment reporting mechanism (TERM), they aim to
monitor progress in integrating environmental concerns into transport policy throughout Europe.
About 40 indicators cover the most relevant aspects of transport and the environment. Each indicator is supported by a key message and the main body of knowledge. TERM 2004: Indicators
tracking transport and environment integration in the European Union, contains 10 key transport
and environment issues for policy-makers.

Recommended readings
van Asselt, M.B.A., Beusen, A.H.W. and Hilderink, H.B.M. (1996). “Uncertainty in integrated
assessment: A social scientific perspective.” Environmental Modelling and Assessment 1: 71-90.
EEA (2004). Ten key transport and environment issues for policy-makers. http://reports.eea.
europa.eu/TERM2004/en.

2.3 Budget

17

Available resources, both financial and human, will influence your work and force you to prioritize. Before choosing communication formats, the budget needs to be revisited. Some communication formats, like web-based publications, are typically less expensive to produce than printed
products. Depending on the budget, you may have to prioritize your messages and findings.
Consider the cost of the required products, and see what other products can be realistically produce given available resources. Be innovative, and consider options like sponsorship of specific
products or form alliances to co-publish.
Determine the time available to internal and external staff and allocate tasks appropriately. For
materials, determine how much it costs to design and produce the products, and ask how much it
will cost to distribute them. You will have to consider the cost of publishing, along with office supplies,
mailing costs, telephone costs and copying. We recommend a contingency line item for unexpected
costs that typically arise in developing communication outputs.
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EXERCISE: What are the main budget lines?
In a plenary, 7-10 minute discussion, participants outline the main competencies needed (available
in-house and/or externally) and the main budget lines for producing a report and a website. The
participants can use the table suggested below or propose other formats. The goal is to stimulate a
discussion about required products. Participants also should discuss potential financial options.
The results will be presented in plenary.

18
Activities

Unit

Costs

Writing

5 experts x 1 month

……

Editing

1 editor x 2 weeks

……..

…….

……

……

2.4 Formats
At this point, you have clarified the messages and identified your target group(s). You have also had
a closer look at your available resources, both financial and staff, and have spent time thinking
through the complexity or sensitivity of the issue and your institutional credibility as the sender of
the message. Now you need to choose the best format(s).
In many cases, formats like a paper report might be requested. However, considering additional or
other alternative formats might help to broaden your reach to target group(s). Other formats can
be synopses, executive summaries, periodic reports on critical issues, bulletins, newspapers,
posters, calendars, atlases and vital graphics, just to name a few. More innovative ways of communication, like films might also be considered. Even though making films is a process demanding
both economic and human resources, it has proven to be a very effective way of communicating a
message, sometimes reaching much broader audiences than the more traditional means of
communication. With the rapid expansion of internet services in many countries, using short
video clips (e.g., interviews with affected stakeholders, senior experts, etc.) could be considered.
Whatever your choice, note the importance of consistency of your message through all the formats.
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Box 3: A sampling of formats and channels
Spoken options include visits, interviews, speeches, meetings, press conferences, training sessions, radio broadcasts, discussion groups and hearings.
Written options include reports, flyers, newsletters, posters and brochures.
Visual options include presentations, television, slide shows, films and videos.
Digital options include Internet, CD and DVD-ROMs, PC-demos, e-mail bulletins, discussion groups and online conferences.
See Table 2 for concrete examples.
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Table 2: Advantages and disadvantages of the range of UNEP’s GEO products
Printed
Communication products Advantages

Disadvantages

Points to remember

Provides a good
opportunity to delve
into further depth on
a specialized topic
for a very specific
audience.

Loaded with technical
jargon for the nonspecialist.

A database of specialized
target groups needs to be kept
because broad distribution of a
specialized report will be a
waste of resources.

Can reach large
number of people.
Becomes cost-efficient
when produced in
large numbers.
Can be kept in store
to answer questions.

Little chance of
feedback; if distributed
in the wrong way
easily overlooked;
mass distribution may
result in high wastage,
limited space to
explain details.

Plan the distribution with care,
and always pre-test a draft
with the target group to check
if the message gets across.

Can present
information in detail.
Reports have proved
useful for in-depth
understanding of
environmental issues,
and have been widely
used as reference
material and for
educational purposes.

Can easily be
overlooked because of
high number reports
published. Little
possibility for feedback.

The process through which the
report is produced is as
important as the product itself.
Broad participation in the
conceptualization,
development and review of the
report builds ownership and
boosts credibility.
Design elements, distribution
and publicity should be well
thought out and orchestrated
to yield a return on investment.

Good way to reach
specialized audience
with specific issues.

Limited circulation,
little feedback. Can be
a cost-effective
method if the articles
are published free.

Keep lists of specialized
journals and names, phone
numbers of editors, and build a
relation with most important
editors.

Technical report:
Global Environment
Outlook, Data
Compendium
Global assessment of
acidification and
eutrophication of
natural ecosystems
Brochures and Leaflets
Global Environment
Outlook, Synthesis
Global Environment
Outlook, Fact Sheets
on Regions

Reports
Global Environment
Outlook http://www.
unep.org/geo/

Journals and Magazines
“Tunza” – UNEP
Magazine for Youth
“Our Planet” – UNEP’s
flagship magazine for
environmentally
sustainable
development
http://www.ourplanet.com/
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Digital means
Means

Advantages

Disadvantages

Points to remember

Attractive way to
present high variety
of information.
Feedback and
interaction possible.
Relatively easy to
update. Insight into
number of users, and
potential to reach
high number of
people.

Not accessible for
everyone, requires
technical expertise.

How to attract target groups to
the website? Ensure linkages
with popular target group sites
and ensure high ranking with
search engines.

Suitable medium to
present complex and
high quantity of
information, relatively
cheap to reproduce,
easy to distribute.

Requires special
equipment to use,
requires technical
expertise to develop.

Check CD-ROM use in target
group first.

Effective medium to
approach small or
large number of
people, cheap, fast,
direct, possibility for
feedback.

Difficult to stand out
in large number of
e-mails sent each day.

Necessary to attract attention
right away. Be direct, and
avoid long messages.

Websites
Ref.:
http://www.unep.org/geo
http://www.grida.no/geo/

CD-ROMs

E-mail (-newsletter)

Box 4: Examples of outputs for multipurpose
and tailored reports.
Although there are alternative formats, the traditional assessment reports are printed in A4
format or close to this size, usually with soft cover. Examples of traditional assessment
reports are the UNEP’s Global Environment Outlook and regional reports
(www.unep.org/geo), assessment reports of the European Environment Agency
(www.eea.europa.eu), the Intergovernmental Panel on Climate Change (IPCC) reports
(www.ipcc.ch) and many others. These global or regional assessment reports are multipurpose, capturing the latest findings for decision-makers and scientists.
At the country level, in most cases, SoE reports are the result of legal international and
national mandates. These reports are multipurpose, providing access to environmental
information. A range of examples of these reports is available for reference for good ideas
and inspiration. For example, a collection of national and regional SoE reports from South
Asia is available at http://www.rrcap.unep.org/reports/soe/sa_soe.cfm. SoE reports from
Central and Easter Europe, Caucasus and Central Asia are available at
http://www.grida.no/enrin. The Compendium of Sustainable Development Indicator
Initiatives provides an overview and links to national and sub-national SoE-type reports
with a strong quantitative component. http://www.iisd.org/measure/compendium/

10
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If you choose tailored reports, the size and format should be adapted to your target
groups. They can range from a small pocket book (e.g., The Environment in your Pocket,
key facts and figures on the environment of the United Kingdom) to hardcover binders like
Vital Climate Graphics on Africa www.
The South Asia Youth State of the Environment report was named Children of the monsoon by the youth of this sub-region. This publication was prepared by South Asian Youth,
going through the process of design and the consultation workshop. Presentation of the
graphics, outline and selection of the names of the chapters all were done by the youth
considering the youth interest. For example, youth selected the term “Mission H2O” for
the water issue; similarly the Air Issues the title was “Breath of Death.” The report has presented future scenarios in a simple way by selecting graphics the youth themselves have
drawn. http://www.rrcap.unep.org/reports/soe/sa_youthSoe.cfm
Apart from printed materials, the trend over the several last years has been to focus on
developing electronic products such as databases, portals, gateways, CD-ROMs and
other electronic products.
Additional and supplementary formats for environmental information include:
•

Synthesis reports that are aimed at top political decision-makers.

•

Posters are widely used to visualize and extract key messages in a larger format.
A poster can serve as advertisement for a publication or organization (e.g., the
UNEP centre in South Asia (http://www.rrcap.unep.org/), to highlight key environmental messages (e.g., the poster on Environment and Security priority areas
in the Southern Caucasus http://enrin.grida.no/security.cfm?article=5), or for a
one-page presentation of key priority environmental issue as was used in the on
National SoE of Nepal.

•

Calendars, such as Central Asia: Environment and Development, including a
paper calendar and a CD-ROM. http://enrin.grida.no/aral/calendar/eng/
index.htm.

•

A Vital Graphics presentation supported with a short assessment text. A series of
vital graphics is available at http://www.grida.no/.

•

Newspapers dedicated to cross-sectoral issues (e.g., Environment and Poverty
Times http://www.environmenttimes.net/).

•

Multimedia presentations, documentaries, pictures and other electronic products.
The International Institute for Environment and Development (IIED) has developed
series of documentaries (e.g., http://www.iied.org/NR/forestry/projects/water_
mm/water_mm1.html), and the World Resources Institute (WRI) provides material on a wide range of topics (http://multimedia.wri.org/).
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2.5 Consider your channels
People are exposed to environmental information, as they are to other issues, through a vast range
of communication channels. It is therefore important to choose channels based on the audience’s
favoured way of accessing information. Your communication goal should align with the desired
changes recorded as part of the impact strategy (see Module 3) (e.g., to change people’s attitude
towards an environmentally-related problem, to communicate your key findings to a narrow circle,
such as politicians and ministries). Remember that communication is not only about information,
but also about meaning. Meaning is actively constructed, not passively extracted from books or
other sources provided by a sender. Keeping this in mind will assist in choosing outlets because the
channels will be tailored to reach the target groups in large or narrow circles.
When selecting an appropriate channel consider its effectiveness and efficiency.

19

Communication effectiveness means that your message is:
• Received by the target audiences

20

• Interpreted by recipients as intended by senders
• Remembered over a sufficient period of time
• Triggered an appropriate action

Effectiveness =

Impact achieved
____________________________
The cost of producing message

Communication efficiency of a channel means that the maximum number of recipients
has been reached per unit cost

Efficiency =

Number of recipients reached
____________________________
The cost of producing message

In each case, the communication must be tailored to the target audience. In countries like Norway,
which has the highest number of daily newspapers per capita, people read newspapers extensively.
In other places, like Uzbekistan, they are more avid radio listeners. Age, social status and level of
education all play roles.
Information may reach its target audience directly: people buy books in a bookstore, borrow at a
library, receive a briefing note in the mail, or download a map from the Internet. In other cases,
information reaches its audience through media channels. The environmental information rarely
is trivial. It is very complex: those who receive briefing notes might also be exposed to newspaper
headlines, but they may not have a time to download a map. Information received from different
sources on the same issue may be conflicting or highlight different angles of the problem, requiring active construction of meaning by the audience.
Even though the most effective and powerful communication channels are newspapers, radio and
television, this should not limit you from trying to attract people’s attention through additional
communications channels. There are many direct channels, like information centres open for the
public, e.g., ENFO in Ireland (www.enfo.ie), which provides public access to wide-ranging and
authoritative information; environmental bookstores and ordinary bookstores, online bookstores
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(like www.earthprint.com), libraries, and the Internet. Be innovative in your tactics, and utilize
community fora, theatre, music, dialogues or meetings as alternative means.
Each channel has its strengths and weaknesses. Therefore, it is advisable to use a combination of
channels, choosing some that offset weaknesses of others.
Consider the messenger and the timing of the message (link to issue cycles, as discussed in more
detail in Module 3). These are both important and affect the effectiveness of the communication.
For example, an op-ed (opinion or commentary article in a newspaper) by someone not associated
with the assessment but referring to it can add significant credibility.
Be aware that language and cultural differences can affect your choice of channels. Choosing only
a few main channels might prevent you from reaching as broad an audience as you might wish. In
countries with several official languages, this is crucial to keep in mind.
If you want to reach large target audiences, repetition and continuation of messages in different
channels is crucial. Promotion campaigns are an efficient approach to raising awareness. You may
use a range of methods over a longer period to get your message across, including media campaigns,
information leaflets and posters.
Remember that information produced but not disseminated will remain unknown and lose its
significance.
It is very important at this stage of the project to start developing a well-structured dissemination
plan for your various products. The table below provides guidelines for dissemination activities
planned throughout the project. It indicates purpose, target audience, timing, media used for
dissemination and follow-up with target audience and actions to be taken.
Table 3: A possible outline to disseminate IEA products

24

Dissemination plan
Timing

Dissemination
activity

Purpose

Target
audience

Potential
impact

Media
used

Follow-up/
action taken

Date

Special planned
event involving
all relevant
partners and
media.

Launch of the
report. Get
attention.

Key partners
(ministries, NGOs,
public institutions),
media.

Media coverage,
awareness within
the ministries,
outreach to the
public.

Press
release,
press kit,
interviews,
media
contacts.

Media
monitoring,
free
distribution to
the ministries.

Date

Free mailing
of the report to
all ministries
(approx. 20
copies per
ministry).

To inform them
about the
content of the
report, so that
the report can
be used in
decision making
processes.

High-level
decision-makers,
governments,
clerks.

Affect
decision making.

Report.

Get user
feedback.

…..

……

……

……..

……..

……

……

CASE STUDY – Dedicated environmental information centres
Dedicated environmental information centres were established in many countries in Europe and
Central Asia under the Convention on Access to Information, Public Participation in Decision
making and Access to Justice in Environmental Matters (Aarhus Convention ). If equipped with
the necessary means, they provide access to environmental information for the public. They initiate debates through round tables and meetings, especially among NGOs.
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EXERCISE
Discuss existing media relations in your country, and use your experience to draft a short-term dissemination plan to approach the media
Work in groups of four. Choose someone in your group to record your results following the discussion points below; report the results in plenary. Duration of the exercise is 40 minutes.

25

■ Discuss the needs and available resources for communication.
■ What ongoing relations with mainstream media exist within your organization/department?
■ Do you have staff/members who are familiar with mainstream media norms and needs?
Do these staff/members have sufficient time to do consistent media outreach?
■ Make a list of responsive journalists and other “insiders,” and describe plans to use them
to spread your message.
■ Does your organization have a distribution network? Is it updated and ready to be used?
Summarize your results on a flipchart for presentation in plenary later.

