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EXECUTIVE SUMMARY 
The rising importance of the BASIC countries in a changing world 

Over the last decade the emerging economies have become increasingly important for the 
development of the global economy. This trend was reinforced by the global financial 
crisis which hit the developed economies the hardest, and after which the emerging 
economies emerged as crucial growth centres in the global economy. We are entering into 
a new era in global politics, and a broad process is currently taking place of restructuring 
global institutions and political processes to increasingly take into account the interests of 
the emerging economies.  

A global environmental crisis constitutes the backdrop for this change in global politics, as 
the current volume of production and consumption of the planets renewable resources 
(including the capacity to absorb greenhouse gas emissions) is beyond the planets 
regenerative capacity.1 

The breakdown of the Doha Development Round in World Trade, the creation of the BRIC 
group and the G20, the emergence of the BASIC group of key emerging economies and 
the following developments under the UN Framework Convention on Climate Change, all 
testify to the fact that China, India, South Africa and Brazil (BASIC) today have a decisive 
and increasing influence in world politics. With regards to the environment, this means that 
BASIC countries increasingly will set environmental standards in global markets as their 
economies to a greater extent come to represent global buying power, increasingly will 
influence to what extent environmental concerns are mainstreamed into international 
agreements (such as WTO) in general, and also will decide the scope and level of 
ambition and scope of international environmental agreements (as we see in UNFCCC).  

Among the emerging economies China, India, South Africa, and Brazil stand out as 
particularly important. China and India alone represent more than 35 per cent of the global 
population and are the most rapidly growing economies in the world. At the same time 
both countries face severe environmental constraints and energy security issues, spurring 
innovation while threatening to undermine future development and sustained poverty 
alleviation. Brazil is a global treasure house for tropical forests which constitute a key 
carbon stock and vital refuge of biodiversity, a leader of the developing world in forums 
such as the G-77, and the economic engine of South America. South Africa is the leading 
nation in sub-Saharan Africa, where we find most of the world’s Least Developed 
Countries. South Africa is thus a crucial partner when addressing poverty reduction and 
sustainable development through sound economic development in Sub-Saharan Africa.  

Ecological overshoot: Not only a developed country problem 

The average ecological footprint of middle income countries including Brazil, China and 
South Africa has already surpassed the global average available biocapacity (ref. table 
below). This shows that although Brazil, China and South Africa are still developing 
countries with significant portions of their populations living in poverty, they have already 
passed the threshold of what may be considered sustainable development (based on a 
global average). While India’s footprint per capita does not exceed the global average it is 
almost twice the available biocapacity in India itself, showing that also India has a 
resource security and sustainable development challenge. 
                                                 

1  Ref. the Millennium Ecosystem Assessment (2005), Global Environment Outlook 4 UNEP 2007), Intergovernmental 
Panel on Climate Change (IPCC) 4th Assessment Report (2007), and the Living Planet Report 2010. 
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Table A The ecological balance of the BASIC countries, Latin America, Africa 
and the world 

2007 China India Brazil Latin 
America* 

South 
Africa Africa World 

Ecological 
footprint 

Total 2,939 
million 

1,048 
million 

551 
million 

1,481 
million 

113  
Million 

1,349 
million 

18,013 
million 

Per 
capita 2.2 0.9 2.9 2.6 2.3 1.4 2.7 

Biocapacity 
Total 1,336 

million 
582 

million 
1,711 
million 

3,132 
million 

54  
Million 

1,446 
million 

12,009 
million 

Per 
capita 1 0.5 9 5.5 1.1 1.5 1.8 

Ecological 
balance 

Per 
capita -1.2 -0.4 +6.1 +2.9 -1.2 +0.1 -0.9 

Unit = average global hectar (gha)                                                                                         *Incl. the Carribean 

Source: Global Footprint Network 2010. Adapted by Econ Pöyry. 

China is in a different league than the rest of the BASIC countries when it comes to global 
footprint: China’s ecological footprint is 16 per cent of the world total and more than twice 
the country’s biocapacity. To compensate for a relatively poor national resource base 
compared to the +1.3 billion size of its population, China has to import commodities in 
large quantities. This has the effect that China’s ecological footprint ‘spills over’, as 
China’s use of resources has impacts all over the planet. On the positive side, China’s 
increasing imports from a number of developing countries are a large stimulus for 
economic growth in these countries. There are, however, often negative environmental 
consequences of exploitation in biocapacity-related sectors such as agriculture and 
forestry as well as other sectors such as mining (Alden 2007). This is especially the case 
in developing countries with weak environmental standards or enforcement capacity.  

With a population of +1.1 billion and 6 per cent of the world’s total footprint in 2007, India 
is also a potential huge consumer of global resources. India’s economy is still just about 
one third of China’s and its less export- and more service-oriented economy is also less 
dependent on imports than China’s. This makes India’s global footprint much smaller than 
China’s – so far. Regional leader South Africa is also facing a severe ecological deficit, 
which generates an increased footprint in the region. Brazil’s stock of renewable natural 
resources is shrinking but still far above its national demand, enabling Brazil to export 
commodities in large quantities. 

In 2007, the year of the latest available footprint data, the BASIC countries held 41 per 
cent of the global population while taking up 26 per cent of the total global footprint that 
year. As the BASIC countries and their regions are all experiencing rapid economic growth 
and their proportion of the global footprint is still well below their proportion of world 
population, it is clear that we can expect a huge increase in the footprint (and global 
environmental impact) of these countries over the next decades. A recent evaluation of 
the relative environmental impact of countries showed that the BASIC countries already 
are world leading in environmental impact in absolute terms.2 The study ranked Brazil as 
global number 1 in terms of total environmental impact, due to the large-scale negative 
impacts of tropical deforestation for greenhouse gas emissions and biodiversity, China as 
number 3, India number 8 and South Africa number 19 (the highest of African countries).   

                                                 
2  Bradshaw, C.J.A. et al. (2010): Evaluating the Relative Environmental Impact of Countries, PLoS ONE 2010. 
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Energy and greenhouse gas emissions: The problem and possibly the solution? 

China and India are the main nations for increased energy demand the next decades, 
Brazil is a regional leader with a remarkable low-carbon economy and South Africa is the 
development model for a Sub-Saharan Africa where economic growth in several countries 
now are among the highest in the world. The problem is that the energy structure in China, 
India and South Africa is deeply dependent on fossil fuels and especially the use of CO2-
intensive coal (ref. table below). How the BASIC countries scale up energy supply over 
the next decades will to a large extent decide the degree of global warming in the 21st 
Century. In a medium to long-term perspective, coal is likely to remain the dominant 
energy source for China, India and South Africa due to lack of alternatives that can 
provide energy on a large enough scale. Due to the global implications of increasing 
greenhouse gas emissions (GHG) in especially China and India, this is of concern for the 
whole international community. 

Table B BASIC: Sources for electricity and heat generation 2008 (in per cent) 

2008 Coal Oil Gas Hydro Nuclear Biomass Wind Solar Other 
South Africa 93 0.1 - 2 5 0.1 0.01 0.01 - 

China 79 0.7 0.9 17 2 0.07 0.38 - - 
India 69 4.1 9.9 14 1.8 0.24 1.66 - - 
Brazil 3 3.8 6.3 80 3 4.28 0.14 - 0.1 

Source:  International Energy Agency 2010, adapted by Econ Pöyry 

The BASIC countries are not simply crucial for tackling climate change by avoiding 
increased domestic emissions. The BASIC countries will also be crucial for the develop-
ment and commercialization of new clean energy solutions that can reduce GHG 
emissions globally while ensuring energy supply and economic development. In develop-
ing countries new energy infrastructure will be rolled out on a large scale over the next 
decades, making development country markets the most realistic, possible arenas for 
scaling up (and cutting costs) of new clean energy technology. Especially China is 
showing great potential to provide renewable energy solutions on a massive scale. 

Table C  BASIC clean energy capacity and investment, 2009 

2009 
Per cent of global RE 

capacity (250GW)  
and rank 

Per cent of global 
investment (US$162b)  

and rank 

RE venture capital 
investment and global rank 

China  21 per cent - 2nd  31.45 per cent - 1st $0.2b – 7th 
India 6.6 per cent - 5th  2.09 per cent - 10th $0.1b – 9th 
Brazil 3.6 per cent - 10th  6.72 per cent - 6th $0.7b – 2nd 
South 
Africa 0.3 per cent - no rank 0.11 per cent - 17th - 

Note: Renewable Energy (RE) = All biomass, geothermal and wind generation projects of +1MW, all hydro 
projects between 0.5 and 50MW, all solar projects of +0.3MW, all marine energy projects, and all 
biofuel projects with a capacity of +1 million liters/year. 

Source: Pew Charitable Trust: Who’s Winning the Clean Energy Race?, 2010. Adapted by Econ Pöyry 

In 2009, China had the highest share of global investments in clean energy technology 
with more than 30 per cent of the total US$162 billion. China had 21 per cent of the world 
total of installed renewable energy generation capacity, which made it the world 2nd. China 
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also has the world’s fastest growing renewable energy markets, especially in wind energy 
generation where China became the world’s largest market in 2010. Finally, China may be 
dependent on coal but China is also leading the installation of new and more effective 
thermal power plants, thereby playing an important role in reducing emissions from coal-
burning and driving technology upgrades. Given China’s energy demands and available 
options in the short term, China is undoubtedly a global leader in the development of 
renewable and cleaner energy technology. As part of China’s increasing engagement in 
Africa, China announced at the Forum on China–Africa Cooperation meeting in November 
2009 that China will construct 100 new clean-energy projects on the African continent, 
covering solar power, bio-gas and small hydro-power. 

Like China, also Brazil and India have a clean energy investment rank higher than their 
total GDP rank, indicating that they to a larger extent than developed countries are 
prioritizing clean energy development. In 2009, India had 7 per cent of the world’s total 
renewable energy generation capacity, making it the 5th largest renewable energy nation 
in the world, and is now promoting the development of solar energy on a large scale. 
Brazil is a long-standing global leader in bio-fuels. In 2007, Brazil’s then President Lula da 
Silva, called on Africa to join the "bio-fuel revolution". Brazilian companies have since then 
moved to start bio-fuels production in Portuguese-speaking Angola and Mozambique. 
Brazil is positioning itself to be an important partner for Africa in securing energy and food 
security. South Africa is so far weak on renewable energy, but there are substantial 
renewable energy resources in South Africa and in the Sub-Saharan region. Being the 
regional leader in finance and technology, South Africa has potential to play a leading role 
in the development of renewable energy in Sub-Saharan Africa.  

China, India, Brazil and South Africa are no doubt set to play very important roles in 
developing clean energy solutions over the next decades to enable provision of clean 
energy to the estimated 1.6 billion people on the planet still in need of energy services. 

Environmentally vulnerable new leaders who underperform compared with peers 

The BASIC countries are increasingly representing development models for the rest of the 
developing nations. This makes the priorities and example set by the major emerging 
economies concerning the environment extremely important, in the perspective of 
realizing an equitable and sustainable global model of development for the 21st century.  

The BASIC countries all face serious environmental challenges. According to a recent 
climate change risk assessment, India is in a group of 16 countries being ‘extremely 
vulnerable’ to climate change while China and South Africa are in the ‘very high’ risk 
category.3 China and India are facing environmental challenges related to pollution and 
resource management of a severity, scale and across so many dimensions, that it 
threatens to undermine their future development in the near term. Compared with their 
economic development levels (GDP/capita rank), all the BASIC countries underperform 
with regards to environmental performance (ref. table below). This indicates that there is a 
significant trade-off between environment and economic growth in these countries, where 
environmental governance is far from being able to keep up with the increasing 
environmental burden of economic growth. 

One major reason for the general underperformance is related to lack of good 
governance. The policy conclusions of the 2010 Environmental Performance Index 
highlight inter alia that: 1) the statistical analysis suggests that in many cases good 
governance contributes to better environmental outcomes, and that 2) policymakers 
should move to establish better data collection, methodologically consistent reporting, 
                                                 
3 Maplecroft (2010): Climate Change Vulnerability Index (CCVI). Available at: www.maplecroft.com  
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mechanisms for verification, and a commitment to environmental data transparency and 
dialogue with stakeholders on setting and implementing environmental goals.  

These points strongly indicate that strengthening environmental governance needs to be 
an integrated part of international efforts to address environmental issues in BASIC 
countries, if such efforts are to have a real and sustainable effect. 

Table D Environmental Performance: Each BASIC country compared to its 
income group 

BASIC country environmental performance 
compared with respective income groups Brazil China South 

Africa India Weight 

Environmental 
Health 

(50 per cent) 

Environmental Burden of 
Disease Y G R R 25 per 

cent 

Water (impact on humans) G R G R 12.5 per 
cent 

Air Pollution (impact on 
humans Y Y R R 12.5 per 

cent 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on 
ecosystem) Y R R R 4.167 

per cent 
Water (impact on 
ecosystem) G G Y G 4.167 

per cent 

Biodiversity and Habitat G Y G R 4.167 
per cent 

Forestry R G G G 4.167 
per cent 

Fisheries G R Y G 4.167 
per cent 

Agriculture G G Y R 4.167 
per cent 

Climate Change Y R R G 25 per 
cent 

Total  Y Y R Y  100 per 
cent  

Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below income group average, 
Red = Below 10 points compared to income group average. 

 Source: 2010 Environmenal Performance Index, by Yale and Columbia universities. Adapted by Econ Pöyry.  

Conclusion 

The major emerging economies already have a crucial physical impact on the global 
environment, and a decisive political impact on international processes focusing on the 
global environment. Any agent with ambitions to promote environmentally sustainable 
development globally will need to understand and interact closely and in a strategic 
manner with the BASIC countries in the future. 

In order to achieve equitable and long-term global sustainable development, it is crucial 
that the BASIC countries realize an environmentally sustainable development model 
which is able to secure economic growth while preserving biodiversity and ecosystem 
services to the long-term benefit of themselves and the whole planet. If not, the already 
negative trends of depletion of the world’s renewable resources and global warming will 
escalate over the next decades, with large-scale negative effects that will be felt in 
developing and developed countries alike.     
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1 ABOUT THIS STUDY 
This study was commissioned by the Norwegian Ministry of Environment. The aim of the 
study is to assess why and how the BASIC countries (Brazil, South Africa, India, and 
China) are important for the global environment. The study shall also provide an overview 
of environmental policy in the BASIC countries. This information is gathered in the 
appendix.  

The study is limited in scope and thus represents an overview report. Methodologically, 
the report is based on desk-top studies coupled with interviews of resource persons in the 
BASIC countries. The report applies “Chatham rules”; interview subjects are not identified 
in the report but their views will be drawn upon and in some cases referred to. We believe 
this has allowed for the interview objects to speak more freely and thus possibly provide 
more interesting information. We have aimed to interview at least one government official 
and one non-government representative (academic or NGO) in each country. 

We are living in an era of big change, with new powers rapidly rising in influence, quick-
paced technological development and crucially pressing environment and resource 
constraints. In such a time, Western governments with ambitious aims to promote global 
sustainable development need to continually update and optimize their understanding and 
strategies versus the main emerging economies. This report is part of such an effort. 

