
Key
messages

•	 The construction sector is of significant importance in Latin America, both for its 
direct and indirect contribution to the region’s economy and for its indirect role in 
meeting basic needs, through its contribution to infrastructure. Given the expected 
increase in the rate of urbanization in Latin America (from around 80% today to 
around 90% in 2050), construction minerals will continue in importance, in order to 
meet housing and infrastructure needs. 

•	 Material flows analysis suggests that changes in the extraction of construction 
minerals for building infrastructure does not always correspond to increases or 
decreases in the nation’s GDP.

•	 The formulation of policies and the application of best practices to promote the 
sustainability of this mining activity need to be directed to the different stages of the 
production cycle, from exploration to mine decommissioning and rehabilitation of 
the land. 

1 Available at: http://www.ces.csiro.au/forms/form-mf-la-start.aspx UNEP

The report “Recent trends in material flows and resource productivity in Latin America,” published by 
the United Nations Environment Programme (UNEP) in collaboration with the Commonwealth Scientific 
and Industrial Research Organisation (CSIRO), indicates that since 1970, contrary to the global trend, 
Latin America has become less efficient in converting its primary resources into income. If the current 
trend continues, environmental pressures will intensify more rapidly than economic growth. Achieving 
more efficient use of resources is therefore essential to increasing environmental sustainability and 
maintaining competitiveness, while it can also be a powerful tool for reducing poverty and inequality.

The report’s conclusions are based on the first-ever database of material flows created specifically to 
cover most of the countries of Latin America1. The database uses standardized material flow accounting 
methodologies to construct empirical evidence of resource productivity in Latin America. The present 
policy brief only touches on  social and economic aspects of the extractive industries that dominate the 
economies of many Latin American countries. These aspects, however, remain an important concern 
that deserves serious consideration.

Construction minerals

Material Flows and Resource  
Productivity in Latin America
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Domestic consumption of construction minerals in 
Latin America

Domestic materials consumption (DMC) is defined as the absolute quantity 
of materials (in this case, construction minerals) used in a country or region. 
It can be used as a proxy indicator of pressures on the environment related 
to the extraction of these minerals (Box 1).

In Latin America, the consumption of construction minerals plays an 
important role in development by providing raw materials for housing and 
infrastructure.

The absolute level of construction mineral extraction is generally estimated 
to be a function of per capita GDP (A in Box 1). Thus, periods of greater 
economic growth should lead to greater extraction of these minerals. 
However, in Latin America, the growth of the population (P in Box 1) 
and the high level of urbanization (about 80%) are factors that strongly 
affect the consumption of construction minerals. Indeed, urbanization is 
considered one of the main trends influencing global demand for sand and 
clay (principally in countries with warm climates).

In some countries of the region, such as Mexico (Box 2), the extraction of 
construction minerals has increased even in years of economic crisis. This 
may be explained, among other factors, by increased exports of these 
materials, implying that the extraction of construction minerals and the 
environmental pressures associated with it are related not only to local 
markets, but to external markets as well.

A view of consumption over time

Domestic materials consumption (DMC) of construction minerals, which 
serves as a measure of environmental impact (Box 1), increased 3.7% 
annually in the 1970-2008 period. However, as a proportion of all raw 
materials consumed in the region, it has remained remarkably constant 
over time, generally between 20% and 22% (Figure 1), except for a brief 
period around 1980, when it rose to almost 30%. 

Construction minerals include stone (limestone, slate, marble, etc.), sand, clay and chalk, which are used in the 
production of cement, bricks, ceramic products and other materials. In Latin America, extraction of these materials 
increased at a fairly rapid pace (3.5% annually) between 1970 and 2008. This was much slower, however, than the 
increase seen in other regions with countries of recent industrialization, Asia and the Pacific for instance. 

Box 1.  
Measuring environmental impact

The use of natural resources in Latin 
America is driven by various factors. 
To better understand how this has 
evolved and what its trajectory may be 
in the future, it is useful to define and 
analyze independently the principal 
driving forces. 