EXERCISE
Participants continue working in the same groups. Duration of the exercise is 30 minutes. The aim
of the exercise is to find out what are the best communication channels, considering given time,
resources and possibilities. The participants map out a variety of communication channels, analyze strength and weaknesses of each of them, and prioritize their dissemination channels.
Participants choose someone in the group to report the results of the group discussion in plenary.

28
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Channel/media

Strength

Weaknesses

Priorities

Television

It can reach many people.
Visual medium provides
more impact and the ability
to demonstrate a behavior.

Expensive to produce
and buy time.
Short format does
not allow for more
than awareness.

Press (papers,
magazines)

…

…

Printed materials
(book….)

…

…
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3. How do we do it?
3.1 Print products
Because not all publications are alike, the time needed to produce material for them varies. Due to
extensive analysis and writing process, a comprehensive report may take six months to a year (or
more) to produce. In contrast, a one-colour flyer may be completed in a few weeks and a fullcolour brochure may take a few months from concept to delivery. Rushing the process may compromise the quality of your product and increase production costs.
To better prepare for the production process, you will benefit from asking who needs to be
involved, in what way and during which phases. For example, you will need to involve writers, a
graphic designer, a web designer, a database manager, maybe a cartographer and an editor. Further,
clarify who is responsible for specific parts of the plan, and who coordinates the joint efforts.

Box 5: Common steps in the production
of a printed IEA report.
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The following list summarizes common steps in the production of a printed IEA report.
•

Specifications. Rough specifications on format of the publication, size, font,
illustrations and layout option. It is recommended that dummy reports are produced
to present different options.

•

Contents. Production of text, as well as choosing graphics and pictures. At this
stage it is important not to forget any elements like picture text, references and
headings.

•

Translation. (If needed.)

•

Pre-design. Can be useful to test the design in order to be able to make revisions
before developing all the contents.

•

Layout. Place all the contents into the design chosen.

•

Proofreading. This is the last chance to make revisions before the report goes to
the printers.

•

Test print/blue line. You should always ask for a test print in order to get rid of
the last mistakes, correct colours, identify missing elements, etc.

•

Print. Now your major concern is to make sure the printed report is ready on
time, according to quality expectations and within budget.

•

Quality control. Quality control, revisions and editing. This should be done
throughout the production process.

32

Specification and contents
A writing process will usually involve many people from different fields and with different perspectives. Therefore, it is important that the actual writing process be supported by specifications
that are clear, so that the writing tasks are interpreted accurately, and information can be integrated
with ease (see Module 2, Box 8 for an example list of tasks and responsibilities for authors). For
example, you should be consistent in the use of fonts, formats, words and phrases. Good specifications that are carefully followed make the review process much smoother and simpler. A rule of
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thumb can be that written formats should be clear, easily read and understood, with a good mix of
relevant graphs, tables and photographs for maximum visual appeal.

Quality control and translation
Once the text is written, it needs to be reviewed and edited. This should be a precise process in
terms of quality control and adherence to set specifications and deadlines. The review process
should incorporate as many relevant stakeholders as possible given time and resource constraints.
There must be a good feedback mechanism within this process so that collaborative decisions are
taken. However, it must be made clear that the decisions of the designated product management
team are final, in order to avoid unnecessary complaints.
Peer review (in Module 2 see Stage 5 of the IEA process) is an important element of the review
process to ensure the credibility for larger more complex products. The objective of the peer review
is to check for adherence by the authors to the specifications provided at the start of the assignment, to check the reliability and appropriateness of the scientific basis of the analyses, and the reliability and appropriateness of the data and information used for the analyses. It can also be used
to provide relevant and up-to-date data and information to enrich the analyses, and to ensure that
the sources of information as well as citations are used correctly.
Quality publications demand quality editing functions including copy, literary and technical editing. Technical editing ensures that the content is accurate and scientifically sound. The technical
editor should be familiar with the subject being presented, and be familiar with the technical terminology used within the subject. The literary edit ensures that the document conforms to the
guidelines and standards of the organizations, and ensures consistency within the document (e.g.,
referencing, capitalization, spelling, hyphenation of compound words, use of symbols and use of
italics or bold). The literary edit also covers copy-editing, which is to ensure that spelling, grammar and punctuation are correct, that sentences are complete and comprehensible, that no material is missing, that illustrations and references to graphics are correctly inserted, and that tables are
laid out correctly.
As the language edit is the most important from the reader’s perspective, it is important that ideas
are expressed clearly, that sentences are not too complex, that the flow of ideas is logical and that
excessive jargon is avoided. Only when the original text is finalized does it go to the translation if
other language versions are requested.

Layout
Layout is another crucial part of the process. Bad layout will easily confuse the reader and hide your
message. A long report can be made more reader friendly through layout and design. For your message
to stick out in the crowd of information products, it needs the right packaging. The layout is in
many ways the final touch where you will have to think of such issues as harmony between text and
illustrations, a good use of graphics and photographs, space and structure. The aim should be to
have a product that is easy for the reader to navigate.

Printing
The printing process can be costly, so it is important to seek professional advice and budget the
costs taking into consideration the number of colours, type of paper, format, binding and finishing. You should get quotations from several printers, because the price can vary significantly. It is
very important not to rush this part of the process. Once your give the printer approval to proceed,
you no longer have control of the process. You should always ask to see the blueprint, the finished
document from which they make several copies, and study it closely before approving the printing.
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EXERCISE: Budgeting needs and skills
This exercise builds on the exercise on establishing the main budget lines. The exercise is not limited to planning printed formats, but can be used when planning communications in any format.
The participants break into groups of about five. The exercise lasts for 30 minutes. The production
phase requires people with different skills. This is an exercise in mapping needs and skills for
preparing printed or electronic reports. Participants should discuss expertise, skills and services
they need for preparing their communication outputs. The leading question for the discussion is:
What expertise, skills and services do you needs to succeed with your project? Make a budget and
time plan based on:
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1. Who will be involved in the project (inside and outside expertise)?
2. What are direct expenses (e.g., meetings, communication, printing, transport)
3. How much it cost?
4. What is the time frame of the different steps?

Recommended reading
Adapted from http://jeanweber.com/about/whoneeds.htm 3/21/05

3.2 Electronic/digital products
Disseminating environmental information through electronic channels, such as websites, can bring a
great degree of flexibility. It allows messages in mixed formats, such as text, data, graphics and
audiovisual. Today, there is a great and fast growing variety of electronic formats that can be used
for different purposes. This includes formats such as PDF, html pages, RSS (a of web feed format used
to publish frequently updated digital content), blogs and other personalized web-based tools.
There are many things to consider when choosing an electronic format for communicating your
message, and it is important to keep in mind that in many countries web access is still limited. That
limitation will vary from country to country and from region to region.
On the web, contents can easily be added, removed or updated. That flexibility offers an opportunity for publishing information as it becomes available. At the same time, readers will expect that
an Internet site is regularly updated so, if resources for updates are lacking, you may lose readers.
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It is important to keep in mind that we read differently on the web than we do with printed publications. Printed materials have a linear structure, and the reader follows a predefined path; reading a web report allows the reader to freely navigate from section to section. This has implications
for how a web report should be organized and written. The most important advice when producing for the web is to limit text lengths and sharpen the messages. Be clear on what you want to communicate, and focus on the essential parts of your message.
Since people tend to read more slowly on the web, they will probably not follow your messages in
a linear manner all the way to a conclusion, but will jump between pages as their interest shifts. The
main messages you try to communicate should therefore not be saved to the end, but brought to
the beginning of the text. Hence, you start with conclusions and move on from there.
Images and graphics may take a lot of time to download on the Internet for readers with a slow
connection. This makes it important to understand the ability of your audiences to see images,
depending on their computers and Internet connections, and to adjust your images accordingly.
This may mean minimizing their use or at least keep the images sizes small. You can choose images
and graphics without too many details, and to save the images as “jpg” files (for lower resolution
graphics) and the graphics as “gif ” files (common file compression format for photographs). If
available, you may provide access to both low and high resolution versions of the same image and
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let the readers decide if they want to spend the time accessing the higher resolution one. An image
or graphic should always have explanatory text and the source.
The possibility to make links is a strength of web-based publications. This allows combining different parts of an assessment in contrast to having to follow a linear path in a printed publication.
If you choose to produce a web report but an important portion of your audience has poor web
access, you can chose to also distribute on a CD-ROM. The navigation of a CD-ROM should
resemble that of your web page, so people will find it easy to use. Before you start production of a
CD-ROM, consider if your target audience will find this to be a useful format. For example, a CDROM might be of greater use for schools, than for the general public.
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Box 6: Formats for electronic documents.
PDF. PDF stands for Portable Document Format, and has become a widely-used way of
publishing electronic documents. PDF is probably the best way to transfer and view documents on the web or through e-mail. Once you have Adobe Acrobat Reader installed
(which is already in most recent computers) all you need to do is click on the PDF file and
it automatically opens. If Acrobat Reader is not already installed, it can be downloaded
free from the web (http://www.freesoftwarepack.com/Adobe_Reader.html). However,
creating a PDF file requires Acrobat Professional, which must be purchased.
HTML. Hypertext Markup Language is the coding language used to create hypertext documents for the web. In HTML, a block of text can be surrounded with electronic “tags”
that indicate how it will appear on a computer screen (e.g., bold face or italics). Also, in
HTML a word, a block of text, or an image can be linked to another file on the Web. HTML
files are viewed with a web browser.
RSS. Rich Site Summary and RDF (Resource Description Framework) are web technologies
that make it easy to automatically share content, such as news items, among different web
sites. A web site can allow other sites to publish some of its content by creating an RSS document, and registering the document with an RSS publisher. A web publisher can post a link
to the RSS feed so users can read the distributed content on his/her site.
WEBLOG (BLOG). This is a publicly accessible personal journal created by an individual,
and shared over the web. The activity of updating a blog is “blogging,” and someone who
keeps a blog is a “blogger.” Blogs are typically updated daily using software that allows
people with little or no technical background to update and maintain the blog. Postings
on a blog almost always are arranged in chronological order, with the most recent additions featured most prominently.

CASE STUDY
There are a number of ways to develop a web report. You can choose to develop a design and structure from scratch. Alternatively, you can use existing web reports for inspiration. There is also the
possibility to use a template intended for more than one reporting institution.
UNEP/GRID-Arendal has applied the last strategy in a few projects. Web publishing software and
web templates were developed for publishing the reports on the Internet. Here are two examples:
■ Template developed for environment and sustainability reports based on the European
Common Indicators for local sustainability (http://ucp.ewindows.eu.org/template)
■ Basic template for urban SoE reports (http://www.ceroi.net/template/index.htm)
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EXERCISE: Create an outline of a web structure
A paper report has a linear structure, where the reader goes through the contents in a predefined
order. Web reports have a hierarchical structure, where the reader can choose to move horizontally
from topic to topic, or vertically perusing a topic more in depth. Working in groups of 4-5, take an
existing report provided by the instructor and transform the report’s table of contents into a
diagram of a web report. The web structure can be displayed on a large poster. Duration of the
exercise 1 hour. Present results of the exercise at the plenary. The needs for exercise: A3 paper,
markers of 4-5 colours.
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Recommended reading:
Nielsen Norman Group’s guidelines to website usability (http://www.useit.com)

3.3 Visual presentation of data in the IEA
This section has close links to parts of Module 4, which deals with databases and indicators from
the conceptual and methodological points of view.
The visual part of communication is often underestimated. Ever since the birth of the printing
press, there has been a cultural assumption that information is best communicated through written
formats, and people often consider words the most important form of human communication.
Supported by the invention of the computer and desktop publishing, media and advertising, the
role of visual messages in the communication process has expanded since the late 1980s.
It is becoming increasingly important to recognize that the two communication systems—visual
and verbal—are interdependent. It is probable that the most powerful, meaningful and culturally
important messages are those that combine words and pictures. Memorable visual messages with
text have the greatest power to inform, educate and persuade an individual.
Visual communication can help us shape the interpretation of data, and strengthen messages delivered through the text. Images, maps and graphics can simplify complicated insights as well as displaying complex information in a very condensed way. So, by using the right images and colours,
and by getting your maps and graphics properly done, your IEA’s messages and readability will be
strengthened. See the presentation material on improved visual communication.

Box 7: Visual communication: Example of the
Vital Climate Graphics, Africa.
The Third Assessment Report of the UNEP/WMO Intergovernmental Panel on Climate
Change (IPCC) noted a warming of approximately 0.7°C over most of the African continent during the 20th century, based on historical records. While the exact nature of the
changes in temperature or precipitation, and extreme events are not known, there is general agreement that extreme events will get worse, and trends in most variables will
change in response to warming. To explain these changes, a large number of graphics
were developed to make the issue more understandable. The information is available at:
http://www.grida.no/climate/vital/
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3.3.1 The cartographic process
Managing the cartographic process often requires a specialist (cartographer), who usually will not
be the manager of the IEA. However, the assessment manager/practitioner will need to work closely
with the cartographer to make sure the maps you use harmonize with the core messages and results
of the assessment.
Once spatial data are collected and analyzed, they are sent to a cartographic designer for further
processing and refinement. This step involves transforming the data into a clear and efficient visual representation. Ideally, the figures should give an immediate message to the users, with no more
than two or three items being presented. By reducing the number of categories, you simplify the
information.

Box 8: Relationship of GIS and maps
Covered in more detail in Module 4, a Geographic Information System (GIS) is a geo-referenced database. It allows you to collect and archive a large amount of data both geographically and through time (vertically and horizontally). When all data are collected and
sorted, a GIS allows a rapid visualization of phenomena by automatic plotting. Usually
such analysis is appropriate only for “working documents” not for “publishable documents” or ones intended for the general public. A GIS is a database used for storage of
a large amount of data, and is mainly used as an efficient tool for management (e.g., water
or transport networks, marine resources, land cover, grazing area). We often extract information stored in a GIS to conceive and create derivative and simplified maps and graphics so that important messages and information can be conveyed an understood by a
broader public. In this case, the GIS is a source of primary information to be synthesized
and simplified for the production of thematic maps and graphics that can be published in
books or on the Internet.
The process of making a map or producing graphics is related to several disciplines.
Cartography relates to art, to science and to politics. By choosing certain colours, contrasts and movements, you both emphasize and ignore information. As a cartographer or
a creator of graphics, you make more or less conscious selections at all stages of the
process. Already, when you ask what should be communicated, you make your first
selection. Just think of the associations that different colours give. Ask yourself what difference it will make if you give a region the colour red versus green, and if it makes a difference how you choose to use contrasts and movements.