This study is an open source document. It is available from the Norwegian Ministry of 
Environment (www.md.dep.no) or from Pöyry Management Consulting (www.econ.no).  
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2 BACKDROP: THE GLOBAL ENVIRONMENTAL CRISIS 

2.1 ECOLOGICAL OVERSHOOT 
Planet earth is a closed system and the capacity of the planet at any given time to provide 
renewable resources and space for infrastructure or absorption of waste CO2 and other 
pollutants is limited. The total regenerative capacity of the planet to provide environmental 
goods and services is referred to as biocapacity and can be measured in average global 
hectares (gha). An ‘average global hectare’ is a hectare with a global average capacity to 
provide environmental goods and services. The impact of an entity (e.g. an individual, a 
company or a nation) on the planet is referred to as ecological footprint.4  

The most authoritative source today for consistent ecological footprint analysis on a global 
and national scale is the Global Footprint Network (ref. box 1 below). According to the 
most recent estimations by the Global Footprint Network, the global biocapacity in 2007 
(the latest year with available full data sets) was 11.9 billion average global hectares 
(gha).5 The average biocapacity available for use by each human being was 1.8 average 
gha. The same year the global footprint was 18 billion gha, and the average per capita 
footprint was 2.7 gha. This means that there was an overshoot in the use of renewable 
resources in 2007 of 6.1 billion average global hectares (on average overshoot of 0.9 gha 
per person), leading to depletion in the global stock of resources. In other words; the way 
renewable natural resources are currently used on the planet is unsustainable. 

It should be noted that the methodology applied only tracks resource use related to crops, 
fish for food or other uses, timber, grass used to feed livestock. CO2 is the only waste 
product included. As there clearly are further resource uses that are relevant to include as 
well as other pollutants which require the ecological service of absorption, the real 
ecological footprint is likely higher than this estimate. 

2.2 GLOBAL RESOURCE DEPLETION AND INCREASING 
ENVIRONMENTAL CONSTRAINTS 

The effect of the ecological overshoot indicated by the Global Footprint Network’s analysis 
is described in several authoritative and science based reports representing the inter-
national community which all stress that the planet is facing an environmental crisis. The 
Millennium Ecosystem Assessment (MEA 2005a) concluded that human activity is having 
a historically unparalleled and escalating impact on the biodiversity of world ecosystems, 
reducing both their resilience and biocapacity. These changes have helped to improve the 
lives of billions, but at the same time they have weakened nature’s ability to deliver key 
ecological services such as purification of air and water, protection from disasters, and the 
provision of medicines. The assessment notes that the loss of services derived from 
ecosystems is a significant barrier to the achievement of the Millennium Development 
Goals to reduce poverty, hunger, and disease (MEA 2005b). Among the problems 
identified by the assessment, is the intense vulnerability of the 2 billion people living in dry 

                                                 
4  The concept ecological footprint can be used in different ways. In this report we are applying the concept 

as it is used by the Global Footprint Network (ref Box 2.1).  
5  The Global Footprint Network footprint data is published on their website and every two years in a ‘Living 

Planet Report’, which is published together with Royal Zoological Society of London and WWF. The data 
cited in this report is from the website as well as from the Living Planet Report 2010 (which presents data 
from 2007).  
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regions to the loss of ecosystem services including water supply, and the growing threat to 
ecosystems from climate change and nutrient pollution. The assessment also notes that 
human activities have taken the planet to the edge of a massive wave of species 
extinctions. Finally, the assessment points out that the pressures on ecosystems will 
increase globally in coming decades unless human attitudes and actions change. 

Box 2.1 The ecological footprint concept 

It is very difficult to precisely assess the planets capacity to provide environmental goods 
and services at a given time, as well as the extent to which human beings make use of 
such goods and services. Over the last 20 years the methodology called ecological 
footprint has been developed addressing this need. Given the complexity and scale of the 
issue as well as the continuous need to improve data sets, the ecological footprint 
method and calculations has to be continuously updated and refined. Moreover, the 
ecological footprint concept and methodology can be adapted to different purposes and 
applied on different scales (e.g. business, city, nation, continent, planet).  

In this report we are using data from the Global Footprint Network, which estimates 
footprints at global and national levels. The Global Footprint Network is a nonprofit 
organization established in 2003 with the aim to refine and spread the use of the 
ecological footprint methodology as “a resource accounting tool that measures how much 
nature we have, how much we use, and who uses what.” Mathis Wackernagel, PhD 
developed the ecological footprint concept under professor Rees at the University of 
British Columbia in the early 1990s and is the current president of the Global Footprint 
Network, as well as visiting professor at Cornell University.  

The Global Footprint Network’s research calculates the ecological footprint, the demand 
on nature, and biocapacity of more than 200 countries, territories, and regions. Approxi-
mately 150 are covered consistently by the National Footprint Accounts source data sets, 
which are updated annually and reported. The 2010 National Footprint Accounts use over 
5,000 data points for each country, each year, derived from internationally recognized 
sources (FAO, IEA, UN Statistics Division, IPCC as well as peer-reviewed science 
journals) to determine the area required to produce the biological resources a country 
uses and to absorb its wastes, and to compare this with the area available. This area is 
reported in global hectares, hectares with world-average productivity for the year in 
question. The Ecological Footprint uses yields of primary products (from cropland, forest, 
grazing land and fisheries) to calculate the area necessary to support a given activity. 
Biocapacity is measured by calculating the amount of biologically productive land and 
sea area available to provide the resources a population consumes and to absorb its 
wastes, given current technology and management practices. Countries differ in the 
productivity of their ecosystems, and this is reflected in the accounts. A nation’s 
consumption is furthermore calculated by adding imports to and subtracting exports from 
its national production. 

The Global Footprint Network has two review committees overseeing the work on up-
dating national accounts and the standards applied. The committees include professional 
representatives of supporting partners from universities, consultancies and also the 
Finnish Ministry of Environment. The board of the Global Footprint Network also has an 
Advisory Council, with a range of highly esteemed members such as professor Edward 
O. Wilson of Harvard University, Lester Brown, founder of Worldwatch Institute, professor 
and former politician Ernst Ulrich von Weizsäcker, professor Jørgen Randers, nobel 
laureates Wangari Mathai and former president of Costa Rica Oscar Arias and others. 
Source: Global Footprint Network, www.footprintnetwork.org 
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The latest Global Environment Outlook report from the United Nations Environment 
Programme (UNEP 2007), provides further examples of devastating impacts of 
environmental degradation: Unsustainable land use and climate change are driving land 
degradation, including soil erosion, nutrient depletion, water scarcity, salinity, de-
sertification, and the disruption of biological cycles. Poor people suffer disproportionately 
from the effects of land degradation, especially in the drylands which support 1.8 billion 
people in developing countries. The per capita availability of freshwater is declining 
globally, and contaminated water is the greatest single environmental cause of human 
sickness and death. If present trends continue, 1.8 billion people are estimated to be living 
in countries or regions with absolute water scarcity by 2025, and two-thirds of the people 
in the world could be subject to water stress. Aquatic ecosystems continue to be heavily 
exploited, putting at risk sustainability of food supplies and biodiversity. Global marine and 
freshwater fish catches show large-scale declines, caused mostly by overfishing. The 
great majority of well-studied species are declining in distribution, abundance or both. 
Between 1990 and 2005, deforestation in the tropics reached an annual rate of 130,000 
km2, and more than 16,000 species have been identified as threatened with extinction. 
More than 2 million people globally die prematurely every year due to outdoor and indoor 
air pollution. The world is facing an environmental crisis. 
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3 THE ENVIRONMENTAL IMPACTS OF THE BASIC 
COUNTRIES 

3.1 GLOBAL AND REGIONAL LEADERS IN NEGATIVE 
ENVIRONMENTAL IMPACT  

The BASIC countries have a significant global ecological impact. A recent evaluation of 
the relative environmental impact of countries by scholars from Australia, Singapore and 
the United States (Bradshaw et al. 2010), gave the following top-8 ranking for impact in 
absolute terms: 1) Brazil, 2) USA, 3) China, 4) Indonesia, 5) Japan, 6) Mexico, 7) India, 
and 8) Russia. In the study the world’s countries were scored based on total impact 
related to natural forest loss, habitat conversion, marine captures, fertilizer use, water 
pollution, carbon emissions and species threat. According to the study, Brazil’s is the 
country with the largest negative impact on the global environment. This is often over-
looked, as Brazil’s still abundant stock of natural resources hides the severe and large-
scale impact Brazil’s current development has on nature. China is ranked 3rd and India 8th. 
In spite of a comparatively speaking modest population of close to 50 million, South Africa 
ranks 19th on the global ranking of environmental impact and have the largest environ-
mental impact of the African countries (Bradshaw et al. 2010).  

Table 3.1 The ecological balance of the BASIC countries, Latin America, Africa 
and the world 

2007 China India Brazil Latin 
America* 

South 
Africa Africa World 

Ecological 
footprint 

Total 2,939 
million 

1,048 
million 

551 
million 

1,481 
million 

113  
Million 

1,349 
million 

18,013 
million 

Per 
capita 2.2 0.9 2.9 2.6 2.3 1.4 2.7 

Biocapacity 
Total 1,336 

million 
582 

million 
1,711 
million 

3,132 
million 

54  
Million 

1,446 
million 

12,009 
million 

Per 
capita 1 0.5 9 5.5 1.1 1.5 1.8 

Ecological 
balance 

Per 
capita -1.2 -0.4 +6.1 +2.9 -1.2 +0.1 -0.9 

Unit = average global hectar (gha) 
*Incl. the Carribean 

Source: Global Footprint Network 2010. Adapted by Econ Pöyry. 

When we look at the BASIC countries with the ecological footprint concept, we see that 
they as a group stood for 26 per cent of the total global footprint in 2007.6 China alone 
represents 16 per cent of the world’s total ecological footprint, India 6 per cent, Brazil 3 
per cent (Latin America 8 per cent), and South Africa 0.3 per cent (Africa 8 per cent).  

In 2007, the year of the latest available footprint data, the BASIC countries held 41 per 
cent of the global population. As the BASIC countries and their regions are all 
                                                 
6  If we assume that Brazil and South Africa as regional leaders are main drivers of the footprint in their 

regions (and we include Latin America and Africa in the calculation), the BASIC countries can be said to 
represent 38 per cent of the total global ecological footprint (ref. table 3.1). 
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experiencing rapid economic growth and their proportion of the global footprint is still well 
below their proportion of world population, it is clear that we can expect a huge increase in 
the footprint (and global environmental impact) of these countries over the next decades. 

Box 3.1 The importance of South Africa 

While South Africa is a much smaller country than the other BASIC countries, its 
importance must be seen in a wider context. South Africa is the leader of Sub-Saharan 
Africa, a region with a population of 865 million and with countries with some of the 
highest growth rates in the world. In the news magazine The Economist’s forecasts for 
economic growth in 2011 (The Economist 2010), Sub-Saharan Africa has six of the ten 
most rapidly growing economies. By 2015, The Economist predicts that seven of the ten 
most rapidly growing economies will be in the region. Sub-Saharan Africa can be seen as 
the “new India”: An area with a population of around 1 billion, some of the world’s highest 
growth rates and a fragmented political arena.  

In a time of increasing resource constraints, Africa is gaining strategic importance due to 
its huge water reserves, vast tracts of arable land and largely unexploited mineral and 
natural resources. Africa is also the continent with the most to lose from climate change, 
even though it has contributed the least to the climate change problem. Africa must thus 
play a key role in a global trade-off on climate change.  

South Africa is the most economically and technically advanced nation in Sub-Saharan 
Africa. With a world-class financial sector, deep experience in African markets and an 
extensive corporate footprint on the African continent, South Africa is well placed to take 
a leadership role in the expected quick-paced development of Africa over the next 
decades. From a global development perspective, this position is furthermore important 
due to the high representation of least developed countries in Sub-Saharan Africa. South 
Africa is thus a crucial partner when addressing poverty reduction and sustainable 
development through sound economic development in Sub-Saharan Africa.  

South Africa’s historical environmental record is poor, however. The country is highly 
exposed to climate change, and it has a large negative environmental impact and a 
carbon footprint on a par with OECD countries. Much remains to be addressed if South 
Africa is to be able to play a role as a leader promoting environmentally sustainable 
development in Sub-Saharan Africa.  

 

3.2 BASIC COUNTRIES INCREASINGLY EFFECT THE GLOBAL 
ENVIRONMENT THROUGH TRADE AND INVESTMENTS 

Biocapacity is not evenly distributed across the planet. Some countries have more and 
some have less. A country’s biocapacity is determined by two factors: the area of crop-
land, grazing land, fishing grounds and forest located within its borders and how 
productive this land or water is. Brazil, China and India are all among the world top 5 
nations in terms of biocapacity, with Brazil being the number one nation. But for China and 
India, the large populations have the effect that their national average biocapacity is lower 
than the global average (ref. table 2.1 above). This also goes for South Africa. While Brazil 
is rich in biocapacity and in a position to export surplus in the form of timber and agri-
cultural commodities, China, India and South Africa are all in a demand situation 
compared to an average global standard. Biocapacity is a generic term. There are many 
kinds of renewable resources and even a biocapacity surplus country like Brazil may have 
a lack of certain commodities (or other reasons, such as price) for importing biocapacity 
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products in different forms. A country’s footprint will always to some extent extend outside 
its borders.  

China is clearly in a totally different league than the rest of the BASIC countries when it 
comes to global footprint: China’s ecological footprint is 16 per cent of the world total and 
more than twice its biocapacity. To compensate for a relatively poor national resource 
base compared to the size of the population, China has to import commodities in large 
quantities. This has the effect that China’s ecological footprint ‘spills over’, as China’s use 
of resources has impacts all over the planet. On the positive side, China’s increasing 
imports from a number of developing countries are a large stimulus for economic growth in 
these countries. There are, however, often negative environmental consequences of 
exploitation in biocapacity-related sectors such as agriculture and forestry as well as other 
sectors such as mining (Alden 2007). This is especially the case in developing countries 
with weak environmental standards or enforcement capacity.  

With a population of +1.1 billion, India is also a potential huge consumer of global 
resources. India’s economy is still just about one third of China’s and its less export- and 
more service-oriented economy is also less dependent on imports than China’s. This 
makes India’s global footprint much smaller than China’s – so far. Regional leader South 
Africa is also facing a severe ecological deficit, which generates an increased footprint in 
the region. 

When considering the global footprint of the BASIC countries, one must remember that 
the footprint of developed countries also ‘spill over’. The largest ecological deficits are in 
OECD countries such as Belgium, the Netherlands, Spain, the United Kingdom and the 
United States – which all have ecological deficits of more than 3.5 gha per capita. Western 
consumption has been the major driver of China’s economic growth and increasing 
ecological footprint over the last decade. A large part of the commodities China imports 
from the rest of the world, end up in the West in the form of consumer products. It has 
been estimated that one third of all Chinese carbon emissions between 2002 and 2005 
came from the production of consumer goods for the West (Guan et al. 2009).7 As 
consumption in developing countries is now increasingly becoming the driver for global 
economic growth (ref chapter 5) this pattern will gradually change.  