An analytical framework often used 
for this purpose is the IPAT equation 
proposed by Ehrlich, P.R. and Holdren 
(1971):  

  I = P * A * T

where

( I ) is the impact on the environment, 
which can be defined as an extractive 
pressure – in this case the domestic 
material consumption (DMC);

(P) is the population;

(A) is the affluence, or level of wealth, 
of the population (per capita GDP); 
and

(T) is the “technological coefficient” 
or “material intensity”, in other words, 
the efficiency with which an economy 
is able to convert raw materials into 
GDP (DCM/GDP).

©
 F

un
da

ci
ón

 A
lb

at
ro

s M
ed

ia



This profile suggests a gradual accumulation of infrastructure over time, more or less proportional to economic 

growth. This contrasts clearly with the pattern in Asia and the Pacific, where construction minerals in 1970 

represented 23% of DMC, growing decade by decade thereafter to account for nearly half of all materials 

used by 2008. This suggests that the two regions are on quite distinct paths of development. In making these 

comparisons, however, it must be borne in mind that there is a great diversity among Latin American countries, 

as well as between different patterns of material flows in Asia and the Pacific. The latter have been dominated 

in the last few years by China’s development, which has shown extremely strong growth, even compared with 

other countries in that region. Again, population levels and pace of population growth in the two regions are 

also key factors.

It is important to note that the analysis of material flow trends does not directly measure all of the environmental 

and social impacts of mining. In the specific case of construction materials mining, the impacts on land use, 

as well as topographic changes and loss of soil, even if temporary, can be significant, and thus merit detailed 

studies of the associated effects.

Mining as a sustainable activity

Despite its importance for the region’s development, construction materials mining is considered a marginal 
activity, and thus receives limited economic support from governments (Cárdenas, M. and E. Chaparro, 2004). 
Furthermore, the significant presence of small and artisanal mining operations, the low value per unit of the 
material obtained and the considerable quantities that must be produced make it difficult to obtain the same 
economic benefits as other extractive sectors. For this reason, the industry may receive less attention in the 
countries’ sustainable development processes.

Most of the countries in the region have yet to implement sufficient measures to promote the efficiency of this 
industry. However, there have been some successful initiatives, such as Cuba’s measures, targeted specifically 
to the use of construction minerals (such as recycling and substituting renewable resources for non-renewable 
ones), along with regulations on mine closures; Colombia’s “integrated mineral-environmental management” of 
construction minerals; and Brazil’s green construction practices.

Biomass
Construction minerals
Fossil fuels
Metal ores and industrial minerals
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Figure 1. Percentage of domestic material consumption in Latin America, by principal categories of materials, 1970 and 2008



Ecuador

Ecuador’s per capita DMC was initially fairly low (5.1 tonnes/person in 1970) and grew at a compound annual rate of 1.7%, 
reaching 9.7 tonnes per capita in 2008, which is very close to the world average, although below the regional average (13.6 
tonnes/person) (Figure 2a). The change in the country’s overall DMC during the 2007-2008 period is due to a great extent 
to growth in the mining of construction minerals (Figure 2c), which grew from 15% to 47% of overall DMC. In the last few 
years, the per capita consumption of construction minerals has been the highest in a group of 10 countries (Argentina, 
Plurinational State of Bolivia, Brazil, Chile, Colombia, Guatemala, Mexico, Peru, Bolivarian Republic of Venezuela being 
the other nine) in absolute number of tonnes, as well as in percentage terms. This should mean that the stocks of durable 
infrastructure are accumulating relatively rapidly. Nevertheless, the investment in infrastructure does not seem to increase 
the efficiency with which Ecuador’s economy converts raw materials into GDP (Figure 2b). 

 

Figures 2a, 2b, 2c. Graphic overview of material flows and material intensity in Ecuador

Mexico

During the 1970-2008 period, the rise in Mexico’s DMC approached world trends, except on two occasions: the beginning 
of the 1980s and the beginning of the 1990s (Figure 3a). Mexico’s rise in DMC is related in part to the growth in construction 
minerals – from 28% to 40% of DMC – a phenomenon that may be explained by the process of industrialization and 
urbanization in Mexico. In 2003, construction minerals were the major material extracted in Mexico (Figure 3c). In contrast to 
the strong relationship between economic cycles and mineral extraction in various countries, the rise in construction mineral 
extraction in Mexico does not seem to follow fluctuations in the country’s economy. Indeed, the demand for construction 
minerals in Mexico increased even in years when the country’s economy was in crisis.  