3.3.2 Implement time-saving techniques
To ease your work, the organization’s publications manager, graphic designer or cartographer can
benefit from creating tools for graphic production. Create templates and libraries that can easily be
assembled and stored, so that they can be used for multiple purposes. Using elements that already
exist rather than recreating new components again and again will save time and allow consistency
in your visual presentation. You can create a user-friendly template using tools available in most
drawing software packages. The file structure on your hard disk also must be organized in a logical and efficient way, so that it is easy to find specific files that may otherwise be buried among hundreds or thousands of others.

20

GEO Resource Book

Module 7

Creating Communication Outputs from the Assessment

EXERCISE: Improve visual presentation
Working in small groups (2-3 people) the task of participants is to improve the visual presentation
of a simple data set provided by the facilitators. This exercise is best done with one computer per
group. If that is not feasible, the exercise can be conducted with pens and paper. Following the two
examples below, participants should improve graphical presentation through:
■ Choosing the best representation (bars, columns, points or lines). For example, if the
subject concerns volume (cubic metres), the preferred choice may be bars.
■ Harmonizing font and size through all graphics. For example, considering that the font
size describes the priority of the information displayed, font size should differ among
title, legends and measurements.
■ Harmonizing colours of the graphic (i.e., bars, columns, points, lines, background, gridlines). For example, associating colours with themes, choosing contrasts and other visual
elements, as needed.
■ Delete all unnecessary information that “pollutes” the presentation. For example, gridlines, chart borders and other elements are often used without considering their impact
on visual clarity.
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The duration of the exercise is about 1 hour, after which all groups present results of their work in
plenary, and explain their choices for visual presentation.
Example 1: Automatically generated excel graphic and graphic elements
Chart title
Chart title border

Total Caspian Caviar Export and Quotas

300

Chart border

250

Chart area

y-axis (value axis)
Tonnes

200
Unit (y) axis title

Data series
Gridlines

150

100

Data plot area

50

y-axis value

Plot border

0
1999

2000

2001
Year

2002

2003

x-axis value
x-axis (category axis)

Legend
Legend border

Reported
Quotas

Example 2: Improved excel graphic
Total Caspian Caviar Export and Quotas
Tonnes
300
Reported
Quotas

250

200
300

100
150
0
1999
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2000

2001

2002

2003
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4. Reaching out with the outputs of the IEA
45

4.1 Dissemination
At this point, it is time to implement the dissemination plan. Too many good information products
are left in an office for just a few to read. Why spend time and money producing well thought-through
products if nobody sees or reads them? First, verify if you already have a distribution network, and if
this network is updated. Then, revisit your communication strategy, and ensure that your distribution
list matches your target group(s). Add new names and organizations to your list as appropriate.
Further, consider different ways of distributing your product. This will vary depending on the format you have chosen. For example, a web-based report will probably reach more broadly, while a
paper report might more easily reach directly to your target group(s). Consider contacting NGOs
and ministries directly, and make a plan for seminars, meetings and events where you can attend
and hand out your product dedicated to the IEA.
The most important thing is that you keep thinking about distribution long after you have finished
your product, even though the energy for doing that is sometimes hard to find.

46

4.2 Approach the media
Journalists are always looking for the next story, which gives you the opportunity to make them
interested in your story. Building strategic and long-lasting relationships with the media is crucial
for successful dissemination. If you have access to a media or a public relations officer within your
organization, it would be a good idea to seek their advice. Approaching the media and establishing
a network of journalists is a long process, and getting help from a colleague might ease your way
towards your goal of getting media coverage.
Look at possible channels for approaching the media and attracting their attention. This can
include press releases in written and audio formats and press kits, press conferences, press briefings or
special media events. A strategic relationship with the media might include an environmental page
every week in one particular paper. Depending on the nature of your announcement, you need to find
the best way to communicate with journalists. UNEP has been practising real and virtual media tours
to attract the attention of international media. For several years, UNEP held eco-journalist festivals in
Central Asia.
You will need to develop a story line, and assemble and package the vital findings of your research
and the key messages from your assessment. Again, seek advice if you can. Common practice is to
proceed with a short (about one page), clear and understandable (non-technical) press release.
Communicate the press release openly by putting it on the website, sending it to main news agencies and to your journalist network. Look for a good opportunity to launch your message, such as
a political event, a scientific conference or a high-profile social event, or an on going debate. You
may also organize a media event dedicated solely to the IEA.
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Box 9: Preparing a press kit.
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When launching an IEA report, you will benefit from preparing a press kit for the participants on the event. Journalists are often too busy to search for information or to read an
IEA report from cover to cover. A press kit helps journalists to use your information,
improving your chances of getting media coverage.
The contents will vary, but always include background information on the organizations
behind the report, an executive summary of some way of highlighting the key findings in
the report, a press release and some graphics.

Recommended reading
UNEP/GRID-Arendal IMPACT I and IMPACT II: www.grida.no/impact

4.2.1 The press release
A press release is a statement prepared for distribution to the media, to give journalists information that is useful, accurate and interesting.
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Press releases have a particular format. Once you are familiar with writing them, all you have to do
is fill in the blanks. Journalists receive many press releases, so they have standards and expectations
that you must meet to just to have your release read and, hopefully, used.

Press Release Checklist
■
■
■
■
■
■
■

Organization’s/department’s letterhead, name, address, phone number, e-mail, website
PRESS RELEASE in all caps
Contact person’s name and contact information
IMMEDIATE RELEASE OR RELEASE DATE in all caps)
HEADLINE or TITLE in bold/caps
Body text: Date/City-who, what, when, where and why
Basic Font, page numbers, end with ###

GEO Resource Book
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EXAMPLE – Press release on the Kyoto Protocol

PRESS RELEASE
FOR IMMEDIATE RELEASE
Contact: Karen Landmark
Office: +4737035717
Mail: karen.landmark@grida.no
The Kyoto Protocol – a new era starts today
After more than 10 years of negotiations, the Kyoto Protocol finally becomes legally binding for the countries that have ratified it. The overall goal in the Protocol is a 5.2 per cent
reduction of greenhouse gas emissions below the 1990 level by Annex 1 countries by
2010. As of 2 February 2005, 141 states and regional economic integration organizations
had ratified, acceded to, approved, or accepted the Protocol. Only the United States,
Australia, Monaco and Croatia have not ratified it among the countries listed as the Annex
1 countries in United Nations Framework Convention on Climate Change (UNFCCC).
Target reached in 2002, but the emissions are increasing again
By the end of 2005, countries that are obliged to reduce their greenhouse gas emissions
shall report on their progress towards reaching the emission targets set in the Protocol.
Even if the total emissions from Annex 1 countries decreased by 6.4 per cent between
1990 and 2002, only a few of these countries can report on a real progress in reaching
their emission targets. The decrease is mainly caused by a decrease in emissions, particularly by the Eastern European states and Russia due to economic downturn. The
decrease in these countries have been 40 per cent, while the other Annex 1 countries
have increased their emissions by 8.4 per cent. Emission projections show an increase in
the total emissions from Annex 1 countries by 10.2 per cent between 1990-2010.
More countries must put more efforts in reducing their emissions
In 2002, 16 countries, mostly in Eastern Europe and Russia, had reached their targets.
But some western European countries like UK, Sweden and Iceland had also reached
their targets. Between 2002 and 2010 the number of countries that must reduce their
emissions by more than 20per cent to reach their target is estimated to increase from 3
to 10
Developing countries will pass developed countries
Historically, developed countries have caused the enhanced greenhouse effect. But
between 2020 and 2030, the total emissions from developing countries are expected to
exceed the emissions from the developed world. There will still be a huge difference in the
per capita emissions.
For more information: Karen landmark karen.landmark@grida.no
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EXERCISE: Creating a press release and press kit
The participants are asked to write a press release based on an issue or report of their choice.

Recommended reading:
“How to write a press release” http://www.lunareclipse.net/pressrelease.htm

4.3 Sustaining communication: Long-term approaches
While information quality is essential, active communication is another vital ingredient that needs
to be addressed in sustainability. People may or may not know about environmental conditions to
which they are exposed. In any case, it takes a long time to achieve changes in attitude (e.g., consumption patterns, prevention, minimizing health risks, participation). Practice shows that if you
want to achieve positive changes, a long-term approach is needed.
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There are differences in the expected impact that various information and communication strategies cause over time. Intense publicity over a short period of time may have only a short-term
impact. A short, intense mass media publicity campaign, for example is able to attract attention
and even cause action; but unless the campaign lasts, its effect will soon fade, as attention of the
audience will turn to another subject. On the other hand, research without or with little communication builds very limited impact over time.
The recommended long-term communication strategy is based on continuous persuasion. It
begins with relatively active publicity in the beginning, and continues with a fast, consecutive
improvement of the information base.
Your work is almost done, but a last and important step in the work process remains: evaluation.
The evaluation step often is forgotten after the project is completed. However, information received
through systematic evaluation and feedback (i.e., through interviews with key people), will save
resources in the future. In addition, the possibility of providing feedback and influencing the
process will increase the sense of ownership within the community. Your evaluation experiences
also could be of use to other institutions planning to carry out a similar process.
Evaluation will be further discussed in Module 8, which deals with monitoring, evaluation and
learning in the IEA..

Recommended readings
Nickolai Denisov, Leif Christoffersen, Impact of Environmental Information on Decision Making
Process and the Environment, 2001, http://arctic.unep.net/index.cfm?issue=&type=8&data_
id=8940
The Aarhus Conventions home page, http://www.unece.org/env/pp/
Case studies on access to information, public participation, http://www.unece.org/env/pp/newcastle.handbook.htm
UNEP’s Media Tour of the Balkans, http://www.grida.no/impact/papers/Reading_Your_Own_
Story.pdf
Developing and delivering training on the Aarhus Convention for Civil Society: A Manual for
trainers, http://aarhusclearinghouse.unece.org/rd.cfm?resourceid=10000690&u=http%3A%2F%
Evaluation of the Impact of the of the 1999 National State of Environment Report for South Africa,
http://www.environment.gov.za/soer/reports/impact/Evaluation%20Impact%201999%20NSOER
_0504.pdf
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Overview
How many of your policy-makers use integrated environmental assessments (IEA) as a trusted
resource, and consider it a learning opportunity to improve policies? How do we know whether the
assessment is useful and used, rather than just sitting on a shelf? Module 8 offers tools to help you
monitor and evaluate the effectiveness of your national or sub-national IEA.
In Module 8, you will learn to develop a monitoring and evaluation plan, based on seven questions:
1. What is the purpose of the evaluation?
2. Who will use the evaluation results?
3. Who will do the evaluation?
4. What evaluation framework is practical?
5. What needs to be monitored and evaluated?
6. What are the steps to develop a self-assessment matrix?
7. How can you use the evaluation to enhance a learning culture that keeps improving
your IEA process?
Module 8 promotes an improvement-oriented evaluation that aims to increase the effectiveness of
your national or sub-national IEA process by feeding lessons learned into the next cycle. Learning
plays a central role. It shapes the monitoring and evaluation process, and keeps knowledge creation
connected with policy making.
Module 8 challenges you with two questions:
1. How to make sure your IEA has an evaluation component?
2. How to design an effective evaluation that keeps improving your IEA process?
As part of designing an effective evaluation, you will develop measures to monitor and evaluate key
outcomes from your IEA—relating to the change statement from your impact strategy and the
important relationships you need to manage to achieve impact (Module 3). You will also develop
measures to monitor the timely completion of key activities and outputs of your IEA process—
relating to the important knowledge you will generate in your IEA and the opportunities you need
to leverage in order to effectively communicate the results of your IEA to your target audiences.
For Module 8, you need to be familiar with the stages for developing an IEA (Module 2) and your
impact strategy (Module 3).
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Course Materials
1. Introduction
In Section 1, you will learn about the basic definitions and terminology used in this module.
Examples from national, regional and global levels will support the rationale for monitoring and
evaluation with a national IEA based on the GEO approach.

1.1 Definitions
The monitoring, evaluation and learning guidelines suggested in Module 8 refer to the national
IEA process described in Module 2, presented here in Figure 1. Module 8 argues that in order to
have the desired policy effects, you need to monitor and evaluate the process, products and
impacts, and use your lessons learned in planning and improving the next IEA cycle.
Figure 1: Stages of National IEA Process – Monitoring and Evaluation Marked in Grey
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Stage 1
Startup
Stage 7
Evaluation
Stage 2
Institutional
set-up

Stage 6
GEO Report

National
IEA
Process
Stage 3
Scoping
and Design

Stage 5
Integrated
Assessment

Stage 4
Planning

Monitoring and evaluation of an IEA process and its impacts focuses on how the assessment
process has been organized to have a desired impact on policy making.

4

Let’s understand how monitoring, evaluation and learning can be used as complementary tools
that build on each other’s impact to improve an IEA process (Table 1).
Monitoring is a planned, systematic process of observation that closely follows a course of activities, and compares what is happening with what is expected to happen. Monitoring the IEA process
makes sure the environmental assessment meets its goals, while working within the scope of allocated resources (i.e., time, financial, human, informational and technical).
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Evaluation is a process that assesses an achievement against preset criteria. Evaluations can have a
variety of purposes (Section 2.1), and follow distinct methodologies (process, outcome, performance, etc). Evaluation of the IEA process determines the extent to which achievements (outputs,
outcomes and impacts) are comparable with the originally intended purpose, and what lessons can
be learned for the next environmental assessment and management cycle. The evaluation of the
process is, first and foremost a capacity-development opportunity.

6

Table 1: Comparison of Monitoring and Evaluation
Attribute

Monitoring

Evaluation

Main focus

Collecting data on progress.

Assessing data at critical stages of the process.

Sense of completion

Sense of progress.

Sense of achievement.

Time focus

Present

Past – future.

Main question

What needs to happen now
to reach our goal?

Have we achieved our goal?
How can we do better next time?

Attention level

Details.

Big picture.

Inspires

Motivation.

Creativity.

Periodicity

Continuous throughout the
whole process.

Intermittent; at the beginning or end of significant
milestones.

Supports

Implementation of a plan.

Designing the next planning cycle.

Skills required

Management.

Leadership.

Output processing

Progress indicators needs to
be closely monitored by a
few people.

Evaluation results need to be discussed,
processed and interpreted by all stakeholders.