Leading developing countries are increasingly becoming instigators of global trade 
patterns and resource use on their own terms. This also means that they increasingly will 
set the environmental standards for products. Over the last decades EU’s position as the 
world’s largest market has meant that producers all over the globe have adapted to EU’s 
environmental standards in order to be able to sell their products on the EU market. In the 
future, the large BASIC countries will to a larger extent get such a power to define market 
standards. Increased cooperation and trade between BASIC and other developing 
countries is set to spur further economic growth globally and increasing ecological foot-
prints.8 

                                                 
7  The improved environmental situation and stabilized or reduced GHG emissions in Western countries such 

as Norway over the last ten years, is to a significant extent the result of polluting industry and production of 
consumer goods moving to low cost countries such as China (ref. Reinvang & Peters 2008). 

8  A recent evaluation of the relative environmental impact of countries (Bradshaw et al. 2010), found no 
evidence to support the environmental Kuznets curve hypothesis of a non-linear relationship between 
impact and per-capita wealth, although there was a weak reduction in environmental impact as per capita 
wealth increases. 
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3.3 CRUCIAL FOR PREVENTING LARGE SCALE CLIMATE 
CHANGE  

Table 2.3 BASIC country greenhouse gas emissions profile  

GHG 
emissions 
profiles 

Total CO2 
emissions 

(2007) 

CO2 
emissions 
per capita 

(2007) 

Total 
methane 

emissions in 
CO2e (2005) 

Total nitrous 
oxide 

emissions in 
CO2e (2005) 

CO2 emissions 
from forest 
biomass  

(1990-2005)* 

Carbon 
stocks in 

forest 
biomass 
(2005)** 

China 6,550Mt 5t 1Mt 0.6Mt -335Mt/year 6,096Mt 

India 1,600Mt 1.4t 0.7Mt 0.3Mt -40.8Mt/year 2,343Mt 

Brazil 370Mt 1.9t 0.4Mt 0.3Mt 1,111Mt/year 49,335Mt 

South 
Africa 430Mt 9t 0.06Mt 0,03Mt 0Mt/year 824Mt 

 * Note: This refers to net emissions or sequestration due to changes in carbon stock of forest biomass. A 
positive number suggests carbon emissions while a negative number suggests carbon sequestration. It 
is assumed that all negative carbon stock changes are released as emissions. 

 ** Note: This refers only to living biomass - above and below ground. Carbon in deadwood, soil and litter is 
not included. 

Source: World Bank World Development Indicators and UNDP 2007/08, adapted by Econ Pöyry 

Greenhouse gas pollution is arguably the largest environmental threat in the world today. 
There is a scientific consensus that global warming of more than 2°C degrees above pre-
industrial levels likely will lead to detrimental impacts on humans and biodiversity on a 
massive scale (IPCC 2007, Thomas 2004). As pointed out by the Intergovernmental Panel 
on Climate Change (IPCC 2007), in order to have a fair chance to reduce global warming 
to +2°C by 2050 GHG emissions must by then be reduced by 80 per cent in developed 
countries compared with today while emissions in developing countries stay at present 
levels. 

China is the world’s largest emitter of GHGs, emitting more than 6.5Gt in 2007 (World 
Bank). India emitted 1.6Gt in 2007, making it the world’s fourth largest emitter of CO2 after 
China, the United States and EU27. Brazil’s emissions of CO2 are low, but large-scale 
deforestation catapults Brazil’s total GHG emissions up to well above 1Gt. South Africa is 
a much smaller country than the others, but unusually carbon intensive for a developing 
nation. South Africa’s per capita CO2 emissions are on a par with Western countries and 
the country is among the global top-15 in terms of overall CO2 emissions. The 
development in especially China and India, but also regional leaders such as Brazil and 
South Africa, with regards to GHG emissions will be decisive for the global effort to limit 
global warming.  
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4 THE BASIC COUNTRIES AS DEVELOPMENT 
MODELS 

The BASIC countries have become development models for the rest of the developing 
world. After all, a developing country has a more similar starting point with the leading 
developing countries than with developed countries. Even more importantly: The BASIC 
countries have shown how rapid economic growth and development can be created from 
a developing country starting point. The emulation effect means that the impact of the 
BASIC countries on the world’s environment goes beyond their own direct physical 
impact. There is also a multiplication factor, as other countries copy BASIC approaches 
and priorities in their development. This makes it even more important for the global 
environment that BASIC countries integrate environmental concerns into their 
development models. 

4.1 ECOLOGICAL OVERSHOOT: NOT ONLY A DEVELOPED 
COUNTRY PROBLEM 

The average ecological footprint of middle income countries including Brazil, China and 
South Africa - but not India - already surpasses average available biocapacity. This shows 
that although Brazil, China and South Africa are still developing countries with significant 
portions of their populations living in poverty, they have already passed the threshold of 
what may be considered sustainable development (based on a global average). In China, 
36.3 per cent of the population lived on less than USD2 per day (at purchase power parity) 
in 2007, and in Brazil 18.3 per cent (World Bank 2010a).  
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Figure 4.1 Biocapacity versus ecological footprint in the BASIC countries  
1960-2007 

China

 

India

Brazil South Africa

 

 
Source: Global Footprint Network 2010, adapted by Econ Pöyry. 

Brazil still has an abundance of biological resources domestically, but the trend shows that 
Brazil’s biocapacity surplus is shrinking rapidly (see fig 4.1 above). South Africa’s footprint 
is significantly above its own biocapacity as well as the average African biocapacity (ref. 
table 2.1). That means that South Africa is an unsustainable development model for the 
African continent. India’s footprint per capita does not exceed the global average but it is 
almost twice the available biocapacity in India itself, showing that also India has a 
resource security and sustainable development challenge. The environmental impact of 
development in the BASIC countries is huge and already beyond what can be considered 
sustainable.  
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4.2 CHINA, INDIA, SOUTH AFRICA: VERY CARBON INTENSIVE 
ECONOMIES 

Table 4.1 BASIC: Sources for electricity and heat generation 2008 (in per cent) 

2008 Coal Oil Gas Hydro Nuclear Biomass Wind Solar Other 
South Africa 93 0.1 - 2 5 0.1 0.01 0.01 - 
China 79 0.7 0.9 17 2 0.07 0.38 - - 
India 69 4.1 9.9 14 1.8 0.24 1.66 - - 
Brazil 3 3.8 6.3 80 3 4.28 0.14 - 0.1 
Source:  International Energy Agency 2010, adapted by Econ Pöyry 

One of the most crucial challenges today is to break the link between development and 
increasing greenhouse gas emissions. When we break down the ecological footprint of the 
BASIC countries we see that the main culprit is CO2-pollution in some form. CO2-pollution 
stands for 57 per cent of South Africa’s ecological footprint, 55 per cent of China’s, 36 per 
cent of India’s and 15 per cent of Brazil’s footprint (LPR 2010). The present day reality is 
that the BASIC countries with the exception of Brazil are heavily dependent on fossil fuels 
and particularly coal which is very CO2-intensive. China is the world’s second largest 
energy consumer, after the United States and coal burning was the source of 79 per 
cent of China’s power generation in 2008 (ref. table 4.1). In India, coal burning was behind 
69 per cent of power production and in South Africa 93 per cent the same year.  

South Africa and China also has a very poor record with regards to energy efficiency 
(World Bank 2010a), with only USD 3.4/3.5 in value created per unit of energy use (2007), 
compared with India’s USD 5.1 and Brazil’s USD 7.4 (measured in 2005 PPP $ per kg of 
oil equivalent). In a medium to long-term perspective, coal is likely to remain the dominant 
energy source for China, India and South Africa due to lack of alternatives that can 
provide energy on a large enough scale. As the resulting CO2-pollution will contribute to 
increased warming globally, this is a challenge for the whole international community. 

Brazil, on the other hand, stands out with a remarkably low-carbon economy. Brazil’s per 
capita CO2 emissions in 2007 were merely 1.9t (ref. table 2.3). More than 84 per cent of 
Brazil’s energy generation comes from low carbon sources such as hydropower and 
biomass (ref. table 4.1). In addition, over 9 per cent comes from low-carbon energy forms 
such as gas and nuclear. This is all the more impressive as it is a consequence of a willed 
policy, being a result of an effort since the oil crisis on the early 1970s to make the country 
energy independent. Brazil’s low-carbon model also goes beyond power generation, as 
Brazil for decades have been pioneering the use of bio-fuels and flex-fuels for transport. 
Brazil also has much more energy efficient economy than the other BASIC countries. 
Among the BASIC countries, Brazil is currently the only low-carbon model. But recent 
discoveries of vast petroleum reserves offshore, indicates that Brazil will have less 
incentives to follow-up on low-carbon energy policies in the future.  

4.3 CHINA, INDIA, BRAZIL: LEADERS IN DEVELOPMENT OF 
RENEWABLE ENERGY  

The BASIC countries are not simply crucial for tackling climate change by avoiding 
increased domestic emissions. The BASIC countries will also be crucial for the develop-
ment and commercialization of new clean energy solutions that can reduce GHG 
emissions globally while ensuring energy supply and economic development. In develop-
ing countries new energy infrastructure will be rolled out on a large scale over the next 
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decades, making development country markets the most realistic, possible arenas for 
scaling up (and cutting costs) of new clean energy technology. In this regard, especially 
China is showing great potential to be a provider of renewable energy solutions on a 
massive scale. 

Table 4.2 BASIC clean energy capacity and investment, 2009 

2009 
Per cent of global RE 

capacity (250GW)  
and rank 

Per cent of global 
investment (US$162b) 

and rank 

Venture capital 
investment in RE  
and global rank 

China  21 per cent - 2nd  31.45 per cent - 1st $0.2b – 7th 
India 6.6 per cent - 5th  2.09 per cent - 10th $0.1b – 9th 
Brazil 3.6 per cent - 10th  6.72 per cent - 6th $0.7b – 2nd 
South Africa 0.3 per cent - no rank 0.11 per cent - 17th - 
Note: Renewable Energy (RE) = All biomass, geothermal and wind generation projects of +1MW, all hydro 

projects between 0.5 and 50MW, all solar projects of +0.3MW, all marine energy projects, and all 
biofuel projects with a capacity of +1 million liters/year. 

Source: Pew Charitable Trust: Who’s Winning the Clean Energy Race?, 2010. Adapted by Econ Pöyry 

In 2009, China had the highest share of global investments in clean energy technology 
with more than 30 per cent of the total US$162 billion. China had 21 per cent of the world 
total of installed renewable energy generation capacity, which made it the world 2nd. China 
also has the world’s fastest growing renewable energy markets, especially in wind energy 
generation where China became the world’s largest market in 2010 (GWEC 2011). Finally, 
China may be dependent on coal but China is also leading the installation of new and 
more effective thermal power plants, thereby playing an important role in reducing 
emissions from coal-burning and driving technology upgrades. Given China’s energy 
demands and available options in the short term, China is undoubtedly a global leader in 
the development of renewable and cleaner energy technology. It is also difficult to see 
another single market with a similar capacity and real potential to trigger a large scale 
global change towards renewable energy over the next decades. 

Also India and Brazil are set to play an important role in the development of renewable 
energy globally. In 2009, Brazil was number 6 in total investments with almost 7 per cent, 
and also relatively poor India made the top ten with 2 per cent. Like China, also Brazil and 
India have a clean energy investment rank higher than their total GDP rank, indicating that 
they to a larger extent than developed countries are prioritizing clean energy development. 
In 2009, India had 7 per cent of the world’s total renewable energy generation capacity, 
making it the 5th largest renewable energy nation in the world. Brazil is a long-standing 
global leader in bio-fuels and looking to expand into Africa (see chapter 4.4 below). India 
is now following China in giving political priority to development of renewable energy, 
especially for solar power where it has a world leading goal (20GW) for installed capacity 
by 2022. Also Brazil and India are set to play very important roles in developing clean 
energy solutions over the next decades that may enable provision of clean energy 
services to the estimated 1.6 billion people on the planet still in need of energy services.  

South Africa is so far weak on renewable energy, but there are substantial renewable 
energy resources in South Africa and in the Sub-Saharan region. Being the regional 
leader in finance and technology, South Africa has potential to play a leading role in the 
development of renewable energy in Sub-Saharan Africa. South Africa is also important 
as a bridgehead in the region for international renewable energy companies, including 
Chinese (wind, solar), Indian (wind, solar) and Brazilian (bio-fuels) renewable energy 
companies. 
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4.4 CHINA AND BRAZIL: SUPPORTING CLEAN ENERGY IN 
AFRICA 

Brazil's President Lula, on a tour to several African countries including South Africa, in 
2007 called on Africa to join the "bio-fuel revolution". The concept of bio-fuels is relatively 
new in much of Africa, but with its large tracts of available land and savannah (similar to 
Brazil) Africa has potential to become a major agricultural power. Lula stressed that by 
planting crops in Africa, Latin America and Asia to produce ethanol and biodiesel on a 
large scale, developing countries will be able to democratize access to sustainable 
energy and at the same time fight the impact of global warming. Brazilian companies have 
since then moved to start bio-fuels production in Portuguese-speaking Angola and 
Mozambique, and also showed interest to buy land in South Africa for the same purpose. 
Several ‘South-North-South’ partnerships have been made the last few years, where the 
partner from the North (e.g. France, Italy, UK, US) brings in financial and technical 
resources, the Brazilians contribute scientific, agronomic and technological expertise on 
bio-fuels, and the African partner offers the investment opportunity. The agricultural 
superpower Brazil also has much to offer to the development of African agriculture. Brazil 
is thus “positioning itself to be Africa's prime partner in its vital quest for greater energy 
and food security" (Financial Times 2010). 

China is now Africa’s largest trading partner, largest lender and largest investor in infra-
structure covering more than half of Africa’s total investments (Davies 2011). Sino-African 
cooperation is developed under the framework of the Forum on China–Africa Cooperation 
(FOCAC), which was established at the turn of the millennium. In general, environment 
has not featured on the agenda of the FOCAC meetings but energy and renewable energy 
has. Besides announcing a USD 10 billion low cost loan, Chinese Prime Minister Wen at 
the FOCAC meeting in November 2009 also announced that China will construct 100 new 
clean-energy projects on the African continent, covering solar power, bio-gas and small 
hydro-power. Wen also stated a wide range of other support activities related to agri-
culture, medicine (malaria) and education. Africa has vast resources of renewable energy, 
and China is positioning itself to play a major role in the development of renewable energy 
on the continent. In South Africa, China is already playing a major role in the development 
of the energy sector. China is currently supporting development of thermal power plants in 
China on a large scale, and is in the near future expected to support development of 
nuclear power and renewable energy (Davies 2011). 

According to our knowledge, India is currently not engaged in any bilateral South-South 
cooperation related to environment or renewable energy.  
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5 ENVIRONMENTALLY VULNERABLE NEW LEADERS 
The BASIC countries all face serious environmental challenges. Rapid economic growth is 
leading to increased pressure on the environment, calling for improved environmental 
governance in order not to undermine the environmental sustainability of future develop-
ment. As we shall see in the overview country studies in the appendix, especially China 
and India are facing environmental challenges of a severity, scale and across so many 
dimensions, that it threatens to undermine future development in the near term. The 
failure of BASIC countries to manage continued economic growth in an environmentally 
sustainable manner would have large, negative impacts for the world in a number of ways; 
from reduced growth in the global economy, to less chances of reaching Millennium 
Development Goals and even political instability regionally and globally created by 
detrimental climate change caused by insufficient mitigation and adaptation.  