Figures 3a, 3b, 3c. Graphic overview of material flows and intensity in Mexico

Colombia

Colombia’s per capita DMC began the 1970-2008 period at a fairly low level (5.3 tonnes per capita), and then grew slowly 
in comparison with other countries (at less than a 0.8% compound annual rate), so that in 2008 it was only 69% of the 
world average and 52% of the regional average (Figure 4a). The breakdown by category of materials has shown little 
variation over time, except for a marked decline in the consumption of construction minerals at the beginning of the 2000 
decade (Figure 4c). Construction minerals have a relatively long service life (compared with hydrocarbons or biomass), and 
their extraction is related mainly to the new construction phases of both infrastructure and buildings. Thus, the decline in 
construction minerals consumption that began in the 2000 decade could be the result of a stock of recently constructed 
buildings from the previous decades. The general pattern in Colombia is consistent with a relatively slow but steady process 
of industrialization.

Colombia is the only country (of the 10 countries analyzed) that achieved strong and steady improvement in the conversion 
of materials to national income through the period examined. In 1970, the material intensity (Figure 4b), at 3.7 kg/dollar, 
was more than 40% above the regional average, but it had dropped to 2.4 kg/dollar by 2008, which is 16% below the 
regional average (Figure 4b). The mechanism by which Colombia has achieved this steady improvement cannot necessarily 
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Box 2.  
Construction minerals in Ecuador, Mexico and Colombia:  

contrasts and similarities
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It is fundamental that mining of construction minerals 
be included in a broad sustainable development 
framework, in order to ensure that mining development 
also contributes to improving the quality of life and to 
the equitable social and economic development of 
mining regions. 

The lack of regulation and planning instruments 
governing the siting of mining operations can have 
major consequences. A good example of this is 
unregulated extraction of sand for construction 
in coastal areas, as it can eliminate one of the 
most important natural defences against storms 
and hurricanes. Coastal development planning, 
construction of means of accessing dunes, 
rehabilitation of dunes, and initiatives for education 
and awareness building have been identified as 
effective measures to foster the sustainable use of 
coastal ecosystems (UNEP, 1998).

CO2 emissions from the production and transport of 
construction minerals also have considerable impact: 
the cement industry, for example, is responsible 
for 5% of the CO2 emitted into the environment by 
human activity, and for 10% of the mercury. Reducing 
these emissions requires developing a suitable policy 
framework which, among other things, encourages 
and facilitates the use of alternative fuels and the 
capture and storage of carbon, while encouraging 
additional energy efficiency measures. Similarly, 
substantial reduction of black carbon (soot), toxic 
substances and other pollutants could be achieved 
in brick production. Based on recent studies, the 
Climate and Clean Air Coalition to Reduce Short-
Lived Climate Pollutants (CCAC) estimates that the 
development of more efficient technologies for brick 
production, principally in the firing phase, could 

Looking toward the future: policy options

reduce the contaminants emitted by 10% to 50%, 
depending on the particular process, the scale and 
the type of fuel involved (UNEP and WMO, 2011).

be deduced from the material flow accounts. More research is needed to determine how this environmentally favourable trend 
can be replicated in other countries.
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Figures 4a, 4b, 4c. Graphic overview of material flows and intensity in Colombia
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Box 3. Mining development and regional sustainability

Making the construction minerals mining industry part of a sustainable development framework should 
ensure that it operates within a life cycle that:

•	 Adds value to the natural resources involved, allows for recycling of resources and provides for 
appropriate disposal of its products and by-products.

•	 Ensures the participation of all actors involved in the mining cycle, with special attention to small and 
artisanal mining and to the private sector.

•	 Seeks patterns of production and use that meet basic needs and improve the quality of life, while 
minimizing the use of natural resources and the generation of wastes and pollutants. Among other 
things, this may include measures such as land use plans, public housing policies and policies to 
provide physical infrastructure in urban areas, and the development of new technologies.
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