Learning is an emotional and/or cognitive transformation taking place during information collection and information processing. Learning brings about behaviour change or in the ability to act
differently. Learning can happen whether it is intended or unintended. Monitoring and evaluating
the IEA process offer learning opportunities. Planning for and making use of these learning opportunities can bring about lessons that comprise key inputs to improve an iterative IEA process.
Missing these learning opportunities decreases the influence of the IEA process on policy making.

1.2 Competencies
Upon successfully completing Module 8, you will be able to:
■ explain the importance of monitoring and evaluating;
■ recognize monitoring and evaluation as learning opportunities for improving your IEA
process; and
■ develop a draft plan for monitoring and evaluating your national IEA process and its
impact.

4
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1.3 Rationale
As part of developing a rationale for monitoring and evaluation plan, reflect on your earlier experience
with any kind of evaluation: what worked for you, what did not (Exercise 1)? What are the constraints
you have in your organization regarding evaluation (Exercise 2)?

Exercise 1: Previous experience with monitoring and evaluation
The purpose of this exercise is to share previous experiences in monitoring and evaluation.
In plenary, ask if anyone has had a positive experience with monitoring and evaluation. Request that
two or three volunteers briefly share their experiences. Make a list of what made the evaluation
experience positive, and use this list in the next steps of designing the evaluation of your IEA process.

3

Time: 15 minutes.

Exercise 2: Constraints
The purpose of this exercise is to map constraints that organizations have in monitoring and
evaluation.
In small groups, ask participants to point out areas of the IEA process where their organization
could have constraints that could limit monitoring and evaluation. Compile the constraints, putting
them on an enlarged IEA process chart for later use.
Time: 20 minutes.
The idea of monitoring and evaluation typically brings about more apprehension than applause.
Negative associations, ranging from the trouble of an extra budget line to the fear of inadequacy,
lead to people not using evaluation results, not learning from them and thus not seeing their value
in improving a process.
Further reasons for disregarding evaluation, especially in the IEA process, lies in mistaking outputs
(i.e., products such as the IEA report) for outcomes (i.e., improved policies for environment and
development), and in seeing little added value in evaluation as long as a tangible, credible and legitimate
state-of-the-art report gets published on time. No wonder that monitoring and evaluation are
often cut out of the work plan and the budget.
Given that, why does it remain important to pay attention to monitoring and evaluation?
Monitoring and evaluating the IEA process attracts attention when you want to make sure your
process gets used, especially in policy improvement. Figure 2 illustrates how improvements in policy
making procedures, policies and in the state of the environment can be driven through monitoring
and learning.
In this context, the IEA process is regarded a capacity development mechanism for periodic policy
revision and improvement. This approach acknowledges that information itself is not enough;
dedicated mechanisms (see impact strategies, Module 3) are needed to facilitate the uptake of IEA
information by policy reviews. Moreover, it recognizes that institutional improvement can only
happen with concurrent improvements in both individual capacities (e.g., policy-makers’ understanding
of environmental issues) and organizational capacities (e.g., higher level of efficiency and the ability
for organizational learning).
From this view of institutional improvement, it might be easier to recognize that developing internal
capacities in monitoring and evaluation, the purpose of Module 8, adds value to and remains an
essential component of the IEA process.
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Figure 2: IEA as a Capacity Development Process Linked to Policy Improvement
Ecosystem health and
human well-being

Improvements
in the state of the
environment
Other influences
Improvements
in policy
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individual
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(medium and
long term)

Other influences
Changes in the thinking
and actions of
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and outreach
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1.4 Examples
The SoE reporting system in India provides a good example where monitoring and evaluation
became a tool to make the national process a success (Box 1). Monitoring and evaluation increased
the perception of saliency (i.e., of current importance), credibility (i.e., can we believe the results)
and legitimacy (i.e., can we trust the results) of the environmental assessment. In India’s case you
can see a systematic effort to embed SoE reporting in state-level governance to addresses environmental issues (e.g., in Punjab, Kerala and Chandigarh), and to strengthen capacities at the level of
individuals, organizations (e.g., state and national lead agencies) and institutions (i.e., evidencebased policy making).

6

GEO Resource Book

Monitoring, Evaluation and Learning – For Increased Impact and
Improvement of the IEA Process

Module 8

Box 1: SoE Reporting, India – Monitoring and
Evaluation of a Reporting Process
The SoE reporting system of India has been monitored and evaluated closely, with the aim
of embedding the reporting system in the practice of state governments. This ongoing
programme involves building capacities for the preparation of SoE reports within the
state/regional institutions and governments and the national government, and supporting
triennial SoE reporting by state and national governments.

15
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The process was carefully designed. Only a few expert institutions, designated national
host institutions (NHI), were given the responsibility of identifying state host institutions
(SHI) and building interest and capability within those SHIs to undertake SoE reporting.
Beyond training, NHI also review progress made by SHIs in developing their products,
provide expert input on the frameworks of analysis and critically analyze the products
before final publication.
SHIs are responsible for identifying and mobilizing partners, facilitating a participatory
process, collecting and analyzing information, interacting with NHIs and developing SoE
products.
At the national level, the Indian Ministry of Environment and Forests, the lead ministry for
the programme, periodically evaluates the progress made by NHIs and SHIs through
review meetings. Funding is tied to the demonstration of progress.
A two-stage monitoring and evaluation process is in place. The NHIs’ performance evaluation (done by the ministry) is linked to the level of success they achieve, as indicated by
the number of states that have made significant progress towards establishing systems
for SoE analysis, and for publishing a final SoE report. The second element relates to the
linkage between NHI and SHIs, and it is only through NHI certification that an SHI receives
funding. In this case, the tangible indicator is the SoE report, but interim continuity in the
process is ensured by the NHI, as their ultimate evaluation is based on the number of
reports they supported. As for the imperatives at the state level, a careful selection of SHIs
is essential for the success of this programme. A proactive SHI, with its linkages and
wherewithal, will ensure a close monitoring of the actors/institutions involved, and will
deliver results.
Overall response to the programme has been mixed, but SHIs that have taken this initiative seriously are establishing benchmarks for all states, even those that are less responsive. Some progressive states, such as Punjab, Chandigarh and Kerala, have successfully
produced SoEs, and are working towards their next products, focusing on emerging environmental challenges.

Monitoring and evaluation of an IEA process enhances communication between the cycle of scientific data collection and processing, and the cycle of policy making. This “coupling” function can
help to ensure that evidence originating from either scientific or indigenous knowledge is fed into
policy making early enough. Because it can take decades and a series of political cycles to develop
the right set of policies after discovery of the first evidence of an emerging environmental problem, the role of monitoring cannot be overstated.
Without an impact strategy (Module 3) and monitoring and evaluation (Module 8), the IEA
process could run the risk of not being able to influence policy making.
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2. Foundation of Effective Monitoring and
Evaluation
In Section 2, you will start developing your monitoring and evaluation plan in three steps. First,
you will learn about different purposes of evaluation, then decide the purpose of yours. Second,
you will identify the primary users of your evaluation, people whose perception is critical as to
whether your evaluation gets used and fed into the planning cycle. Third, you will decide whether
external or internal evaluators serve best your purpose.

24

2.1 Purpose
With regard to intended purpose, there are three fundamental types of evaluation. They can: render
judgement, encourage improvement and generate new knowledge (Patton 1997).

Judgement
Summative evaluation, accreditation, quality control and audits are examples of judgment-intended
evaluations. They follow a deductive method by setting clear criteria and standards with which to
judge performance, often using quantitative measures. Judgment-intended evaluation often is commissioned by external parties (e.g., donors), and typically is performed by external evaluators. Such
evaluation could increase the credibility of an IEA process, given its impartiality and objectivity.

Improvement
Formative evaluation, empowerment evaluation (Fettermann 1996) and outcome mapping
(Carden 2001) are examples of improvement or development-minded evaluations. The central
intent of this type of evaluation is making things better over time. Improvement evaluation is
inductive, posing open-ended evaluation questions. Evaluators are often internal; the participants,
including some of the primary users, conduct the evaluation. SWOT analysis (Strength,
Weaknesses, Opportunities and Threats), TQM (Total Quality Management), EMS
(Environmental Management Systems) and ISO 14001 employ the evaluation of improvement
approach. Improvement-intended evaluation could increase the legitimacy of the IEA process,
given its users’ perspective.
Such evaluations often are applied to cyclical activities, like the IEA process, where performance
improvement is expected over time. This improvement can involve change in behaviour (e.g.,
improved communication) or change in the state of the environment (e.g., improved water quality).
Outcome mapping (Carden 2001) focuses on changes in human behaviour, values, skills and
knowledge, and acknowledges the complexity and the life cycle of the outcome. Some outcomes
(e.g., institutional transformations) need decades to fully develop.

Knowledge creation
Knowledge-oriented evaluation—exemplified by action research, case studies, lessons learned and
policy recommendations—has been gaining attention recently because of its capability to generate
innovative ideas and deep insights for the intended users. Emerging knowledge can improve a
known process, and break new ground. Evaluators can be both internal and external, and the
intended users are actively engaged all along. Knowledge-oriented evaluation can increase the
saliency of the process, given its potential to generate new knowledge that the user needs for a
pressing decision (Bernd Siebenhüner 2005).
In reality, elements of all three categories can be found in an evaluation. For practical purposes it
is important to select and focus on one dominant approach from the onset. As an IEA process
intends to influence the policy and decision making processes, which generally happen in predictable cycles, a predominantly improvement-oriented evaluation is recommended.
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Discussion Questions 1
1. Why do you need to plan for monitoring and evaluating your IEA process and its
impact at the beginning of the planning process?
2. Why is improvement-oriented evaluation relevant to your IEA process?
Having decided on the intended purpose of your evaluation, the next step is to clarify who has
interest in using the evaluation findings (users), and who will eventually implement the monitoring and evaluation (evaluators).

2.2 Users

27
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The users of an IEA-type evaluation are individuals who:
■ can revise the IEA process: have the mandate, knowledge and skills; and
■ want to revise the IEA process: have a vested interest in influencing the design and
implementation of the IEA process.
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Identifying the users is perhaps the single most important step for getting the evaluation utilized.
If you know who the users are, what decisions they have to make, and how the evaluation results
can support their decisions, you can attract the users’ attention and increase the uptake of evaluation results.
The primary users of the evaluation may include:
■ IEA core team (may include policy-makers);
■ policy and decision-makers in the broad sense (the primary users of the IEA); and
■ the evaluation team (internal and/or external).
The IEA core team (Module 2) often includes policy-makers; some of them are active and demand
information, while others tend to be passive and pleased to be informed whenever information is
available. The more active they are, the more interested they may be in your evaluation.
Often, the success of the entire IEA process depends on a single person in the government who is
committed and driven. Involvement of this individual in the core group (the group that is the primary user of the monitoring and evaluation), is critical (Exercise 2).

Exercise 3: Identify the users
The purpose of this exercise is to identify the primary users of monitoring and evaluation of the
IEA process.
1. Ask participants to list the names, positions, and departments of potential primary
users of the results of monitoring and evaluation. (Small groups. Time: 5 minutes.)
2. Ask participants to record the interest of these potential primary users in using the
monitoring, evaluation and impact data, and if they have the mandate for revising the
IEA process. (Small groups. Time: 5 minutes.)

28

3. Have 2–3 small groups report on their candidates, and compare results. (Whole group.
Time: 10 minutes.)
Total time: 20 minutes.
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2.3 Evaluators
The purpose and the users of your evaluation will shape your preference for internal or external
evaluators. A combination of internal and external evaluators is the ideal solution, as it benefits
from the dedication and insight of internal members, and the impartial objectivity of external
observers and peer reviewers.
Evaluators may include:
■ A small internal evaluation task force (including the IEA core team, which is recommended).
■ External evaluators (consultants and internal evaluators of another IEA).
■ A combination of internal and external parties.
In reality, ministries are often chronically understaffed or challenged by lack of capacity, and forced
to use external evaluators. In this case, regular contacts between the external evaluator(s) and the
IEA core team are essential throughout the IEA cycle.
Evaluators are selected by the IEA core team. They should have a good understanding of the IEA
process, its intended impact and societal contexts. (Exercise 4.)

Exercise 4: Identify the evaluators
The purpose of this exercise is to identify the evaluators of monitoring and evaluation of your IEA.
1. Ask participants to decide on and justify the types of evaluators they would use for
monitoring and evaluation: external, internal or a combination. Ask for suggested
names, if possible. (Small groups. Time: 10 minutes.)

30

2. Initiate whole group discussions. (Whole group. Time: 10 minutes.)
Total time: 20 minutes.
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3. Attributes, Framework and Measures
Section 3 covers the attributes that will indicate the effectiveness of the IEA process and selecting
an evaluation framework. Then it will discuss formulating the key evaluation questions, and measures that will help you collect data for monitoring and evaluation.

3.1 Attributes of Effective Assessments
This framework takes a look at key attributes that enhance the IEA report’s effectiveness in influencing policy-makers. The notions of saliency, credibility and legitimacy—as key attributes of
effective assessments—arise from earlier academic research that focused on better understanding
the factors that determine the effectiveness of assessments (Box 2; Figure 3).

Box 2: Attributes of Effective Assessments
Through a five-year consultative process involving hundreds of professional evaluators
internationally, the American Evaluation Association identified four criteria for effective evaluation: utility, feasibility, propriety and accuracy (Patton 1997). A couple of years later, the
Social Learning Group’s international research team arrived at a similar conclusion from a
different point of departure, namely studying what makes environmental assessments
effective, and what makes them utilized. The Social Learning Group found that the user
(i.e., policy-maker’s) perception of the assessment’s saliency, credibility and legitimacy
was critical (Farrell and Jäger 2005).

Figure 3: Corresponding Attributes of Effective Evaluations

Use and uptake of
evaluation findings.

33

Utility
Saliency

Realistic, prudent,
diplomatic, frugal.

Legal, ethical.

Technically adequate,
scientifically rigorous.

Feasibility

What users
consider useful,
relevant, ‘hot’,
significant: what
make users use the
assessment.

Legitimacy

Lawful, justifiable

Credibility

Trustworthy,
rigorous in scientific
terms, believable,
plausible.