5.1 UNDERPERFORMING WITH REGARDS TO THE 
ENVIRONMENT  

Table 5.1 BASIC country GDP/cap rank vs. Environmental Performance rank 

 GDP/cap rank 2009 EPI rank 2010 EPI rank 2008 
Brazil 50 60 34 
South Africa 64 115 97 
China 86 120 105 
India 123 123 120 
Source:  The World Bank’s World Development Indicators, the 2010 Environmental Performance Index (EPI 

2010) and the 2008 Environmental Performance Index (EPI 2008), adapted by Econ Pöyry 

All the BASIC countries except India underperform in their environmental performance 
compared with their economic development levels. Brazil has a global GDP per capita 
rank of 50, and is ranked 60 in terms of environmental performance on the 2010 
Environment Performance Index (EPI) produced by a team of environmental experts at 
Yale University and Columbia University (EPI 2010). South Africa and China are seriously 
underperforming compared with their economic development levels; South Africa has a 
GDP per capita rank of 64 but drops dramatically on the environmental performance 
ranking to place 115; China has a GDP per capita rank of 89 but is ranked 120 in terms of 
environmental performance. South Africa and China’s environmental performance rank is 
thus on a par with the much poorer country India. India ranks 123 in terms of GDP per 
capita and 123 in terms of environmental performance. As such, India’s environmental 
performance is consistent with its economic development level – which is very poor. 

Another worrying factor is the indication that the BASIC countries’ underperformance is 
increasing. Comparing with the 2008 EPI ranking (EPI 2008), we see that all the BASIC 
countries have fallen significantly on the ranking between 2008 and 2010; Brazil from rank 
34 to rank 60, South Africa from 97 to 115, and China from 105 to 120. Only India holds a 
relatively consistent spot, but falls from the already poor rank of 120 to rank 123. This 
indicates that there is a significant trade-off between environment and economic growth in 
these countries, where environmental governance is far from being able to keep up with 
the increasing environmental burden of economic growth. 
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The BASIC countries environmental underperformance is underlined by the fact that all 
countries score lower than their income group average on the 2010 Environmental 
Performance Index (ref. table 4.2 below).  

Table 5.2 2010 Environmental Performance Index – Each BASIC country 
compared to its respective income group 

BASIC country environmental performance 
compared with respective income groups Brazil China South 

Africa India Weight 

Environmental 
Health 

(50 per cent) 

Environmental Burden of 
Disease Y G R R 25 per 

cent 

Water (impact on humans) G R G R 12.5 per 
cent 

Air Pollution (impact on 
humans Y Y R R 12.5 per 

cent 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on 
ecosystem) Y R R R 4.167 per 

cent 
Water (impact on 
ecosystem) G G Y G 4.167 per 

cent 

Biodiversity and Habitat G Y G R 4.167 per 
cent 

Forestry R G G G 4.167 per 
cent 

Fisheries G R Y G 4.167 per 
cent 

Agriculture G G Y R 4.167 per 
cent 

Climate Change Y R R G 25 per 
cent 

Total  Y Y R Y  100 per 
cent  

Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below 
income group average, Red = Below 10 points compared to income group average. 
Source: 2010 Environmenal Performance Index. Adaptated by Econ Pöyry.  

One reason for the general underperformance or poor performance is related to lack of 
good governance. The policy conclusions of the EPI 2010 highlight inter alia that: 

 the statistical analysis suggests that in many cases good governance contributes to 
better environmental outcomes, and that. 

 policymakers should move to establish better data collection, methodologically 
consistent reporting, mechanisms for verification, and a commitment to environmental 
data transparency and dialogue with stakeholders on setting and implementing 
environmental goals.  

These points strongly indicate that strengthening environmental governance needs to be 
an integrated part of international efforts to address environmental issues in BASIC 
countries, if such efforts are to have a real and sustainable effect. 
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Box 5.1 The 2010 Environmental Performance Index 

The Environmental Performance Index (EPI) is produced by the Yale Center for Environmental Law & 
Policy, Yale University and the Center for International Earth Science Information Network, Columbia 
University, in cooperation with the World Economic Forum and the Joint Research Centre of the 
European Union. 

The EPI was first produced in 2006 and has been produced biannually since then. The 2010 
Environmental Performance Index (EPI) ranks 163 countries on 25 performance indicators tracked 
across ten policy categories covering both environmental public health and ecosystem vitality. These 
indicators provide a gauge at a national government scale of how close countries are to established 
environmental policy goals. The proximity-to-target methodology facilitates cross-country comparisons 
as well as analysis of how the global community is doing collectively on each particular policy issue. 

Figure 5.1  The 2010 Environmental Performance Index Framework 

Source: 2010 Environmental Performance Index, Yale University & Columbia University 2010 

The Environmental Performance Index builds on the best data available with indicators drawn from 
international organizations, such as the World Bank, the UN Development Programme, the UN Food 
and Agriculture Organization (FAO), and the UN Framework Convention on Climate Change, as well as 
research groups such as the World Resources Institute and the University of British Columbia. Many of 
these data sets are based on reporting by national governments that is not subject to any external 
review or verification. Serious data gaps, moreover, limit the ability to measure performance on a 
number of important issues. Incomplete data resulted in the exclusion of dozens of countries from the 
2010 EPI.  

The EPI makes vivid the need for better data collection, analysis, review, and verification as an essential 
underpinning for the trust required to make future worldwide policy cooperation effective. It also provides 
a model of transparency with all of the underlying data being available online. 

In the 2010 EPI, Iceland leads the world in addressing pollution control and natural resource 
management challenges with a score of 93.5 out of the maximum 100. 

For more information, visit the 2010 EPI website: www.epi.yale.edu/  
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5.2 HIGHLY EXPOSED TO CLIMATE CHANGE 
Climate change is already having a negative impact on especially developing countries 
and has potential to destabilize countries and regions over the next decades (UNDP 
2007/08). It is also clear that global warming will continue for at least several decades, as 
the effect of emissions (or emission reductions) takes decades to kick in. As the global 
economy is increasingly integrated and relying on developing countries as centres of 
growth, any destabilization in major emerging economies will not only have devastating 
impacts on the populations (which can spill over in the form of large migration streams 
etc.) but also have negative effects on the global economy as a whole. It is therefore in the 
interest of all countries to help bolster developing countries to tackle climate change 
through adaptation measures. This is all the more so the case with regards to the BASIC 
countries, which comprise the world’s two most populous countries as well as the regional 
leades of South America and Africa. China, India and South Africa are all highly exposed 
to climate changes. 

Table 5.3 The BASIC countries: Highly exposed to climate change 

BASIC countries – Climate change vulnerability 

India 

Average temperature increases of up to 4 degrees. 
Large part of the population exposed to climate change; high degree of 
poverty, poor general health and directly dependent on agriculture. 
Increasing water crisis; threat to food security. 
Increasing floods and erosion. 
Limited government capacity to tackle climate change induced stress. 
Climate change may destabilize the whole South Asia region. 

Extreme 
risk 

China 

Severe water crisis in the North. 
Reduced freshwater supply will threaten food security (reduction of staple 
crops with up to 37 per cent). 
Increasing frequency of heavy rainfall and floods in the South. 
Increasing desertification. 
Average temperature already increased with +1°C, indicating that China 
also in the future will see above average temperature rise. 

High risk 

South 
Africa 

Current water crisis to increase. 
Threat to food security. 
Increased wildfires and pests. 
Increase in cholera, malaria and other vector borne diseases. 
30 per cent of endemic biodiversity at risk. 
One third of the population very exposed to climate change.  

High risk 

Brazil 

Changing rainfall patterns will negatively affect agriculture. 
Increased desertification in the North East. 
Increasing number of wildfires leading to deforestation. 
Increased erosion and floods. 
35 per cent of biodiversity in the savannas at risk 

Medium/ 
high risk 

Source:  National climate assessments, adapted by Econ Pöyry (Econ Pöyry 2010). 
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A recent global ranking calculating the vulnerability of 170 countries to the impacts of 
climate change over the next 30 years ranked all the BASIC countries in the ‘extreme risk’ 
(India) or ‘high risk’ (South Africa, China, Brazil) categories (Maplecroft 2010).9  

There can be no doubt that climate change poses a very serious challenge for the BASIC 
countries. Climate change is already taking place and presents challenges on a scale that 
has the potential to undermine future development nationally, at least in the case of India, 
China and South Africa. Due to the global importance of these countries, destabilization in 
any of the BASIC countries (and especially China and India) has the potential to impact 
the global community severely and negatively in a multitude of ways, from a global 
economic set-back to collapse of governance structures due to large scale migration or 
even war involving nuclear weapons on a regional scale (ref. Dyer 2008). 

  

                                                 
9  The methodology involves evaluation of 42 social, economic and environmental factors to assess national vulnerabilities 

across three core areas. These include: exposure to climate-related natural disasters and sea-level rise; human 
sensitivity, in terms of population patterns, development, natural resources, agricultural dependency and conflicts; and 
thirdly, future vulnerability by considering the adaptive capacity of a country’s government and infrastructure to combat 
climate change. 
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6 A DECISIVE INFLUENCE ON WORLD POLITICS 
In the 21st century, the emerging economies have gradually gained more economic and 
with that also political clout in the world economy. This reflects a shift of political power 
away from the group of mainly Western countries which after World War II designed the 
rules and institutions (World Trade Organization, International Monetary Fund, World 
Bank) governing the world economy. We are entering a new era in global politics, and a 
broad process of restructuring global institutions and processes to increasingly take into 
account the interests of emerging economies is currently taking place on a multitude of 
arenas (ref Patrick 2010). 

Table 6.1 The BASIC countries: Economic clout and stage of development 

 GDP rank 
2009 

GDP/cap rank 
2009 

Population
2010 

Per cent of 
population  

< $2/day PPP 2007 
HDI 
rank GINI

China 3 86 1,330m 36.3 89 54 
Brazil 8 50 0,190m 18.3 73 10 
India 11 123 1,160m 75.6 119 79 
South Africa 31 64 0.050m - 110 2 
Note:  The GINI rank from the CIA Fact Book (2010) is based on numbers from different years; South Africa 

(2005), Brazil (2005), China (2007), India (2004). 

Source:  The World Bank’s World Development Indicators and CIA Fact Book, adapted by Econ Pöyry 

6.1 INCREASINGLY IMPORTANT IN GLOBAL ECONOMIC POLICY  
The increasing political weight of the emerging economies was first clearly felt in inter-
national politics in the Doha Development Round on world trade. The World Trade 
Organization negotiations began in 2001 and finally broke down in 2008. At the heart of 
the breakdown lay the failure of the United States, China and India to find common 
ground. The current financial crisis began in 2007 and has further increased the power of 
the emerging economies in the global economy. Since the crisis began, the emerging 
economies have stood out as the centres for strong growth in the world economy. An 
increase in domestic demand in emerging economy markets is today seen as key for 
reviving global growth, including an export-driven recovery of industrialized nations 
(Goldman Sachs 2009).  

Conscious of their rising importance and concerned about their interests as the crisis 
spread, Brazil, Russia, India and China (BRIC) held their first summit in 2008 to align 
positions. In 2009, the G7 – the main economic council of wealthy nations – understood 
that they had little choice but to also give emerging economies a say in the high-level 
political discussions. As a consequence the group was expanded to include the main 
emerging economies, thereby becoming the G20. With this, a tectonic shift had taken 
place in power relations between developed nations and emerging economies.  

The emerging economies are increasingly important in global affairs and are all interested 
in change compared with status quo, from reforming the practices of multilateral financial 
institutions to UN reform (and permanent Security Council representation for those who do 
not already have it, e.g. Brazil and India). Emerging economies at the same time have 
different circumstances, which leads to different priorities and interests. A current, 
important and dividing issue between the BASIC countries is related to trade and the 
Chinese currency. China typically imports commodities and exports low cost products. 
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Brazil and South Africa have advanced and differentiated economies with large industries. 
China’s low-priced products, bolstered by the low currency exchange rate of the Chinese 
Yuan, means that Chinese products are beginning to out-compete Brazilian and South 
African products in their own markets (as well as internationally). The trade relationship 
with China thus at the moment seems to push Brazil and South Africa towards an 
increasingly “colonial” trade relationship, with an emphasis on supply of commodities at 
the expense of domestic industry. Brazil and South Africa have mature economies and 
industries with strengths to meet Chinese competition at least in the short-term, but the 
tendency described above is clearly worrying for political leaders in the two countries. 
India still has a lot of trade restrictions for Chinese imports, in order to avoid its domestic 
market being flooded by low-cost Chinese products. In global politics a major current 
political theme, is the demand of the United States that the Chinese government allows its 
currency to gain strength in order to create a more level playing field for international 
trade. This demand is increasingly being supported by Brazil and India, showing how 
fundamental interests may be different within the BASIC (and BRIC) group and disrupt 
having common positions in global politics. 

6.2 DECISIVE IN INTERNATIONAL CLIMATE POLITICS 
The BASIC group was created at the UNFCCC summit COP15 in Copenhagen, in 
December 2009. Ahead of COP15 it was clear that developed countries would not agree 
to GHG reduction commitments without the largest developing countries also taking on 
commitments. 2009 also showed a fragmentation of interests within the G77 group of 
developing countries, threatening to isolate China and India. Facing increased pressure to 
take on reduction commitments, major emerging economies gravitated towards one 
another and created BASIC.  

The BASIC countries together constituted an effective blocking minority. As negotiations 
intensified and threatened to break down, the United States and the BASIC countries met 
and agreed to a draft that was to become the summit agreement (the Copenhagen 
Accord). This agreement had a profound effect on the very substance and nature of the 
international climate policy process, and has established a new platform for the continued 
process: Prior to COP15, a limited number of developed world countries had legally 
binding commitments to absolute emissions reductions by 2012, without a stated long-
term goal. After COP15, almost all nations are committed to different forms of not legally 
binding actions to reduce emissions, with a goal to reduce global warming to +2°C by 
2050. 

The BASIC group has agreed to meet at ministerial level every quarter and to broaden 
BASIC to be a forum not only “for negotiation coordination, but also a forum for 
cooperative actions on mitigation and adaptation including exchange of information and 
collaboration in matters relating to climate science & climate-related technologies” (BASIC 
2010a). They also created an “on-going forum” encouraging collaboration between 
experts from BASIC countries on climate-related issues including scenarios and mitigation 
action plans. The group has repeatedly confirmed its alignment with the G77 and stresses 
that it will advocate the interests of all developed countries. Institutionally, this is reflected 
in the so-called “BASIC plus” structure, with reference to which leading developing 
countries (e.g. the leader of G77) have been invited to consultations as well as 
participation as observers at BASIC meetings. 

The BASIC group stands firmly together in the UNFCCC process in demanding GHG 
emission reduction commitments from developed countries as well as funding for 
mitigation and adaptation activities in developing countries. The group is divided when it 
comes to formulating common positions for a future UNFCCC framework including 
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commitments for both developed and develop nations. South Africa (and the Africa group) 
needs funding for adaptation and are open for a legally binding agreement including 
emission reduction commitments for developing countries. Brazil is also open to this, while 
China and India (which will see huge increases in GHG emissions) does not want it. South 
Africa is strongly entrenched in the African group which does not consider BASIC to 
represent its interest, something which creates tensions. South Africa agrees to the Africa 
group position of limiting global warming to +1.5°C, which none of the other BASIC 
countries do. Equity was in focus in the BASIC discussions throughout 2010, with the 
countries trying to reach a common position on how future GHG allowances (the “carbon 
budget”) should be divided between nations. China frames equity in terms of historical 
emissions, while India focuses on per capita emissions coupled with historical emissions. 
South Africa, which has high per capita GHG emissions, is on the other side less 
interested in a per capita perspective.  