Propriety

Accuracy

American Evaluation Association’s
four evaluation standards

Social Learning Group’s
three evaluation criteria

The saliency-credibility-legitimacy attribute triad acknowledges that the process is subject to political interests. We do not suggest that the process should bend to those interests, but emphasize the
need to attract political attention when legitimacy and credibility are not convincing enough on
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their own merits. It also implies that without credibility and legitimacy, political saliency is not
enough to attract and maintain attention.
The assessment of stratospheric ozone depletion is a good example, because it was perceived by
policy-makers as salient, credible and legitimate:
■ Salient. Because it addressed a global threat to survival that called for immediate attention
and action from decision-makers.
■ Credible. Because it involved high-profile research institutions from different countries,
triangulating their observations and results.
■ Legitimate. Because of the transparent process, engaging all relevant stakeholders and
acknowledging their investment.
The Social Learning Group’s findings highlight another important point, the importance of involving
user representatives which, in the case of an IEA, means key policy-makers. Through their participation in the assessment, these decision-makers can develop a sense of saliency in addition to being
assured of credibility and legitimacy.

3.2 Framework
To design a monitoring and evaluating plan for your national IEA process, you must first develop
a basic conceptual understanding of how the activities and outputs are linked with intended outcomes
and impacts. Figure 4 provides such a conceptualization. As illustrated, the intended outcomes of
an IEA process are the changes in the thinking and actions of policy-makers that can bring about
improvements in policies and policy making processes, which, in turn, can result in environmental
improvements. The ultimate goal is to maintain and enhance the health of ecosystems and the wellbeing of people.

Discussion Question 2
As a manager you know that you manage what you measure. What should you be keeping track of in
your IEA process to manage it for the intended outcomes?
Given the limited time and resources available, it is crucial to be strategic in your efforts. The
framework (Figure 5) represents one possible way to focus your evaluation and is based on the
impact strategy framework from Module 3. This framework focuses on the extent to which the IEA
process is effective in improving policies and policy making processes. With the goal of effectiveness, this framework requires that your monitoring and evaluation efforts go beyond the IEA
report production cycle, to take a longer perspective and make a longer-term commitment.

12
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Figure 4: Conceptual Understanding of the National IEA Process, With Links to Ecosystem Health and
Human Well-Being
What should we be
keeping track of?

Ecosystem health and
human well-being
Purpose
Improvements
in the state of the
environment
Other influences
Improvements
in policy and
policy processes

Outcomes
(medium and
long term)

Other influences
Changes in the thinking
and actions of
policy/decision makers

Startup

Evaluation and
improvement

Institutional
set-up

National
IEA
Process

Communication
and outreach

Activities
and outputs
(short term)
Scoping
and design

Integrated
assessment
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Planning

Domain of Integrated
Environmental
Assessment (IEA) Report
• Indicators for environmental
state and associated
driving forces and pressures
• The mix of policies and
policy instruments being
implemented
• Scenarios of the future
Domain of Managing Your
National IEA Assessment
Process
• Desired changes in policy
and policy processes
• Effective Relationship
Management:
– Names of key decision
makers and of those in
position to influence them
– Observed changes in the
thinking and actions of
policy/decision makers
• Effective Knowledge
Management:
– Salient, credible and
legitimate information
included in IEA report
• Effective Opportunity
Management:
– Communication
opportunities are leveraged
• Timely completion of key
activities and associated
outputs

Figure 5: Framework for Monitoring and Evaluating the National IEA Process
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OUTCOMES
Improvements in Policies
and Policy Processes
Measuring changes in policies and policy process both
during and after the IEA process and comparing to the desired
impacts from your impact strategy (refer to module 3).
Effective Relationship Management:
Measuring changes in the thinking and actions of
policy and decision makers
Measuring aspects of effective relationship management
(e.g., stakeholder identification and engagement)

ACTIVITIES and OUTPUTS
Effective Knowledge Management
Measuring saliency, credibility and legitimacy
of the IEA process and findings

Effective Opportunity Management
Measuring communication opportunities
that are being leveraged

Timely Completion
of key activities and associated outputs
Measuring the timely completion of key activities and outputs
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3.3 Measures
In the following paragraphs you will see five categories of measures you can use to monitor the
effectiveness of your IEA process.
These measures will support the development of your self-assessment matrix (Section 4).
■
■
■
■
■
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Outcome-based Measures for Improvements in Policies and Policy Processes
Outcome-based Measures for Effective Relationship Management
Activity- and Output-based Measures for Effective Knowledge Management
Activity- and Output-based Measures for Effective Opportunity Management
Measures for timely completion of activities and outputs

3.3.1 Outcome-based Measures for Improvements in Policies and Policy
Processes
At the highest level of the monitoring and evaluation framework are measures necessary to track
improvements in policies and policy processes. Measurement should relate to the change statement
you identified in your impact strategy (See Module 3). An example is: “…the Poverty Reduction
Strategy Paper planning and implementation process is adjusted to increase attention to environmental degradation, protection and rehabilitation based on the findings of the assessment.”
Measurement should also track other observed improvements in policies and policy processes.
Attributing improvements in policies and policy processes to your IEA process will, in most cases,
be a difficult or impossible task. It is not critical for these measures that you be able to attribute
sole credit for the change to your IEA; what is most important is that the change occurred. Your
measures for effective relationship management might still help you better understand the role of
your IEA in higher-level policy improvements.

41
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3.3.2 Outcome-based Measures for Effective Relationship Management
Relationships among people jointly processing and communicating ideas are what initiate change.
Module 3 called for identifying those persons or groups of persons who are in positions to make
the decision or to effect the changes you desire. While these persons could be considered a primary
audience of an IEA, the people who lean in to whisper advice into the ears of the policy and decision-makers are also an important target audience with whom to build relationships.
Other important relationships to manage include people in civil society who can bring pressure to
bear on decision-makers; those who can support, reinforce and strengthen your recommendations,
in particular the academic community and other research institutes; and the media, through whom
you reach the public and influence decision-makers.
Possible measures to monitor and evaluate for effective relationship management include the
following (Table 2).

14
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Table 2: Possible Measures for Effective Relationship Management
Key Question

Possible Measures

Possible Targets

Have key decision
makers and
potential influencers
been identified?

Number of key persons identified for each
At least one key name per
relationship group, including specific names from
sector and discipline.
each of the potential audience categories identified.

What important
changes in the
thinking and actions
of key decision
makers have been
observed?

Types of Receiving behaviour observed (see
Module 3). Such as:
• Number of decision-makers as subscribers
(individuals and organizations) to listserve/
e-mail newsletter.
• Receive and request SoE reports.
• Cell phone text messages.
• Number of PDF files downloaded from the
national IEA website.

42

For each target actor, clarify the
following:
• What behaviour would you
expect to see from this person(s)?
• What behaviour would you
like to see?
• What behaviour would you
love to see?
[based on Outcome Mapping
approach (Carden et al. 2001)]

Types of Seeking behaviour observed (see
Module 3). Such as:
• Keywords entered into search engines of the
national IEA website by decision-makers.
• Number of targeted users (key decision
makers) attending new types of meetings and
using IEA vocabulary in interviews with media.
(Policy-makers get IEA messages from media.)
Types of Acting behaviour observed (see
Module 3). Such as:
• Number of times IEA technical experts are
contacted by decision-makers for consultation
on budgeted activities.
Types of Demanding behaviour observed (see
Module 3). Such as:
• Number of cases targeted users (i.e., decision
makers) contact national IEA leaders to request
new information or process changes to be
included in the next IEA cycle.

Discussion Questions 3
1. Can you think of any other important measures of effective relationship management?
2. What reasonable targets would you recommend for various measures?
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3.3.3 Activity- and Output-based Measures for Effective Knowledge
Management
The Impact Strategy (Module 3) challenges the national IEA process to generate knowledge that is
needed by policy-makers and decision-makers to improve policies and policy making processes in
order to maintain and enhance the health of ecosystems and the well-being of people. Experience
with integrated environmental assessments done with this purpose in mind includes an integrated
analysis of environmental trends and policies (Module 5), and an analysis of potential future scenarios for the emergence of these and other trends and policies (Module 6).
As noted earlier, extensive research by evaluation and social learning experts shows that the knowledge generated by an IEA-type process must be salient, credible and legitimate in order to be effective, and to be used. Based on this understanding, measures of effective knowledge management
could include (Table 3):
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Table 3: Possible Measures for Effective Knowledge Management
Key Question

Possible Measures

Possible Targets

Is the information and
analysis salient for
decision-makers?

Views of decision-makers on what they feel/
think the key issues are.

Responses from at least five
decision-makers.

The types and forms of information decisionmakers require have been made available
Is the information and
analysis credible?

Peer reviewers have been identified.

Responses received from at least
three peer reviewers.

Data and analysis have been peer reviewed.
Is the information and
analysis produced
legitimate?

Stakeholder analysis has been carried out.

Stakeholder analysis completed.

Relevant stakeholder groups have
participated in identification of priority
environmental issues.

Participation from as many
stakeholder groups as possible.

Relevant stakeholder groups have had an
opportunity to comment on the findings of
the analysis.

Comments received from most
stakeholder groups identified.

Discussion Questions 4
1. Can you think of important measures of effective knowledge management that are not
identified in the table above?
2. Which measures do you feel are the most important?

38
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3. What do you think are reasonable targets for the measures you identified?
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3.3.4 Activity- and Output-based Measures for Effective Opportunity
Management
The Impact Strategy (Module 3) challenges the IEA process to leverage opportunities for getting
the information and knowledge generated in your integrated environmental assessment into the
hands of those persons in a position to influence improvements in policy and policy processes.
Based on this understanding, measures of effective opportunity management could include (Table 4):
Table 4: Possible Measures for Effective Opportunity Management
Key Question

Possible Measures

Possible Targets

Are appropriately
different outputs
planned for targeting
specific stakeholder
groups?

Number and type of unique communication
outputs for each stakeholder/audience
group.

At least one each.

Have interim products
been developed?

Decision-makers have been briefed on
analyses being conducted and interim
results.

At least at the beginning, and midway
through the process. (Best if they are
part of the analysis process.)

Have you
communicated regularly
with your stakeholders?

A scenario exercise is being conducted as
part of the IEA (Module 6).

At least a qualitative analysis is
carried out.

Key stakeholders and target audiences are
involved in the scenario analysis.

Number of stakeholder groups
represented.

Positive feedback has been received from
stakeholders on the scenario analysis
process.

All stakeholder groups have been part
of the analysis in some manner.
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Discussion Questions 5
1. Can you think of important measures of effective opportunity management not included in the table above?
2. Which measures do you think are most important?
3. What do you think are reasonable targets for the measures you identified?

3.3.5 Measures for Timely Completion of Key Activities and Outputs

40

Another important aspect you need to monitor is whether the activities and outputs of the national
IEA process take place on time and have the desired quality. Timely delivery implies efficient and
effective use of resources (human, financial, informational, etc.) and opportunities. Extended
delivery time creates demand on resources, and can jeopardize opportunities. This sounds trivial,
but in order to measure timely completion you need a carefully-designed timeline of activities and
outputs, with clear milestones.
Key activities and outputs typical of a national IEA process are described in Module 2. Based on
the information provided in Module 2, Figure 6 presents a potential format for monitoring the
timely completion of activities and their outputs.
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Figure 6: Stages of the National IEA Process

PROCESS MONITORING, EVALUATION AND LEARNING
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STAGES

ACTIVITIES

OUTPUTS

Stage 1
Start-up
(4-6 weeks)

*Secure legal mandate for environmental assessment and reporting.
*Identify a local technical team within the lead agency.
*Develop a basic outline for conceptual framework and process,
capacity, time and resources required.
*Hold start-up meetings to discuss, adjust and finalize
the process and instituttional arrangements.
*Secure commitment for resources and in-kind contributions.

*MOUs reviewed
*Conceptual
framework

Stage 2
Institutional set-up
(1-3 months)

*Define roles and responsibilities of the political and technical partners.
*Establish mechanisms of coordination among partners
and collaborating institutions.
*Define an institutional framework.
*Discuss the elements for the impact strategy.
*Prepare a stakeholder map.

*MOUs signed
*Institutional.
*Framework.
*Stakeholders map.

Stage 3
Scoping and
design
(2-4 weeks)

*Clarify methodological issues.
*Establish geographic boundary and detailed
timeline for producing the report.
*Identify key environmental issues.
*Identify indicators, data requirements and sources of information.
*Draft an outline of the report.
*Identify the target audience.
*Develop the impact strategy.
*Discuss the elements for a communications and outreach strategy.

*Design document
(including
annotated structure
or outline).
*Impact strategy

Stage 4
Planning
(4-6 weeks)

*Define activities in the process, assign responsabilities
and identify expected outputs.
*Allocate financial and human resources.
*Review and adjust the impact strategy and define indicators of impact.
*Develop a communication and outreach strategy.
*Establish a monitoring and evaluation system.

*Implementation plan.
*Adjusted impact
strategy.
*Communication
and outreach
strategy.

Stage 5
Implementation
(10-12 months)

*Validate priority environment/development issues and their
connection according to the IEA framework.
*Collect, process and analyze data and information.
*Present and discuss preliminary results with
relevant partner organizations.
*Write draft report, organize peer review and finalize
report based on feedback.
*Translation and publication (hardcopy, CD, website, etc).

*Report and
complementary
results, in different
media.

Stage 6
Communication of
results & outreach
(1-2 months)

*Promote different IEA products and messages.
*Organize interviews with the media.
*Organize presentations for stakeholders.

*Report and
complementary
products in the public
domain.

Stage 7
Monitoring, evaluation
and learning
(1-2 months)

*Evaluate the process. Identify lessons learned.
*Evaluate the impact of the process in terms of contribution to
policy planning capacity building and public awareness.

*IEA impacts and
recomendations for
the future.

COMPLETION
DATE

STATUS
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4. Planning a Self-Assessment
Having been equipped with all you need to develop your monitoring and evaluation plan, in Section 4
you will design a self-assessment matrix, your key tool for monitoring and evaluating the IEA process.
Internally-conducted monitoring and evaluation (i.e., self-assessment) as recommended in Section
2.2 requires planning. The International Development Research Centre (Lusthaus and others 1999)
recommended a number of important aspects for planning your self-assessment, such as:
■ issues for self-assessment;
■ measures that will help you answer questions you have about various organizational
and performance issues;
■ data sources to answer these questions;
■ methods of data collection best suited to your questions, realities and constraints; and
■ priorities and frequency for checking progress.
Below are three recommended steps for self-assessment that you could follow.
Step 1. Identify major issues and monitoring questions, and develop specific measures.
Step 2. Identify sources of data and data collection methods.
Step 3. Set priorities and frequency of monitoring.
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4.1 Step 1. Identify Major Issues and Monitoring Questions,
and Develop Specific Measures
The first step in a self-assessment is to identify major issues that should be monitored and evaluated, and the key questions associated with these issues. Based on the framework introduced in
Section 3, key issues and questions to be addressed include the following:

Outcomes
■ Your Change Statement – Have the desired improvements in policies and policy
processes that you identified in your impact strategy been realized? What other
improvements in policies and policy processes have you observed during and following
your national IEA process? (see section 3.3.1 for guidance)
■ Effective Relationship Management – What changes in the thinking and actions of policy-makers and decision-makers (and other important relationships) have you
observed? (see Table 2 for guidance)
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Activities and Outputs
■ Effective Knowledge Management – Is the right knowledge being generated, and is that
knowledge salient, credible and legitimate? (see Table 5 for guidance)
■ Effective Opportunity Management – Are opportunities being leveraged for effectively
communicating that knowledge to those persons in a position to influence change? (see
Table 4 for guidance)
■ Timely completion of activities and outputs – Are the key activities and outputs necessary to complete your national IEA being completed on time and at the desired level of
quality? (see Figure 6 for guidance)
Successful management of the national IEA process will require juggling these major issues effectively during each stage of the process.
A self-assessment matrix is a useful planning tool for internally conducted monitoring and evaluation (Lusthaus and others 1999). Tables 5 and 6 suggest ways to organize your self-assessment
matrix, based on the above framework.
GEO Resource Book
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Table 5: Outcome-based Measures: Possible Organization of Your Self-Assessment Matrix
Key Issues/Questions

Specific Measures and Target
Data Source
(See Tables 2, 3 and 4 for guidance)

Data Collection
Method

Your Change Statement
Have the desired improvements
in policies and policy processes
that you identified in your impact
strategy been realized?
What other improvements in
policies and policy processes
have you observed during and
following your national IEA
process?
Effective Relationship
Management
What changes in the thinking
and actions of policy-makers
and decision-makers (and
other important relationships)
have you observed?
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Table 6: Activity and Output-based Measures: Possible Organization of Your Self-Assessment Matrix
Stage of the
National GEO
Process

Key Issues/Questions

Specific Measures
and Targets

Stage 1
Inception

Timely completion of
activities and outputs

See Figure 6 for guidance

Effective Knowledge and
Opportunity Management

See Table 3 and 4 for
guidance

Stage 2
Institutional Setup

Data Source

Data
Collection
Method

Timely completion of
activities and outputs
Effective Knowledge and
Opportunity Management

Stage 3
Timely completion of
Scoping and Design activities and outputs
Effective Knowledge and
Opportunity Management
Stage 4
Planning

Timely completion of
activities and outputs
Effective Knowledge and
Opportunity Management

Stage 5
Implementation
of IEA

Timely completion of
activities and outputs

Stage 6
Communication
and Outreach

Timely completion of
activities and outputs

Stage 7
Evaluation

Timely completion of
activities and outputs

Effective Knowledge and
Opportunity Management

Effective Knowledge and
Opportunity Management

Effective Knowledge and
Opportunity Management

20

GEO Resource Book

Monitoring, Evaluation and Learning – For Increased Impact and
Improvement of the IEA Process

Module 8

4.2 Step 2. Identify Sources of Data and Data Collection
Methods
With a list of specific measures developed, it is now possible to identify sources of data and data
collection methods for each measure. The data will come from a variety of sources. Accessing these
data sources will demand a variety of data collection methods. Table 7 and 8 provide an overview
of data collection methods for self-assessments (Lusthaus and others 1999).
Table 7: Overview of Typical Data Collection Methods
Questionnaire survey
It is distributed—or made accessible if online—to a predetermined selection of individuals.
Individuals complete and return the questionnaire or submit online.

50

Face-to-face interview
Interviewer asks questions, usually following a guide or protocol.
Interviewer records answers.
Telephone interview
Interviewer asks questions, usually following a guide or protocol.
Interviewer records responses.
Group techniques (interview, facilitated workshop, focus group)
This involves group discussion of predetermined issue or topic in person or through teleconferencing.
Group members share certain common characteristics.
Facilitator or moderator leads the group.
Assistant moderator usually records responses.
Document review
Researchers review documents, and identify relevant information.
They keep track of the information retrieved from documents.
Source: Lusthaus and others 1999

Collecting data for measures of relationship management requires that changes in behavior be
identified and mapped as these incremental changes will lead towards the decisions or changes you
are seeking. As noted in Module 3, this can be a time intensive process, so it is important to identify some key measures, and set up simple ways to monitor your strategy against those measures.
For example, you could take your list of key actors and set up a small contacts database with a journaling function that will allow you to record your interactions with them (see example screen
below). This can be as simple as just indicating the date and type of contact.
■ From you: Dates you sent information about the process, invitations to presentations, etc.
■ From them: dates they requested information dates they accepted invitations.
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You should keep a record of all your media inquiries. You can ask your government department
whether they do media tracking (reviewing stories in the press about government initiatives; or
more broadly, tracking issues of concern to the government). If they do, ask whether they would
send you notices of stories in the press about your assessment, or about issues relevant to your
assessment.
Selecting the most appropriate data collection method is mostly an intuitive process, depending on
where the data are most likely to be found. Some guidance in this selection is provided in the table
below.
Table 8: Guidance in the Use of Common Data Collection Methods for Self-Assessments
Use a surface mail or a faxed questionnaire survey when:
• The target population is large (for example, greater than 200).
• You require a large amount of categorical data.
• You want or require quantitative data and statistical analyses.
• You want to examine the responses of designated subgroups, such as male and female.
• The target population is geographically dispersed.
• You want to clarify your team’s objectives by involving team members in a questionnaire development
exercise.
• You have access to people who can process and analyze this type of data accurately.
Use an
•
•
•
•
•

e-mail or web page questionnaire when all of the above conditions are met and:
You have the appropriate software and knowledge of this method.
Your respondents have the technological capabilities to receive, read and return the questionnaire.
Time is of the essence.
You want to provide the option of typing long answers to questions.
You want to reduce production and dissemination costs.

Use face-to-face interviews when:
• You need to incorporate the views of key people (key informant interview).
• The target population is small (for example, less than 50).
• Your information needs call for depth rather than breadth.
• You have reason to believe that people will not return a questionnaire.
Use telephone interviews when:
• The target population is geographically dispersed.
• Telephone interviews are feasible.
Use a teleconference interview when:
• The target population is geographically dispersed.
• Teleconferencing equipment is in place.
Use group techniques when:
• You need rich description to understand client needs.
• You believe that group synergy is necessary to uncover underlying feelings.
• You have access to a skilled facilitator and data recorder.
• You want to learn what the stakeholders want through the power of group observation (one-way
mirror or video).
Use document reviews when:
• The relevant documents exist and are accessible.
• You need a historical perspective on the issue.
• You are not familiar with the organization’s history.
• You need hard data on selected elements of the organization.
Source: Lusthaus and others 1999

22

GEO Resource Book

Monitoring, Evaluation and Learning – For Increased Impact and
Improvement of the IEA Process

Module 8

4.3 Step 3. Set Priorities and Frequency of Monitoring and
Evaluation
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Priority setting is a key consideration in finalizing a self-assessment matrix. Given resource and
time constraints that are inherent in most national IEA processes, it will not be possible to monitor and evaluate everything that is considered relevant. Therefore, indicators that are identified for
monitoring should be prioritized so that as resource constraints change, you can be assured that
critical indicators will be monitored.
In addition to identifying monitoring priorities, establishing the frequency of monitoring for each
indicator, and the person responsible for that stage will help to clarify the level of effort required.
Process indicators typically will need to be monitored throughout the national IEA cycle on a frequency necessary for effective project management. Indicators for monitoring progress toward the
impact strategy, while requiring less regular and frequent monitoring, require monitoring for several years after the national IEA report and other outputs have been disseminated. This is because
it often takes many years for new information to influence policies in ways that are visible and
attributable.

Exercise 5: Preparation of a Self-Assessment Matrix
The purpose of this exercise is to gain experience in identifying major issues and questions, and
developing specific measures relating to both outcomes and activities/outputs.
In plenary, complete Table 5 relating to outcomes by identifying specific measures for the key issues
and questions outlined in the table. Also in plenary, discuss and establish targets for each measure
and identify data sources and data collection methods. (Time: ~ 40 minutes.)
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In plenary, begin work on completing Table 6 relating to activities and outputs by reviewing the
stages of your IEA process (drawing on exercises completed in Module 2). Assign a group to each
stage. Each group is tasked with identifying specific measures for their stage which deal with timely
completion of activities/outputs as well as effective knowledge and opportunity management
(using Tables 2 through 4 and Figure 6 as guidance if necessary). (Time: ~ 45 minutes.)
Meet again in plenary to share the results for your stage with the group. As a group, prioritize the
measures you developed in Tables 5 and 6. How many of these measures do you think your IEA
team will have capacity to monitor and evaluate? (Time: ~ 15 minutes.)
The collection of self-assessment matrices for each stage will provide a good start for the actual
matrix needed for your national IEA process.
Total time: ~ 90 minutes.
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5. Improvement Opportunities
In this section you will learn how you can harness monitoring and evaluation in a learning process
to improve the effectiveness of your national IEA process.
Thinking of an IEA as a capacity-building process helps increase its impact. The more monitoring
and evaluation is treated as an organizational learning opportunity (versus a value judgment), the
more effectively the IEA supports improvement in policy making and eventually human wellbeing.
The following evaluation steps show how a conscious learning approach can improve the IEA
process:
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■ Formulate your change statement (Module 3).
■ Identify measures for your change statement and other supporting measures for key
outcomes and activities/outputs (your self-assessment matrices, Tables 5 and 6).
■ Examine performance against making the desired changes and summarize results.
■ Formulate lessons learned and recommendations.
■ Integrate (feed back) recommendations to improve the next planning cycle.
One of the challenges is that learning is often not part of the daily vocabulary and thinking of managers and policy-makers, even when concepts like knowledge society and knowledge economy are
quoted as desirable. Often, you will have to counter an attitude such as: “As a manager, a policymaker, I am paid to know, not to learn.” Learning is hard to sell unless it is coupled with professional, social and/or political rewards. High-level, multi-sectoral networking opportunities and
political visibility constitute such rewards.
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5.1 What do We Call Learning?
For the purpose of this module, we define learning as a process that brings about behaviour
change, or changes in the ability to act differently, based on emotional or cognitive changes taking
place during information collection and processing.
This definition underscores three important points:
■ learning is more than knowledge creation;
■ learning is demonstrated by behaviour change; and
■ information processing, in addition to information collection, is of paramount importance.
In preparing for promoting a learning culture throughout the IEA process, it is important to be
aware of some of the characteristics of learning.
Both individuals and organizations learn in cycles characterized by well-defined phases. Typically,
there are four phases in an individual learning process (Figure 7):
1. Linking the new experience to existing knowledge (connect).
2. Using the new experience to seek new information (take-up).
3. Applying the new information in an existing context (practice).
4. Using and reviewing the new information in a new context (use and review).
Evaluation and monitoring are learning opportunities during which we compare the knowledge
and skills we have had with, the new knowledge and skills we gained, and we use lessons learned to
improve our next decisions (action).
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Figure 7: Learning Cycle
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4.
Use and Review
new knowledge in
a new framework

1.
Connect
new information
to existing knowledge

3.
Practice
new knowledge in the
current framework

2.
Take-up
new knowledge

You can apply the learning cycle concept to enhance learning throughout the IEA process. In
Exercise 6 you are going to experience how conscious learning can improve a specific stage of the
national IEA process.

Exercise 6: Learning
The purpose of this exercise is to have a first-hand experience of how learning can enhance the IEA
process.
Write what comes to mind based on the following four questions:
1. What did you hear during the IEA training course (e.g., Stage 1) that you had already
known? (i.e. Connect new experience to existing knowledge.)

60

2. What new information and insight did you gain? (i.e., Take up new knowledge.)
3. How are you going to use this new insight? (i.e., Practicing new knowledge in the current framework of operation.)
4. How else and when could you use this new information? How could you improve policy making with this new insight? (i.e., Review opportunities of using new knowledge in
a new framework of operation.) (Time: 5 minutes.)
Discuss your findings with your neighbors. (Time: 5 minutes.)
In plenary, discuss what insights you have gained from this exercise? How did the group discussion
help you to recognize improvement opportunities in the IEA process, and have better impact, such
as changes in policy making? (15 minutes.)
In this exercise you combined individual and organizational learning. The same process of promoting organizational learning could be used during the IEA process.
Total time: 25 minutes.
Source: (Nonaka and Takeuchi 1990)
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5.2 How Can We Recognize Learning Opportunities?
Learning opportunities arise when there is a possibility or a pressing need to act in a new way.
These opportunities naturally present themselves at the end of each stage of your IEA and at the
end of the whole IEA cycle. You also can cultivate learning if you encourage participants to
exchange and collectively process new information at any time during the IEA process. This is how
discussion lists can work effectively.
Exchange of information and discussions (processing) are prerequisites for learning opportunities.
Yet, further conditions apply to fully realize them, including:
■ motivation, which often is the urgency to solve a problem, or act with the support of
new knowledge;
■ trust to discuss values, assumptions and ideas without repercussions;
■ mandate and opportunity to apply the new knowledge; and
■ shared understanding of the importance of learning (not only what to learn but also
how to learn) (Preskill and Torres 1996).
Each stage can be characterized by one or two of these learning conditions. Keeping these conditions in mind, you can enhance learning by using relevant exercises .
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5.3 How Can We Use Learning Opportunities?
In this final section, you are going to design a monitoring meeting that helps you and other participants monitor progress and cultivate learning.
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As discussed earlier, learning opportunities naturally present themselves at the beginning and end
of each IEA stage and each IEA cycle. These are the times when you need to reflect and articulate
lessons learned to improve the next course of action.
Given the limited time available, we suggest that your core IEA team organize regular but brief,
mid-stage and/or stage-end monitoring and evaluation meetings to serve two purposes:
1. Monitor progress toward and capture lessons learned to improve the next IEA stage and
the next IEA cycle.
2. Cultivate a learning, improvement-oriented approach throughout the whole IEA process.
The two types of meetings—monitoring and evaluation—can be organized using the same principles, with due attention to their complementary differences (Table 1).
Based on the previous sections of Module 8, design a meeting that serves both monitoring and
learning purposes (Exercise 7).
Considering the importance and the number of issues to cover, here are some practical considerations for organizing these meetings:
1. Allow sufficient time (3–6 hours) for these meetings; the first part can be dedicated to
monitoring issues, and the second to consolidating learning, and improving the next
stage(s).
For monitoring progress, you might want to arrange these meetings using a focus group
discussion format which gives the meetings structure and flexibility. Design your focus
group questions to cover three aspects: monitoring progress, capturing lessons learned,
and articulating suggestions and commitments for improvement. Each discussion could
be followed by discussing and filling out the relevant stage of the self-assessment matrix.
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End the meeting by summarizing the progress and recommendations for improvement
of the next stage and/or the next reporting cycle with special reference to desired
impacts. Make the monitoring meeting notes available to all participants, especially for
the user groups identified earlier in this module (Section 2.2).
2. Be sure to invite core group members, key stakeholders and targeted policy-makers.
3. A semi-formal or informal setting, as appropriate, will be most conducive to learning.
4. Create continuity by revisiting the previous monitoring meeting’s notes.
5. Be careful to manage gender balance and representation of underprivileged groups.
Gender balance and involvement of non-conventional groups can challenge the process at the
beginning. However, it also contributes to equity and innovation. Women and other stakeholders
(e.g., youth), who are not commonly invited to such processes, often have unique information and
indigenous knowledge that can either challenge or confirm the information gained from conventional groups. Such non-conventional knowledge has high potential for offering innovative ideas
for problem solving, and for providing breakthrough solutions. The diversity these representatives
create in the monitoring group provides additional motivation and excitement for learning, and
demand for improvement. For these reasons, seek opportunities to involve both targeted policymakers and stakeholders in the monitoring meeting who possess or have access to non-conventional and indigenous knowledge.
A learning approach to the national IEA process provides valuable opportunities to advance
informed—evidence based—policy making with scientifically credible, and politically legitimate
environmental assessments. Furthermore, it encourages willingness to learn and to act.