It has also been noted (Olsson 2010) that there is a lack of substance in the BASIC 
declarations. There have been no advanced discussions or workshops within BASIC on a 
range of issues that might have helped unlock individual elements of the current UNFCCC 
negotiations. Relevant issues could have been international monitoring (MVR/ICA), 
technology transfer, intellectual property rights and market mechanisms. The BASIC 
group has not taken any major common initiatives before, at or after COP16 in Cancun in 
December 2010, and after the sixth BASIC meeting in New Delhi in February 2011 it is still 
unclear whether the group will be presenting new common initiatives for COP17 in 
Durban, South Africa, in December 2011. 

6.3 CRUCIAL FOR MAINSTREAMING ENVIRONMENT IN GLOBAL 
POLITICS 

The breakdown of the Doha Development Round in World Trade, the creation of the G20, 
and the emerging of the BASIC group and the recent developments under UNFCCC, all 
testify to the fact that the BASIC countries today have a decisive and increasing influence 
in world politics. With regards to the environment, this means that BASIC countries will 
increasingly influence to what extent environmental concerns are mainstreamed into 
international agreements in general (for instance WTO) and also the level of ambition and 
scope of international environmental agreements. It is difficult to predict how the future 
cooperation between the BASIC countries will unfold. An indication of the range of 
different possible developments can be described in scenarios, which we have attempted 
to do in an overview manner in a previous study: BRIC, BASIC and Climate Politics: 
Status, Dynamics and Scenarios 2025 (Econ Pöyry 2010).  

The BASIC countries will be crucial for maintaining continued economic development and 
global security in the 21st century, which provide the fundamental framework conditions for 
good governance, international cooperation and environmental policy making with a 
poverty alleviation dimension. Any agent with ambitions for the global environment will 
need to understand and interact closely with the BASIC countries in the future, in order to 
achieve its aims.  
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APPENDIX 1: BRAZIL AND THE ENVIRONMENT 
Brazil is the most developed of the BASIC countries. Brazil’s is an upper middle income 
country ranked 50 in terms of global GDP per capita and 73 on the UN Human 
Development Index (ref. table 5). When we consider GINI (a measure of inequality), it 
becomes clear that Brazil is a very unequal society. Brazil ranks as the 10th most unequal 
country in the world. This is based on data from 2005 and the relative situation has 
improved with the ambitious government programs to alleviate poverty over the last five 
years. Still, Brazil is a society marred by unequal distribution of wealth. In 2005, 18.3 per 
cent of the population lived on less than US$2 a day (at PPP) and 7.8 per cent lived at 
less than US$1.25 a day (at PPP).  

Environmental assets, constraints and challenges 
Brazil is the fifth largest country in the world in terms of surface area and is located in the 
Eastern part of South America, bordering to the Atlantic Ocean, Argentina, Bolivia, 
Colombia, French Guiana, Guyana, Paraguay, Peru, Suriname and Venezuela. Brazil has 
193.7 million inhabitants and is the world´s 5th most populated country (World Bank 
2010a). The population density is highest in the coastal areas, while the inland is more 
sparsely populated. 

Brazil has a well-developed and large agricultural sector and is a leading global exporter 
of agricultural products (Econ Pöyry, 2010). Main agricultural products include coffee, 
soybeans, wheat, rice corn, sugarcane, cocoa, citrus and beef. Brazil also has a well-
developed mining sector, which includes extraction of iron and manganese reserves that 
are both used in national industries and exported. Other natural resources include bauxite, 
gold, nickel, hydropower and timber. Recent vast discoveries of offshore oil reserves have 
created expectations of a boom in oil and gas exploitation (Econ Pöyry, 2010).  

Brazil is classified as an upper middle income country and is increasingly becoming a 
global power. It is currently the world’s 8th largest economy and has segmented its position 
as the economic leader of South America with 7 per cent growth in 2010 (IMF). The 
Brazilian economy is now larger than the economy of all the other South American 
countries combined (Rapoza 2010). 

Biodiversity 

Brazil is the most biologically diverse nation in the world with six terrestrial biomes and 
three large marine ecosystems. At least 103,870 animal species and 43,020 plant species 
are currently known in Brazil (MoE Brazil 2010). Brazil has two biodiversity hotspots 
(areas with exceptional biodiversity under threat); the Atlantic Forest and the Cerrado 
(savanna-woodland). Brazil has the world´s highest number of terrestrial vertebrates and 
invertebrates, the highest primate diversity, the highest number of mammals, the second 
highest number of amphibians and butterflies, the third highest number of birds and the 
fifth highest number of reptiles (CBD 2010). It is estimated that Brazil is home to 70 per 
cent of the world´s catalogued plant species and animals, incorporates 15-20 per cent of 
the biological diversity of the planet and has the largest number of endemic species in the 
world (CBD 2010).  

More than 55 per cent of Brazil is covered by forest (World Bank), with the Amazon 
rainforest covering about 47 per cent. The Amazon rainforest is estimated to constitute 
more than half of the remaining rainforests in the world. Besides the rainforest, there are a 
wide range of other ecosystems and local environments that are important to account for, 
including the Tocantins rivers system, the Pantanal Biome and the Cerrado biome. The 
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Cerrado biome is a tropical grassland/woodland (great savanna) that covers approxi-
mately 22 per cent of the country and is a favoured agricultural and livestock area.  

About 7 per cent of the Brazilian territory (excluding Private Reserves) is currently 
protected under conservation units. Of this area 52 per cent is destined for sustainable 
use, while 43 per cent is under integral protection (CBD 2010). The main threats to 
biodiversity in Brazil are fragmentation and lose of habitats, introduction of alien species 
and exotic illnesses, overexploitation of plants and animals, use of hybrids and mono-
culture in agro-industry and reforestation programs, pollution and climate change (CBD 
2010). 

Pollution 

In Brazil some 85 million people live in areas with some degree of noticeable air pollution 
(Terra 2005). In 2002 a survey investigated pollution in 5,560 municipalities (IBGE 2005). 
The survey still provides a good picture of the scale and nature of air and toxic pollution in 
Brazil. The study showed that that 22 per cent of the municipalities were affected 
frequently by problematic air pollution and that 30 percent produced toxic waste without 
having proper deposits. The pollution was not restricted to the large urban centres. The 
causes of the air pollution in the affected regions were identified as: fires (64 per cent), 
unpaved roads (41 per cent), industrial activity (38 per cent) agricultural activity (i.e. dust 
and spraying of pesticides) (31 per cent) and vehicles (26 per cent). The average was to 
cite 2.5 of the above mentioned reasons causing air pollution. The more developed 
southeast region differed from the rest of Brazil, as agricultural and industrial activities 
were here the most cited reasons for pollution.  

The main reasons for the deterioration of water conditions in Brazil are agricultural and 
industrial activity, as well as poor sewage treatment (Ambiente 2011). Only about 54 per 
cent of the sewage is collected in urban areas, with the effect that a substantial part of the 
waste generated remains untreated and is discharged directly into rivers or the ocean. 
Moreover, only 35 per cent of the sewage which is collected is treated before discharge 
and only 3 per cent of the waste is collected in controlled landfills. River pollution has been 
registered in 38 per cent of Brazil’s municipalities. In Rio de Janeiro, the most affected 
state, 77 per cent of the rivers are contaminated. Industrial activity with discharge of oil 
and grease is the most frequent cause of this pollution. There is a general lack of control 
and supervision of the discharge and treatment of contaminants. Mining, orange juice and 
sugar cane production are among the worst contaminating activities. In 1985 Brazil 
approved regulations prohibiting detergents that are not bio-degradable, but detergents 
and soap still contain phosphates that increase the growth of algae in rivers, dams and the 
ocean. According to NGOs, 5 million people are directly affected by water contamination 
and an additional 15 million are indirectly affected.  

Greenhouse gas emissions 

According to the World Bank, Brazil’s CO2-emissions amounted to 368Mt in 2007, which 
equals 1.9 tons per capita. Brazil’s CO2-emissions are mainly related to industry and 
transport. But the largest source of GHG emissions in Brazil is from deforestation in the 
Amazon and the Cerrado. When we include such emissions, Brazil is among the largest 
GHG emitters in the world with total GHG emissions in 2009 of about 1.8 billion tons (Viola 
2010). Brazil’s GHG emissions equal 9 tons per capita. The last year with sector data 
(2005) showed total emissions of 2,020MT CO2e, of which 54.5 per cent was caused by 
deforestation and land use change, 23 per cent from agriculture/livestock, 17.5 per cent 
from energy consumption and 2 per cent from industry (Cerri 2009). In 2005, Brazil’s 
forests constitute a carbon stock of more than 49,335Mt (UNDP 2007/08). 
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Vulnerability 

Brazil is one of the most developed countries in Latin America, but wealth is unevenly 
distributed and a large portion of the population is poor. Poverty increases the 
dependence on natural goods and services and increases vulnerability to supply 
fluctuations. Floods, landslides, erosion, droughts (in the north east) and occasionally frost 
(in the south) all hit especially the poor segment of the population hard. When the Amazon 
region experienced a severe drought in 2005, it led to food shortages and economic 
problems for a large amount of people (Nielson, 2009).  

Brazil has more than 200 indigenous tribes and more than 170 languages (CBD 2010). 
The majority of the indigenous people resides in local communities and villages in the 
countryside and relies on traditional management systems of local natural resources. 
Economic development especially in areas such as the Amazon, often has negative spill-
over effects such as deforestation and environmental degradation which severely 
threatens the livelihoods and traditional cultures of such groups. Economic development is 
causing increased stress on Brazil’s ecosystems which will be compounded by climate 
change. 

The Brazilian government has not conducted a comprehensive study on how climate 
change will affect the country. In fact, one of the few Brazilian studies focuses rather on 
the opportunities of climate change, in this case the possibility to begin planting coffee in 
the very south (Assad and Pinto 2009). As a country that to a large extent relies on 
agriculture, which is rich in biodiversity and with vast tropical forests, Brazil clearly faces a 
number of serious challenges related to climate change. Agricultural crops such as corn, 
soybean, wheat, coffee and oranges will likely be negatively affected by climate change, 
but there is limited knowledge about to what extent. Studies indicate that temperature 
increases would lead to the Amazon rainforest becoming dryer, which would make 
spontaneous fires more frequent. Changing rainfall patterns will mean poorer water 
resources and reduced water supply, especially in the drought-affected north-eastern 
region of the country where there is a real risk of desertification. The fourth IPCC report 
(2007) notes that a 1.7°C increase in temperature could result in up to 45 per cent of the 
plants in Brazil’s central savannas (cerrado) becoming extinct by 2050. 

Flooding is already a serious problem in several regions and will likely increase, as will 
landslides and coastal erosion. Changing rainfall patterns will also affect water flows for 
hydropower generation in ways that are still unclear. Hydropower is the main source of 
electricity generation in Brazil and a power source the Brazilian government is planning to 
develop further. Droughts have already been known to cause electricity shortages due to 
reduced hydropower production.  

Environmental policy 
Brazil has had relatively high focus on environmental policy the past decade, actively 
fronted by former president Lula da Silva (2003-2010) and the current minister of the 
environment Izabella Teixeira. The environmental policy is handled by the ministry of the 
environment Ministério do Meio Ambiente (MMA), which was established in 1992. In her 
inaugural speech President Rouseff stated that: “I consider that Brazil has a sacred 
mission to show the world that it is possible for a country to grow rapidly without 
destroying the environment. We are and will continue to be the world champions in clean 
energy, a country that will always know how to grow in a healthy and balanced fashion.” 

The gap between legislation and implementation is a serious problem (Robinson 2010). 
The British newspaper the Guardian (Carrington 2010) last year quoted an officer of the 
Brazilian Ministry of Environment’s enforcement agency (Ibama) stating that merely 0.3 
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per cent of the 250,000 fines imposed by the agency have been paid, and that the 
masterminds behind major deforestation often are local politicians. In fact, only 6 per cent 
of Brazilian cities have an official body responsible for protecting the environment (IBGE 
2005).  

Law enforcement is a big challenge in Brazil, highlighting the fact that ensuring good 
governance still is a requisite for reaching environmental targets through policy making. In 
addition, there are related issues such as poverty, wide-spread local insecurity and the 
difficulty allocating financial resources to environmental measures. 

Biodiversity 

Brazil is a signatory to the Convention on Biological Diversity, and played an active role in 
the last meeting of the parties in Nagoya, Japan, in the fall of 2010. Brazil took a leading 
role in the process which led to the adaptation of the new goals to ensure protection of 17 
per cent of terrestrial areas (up from less than 10 per cent today) and 10 per cent of 
marine areas (up from less than 1 per cent today) globally by 2020. The parties also 
agreed to a new Protocol on Access and Benefit-sharing of genetic resources (ABS), a 
subject which had been under discussion for 18 years. It was one of the first times Brazil 
took one of the leading roles in the negotiations and according to the Ministry, the 
adaptation of the protocol represents a successful conclusion of their four-year stint as 
negotiator leading up to the agreement. 

Brazil’s national goals for biodiversity conservation are to ensure protection of at least 30 
per cent of the Amazon biome and protection of 10 percent of other biomes as well as the 
Coastal and Marine areas under the National System of Conservation Units. In addition, 
the Brazilian government aims to have Action Plans and Advisory Groups addressing the 
welfare of all the species officially recognized as endangered in the country, and stresses 
that all relevant public policies for traditional knowledge shall be implemented in 
compliance with the provisions of Article 8 of the CBD. 

Pollution 

Brazil has ratified the Stockholm Convention on Persistent Organic Pollutants (POPs) in 
2002, and become a Party to the Convention in 2004. The convention requires Parties to 
take measures to eliminate or reduce the release of POPs into the environment. In 2006, 
the Ministry of Environment developed a national implementation plan as a first step for 
the implementation of the convention in Brazil (MMA 2006). In 2009, the Stockholm 
convention included nine new pollutants on the list of substances that shall be either 
strictly controlled or the use of which should be phased-out. The industrial region in the 
South-East (Sao Paolo) is the one that historically has been most exposed to the use of 
chemicals including POPs. POPs are not high on the agenda in Brazilian politics. 

Climate change 

Brazil’s National Climate Policy (NPC) of December 2009 stresses that GHG emission 
reduction are voluntary. It also argues that 1990 is not a relevant base year to calculate 
emissions’ cuts, but that emission reduction should be measured versus a business-as-
usual development scenario. In the NPC business-as-usual scenario, Brazil’s GHG 
emissions will increase by 50 per cent and reach 2.7 billion tons in 2020. The NPC sets 
the goal to cut emissions with 36-39 per cent by 2020 relative to this business-as-usual 
scenario. This implies that GHG emissions shall decrease from current levels to 1.6-1.7 
billion tons per year by 2020. This translates into a 20 per cent reduction compared with 
GHG emissions in 2005 and a 10 per cent reduction compared to 2008. Taking into 
account that deforestation (the main source of emissions) has been falling significantly 
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since 2005 and keeps falling, Brazil is on track to reach the target (which was clear when 
the NPC was launched).  

The Brazilian government has pledged to cut Amazon deforestation by 80 per cent over 
the next decade, with a target to reduce Amazon deforestation to 5,000 km2 per year. The 
main bulk of expected cuts of GHG emissions in Brazil in the future are expected to come 
from reduced deforestation, restoration of grazing land, improving energy efficiency and 
more use of bio-fuels and ethanol. The state of São Paulo, the most populous in Brazil, 
announced a state level climate policy in November 2009, where the state aims to reduce 
GHG emissions by 20 per cent by 2020 with 2005 as the base year. Importantly, the state 
of São Paulo has little forest and thus will not achieve the targets by decreasing 
deforestation. São Paulo’s goal therefore has a strong potential to be transformative for 
Brazilian industry emissions.  

Renewable energy 

Brazil has since the oil-crisis in the 1970s undertaken an ambitious program to reduce 
Brazil’s dependence on imported oil which previously accounted for more than 70 per cent 
of the country’s oil needs. In 2006 Brazil became energy independent, relying mainly on 
hydropower for its electricity generation and having made the use of sugarcane ethanol in 
the fuel mix of the automobile fleet mandatory. The Brazilian government has ambitions to 
diversify its energy production away from hydropower, to reduce dependency on water 
flows and exposure to droughts. Biomass and wind are the main renewable energy 
options. Brazil has an on-shore technical wind energy potential of 350GW, mostly along 
the coast, and has great potential for development of wind energy generation (GWEC 
2011). 

Brazil has for a number of years pushed for ethanol to become a global commodity in 
order to enable more countries to become markets where ethanol is used as fuel. Brazil 
has been looking abroad to find new areas where ethanol can be produced in Africa and 
other countries in South America. Since 2007, when President Lula on an African tour 
called for Africa to join “the bio-fuels revolution”, Brazil has invested in bio-fuels production 
in Angola and Mozambique (which both are Portuguese speaking countries). Promotion of 
bio-fuels was a top priority for Brazilian energy policies and foreign policy until huge 
offshore deposits of oil and gas were discovered in 2008. Since 2008, international 
expansion of bio-fuels has fallen on the political agenda in Brazil but nevertheless remains 
an important topic for Brazilian cooperation along the south-south axis.  
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Environmental performance assessment 

Table A1.1 2010 Environmental Performance Index – Brazil vs. its income group 

B 
R 
A 
Z 
I 
L 

Objective Policy category Performance Weight

Environmental
Health 

(50 per cent) 

Environmental Burden of Disease Y 25% 
Water (effects on humans) G 12.5% 
Air Pollution (effects on humans) Y 12.5% 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on ecosystem) Y 4.167%
Water (impact on ecosystem) G 4.167%
Biodiversity and Habitat G 4.167%
Forestry R 4.167%
Fisheries G 4.167%
Agriculture G 4.167%

Climate Change Y 25% 

Total Y 100% 

Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below income 
group average, Red = Below 10 points compared to income group average. 

Source: 2010 Environmental Performance Index. Adapted by Econ Pöyry.  

In the 2010 Environmental Performance Index (EPI) produced by Yale University, Brazil is 
in the bottom part of the top 40 per cent, being ranked number 62 of 163 countries 
assessed with a score of 63.4 of the maximum 100 (EPI 2010). Compared with its global 
GDP/capita rank of being number 50, Brazil is underperforming in terms of environmental 
performance. Brazil is behind the income group and the Latin American average, where 
Chile ranks highest at 16th place and Peru is ranked 31st. In the index, environmental 
objectives are divided into the categories Environmental Health and Ecosystem Vitality. It 
is mainly Brazil’s mediocre score on Ecosystem Vitality (55 out of 100) that denies a 
higher overall rank for Brazil.  

Ecosystem vitality 

The Ecosystem Vitality category includes a number of indicators related to ecosystem 
impact of air and water pollution, biodiversity, forestry, fisheries, agriculture and climate 
change. In terms of fisheries, agriculture and ecosystem impact of water pollution, Brazil is 
performing very well with scores above 85 of 100 and higher scores than the average of 
the income group as well as in the region.  

In terms of biodiversity protection Brazil is scoring a modest 61 of 100, but this is relatively 
speaking not bad since the average of the income group is 51 and the regional average is 
55. Given the global importance of the biodiversity resources in Brazil, it must still be 
considered crucial to improve Brazil’s environmental performance related to biodiversity. 
Brazil’s system of protected areas for terrestrial biodiversity amounts to 7 per cent of the 
land area (of which 53 per cent are areas opened for sustainable use), which is 
significantly below the global average of 12.9 per cent (CBD 2010) and the goal to reach 
17 per cent by 2020.  

Brazil is underperforming compared with peers with regards to climate change, forestry 
and ecosystem impact of air pollution. The relatively low climate change (46 of 100) and 
forestry (82 of 100) score is mainly related to deforestation. Deforestation (the main 
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source of Brazilian GHG emissions) has been falling significantly in the period 2005-2009 
compared to the period 2001-2004, due to drastic decrease in deforestation in the 
Amazon region. Annual deforestation in the Amazon decreased from 20,000 km2 to 
12,000 km2, even dropping to 7,000 km2 in 2009. This led to a drop in total emissions in 
Brazil of 25 per cent between 2004 and 2009 (Moutinho 2009), a period in which the 
average growth rate of the Brazilian economy was 3.5 per cent. The latest numbers from 
the Brazilian government shows that deforestation in the Amazon amounted to 6,450 
square kilometers/year (August 2009-July 2010). The trend is still positive, but the 
reduction rate is slowing down and there is still some way to the short-term target of 
reducing deforestation in the Amazon to 5,000 km2 per year. There are also concerns that 
the deforestation reduction in the Amazon is traded-off with less reduction in deforestation 
in the Cerrado area. Forest clearing in the Cerrado savanna-woodland is calculated at 
14,000 km2 per year and there are no signs of reduction (Sawyer 2011). This makes it 
important for the Brazilian government to also set deforestation reduction goals for the 
Cerrado. 

In terms of ecosystem impact of air pollution, Brazil is struggling with regards to SO2 
(sulphur dioxide), NOX (nitrogen oxide) and ecosystem impact of ozone. In terms of SO2, 
Brazil is performing just below the income group and regional average with a score of 53 
of 100. In terms of NOX, Brazil is actually above the income group and regional average 
but the score is a mere 43 of 100. At ground level, ozone is dangerous to living organisms. 
Ozone therefore has the potential to degrade overall ecosystem health and productivity. 
With regards to ecosystem impacts of ozone, Brazil is far behind the average of the 
income group (>60) and the regional average (<60) with a score below 40 out of 100. 

Environmental health 

The Environmental Health category includes indicators related to the environmental 
burden of disease, access to clean water and sanitation as well as urban particulates and 
indoor air pollution. The assessment shows that Brazil is successful in tackling the effect 
of air pollution on humans, with a high score (90.2 of 100) and a significantly higher score 
than the average of the income group (80.8) as well as the regional average (70.2). Still, 
Brazil suffers from severe problems with air pollution in major cities such as Rio de 
Janeiro and São Paolo. In terms of access to clean water and sanitation, Brazil conforms 
to the regional average (78/79) but scores lower than the average of the income group 
(85.5). Especially the slums (favelas) encircling major cities are sources of unregulated 
discharge of untreated urban wastewater and groundwater pollution. Regarding 
environment-related diseases Brazil’s score is 58.5, which is lower than the average of the 
income group (63.7) as well as of that of the region (62.6). Again, the low score is related 
to the environmental situation in the slums where a majority of Brazil’s poor population 
lives.  

Brazil also has success stories regarding urban environments. Curitiba, the capital of the 
state of Paraná, grew from 361.000 inhabitants in 1969 to 1.8 million in 2008 without 
normal consequences like congestion, pollution and reduction of public space (UNEP 
2010). As a result of successful urban planning and adequate prioritization, Curitiba has 
the highest rate of public transport use in Brazil with public transport accounting for 45 per 
cent of all journeys. 

Renewable energy 

Brazil has since the 1970s narrowly tailored clean-energy innovation to bio-fuels, focusing 
on sugarcane ethanol. In this field Brazil is a world leader, with most of the country’s 
automobile fleet running on gasoline blends with up to 25 per cent ethanol. There are 
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indications, however, that Brazil may be losing momentum with regards to further 
development of bio-fuels technology (Levi et al 2010). This is possibly due to an 
increasing focus on the development of vast petroleum reserves discovered offshore.  

In terms of further diversification of the energy mix, Brazil is in a starting phase with 
regards to wind energy development. Although Brazil so far (2009) merely has wind 
energy capacity of 0.6GW (GWEC 2010a), the on-shore technical potential is substantial 
(350GW). The emerging Brazilian wind market is attracting a lot of attention from the 
global wind energy industry and will likely develop to be the leading wind energy market in 
South America.  

Final comments 
In an overall perspective, Brazil is in a fairly good position to tackle its environmental 
challenges and contribute to a global solution to reduce climate gas emissions. Brazil has 
a sound economy, functioning institutions and an adequate legal framework. The NPC has 
elevated environmental concerns to a higher place on the agenda than ever before in 
Brazilian politics (Econ Pöyry 2010). According to the foreword in the NPC, written by 
former president Lula, the plan is a “milestone for the integration and harmonization of 
public policies”. The plan also states that “Brazil´s efforts are based on the commitment to 
reduce social inequality and to increase income by seeking an economic dynamic with a 
low emissions trajectory, not repeating the pattern and the standards of the countries that 
have already industrialized”. There is thus recognition that a different and more environ-
mental friendly development model is necessary for Brazil. This is a marked change in 
Brazilian politics, but it is unclear how deep the commitment really is to follow-up on such 
an agenda. 

Climate change and environmentally sustainable development generally receives little 
attention among Brazilian politicians today. When climate change is on the agenda in 
media, the focus is typically on melting icecaps, polar bears and whales rather than the 
drastic consequences Brazil may experience (Sawyer 2011). The new president Ms. 
Roussef is also considered to be far less committed than Lula to the idea of Brazil taking 
responsibility for environmental and mitigation efforts (Abranches 2010b). There is a risk 
of a political backlash for the environment agenda which gained ground in Brazilian 
politics in 2009 and 2010. Politically, millions of people support the view that economic 
development and social welfare should trump environmental concerns at least until Brazil 
has solved its poverty problem. Finally, Brazil’s focus on scaling up a domestic offshore 
petroleum industry and exploiting the newly discovered offshore petroleum resources will 
also likely move Brazil away from the focused low-carbon energy technology pathway the 
country so successfully traversed over the last thirty years.  

Deforestation is no doubt the most crucial environmental problem in Brazil, due to its large 
scale climate change effects and negative impact on Brazil’s exceptional biodiversity. The 
Amazon represents about 40 per cent of Brazil’s GHG emissions with only 12 per cent of 
the population and 7 per cent of GDP (Viola 2010). Reducing emissions from deforesta-
tion in the Amazon therefore has a limited negative impact on Brazil’s overall GDP, some-
thing which supports increasing efforts in this area. Halting the high rates of deforestation 
in the Cerrado, however, will be more difficult to reconcile with development. The task of 
switching the development dynamics in the Brazilian Amazon and the Cerrado in the short 
term is complex and challenging.  

In general, continued growth will lead to further environmental degradation in Brazil, at 
least in the short to medium term. Besides continued deforestation, Brazil’s environmental 
challenges include rising energy demand due to improved standards of living, urban 
pollution, fragmentation and loss of habitats, introduction of alien species and exotic 
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illnesses, use of hybrids and monoculture in agro-industry and reforestation programs, 
and lastly, climate change.  

Brazil is hosting the Rio+20 conference on sustainable development in 2012, twenty years 
after the summit in Rio de Janeiro where the UNFCCC and the Convention on Biological 
Diversity was born. It will be important for Brazil that the meeting is a success. This 
meeting could provide an incentive for Brazil to keep up focus and progress on 
environmental policy issues as well as implementation, although issues of global 
governance and poverty reduction are also on the agenda. It will also provide Brazil with a 
platform for forging North-South compromises related to climate change and global 
sustainable development. 
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APPENDIX 2: SOUTH AFRICA AND THE ENVIRONMENT 
South Africa has the second highest rank of the BASIC countries in terms of GDP per 
capita after Brazil, with a rank of 64. South Africa is a middle income country, but on the 
Human Development Index (HDI) and GINI (a measure of inequality), the country 
plummets in the rankings. In terms of HDI South Africa ranks 110, this is far below China 
(89) and close to India (119). This is largely because low life expectancy offsets higher 
average income compared to countries with a similar level of development. The South 
African population has the fourth highest incidence of HIV/AIDS in the world, with 18 per 
cent of the adult population living with the virus (2007 est., CIA 2010). In terms of income 
inequality, South Africa is ranked second in the world and the highest of the BASIC 
countries. Wealth is extremely unequally distributed in South Africa. The World Bank’s 
World Development Indicators dataset contains no data on the percentage of the 
population living on less than US$2 day (at PPP).  

Environmental assets, constraints and challenges 
The Republic of South Africa covers 1,219,090 km2 in the mid-latitudes of the 
southernmost part of the African continent. South Africa shares its international borders 
with 4 countries and 2 kingdoms. Both of these kingdoms (Lesotho and Swaziland) and 
Mozambique are classified as Least Developed Countries. South Africa’s West Coast is 
on the Atlantic Ocean, while the south and east coasts are on the Indian Ocean.  

South Africa’s climate is generally sub-tropical, with warm temperate conditions. On 
average, 65 per cent of the country has an annual rainfall of less than 500mm. South 
Africa has high variability in rainfall and is relatively dry. Coupled with unevenly distributed 
water resources this leads to significant levels of water stress, which are addressed with 
large water management and transfer systems. The total forest area (2000) is 8,917,000 
ha, with 7,363,000 ha for natural forest area and 1,554,000 ha for plantations (DEA 
2010b).  

South Africa is a middle-income country whose economy has been built upon mineral 
resources. South Africa holds the largest worldwide share of reserves of ores of a large 
number of minerals and metals, such as manganese (80 per cent), chromium (68 per 
cent), platinum group metals (56 per cent), gold (39 per cent) and phosphate rock (RSA 
2003). Compared to the rest of southern Africa, South Africa is relatively well-resourced in 
terms of its overall energy and transport infrastructure, as well as its financial services, 
telecommunications and legal services, food production and waste management.  

Biodiversity 

South Africa is one of the world’s most biologically diverse countries, with a rich and 
spectacular array of terrestrial, aquatic, and marine ecosystems. South Africa’s State of 
Environment Report (DEA 2010c) points out that, with less than 1 per cent of the world’s 
land surface, South Africa has a disproportionately large share of global biodiversity. The 
country is home to nearly 10 per cent of the planet’s plant species and 7 per cent of the 
reptile, bird, and mammal species. According to South Africa’s Fourth Report to the 
Convention on Biodiversity secretariat (SANBI 2009), South Africa also has 6 per cent of 
the world’s known insect species. In terms of the number of endemic species of mammals, 
birds, reptiles and amphibians, South Africa ranks as the 5th richest country in Africa and 
the 24th richest in the world. Marine biological diversity is also high. There are over 11,000 
species found in South African waters, which is about 15 per cent of global species, with 
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more than a quarter of these marine species (or 3,496 species) being endemic to South 
Africa.  