Exercise 7: Design a monitoring meeting
The purpose of this exercise is to design a monitoring meeting that supports learning to improve
the national IEA process.
In groups of four or five, design a full-day monitoring meeting for any stage of the process using
the guidance provided above. (Time: 15 minutes.)
One group presents their monitoring meeting design and in plenary, discuss the important elements of monitoring meetings. (Time: 10 minutes.)
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Total time: 25 minutes.
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Roadmap to the Instructor
Guidance
All of the materials in the GEO Resource Book are intended for adaptation and widespread use. It
will be important for any instructor or team of instructors to customize material for their specific
application and location. Therefore, materials presented here should be seen as the base from
which one starts planning for a workshop on integrated environmental assessment (IEA) using the
GEO approach.
Use these materials for ideas and for supplies, but not as a strict set of instructions. Select modules
and supporting materials that will address the needs you identify for the participants you will
engage.
To help you with the adaptation and localization of your training needs, we provide you with both
general and module-specific guidance for planning and delivering workshops using the modules
in this Resource Book.
General Instructor Guidance: The General Instructor Guidance provides you with key principles
for engaging workshop participants as well as insights into:
■
■
■
■
■
■
■

anticipating the types of particpants with which you will be working;
calibrating the module materials for local needs;
planning for comprehensive versus overview workshops;
how to use the modules for extending the impact of the training;
understanding training versus facilitation;
monitoring and evaluation guidance; and
leveraging opportunities for follow-up and support.

Module-specific Instructor Guidance [only on the GEO Resource Book CD]: The module-specific
instructor guidance includes PowerPoint Slides and two sample training agendas for each module
to help you plan for comprehensive or overview workshops:
■ Sample Comprehensive Training Agenda: provides guidance for running a workshop
of sufficient duration to train participants in the key concepts and core skills of the
module.
■ Sample Overview Training Agenda: provides guidance for running a workshop of
sufficient duration to communicate the key concepts and types of skills that a module
can build.
For both agendas, guidance is provided in the presentation of concepts and important group and
plenary exercises for the training of core skills. Presentations and exercises are cross-referenced
with specific sections in the modules.
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General Instructor Guidance
Introduction and statement of philosophy
This overall training reference has been designed to guide development and implementation of
training sessions for national-level integrated environmental assessments (IEAs) which follow the
approach of the Global Environment Outlook. The notes are intended to help individual trainers
prepare for training workshops using the modules contained in the GEO Resource Book. The overall guide and these notes are intended for people who themselves will develop and offer training
sessions. That is, these materials are not designed to support a ”train-the-trainers” approach. If you
will be involved in train-the-trainers, you will require additional resources.
A key purpose of an IEA is to support decision making. The IEA is a process through which many
individuals and institutions are involved in discussion and analysis; it is a process in which data sets
are woven together to develop information products that describe the state of the environment and
its interaction with human well-being. The purpose of the IEA and its products is to advance communication and to facilitate decision making. When developing and offering a training session it
is important to retain the perspective that decision making is the final goal. To the degree possible,
all exercises, simulations, case studies and workshop structures should be selected to advance
informed decision making.
IEA is a multistakeholder process, reflecting the understanding that environmental quality today
and in the future is determined by the actions of many individuals and institutions, representing
many points of view. This applies to the training teams and to the participants who will implement
the IEA. Some participants will have grounding in different disciplines and different responsibilities
in the collection of the data, the development of the analyses and interpretation of the scenarios.
Besides emphasizing the IEA’s multistakeholder character, the training should also emphasize its
interdisciplinary nature.
The training modules in this Resource Book are based on an active learning process. It is clear from
research in many settings that people learn best when they are actively engaged in their learning
experience. Such active learning is advanced by exercises such as role playing and discussion, simulations, small group problem solving and large group discussion. This training manual has been
designed by teams of people who have a great deal of experience in training, in many settings. We
have provided a wide range of active learning opportunities that can be adapted and modified by
trainers for any setting. Each setting, however, will require that the participants be actively engaged
and feel that they are thinking through the learning process, rather than feeling that they are vessels
to be filled with new knowledge. We have provided you with tools to maximize your ability to
engage participants in whatever setting you find yourself.
IEA training is sensitive to the differences in learning styles1 among participants and differences
in training styles among facilitators. We recognize that the participants in any training workshop,
dealing with IEA or any other issue, will represent a wide range of learning styles.2 Some will be
visual learners—people who learn best by seeing pictures and diagrams and flow charts. Other participants will be auditory learners—people who learn best by talking through situations, by hearing points
presented to them, discussing those points with others and developing new perspectives and
understanding through that discussion. A third group that will be represented in any IEA training
session is the kinesthetic learners. These individuals associate best with movement

1 http://www.ldpride.net/learningstyles.MI.htm
2 http://www.ldpride.net/learningstyles.MI.htm#Visual%20Learners
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and senses of feel and touch. They learn most effectively when they can associate the content with
physical changes; their experience in a classroom or a workshop is most effective if the instructors
move around the room and offer images associated with physical movement. And although people
have preferences, many people learn best through a combination of these methods.
Each individual trainer will have a style that fits most closely with one of these three models.
However, no individual learner or trainer functions solely in any one of these three spheres. Each
person has a preferred style, and has some affiliation with at least one other. Each workshop must
be designed with attention to learning and training styles to optimize the performance of individual
trainers and to optimize the ability of a range of individuals to get the most from the training
experience.

Principles of engagement
The exercises outlined in this Resource Book are designed for professionals who have a range of
duties in their personal and professional lives. Essentially all of these people are very busy and can
dedicate a relatively small amount of focused time to learning the materials necessary for IEA.
These training modules are designed to be focused, intensive experiences which range in length
from a few hours to several days and are designed to maximize interaction and professional growth
in a short period. Therefore, we suggest that, to the degree possible, the workshop venue be chosen
to maximize interaction among participants and minimize outside distractions. In today’s world,
it is virtually impossible to find an environment that is not beset with cell phones, pagers, e-mail
and other electronic distractions. However, we suggest that the prevalence and influence of those
distractions can and should be minimized, and proper selection of a training venue can assist in
achieving that goal. Options include taking participants out of urban areas to more reflective
spaces where the focus of attention is the topic and the groups’ interaction.
Effective training requires that the participants be actively engaged. All of the training materials in
the GEO Resource Book are based on and embrace the concept of active learning. That belief and
model carries a range of nested components. Each workshop contains a series of smaller units that
can be customized for individual settings. We believe that, in any such setting, those components
must be selected such that there is a variety of small units that stimulate interaction among participants and between the instructors and the participants. We feel that each workshop should
carry an air of discovery, the idea that participants are engaged in a process that empowers them
to discover material and concepts and knowledge, rather than being offered such materials fully
developed by someone else.
Peer learning is a useful concept for designing and implementing IEA training sessions. It is clear
that each of the participants in any GEO setting is a professional with a certain depth of experience
and a suite of talents and skills. Trainers and participants alike can benefit from the ideas brought
by others and each person will have their contributions valued, more ingrained and revised as
appropriate through the sharing process. Within a workshop setting, small group sessions which
allow participants to offer their perspective will allow that sharing. We have found in numerous
other settings that a well-designed workshop experience can build bonds that lead to longer term
interactions. This longer-term interaction—in person or through some tool such as e-mail or one
of the many free instant messaging services on the Internet—can facilitate peer learning and parallel growth. Through this kind of interaction, people learn in a workshop setting, then continue
to learn together after they return to their homes.
Integrated environmental assessment and reporting is meant to help decision-makers guide the
future of their countries or regions, their institutions and/or the resources over which they have
control. IEA training is intended to advance development and interpretation of the status and
trends of environmental issues at a range of spatial and temporal scales. It is important that such
training be practical and be designed to advance understanding and decision making. As such, we
stress the use of case studies and working examples that get people engaged in the material. We
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have designed a training manual that can be locally calibrated. We suggest that it will be wise and
appropriate to develop local case studies and localized examples for each workshop. Advance
preparation before a workshop should involve developing a clear understanding of the participants
involved and their decision making roles, and the issues driving decisions in the geographic area of
relevance to the workshop. Local partners can assist with data and examples and real-life situations
that can serve as the base for local case studies. Why not make your workshop preparation as interactive as your workshop itself? You can see the preparation process as an intervention itself, allowing you to set the stage for the work the participants will be doing after its completion. Such case
studies will significantly improve the degree to which participants can relate to and learn from the
workshop materials, and incorporate them into their behaviour.
Diversity in your participants will provide a great opportunity for them to share their own ideas
about how to understand and apply the concepts being discussed in different contexts. In addition
to broadening the way that participants view issues, diversity within the participant group also
gives the trainer an opportunity to adapt the training methodology to best suit a varied audience.
Here gender issues, cultural and ethnic differences, perceived power asymmetries among different
levels of hierarchy or between institutions represented, different party affiliations etc, all need a format that will foster and appreciate this diversity, rather than use it to create divisions among the
group that could lead to less-than-productive discussions.
Some further tips for trainers include:
■ Notice and understand your own assumptions about the differences in the room.
Challenge these assumptions, and be prepared to challenge (gently) where necessary the
assumptions of others.
■ Select case studies on a gender-sensitive and culture-sensitive basis (or at least be aware of
potential gender or cultural stereotyping of characters in the case study as they are selected).
■ When asking people to play roles, decide in advance and inform participants if you are
deliberately asking them to play a role very different to their own, whether it be a different gender, sector, nationality, etc., and the rationale for this. Often it is insightful for
people to play roles of different actors or stakeholders with whom they come into contact, in order to better understand their interests and positions. However, if the exercise
is one of application to one’s own context or situation, then it might be useful to give a
role that is as close as possible to the reality of the participant. Understand your objectives
prior to assigning roles in a simulation or scenario activity. Make sure the descriptions are
appropriate for different role players.
■ In a diverse group, select a rapporteur or other representative who has the sensitivity to
report in plenary on the group’s behalf (particularly if there were differences in opinion).

Approach
a. Audience
This GEO Resource Book has been developed as a flexible tool for trainers who are working with
diverse groups. As such, it will be necessary to tailor the materials and methodology for each particular group, depending on their background, interests in the materials, and function. Below are
some examples of possible participants:
■ Senior government department officials: might be a mixture of people who work in
ministries and are interested in the IEA from the point of view of decision making
application.
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■ Operational decision makers: might include unit chiefs who are interested in technical
aspects of the IEA, such as monitoring or data collection. They are also decision-makers, but need a greater level of technical detail.
■ Technical experts: would include technical people who would be working on the IEA
itself and would need more detail on how it can be implemented.
In reality, a typical session usually includes representatives from several or all the above groups and
would need to be structured so that each sub-group can get the information it needs to move forward with GEO.
Each workshop must be customized for the participants prior to the workshop. As the trainer, you
will be involved in discussions about the delivery of the workshop with the partner (perhaps your
organization or another). In these discussions you will be asking a number of questions to understand your audience, such as the following:
■
■
■
■

How large is the group?
How were they selected? (Were they self-selected or sent by their line managers?)
What are their job titles and functions? (Ask for an organigram if necessary)
When this workshop is successfully completed by all participants, what will they be
doing differently in their jobs? (How will they be applying their learning?)
■ What kind of information, experience and practice would they need to have during the
workshop to achieve the above?

With this information, you can start to customize the workshop based on the needs of the participants. Here are some examples of how this might happen:
Example 1: Your participants are senior government bureaucrats. After the workshop, you want
them to support the second phase of the IEA that takes it from national to sub-national level
implementation. For this audience, you will need to limit the amount of technical detail, but concentrate on impact strategy, process design and key aspects of the expected results. You would want
to use the training to develop both understanding and ownership in the further roll-out of the
process. Therefore, you might choose to include a discussion session on “what worked?” in phase
1 at the national level, including some testimonials, or mini-case studies, by several of the participants who were champions of the national level implementation. By sharing experiences and creating a brainstorming environment, you value the high-level of participants in the room, create a
peer-learning environment, and give them maximum time to think together about how to take the
process further, and at a different level than before.
Example 2: Your audience is mixed. After the workshop, you want the people working in ministries
to create budget lines for IEA inputs. For the new technical people, you want them to understand
enough about IEA that they can backstop the project with partners, and know where to go for further support and questions. For this audience it will be important to go from broad overview,
including some specific cases that include decision making, to some more technical aspects. These
cases would be presented in plenary; however, small group work could first mix participants so
they can understand the interests of others (both high-level and technical), and then put participants into their functional groups for further work and planning. For example, a working group of
technical experts could work out how to collect data, while a working group of department heads
could brainstorm steps to ground the process in their institutions’ five-year plans.
Notice above, how the training methodology and inputs change to meet the interests, needs and
expected outputs of the audience. Even if your audience is always the Ministry of Environment,
think about where your participants sit within the decision making framework and institutional
hierarchy, and what their jobs are.
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Overview versus comprehensive workshops

When you are customizing the training materials based on your participants, consider also their
previous experience with IEA. As some people have been involved in past global GEO processes,
this training manual includes information about overview versus comprehensive workshops within
each module. Overview workshops would be appropriate to adapt for participants who have little
prior knowledge or experience with IEA, or for people who are interested in gaining an overview
of the process. The comprehensive workshops would be appropriate for people who do have basic
knowledge, whether from being a part of the global GEO process, or from self-study activities that
have given them an overview, or from previously attending an overview workshop.

c.