Three internationally recognized biodiversity hotspots are found in South Africa: the Cape 
Floristic Region (covered with fynbos vegetation) in the South West, the Succulent Karoo 
(shared with Namibia) in the southern interior and along the dry west coast (which is one 
of only two arid biodiversity hotspots in the world), and the Maputaland-Pondoland-Albany 
(shared with Mozambique and Swaziland) along the eastern seabord (Cadman et al. 
2010). A high proportion of species in South Africa are threatened, especially in river 
ecosystems (82 per cent) and estuaries (77 per cent) (DEA 2010c). Recent South African 
assessments of the status of birds, mammals, and frogs have demonstrated that almost 
10 per cent of South Africa’s birds and frogs are threatened, and 20 per cent of its 
mammals are threatened. Preview studies of the country’s plants showed that over 10 per 
cent of plant species were threatened with extinction (SANBI 2009). In terms of threats to 
biodiversity on an ecosystem scale, thirty-four per cent of terrestrial ecosystems are 
threatened. This includes 21 terrestrial ecosystems (5 per cent) that are critically 
endangered, 58 terrestrial ecosystems (13 per cent) that are endangered, and 70 
terrestrial ecosystems (16 per cent) that are vulnerable (Driver et al. 2005). 

South Africa has 528 Protected areas, of which 20 are marine, totalling 7.5 million ha or 
6.2 per cent of the land area (SANBI 2009). Studies have shown that the Forest, Fynbos 
and Grassland biomes are the biomes that are currently under the greatest threat. More 
than 58 per cent of the small Forest biome is protected, while protection status of the 
Fynbos and Grassland biomes is 18 per cent and 8 per cent, respectively. Biomes such as 
grasslands and fynbos/succulent karoo are under-conserved, as are inshore waterways, 
which are heavily degraded. South Africa is struggling with rural soil degradation, 
overgrazing, as well as poor quality and limited availability of water. There is an urgent 
need to protect offshore habitats, especially in the light of the impacts of offshore fishing 
and mining activities on the marine environment. 

Pollution 

South Africa has historically had “an exceptionally poor environmental record” (Butler 
2009). South Durban, the Vaal Triangle, and Northern Cape Town face severe problems 
with airborne organic compounds, sulphur dioxide, and particulate pollution.10 Urban 
communities in South Africa generally suffer from urban environmental problems 
characteristic of an emerging economy, such as vehicle and groundwater pollution, 
hazardous industrial and medical wastes, as well as illegal landfills and noise pollution. 
South Africa’s main sources of pollution are the entrenched primary extractive industries 
as well as the mineral processing and associated heavy industries. Dumping of solid 
waste from gold ore separation, liquid waste pits, radon gas and silicon dust releases, as 
well as acid and chemical disposals, are examples of environmental problems arising from 
the activities of these industries. In addition, such energy intensive activities are supported 
by an energy sector relying predominantly on coal and that does not remove sulphur 
emissions.  

High ambient sulphur dioxide and fine particulate concentrations are experienced in many 
urban settings, due primarily to fuel burning within homes, industrial facilities and power 
stations (Scorgie 2010). This becomes a greater concern close to industrial and mining 
activities and busy traffic routes. Increasing atmospheric pollutant concentrations currently 
exceed recommended health limits across the country. Because most poor households 
use fuels such as wood, paraffin or coal for heating or cooking, indoor air pollutant 
                                                 
10  Ref. Norman, Barnes et al. 2007; Norman, Cairncross et al. 2007; Blignaut and Zunckel 2004; Spalding-Fecher, 

Williams, and Van Horen 2000. 
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concentrations are of special concern, particularly in poorly ventilated dwellings where 
people are exposed to very high pollutant concentrations (Spalding-Fecher 2005). 

Persistent Organic Pollutant emissions have not yet been quantified in South Arica. 
Ambient measurements of POPs are currently experimental, so data is not readily 
available. Key POPs that are likely to be important in South Africa include: 

 Insecticides, such as DDT and chlordane, because these were once commonly used 
to control pests in agriculture and in building materials, as well as to protect public 
health 

 Polychlorinated biphenyls (PCBs), mixtures of chemicals that have been used in 
hundreds of commercial applications (for example, in electrical, heat transfer, and 
hydraulic equipment) and as plasticizers in paints, plastics, and rubber products 

 Chemical by-products, such as dioxins and furans, which are produced unintentionally 
from most forms of combustion, including municipal and medical waste incinerators, 
the open burning of trash, and industrial processes.  

Greenhouse gas emissions 

South Africa is a major greenhouse gas emitter, with total CO2 emissions of 430 Million 
tons in 2007 (World Bank 2010a). This ranked South Africa 13th globally in terms of CO2 
emissions that year. South Africa’s per capita emissions of 9 tons CO2, exceeded by far 
that of the other BASIC countries and even developing countries like France, Italy and 
Sweden (5.7t).  

The most recent South African GHG inventory was completed in 2009, for the year 2000 
(DEAT 2009). Total GHG emissions in South Africa in 2000, according to this official 
inventory, were 461Mt CO2e, which was a 33 per cent increase from 1990 (DEA 2010b). 
83 per cent of emissions were from energy supply and consumption, followed by 
agriculture (8 per cent), industrial processes (7 per cent) and waste (2 per cent). Land 
use, land use change and forestry were a net sink of 18.7Mt CO2e.  

A multi-stakeholder, multi-disciplinary research and planning project has made projections 
for South African GHG emissions under various scenarios (Winkler 2007). The business-
as-usual scenario (called “Growth Without Constraints”) projected emissions increase 
from 430 MtCO2e in 2000 to 780 MtCO2e in 2020, 1000 MtCO2e in 2030, and 1620 
MtCO2e in 2050 (Winkler 2007; Letete, Guma, and Marquard 2010).  

The main source of CO2 emissions in South Africa is the burning of fossil fuels. South 
Africa’s economy is heavily dependent on fossil fuels and especially coal. Coal provides 
70 per cent of primary energy in South Africa, following by petroleum products with 22 per 
cent (DME 2006). Energy sector emissions are mainly from fossil fuel combustion (81 per 
cent), because of South Africa’s coal-based electricity sector, coal-driven synthetic fuels 
industry, and industrial fossil fuel use. The South African economy is also very energy 
intensive, with economic value per unit energy used being significantly lower than in 
countries like Brazil and India (World Bank 2010a).  

Vulnerability  

South Africa is very vulnerable to environmental degradation compounded by climate 
change due to high levels of water stress and widespread poverty. South Africa’s Draft 
Second National Communication to the UNFCCC (DEA 2010b) notes that water will “be 
the primary medium through which climate change impacts will be felt by people, 
ecosystems and economies.” Although long term changes in climate across the country 
will vary, generally the Western Cape and Limpopo provinces will be hardest hit by drying 
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and increased temperatures. The Eastern parts of the country will likely experience more 
floods. Groundwater will suffer throughout the country. Water resource changes will hit 
agriculture the hardest. Although some crops may increase yields, many will decrease 
yields and food security will likely be at risk as is productivity in intensive livestock farming. 
Secondary and indirect impacts of climate change such as increases in fires, changes in 
pests and diseases or enhanced soil erosion, could likely damage productivity more than 
direct changes in rainfall and temperature.  

Water and temperature changes will also dramatically impact South Africa’s unique and 
rich biodiversity, which is already under significant stress. Many endemic species will see 
contraction of their range by 30 per cent and 30 per cent of endemic species face high risk 
of extinction, particularly in the winter rainfall biomes (fynbos and succulent karoo). More 
intense and frequent wildfires will also endanger flora and fauna, as will increased 
invasion by woody alien plants. This will lead to major range shifts and shrinkage of all 
biomes (Cadman et al. 2010). 

Climate change will also have significant negative impacts on human health in South 
Africa. The population exposed to high risk of malaria and other vector borne diseases will 
increase dramatically. Protein Energy Malnutrition will increase and impacts of cholera, 
heat stress and other environmentally-driven illness are all expected to increase. Human 
vulnerability in South Africa is driven by poverty and limited access to basic services. 
Unemployment underlies poverty in especially urban areas and unemployment is 
generally high in South Africa, at 24 per cent in recent years (SSA 2010). 25 per cent of 
the population still does not have access to electricity supplies in their home (NERSA 
2006; DoE 2009). Several of the poorest municipalities in South Africa are densely 
populated and situated in ‘deep’ rural locations. Typically under communal tenure, these 
communities have the largest historical backlogs in terms of service delivery. Rural 
women remain one of the most marginalized and vulnerable groups, in spite of 
improvements in education. The report notes that “at least 30 per cent of South Africa‘s 45 
million population is highly vulnerable to both sudden and harmful climatic shocks, with 
low levels of endogenous resilience, adaptation and coping skills.” (DEA 2009) 

Environmental policy 

The institutional set-up 

The South African Constitution established a three tiered system of government, with 
national, provincial and municipal authorities. The spheres of government are interrelated, 
and on cross cutting issues such as environment there is significant cooperation required 
between national and provincial legislative authorities. The National Environmental 
Management Act (NEMA) of 1998 (RSA 1998) is the foundation for the institutional and 
regulatory structures for environmental issues, establishing a Committee for Environ-
mental Coordination (CEC) that includes the heads of key national and provincial 
departments, as well as representatives from SALGA (South Africa Local Government 
Association).  

While the Minister of Water and Environment Affairs, as head of the Department of 
Environmental Affairs, leads environmental policy development in South Africa, NEMA 
also set up a Ministerial Technical Committee (MINTEC) to facilitate coordination across 
departments. Since 1994, South Africa has completely overhauled environmental legisla-
tion and policy, and now has some of the most progressive legislation in the world in some 
fields such as water resource management and biodiversity. The implementation of these 
regulations, however, faces major challenges of coordination, enforcement capacity, and 
potential conflicts with policy priorities in more powerful Ministries. As Butler (2009) points 
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out, “using the concept ‘sustainable development’, the government has elaborated a 
legislative framework for managing the impacts of public sector pollution. They are also 
moving cautiously towards an integrated pollution and waste management strategy – 
aimed at prevention rather than treatment – for the public sector. Whether this will be able 
to overcome entrenched opposition of South Africa’s many established polluters – 
including the state itself – remains to be seen.” 

Biodiversity 

South Africa has a Biodiversity Act (Act 10, 2004) and a Protected Areas Act (2003), that 
falls under the overall umbrella of NEMA (see previous section). The Protected Areas Act 
provides for establishment and management of protected areas, while the Biodiversity Act 
provides national tools for biodiversity planning and management of biodiversity outside of 
protected areas (Cadman et al. 2010). In response to the Convention on Biodiversity as 
well as national needs, South Africa in 2005 developed the National Biodiversity Strategy 
and Action Plan. The plan has strategic objectives (15 year goals) and outcomes (5 year 
targets), which are based on an assessment by the National Biodiversity Spatial Assess-
ment (NBSA) in 2004. The NBSA assessed the threat status and protection levels of all of 
South Africa’s ecosystems to identify national areas that should be prioritized for 
conservation. The result was nine broad priority areas for conservation action across the 
country, and a set of ecosystem thresholds that show the minimum proportion of each 
ecosystem that is required to maintain the local biodiversity patterns. This ranges from 16 
per cent to 36 per cent for different terrestrial ecosystems and 20 per cent for freshwater, 
esturine and marine ecosystems (Cadman et al. 2010). This work has also led to a listing 
of vulnerable and endangered ecosystems.  

South Africa’s National Biodiversity Framework (NBF) (2008) draws together key elements 
of the biodiversity strategy and action plan and NBSA’s work and provided a short term 
(five-year) framework for specific actions and coordination of the efforts of a range of 
government institutions and structures. The biodiversity framework plan identifies 33 
priority actions for 2008 to 2013, and will be reviewed every five years. An important 
distinguishing feature of all of these policy and action plan documents is their integration 
of environmental and developmental objectives. Biodiversity is seen as an important basis 
for economic growth and development, both in terms of providing ecosystem functions but 
also in terms of creating opportunities for employment.  

South Africa is a signatory to the Convention on Biological Diversity, and thereby 
committed to the goals agreed at the last meeting of the parties in Japan fall 2010; to 
ensure protection of 17 per cent of terrestrial areas and 10 per cent of marine areas 
globally by 2020. 

Pollution 

The NEMA Air Quality Act (AQA) (Act 39 of 2004) marked a historic shift from source-
based air pollution control to more comprehensive air quality management approach 
(Scorgie 2010). This Act provided the basis for identifying all major sources of pollution, 
providing a national air quality monitoring system with publically available information, 
setting comprehensive ambient air quality standards, and allows for a mix of “command-
and-control” measures and market mechanisms for air quality management. The 2007 
National Framework for Air Quality Management (RSA 2007) is the medium-term 
implementation plan for the AQA, and spells out in detail the implications of the AQA and 
how it will be implemented. A major step in the implementation of the AQA has been the 
National Ambient Air Quality Standards (RSA 2009), released at the end of 2009, which 
set quantified standards for sulphur dioxide, nitrogen dioxide, particulate matter (PM10), 
ozone, benzene, lead and carbon monoxide and specified the measurement standards 
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which must be used to measure compliance. Implementation of these standards is 
supported by the comprehensive South Africa Air Quality Information System (SAAQIS).11 
This system was fully implemented in 2010, and provides real time access to monitoring 
data from dozens of monitoring stations across the country, as well as public access to 
historical data. Phase 2 of the SAAQIS will be a comprehensive national atmosphere 
emissions inventory. 

South Africa ratified the Stockholm Convention on Persistent Organic Pollutants (POPs) in 
2002, and become a Party to the Convention in 2004. The convention requires Parties to 
take measures to eliminate or reduce the release of POPs into the environment. South 
Africa has not so far submitted a national implementation plan to the convention 
secretariat (which was due in May 2006), and did not take part in the first or recent second 
round of reporting on the measures it has taken to implement the provisions of the 
Convention and on the effectiveness of such measures in meeting the objectives of the 
Convention. A series of events led to this, including limited staff, limited funding and lack 
of competence at the hired consultancy. In addition, most industrial companies were 
unwilling to provide the information necessary for the inventory, and there is no 
comprehensive chemicals legislation in South Africa that compels them to do this. There 
are strong indications that estimations of pesticide stocks for the whole country are much 
lower than the actual situation. The Department of Environmental Affairs’ current goal is to 
have a national inventory complete by June 2011, but this will not include a comprehen-
sive inventory due to lack of data. This severely hampers South Africa’s ability to 
implement the Convention. Without an inventory, South Africa cannot set priorities or raise 
funding for the task. The limiting factors for domestic implementation of the Stockholm 
Convention remain stronger staffing, a decent inventory and comprehensive chemicals 
legislation that will compel companies to provide the necessary information. 
South Africa is one of 15 African countries participating in the African Stockpile Project. 
This project is funded by the Global Environment Facility, with the aim to clean up and 
safely dispose of all obsolete pesticide stocks in Africa.12 

Climate change 

At COP15 in Copenhagen, South Africa stated their mitigation commitment to reduce 
emissions by 34 per cent by 2020 and 42 per cent by 2025 relative to BAU, conditional on 
an international deal with enabling frameworks and provision of finance, technology and 
capacity building. This conditionality is crucial to both national and international climate 
policy in South Africa.  