How to use the modules

Some of the features of the modules developed in this manual include:
■ Common internal structure: Within each module there is a common internal structure
that will help you understand how to use the materials. As you familiarize yourself with
the materials, you will note ways that they can be adapted and customized based on
your knowledge of your participants.
■ Delivery options: Each module includes information on how to deliver it, such as sample
training agendas, suggestions for activities and discussion sessions.
■ Logical training sequence: Although the goal is to offer maximum flexibility to the
trainer to design your own sequence, this manual does offer a proposed logical sequence
among the modules. They have been designed to have a possible sequence for training
delivery which can be an option for your workshop and you will be able to determine
whether this works or how it could be adapted to fit best the needs and level of your participants. For example:
– Overview workshop: Overview workshops usually are relatively broad and cover
many if not all of the components involved in developing state of the environment
(SoE) report. Such basic workshop groups might be country level (i.e., all participants are from a single country) or regional. The module sequence suggested for
this level can be delivered in three to five days.
– Comprehensive workshops: Comprehensive workshops usually are more specialized and more focused, perhaps addressing one element of the overall IEA process
(e.g., developing an impact strategy; integrated analysis of environmental trends
and policies; scenario analysis).
■ Extending the influence: Your training design and format can help participants become
multipliers of this information within their institutions. For example, you can invite a
team from one organization to work together during the training, as opposed to inviting one person from each organization. A group of people working as an intact team in
an organization to deliver on the process would have an advantage during the training
through peer learning, that is, knowing enough about the institutional context to be
able to help one another with application of the learning. Post-training, this team could
provide support for one another in the application of their training, and help to pass
the message to a larger group once they complete their training and are working in their
home institution.

b.

Materials for presentation

To complement the sample agendas and suggested sequencing for the modules included in this
manual, a set of presentation slides that can be used by a trainer and adapted widely have been
provided. These are included on the GEO Resource Book CD in PowerPoint format.
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e. Training versus facilitation – which modality?
A common question that must be addressed by IEA trainers is training versus facilitation. The two
approaches are quite different and we suggest that the question be given careful thought as one
prepares for a session. In general, training is more focused on content delivery and facilitation is
more focused on discovery (i.e., participants going through a process of discovering the content for
themselves). The following section is designed to help you think about that distinction. Our basic
guidance is that there are many resources available for training, many ways to approach the experience, and your success at any given one will be influenced by your style and preferences, and by
your audience. We suggest that as a trainer, you experiment with different approaches and learn
which ones are most compatible with your own teaching style. Be diverse and inclusive in accepting ones with which you feel somewhat comfortable. That will allow you to be most adaptable
when you enter any given training situation and interact with any given audience.
Within the modules included in this manual, different skills will be needed on the part of the delivery
team. In some cases, content inputs and information will need to be structured in a way that the
participant can easily assimilate and use it. The trainer who is a content specialist will be valuable
to the participant by being able to structure his or her knowledge in a way that is easiest to understand in the training process and apply it to his/her work.
In discussion sequences that help participants to ground the information in their own realities,
share their concerns and ideas about applying it to their own contexts, or working with fellow participants to create new understanding of the information offered, then process facilitation would be an
appropriate form for delivery. Process facilitation sets a container or frame for an open discussion that
is purposeful and helps the participant to make connections for him/herself and others, helps them
adapt or use the information provided in a self-directed way, and can allow for creativity and
understanding of the concepts to be emergent from the process constructed.
There are many facilitation tools and techniques that can be helpful to a trainer. A simple typology of
tools is offered here for consideration:
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Objective

Facilitation Tool

Share individual’s ideas in the group

•
•
•
•

Share individual’s ideas in a equal way

• Conversation Café (multi-staged, sequential sharing around
a table)

Get individual input on a number of things
in a short time period

• Parallel, separate-task discussion groups followed by plenary
reporting
• Carousel technique (timed rotation of small groups between
stations with different topics)

Prioritization of ideas

• dotmocracy (dots voting on a list of ideas)
• voting by clustering cards and re-labelling clusters.

Gathering feedback

•
•
•
•

Mood barometer
Closing circle
Questionnaires
Oral reporting

Capturing group ideas/feedback

•
•
•
•
•
•
•

Photo reports (photographing flipcharts)
Real time note taking on flip charts
Nominal Group technique (cards recording)
Worksheets or job aids
Templates on PowerPoint or transparencies
Assigning a rapporteur
Oral reporting to plenary using visual aids

Organized plenary discussion
Small group work and reporting
Brainstorming with flipcharts
Buzz groups
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f. Monitoring and evaluation guidance
It will be useful for you as the training progresses to collect and use data to adapt the workshop, to
trace and understand the ways in which the participants are learning (and to change your training
behaviour as necessary) and also the degree to which they are learning. Evaluations during and
after workshops will help you do that.
There are two kinds of evaluation that you will find useful: formative and summative.3 Formative
evaluation often is intuitive; it can consist of mid-session written or verbal feedback, interviews,
discussions in large or small groups, or group interviews at end of the day. Formative evaluations
are used to help you revise the rest of the workshop or the next half day or any other training unit.
Formative evaluations ask questions like ”How does this group interact? Am I talking too fast? Are
group dynamics effective as they are structured today? Is today’s specific exercise in unit X going to
be an effective background for tomorrow’s exercise in unit Y?”
Summative evaluations ask ”How well did this work? Did we reach our goals? If we did this again,
how would we do it differently?” Summative evaluations allow officers with programmatic responsibility to evaluate and compare a series of workshops and make decisions about future offerings,
future directions, future involvement of individual trainers.

g.

Timing

Each module in this GEO Resource Book has its own time frame for delivery. The following table
can help guide you in your decision of how much time to allocate to each of the modules you use
to structure your training session.
Module

Suggested Workshop Duration
Overview Session

Comprehensive Session

Module 1: The GEO approach to integrated
environmental assessment

2 hours

.5 day

Module 2: IEA process design and organization

3 hours

1 day

Module 3: Developing an impact strategy for your IEA

2 hours

.75 day

Module 4: Monitoring, data and indicators

3.5 hours

1 days

Module 5: Integrated analysis of environmental trends
and policies

4 hours

3 days

Module 6: Scenario development and analysis

4 hours

1.5 days

Module 7: Creating communication outputs from the
assessment

3.5 hours

1.5 days

Module 8: Improving the IEA process and increasing
impact through monitoring, evaluation and learning

2 hours

1.5 days

h.

Opportunities for follow-up and support

There are many ways in which learning that occurs in a workshop setting can be enhanced and
sustained. In this section, we offer a few models for advancing such learning, inviting each person
to think about the opportunities for advancing learning in each setting.
■ Peer learning in a workshop: Exercises such as group simulations, collective problem
solving and large group-small group discussions will allow people to gain from the perspective of others. In these settings, people who bring different disciplinary or other
perspective can each contribute to and learn from others.
3 http://jan.ucc.nau.edu/edtech/etc667/proposal/evaluation/summative_vs._formative.htm
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■ Peer learning from earlier participants: In some workshop settings, there may be participants who were involved in previous IEA efforts (global, regional or national) or
who have participated in an earlier version of some form of the workshop. Inviting such
individuals to serve as guest speakers, guest participants, guest discussants or to participate in an after-session social discussion can bring together individuals and perspectives that strengthen overall learning in the country or region. Often, these individuals
will have practical experience they gained while trying to implement some of the material one is trying to teach. Their perspective will increase the learning in the current
workshop and their involvement in the current workshop will increase their ability to
implement the changes they are trying to achieve
■ Peer learning after workshop ends: Somewhat similarly, a workshop can be structured
to build interactions and stimulate common interests such that individuals in the workshop build relationships and are more likely to contact each other after the workshop
setting has ended. This kind of relationship building can result from structured settings
in the workshop (e.g., group settings in which two to three people are frequently together during the workshop) and from un-structured settings (e.g., during mealtime or
social occasions after the workshop ends for the day).
■ Opportunities for externals: In this case, we define an “external” as a person outside the
current institutional structure who is working on a similar problem (e,g., anyone with
interesting experience, skill and/or perspective who is not part of the current IEA
process in this location). For example, an individual trainer who has a disciplinary skill
might return after some time to help people address specific issues. Perhaps a person
from country A who participated in a workshop in country B would be a useful consultant as the individuals in country B attempt to implement an IEA. Such opportunities can be encouraged as the workshop develops, allowing people to be thoughtful and
curious about the value of such future interactions.

Logistics
Logistical issues such as the ability to hear, see and participate, the ability to communicate well and
the ability to be comfortable during a workshop can play subtle but all important roles in workshop success. This section is intended to offer guidance about a range of logistical issues that can
make a workshop more (or less) successful. These comments are based on extensive experience in
workshop settings but they clearly are not comprehensive. We invite you to think about these issues
in your planning.
These materials should be locally calibrated for use. The training materials in this GEO Resource
Book are intended to serve a wide range of participants and needs. In many training settings, there
will be people whose native language is not that of the presenters and who may not have adequate
language proficiency to be conversant with the materials. Communication in written and oral form
is central to training and capacity development. As such, it is important to have the presentation
materials (e.g., overheads, worksheets, exercises) be presented in languages with which participants
are familiar. Similarly, oral materials and workshop discussions should always provide a format
which engages the participants. In some cases, this will require simultaneous or sequential translation.
Simultaneous translation is offered to participants through head sets, provides excellent communication and requires both adequate technology and excellent translators. As such, it is very expensive.
An alternative is sequential translation, in which there is a significant delay (e.g., 30–60 seconds)
between the original presentation and the translated version. This form of communication is lower
cost, places less stress on the translator and can slow down interaction significantly.
We strongly suggest to locally calibrate all materials. That is, develop local case studies, develop an
understanding of the issues being faced by the participants that will be involved. Develop an ability to
frame those local issues in the context of an IEA and its goals. Often an effective way of doling this
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is to work with a local partner who can supply local context, develop local materials, and be sufficiently
involved in the training that they can be a resource as well as an active partner in developing and
implementing the training.
Our experience is that a relatively isolated training facility will help you optimize the degree to
which and the ways in which the participants interact. To the degree possible, identify a location
that is relatively isolated from the busy-ness of everyday life. Of course, in any professional setting
today, the majority of the people present will have cell phones and laptops and other communication
devices. In fact, Internet access probably is a prerequisite for an acceptable training venue today.
However, your goal will be to maximize the interaction among participants and the interaction
between you and the participants. Choose a facility that has a complexity of rooms, allowing small
group and large group interaction. To the degree possible, meeting rooms should have flexible seating to allow you to be most flexible and engaging in program delivery. Identify locations for, and
resources for coffee breaks and meal times, as well as evening social sessions in which people can
discuss their professional settings and can synthesize what they have learned during the day.
Selection of trainers for any IEA training will require careful thought and attention to many variables.
There are several trainers who have been involved with IEA training before. However, there often
are restrictions on hiring trainers. For example, for work sponsored by many organizations working in Africa, outside (i.e., non-African) people cannot be hired unless there is a documented
inability to locate an African person. In the same way, many bilateral development organizations
will require that experts support by their funds come from their home country to the degree possible.
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Module-specific Instructor
Guidance
See the GEO Resource Book CD for sample comprehensive and overview training agendas and
PowerPoint Slides for each module.
NOTE: The GEO Resource Book modules will be updated periodically. See http://www.iisd.org
/measure/learning/assessment/training.asp for updates.
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Supplemental Guidance for Trainers
Resources on the World Wide Web
Nav/Air Training Systems Division. Train the Trainer guide: A guide to introduce (non-career) instructors on teaching techniques. http://www.ntsc.navy.mil/Resources/Library/Acqguide/traingde.htm
UN Interagency Group on Young Peoples Health. 2003. Peer education: training of trainers manual.
188p. http://www.youthpeer.org/upload/resources/155_ResFile_Manual.pdf

Print resources
Train the Trainer Instructor’s Guide – by Penny L. Ittner, Alex F. Douds;
The First-Time Trainer: A Step-By-Step Quick Guide for Managers, Supervisors, and New Training
Professionals – by Tom W. Goad; Paperback
The Trainer’s Handbook – by Karen Lawson; Paperback
Facilitating with ease: a step-by-step guidebook with customizable worksheets on CD-ROM. By Ingrid
Bens. By San Francisco, CA, US : Jossey-Bass, 2000, vii, 206 p. + CDROM in back pocket.
Participatory workshops : A sourcebook of 21 sets of ideas and activities. By Robert Chambers.
London, GB : Earthscan Publications, 2002, xvi, 220 p.
Training across cultures: A handbook for trainers and facilitators working around the world. Edited by
Gillian Martin Mehers, published by LEAD International (http://www.lead.org). 2004, 72 pp. ISBN
ISBN 0 9546927 9 9(Pb),
An approach to assessing progress toward sustainability : tools and training series for institutions, field
teams and collaborating agencies. Dudley, Eric et al. Gland, CH : IUCN, 1997, Various pages.
Assessing progress toward sustainability : workshop on system assessment method : workshop report
IUCN – The World Conservation Union, BAIF Development Research Foundation.. Pune, IN :
IUCN – The World Conservation Union, 1998, 73 p. Conference/meeting: Assessing Progress
Toward Sustainability: Workshop on System Assessment Method Pune IN September 3–7, 1998.
Neogi, Mozammel Haque. “Focus group discussion in training needs assessment and evaluation.”
Journal of development communication 13 (2, 2002) : 24–51.
Stanfield, R. Brian. The workshop book : from individual creativity to group action. Gabriola Island,
BC, CA : New Society Press, 2002, xviii, 171 p.
Sweeney, Linda Booth, Meadows, Dennis. The systems thinking playbook : exercises to stretch and
build learning and systems thinking capabilities. Durham, NH, US : IPSSR/UNH (Institute for Policy
and Social Science Research] Pegasus Communications, 1996, 60, 71, 130 p.
Participatory Learning and Action: A Trainer’s Guide – with CD ROM. By Jules Pretty, Irene Guijt,
John Thompson and Ian Scoones. Paperback Book: 268pp (Includes PLA Notes 1-40 CD ROM)
Publisher: IIED Sustainable Agriculture and, 1995. ISBN: 1899825002
Organizing Effective International Training Events: The LEAD Approach. LEAD International.
(http://www.lead.org). 2004.
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