South African domestic climate policy focuses on several key areas: 

 Adaptation, primarily in water, health and agriculture sectors, with an understanding 
that “sound sustainable development is climate friendly development”  

 Poverty eradication programmes with job creation and climate change objectives, such 
as the innovative “Working for Water Programme”13 to train and employ poor 
communities to clear invasive species and restore land;  

 empowering civil society, communities, municipalities and provinces with relevant 
information so that they can input to policy processes;  

                                                 
11  http://www.saaqis.org.za/  
12  http://www.africastockpiles.org/  
13  http://www.dwaf.gov.za/wfw/  
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 developing sector strategies consistent with the Long Term Mitigation Scenario 
(LTMS)14 “peak, plateau, decline” pathway and Copenhagen commitments;  

 aligning energy and climate policy, which are not yet consistent (DEA 2010a); 

South Africa is also developing a list of National Adaptation Plans of Action (NAMAs), 
which will focus on the following sectors: Land use change, agriculture, waste, industrial 
process and efficiency, transport (public and liquid fuels), electricity supply and efficiency, 
and building energy efficiency (DEA 2010a). 

In terms of energy efficiency, the Department of Energy’s Energy Efficiency Strategy 
includes that goal of improving overall energy efficiency in South Africa in order to reduce 
final demand by 12 per cent in 2015 compared to a “business as usual” scenario (DME 
2008). The South African government also have a target of 10,000GWh of new renewable 
energy added between 2003 and 2012. The draft Integrated Resources Plan for the 
electricity sector released in 2010 includes a goal of 900 MW of solar and wind energy 
generation capacity by 2015 (DoE 2010), and substantially more beyond this, but it is still 
unclear whether the regulatory and financing frameworks are actually in place to 
implement this.  

Environmental performance assessment 

Table A2.1 2010 Environmental Performance Index – South Africa  
vs. its income group 

South  
Africa 

Objective Policy category Performance Weight

Environmental 
Health 

(50 per cent) 

Environmental Burden of Disease R 25% 
Water (effects on humans) G 12.5% 
Air Pollution (effects on humans R 12.5% 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on ecosystem) R 4.167%
Water (impact on ecosystem) Y 4.167%
Biodiversity and Habitat G 4.167%
Forestry G 4.167%
Fisheries Y 4.167%
Agriculture Y 4.167%
Climate Change R 25% 

 Total R 100% 
Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below income 
group average, Red = Below 10 points compared to income group average. 

Source: 2010 Environmental Performance Index. Adapted by Econ Pöyry.  

In the 2010 Environmental Performance Index (EPI) produced by Yale University, South 
Africa scores 50.8 out of the maximum 100 and is ranked number 115 out of 163. South 
Africa is significantly behind the income group average (score of 66) and only slightly 
ahead of the regional average (which includes several Least Developed Countries). In the 
index environmental objectives are divided into the categories Environmental Health and 
Ecosystem Vitality. It is especially South Africa’s low score on Ecosystem Vitality (score of 
43) that compromises South Africa coming to close to the income group average. We will 
                                                 
14  The South African Long Term Mitigation Scenario (LTMS) process, a multi-stakeholder and multi-disciplinary research 

and planning project, made projections for South African GHG emissions under various scenarios (Winkler 2007).   
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in the following primarily hold South Africa to the standards of her income group average, 
as South Africa stands out as the clearly most developed country in the region and 
regional comparisons therefore become less relevant. 

Ecosystem vitality 

The Ecosystem Vitality category includes a number of indicators related to ecosystem 
impact of air and water, biodiversity, forestry, fisheries, agriculture and climate change. 
Within this category, South Africa performs better than income group average with regards 
to forestry and biodiversity. South Africa’s good score on forestry is mainly related to the 
fact that South Africa is not experiencing deforestation.  

With regards to biodiversity, South Africa scores very high on marine protection, average 
on critical habitat protection compared to income group peers and has a decent score of 
50 out of a 100 on biome protection (compared with income group average of 60). The 
last factor indicates that South Africa in particular needs to step up to reach income group 
average with regards to protecting at least 10 per cent of each terrestrial biome within its 
borders. At present only 6.5 per cent of South Africa’s surface area is protected. This is far 
below the 12.9 per cent which is protected globally for such purposes (CBD 2010) and the 
goal of 17 percent by 2020. Financial resources to implement priority activities are an 
ongoing challenge. It is estimated that R7.6 billion is required to implement the 33 Priority 
Actions of the NBF (2008) over the next five years. Of this amount, just over half had been 
allocated by the implementing agents in 2009, with unsure prospects for further allocations 
(SANBI 2009). Human capacity for the biodiversity sector is a further obstacle. A Human 
Capital Development Strategy is being developed to address the transformation of the 
sector and the shortage of skills, but the sector is struggling to attract and retain an 
adequate number of skilled individuals to undertake the huge amount of work that is 
required. South Africa’s Fourth Report to the CBD (SANBI 2009) notes that while South 
Africa has made progress in establishing a coherent policy and legal framework for 
biodiversity conservation, “there remains an under‐appreciation among key decision‐
makers, both in government and the private sector, of the important role of biodiversity in 
the economy and for society at large.” 

South Africa performs in accordance with income group average in terms of impact of 
water on ecosystems and fisheries. When we look closer at the water issue it becomes 
clear that the problem is not related to water pollution or overuse of water. In both those 
categories South Africa performs well according to normal standards. Nevertheless, South 
Africa has a severe problem with water stress: 55 per cent of South Africa’s territory sees 
a high degree of oversubscription (i.e. water use is more than 40 per cent of available 
supply).  

South Africa performs behind income group average with regards to agriculture, impact of 
air pollution on ecosystems and climate change. With regard to agriculture, the problem 
lies in the fact that agricultural subsidies in South Africa to a much lower degree (score of 
54) than peers (score of +80) take into account environmental aspects. In terms of air 
pollution, South Africa is significantly behind peers on all measured substances (SO2, 
NOX, VOC and ozone) with low scores (34 of a 100). This is to a large extent related to the 
pollution impact of the widespread use of coal.  

When it comes to climate change, South Africa’s score of 59 of a 100 is significantly 
behind the income group (ca. 70) with regards to per capita emissions of GHGs. With 
regards to energy efficiency, South Africa scores low (score of 39) compared to income 
group average (+60), and with regards to carbon intensity of energy generation South 
Africa scores very low – due to the widespread use of CO2-intensive coal. The main 
challenge with changing the trajectory of South Africa GHG emissions is to transform the 
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energy sector: increasing energy efficiency, moving to less carbon intensive and 
renewable energy sources, as well as shifting the economy towards less energy intensive 
sectors. 

Environmental health 

The Environmental Health category includes indicators related to the environmental 
burden of disease, access to clean water and sanitation as well as urban particulates and 
indoor air pollution. South Africa has an average score of 59 for the overall category, 
which is a step behind income group peers (score of 66. The assessment shows, how-
ever, that South Africa is doing very well (score of 90) and above income group average 
with regards to the impact of air pollution on humans. Regarding impact of water pollution 
on humans, South Africa is significantly behind the income group average with a score of 
71 out of a 100 (against income group average of 86). South Africa scores low with 
regards to environmental burden of disease, with only 37 out of a 100 (against income 
group average score of 64). This reflects South Africa’s problems with widespread poverty 
and related unhealthy environmental conditions (incl. low access to sanitation) in the 
poverty ridden areas.  

It should also be noted that in order to support thematic strategies and action plans, South 
Africa has developed a State of Environment Reporting system (http://soer.deat.gov.za) 
and a set of environmental sustainability indicators (DEA 2009). These include indicators 
and, in some cases, targets for many environmental thematic areas. 

Renewable energy 

While South Africa has vast solar potential and significant wind resources, renewable 
energy does not currently play a significant role in the national energy mix, other than 
substantial use of biomass residues in some industries and a very small amount of 
hydropower production. Unlike China and India, South Africa has not moved to benefit 
from the Clean Development Mechanism (under the Kyoto protocol) to ensure financing of 
renewable energy projects. The government’s target of 10,000GWh of new renewable 
energy added between 2003 and 2012 amounts to less than 0.2 per cent of projected 
electricity production over the period and only a few per cent of 2012 production, and no 
renewable energy projects have yet received a Power Purchase Agreement (NERSA 
2009; DME 2003; Austin et al. 2003). South Africa will install its first large scale solar 
power facility next year, but there is so far no reliable political push for scaling up new 
renewable energy in spite of good potential.  

Final comments 
Since the transition to a new democratic government in 1994, and the adoption of a 
progressive constitution in 1996 that includes the right to a safe environment, South Africa 
has in fact made dramatic progress on environmental legislation, regulations and 
implementation plans. Many of South Africa’s environmental policies and systems are 
regarded as world class – this is particularly true for biodiversity management and is 
rapidly becoming the case for air quality management as well. There are problems with 
implementation, but the framework is there and gradually capacity is also improving.  

Part of the success of biodiversity policy, which is mirrored in other environmental areas, 
is to see this as a support for development policy, and look for synergies with job creation 
and economic growth. The well-known “Working for Water” programme, for example, 
combines alien species eradication and watershed improvement with one of the most 
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successful public sector job creation programmes.15 Nevertheless, as the State of 
Environment Report shows, there are still major challenges with environmental 
degradation and pollution which add to South Africa’s poverty challenges.  

South Africa is a leader with regards to environmental performance in the Sub-Saharan 
region, but is at the same time clearly scoring lower than its income group peers outside of 
Africa – something which indicates its realistic potential for further improvement.  

The most important challenge for South Africa comes in the area of energy and climate 
change where national development plans may conflict directly with government’s stated 
goals for greenhouse gas emissions. South Africa’s natural resource endowment and 
economy, which are largely based on carbon intensive coal energy and energy intensive 
extractive industries, have historically driven national policy much more than 
environmental goals. South African energy prices are among the lowest in the world, and 
major investments in energy and carbon intensive industry are still at the core of economic 
policy. This means that not only does South Africa find it difficult to move towards a 
different trajectory for GHG emissions, but also that South Africa is concerned about the 
impact of climate change response measures on the South African economy.  

In the Long Term Mitigation Scenario (LTMS) process, leaders in industry, government 
and civil society all agreed in the principle to a “peak, plateau and decline” of emissions, 
but there is limited progress on implementing this pathway at a sector level. A further 
challenge for climate change policy is the lack of policy coordination between various 
sectors. While South Africa’s climate change response must include the energy, industry, 
transport, health, water, agriculture sectors, as well as others, currently the policy in each 
of these sectors is developed largely independently, and are often not fully aligned with 
South Africa’s stated climate change policies. 

                                                 
15  http://www.dwaf.gov.za/wfw/  
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APPENDIX 3: CHINA AND THE ENVIRONMENT 
China is a lower middle income country, ranking 86 with regards to GDP/cap (ref. table 5). 
China is classified as a country with medium human development on the Human 
Development Index, ranking 89. China’s GNI rank is 80, one of the highest in the lower 
middle income group. It is when looking at China’s GDP/cap that one sees why China still 
is a developing country, despite its huge total GDP and strong economic growth. Poverty 
is still a major challenge in China. In terms of GDP/cap, China is ranked just below 
Albania (85). In 2005, 36.3 per cent of the Chinese population lived on less than US$2 a 
day (at PPP) and 15.9 per cent lived on less than US$1.25 (at PPP). At the COP15, 
China’s Prime Minister Wen Jiabao stated that China has 150 million people living below 
the poverty line (Wen 2010). 

Environmental assets, constraints and challenges 
China is the 4th largest country in the world with a total area of 9.6 million km2, covering 
6.5 per cent of the area of the planet (McBeath & Leng 2006). It stretches about 4,000 km 
from east to west, and about 3,200 km from north to south, with an eastern coastline 
stretching 14,500 km from north to south. China is bordered in the north, west and south 
by deserts and/or high mountains which form natural barriers. The North China Plain in 
eastern China is the largest area of lowland in the world. The Tibetan plateau to the west 
is more than 4,000 meters high and surrounded by the highest mountains in the world. 
Eastern China also has mountains and hills, but much more level land than western 
China. Four rivers and their tributaries provide China with its main plains. In the northeast 
the north-flowing Songhua and south flowing Liao rivers form a lowland, which is 
surrounded by mountains. The Yellow River and the Yangtze River (the third longest in 
the world), both flowing out of Tibet, have built up a wide plain stretching from Tianjin 
(near Beijing) and south to Shanghai.  

The climate in China is extremely diverse, ranging from tropical in the south to subarctic in 
the north. Northern China has wet summers and dry winters. China has substantial 
mineral reserves and is the world’s largest producer of antimony, natural graphite, 
tungsten, and zinc. Other major minerals are aluminium, bauxite, coal, crude petroleum, 
diamonds, gold, iron ore, lead, magnetite, manganese, mercury, molybdenum, natural 
gas, phosphate rock, tin, uranium, vanadium, and rare earth metals. With its vast 
mountain ranges, China’s hydropower potential is the largest in the world. 

Biodiversity 

Being one of the world’s mega-diverse countries (CBD 2010), China’s varied land 
ecosystems is home to approximately 6,347 species of vertebrates, including 581 animal, 
1,244 bird, 376 reptile, 284 amphibian, and 3,862 fish species. Well-known among them 
are giant panda, golden monkey, South China tiger, Tibetan antelope, the now extremely 
rare Yang-tze freshwater dolphin Baiji and the Chinese alligator. 18.5 per cent of China’s 
land area is covered by forests, of which a large part is old-growth and biodiversity rich 
forests. China has more than 30,000 higher plants, ranking third in the world after Brazil 
and Columbia. China has a very high rate of endemism: 667 vertebrates are endemic and 
as much as 50-60 per cent of the 30,000 higher plants in China (National Environmental 
Protection Administration 1998).  

Compared to a global rate of species loss of 10 per cent, the estimate for China is greater, 
about 15-20 per cent (MacKinnon 1996: 12).The UN Convention on International Trade in 
Endangered Species of Wild Flora and Fauna (CITES) reports that 189 of the world’s 740 
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endangered species are in China, around a quarter of the total. Between 4,000 and 5,000 
of China’s plant species are endangered or at risk – about a fifth of the nation’s floral 
diversity. More than half of the mammal and amphibian species in China are classified as 
threatened or near threatened. The China species Redlist notes that 40 per cent of 
mammals are threatened and 11 per cent are near threatened. Among amphibians, the 
percentages are 40 and 20 per cent. Of 1,200 orchid varieties in China, 99.5 per cent are 
endangered. In 2006, a Sino-Swiss expedition failed to find any Baijin in the Yang-tze and 
declared the dolphin “functionally extinct” which makes it the first aquatic mammal species 
to become extinct since the 1950s (www.baiji.org).  

The main threats to biodiversity in China include: overconsumption of wild animals and 
plants; destruction and overexploitation of habitats; lack of protection of some wild animals 
and plants; invasive alien species; deforestation; pollution; and overuse of land (CBD 
2010). Freshwater species (such as the Baiji) are especially affected by widespread water 
pollution following China’s industrialization as well as increased use of freshwater systems 
for fishing, transportation and hydroelectricity. In China the demand related to the use of 
traditional medicine is also a significant driver in depletion of biodiversity, and there has 
been a massive erosion of habitats and pressure on the species used in traditional 
Chinese medicine. 

Pollution 

Air pollution has become one of the most visible environmental problems in China due to 
massive coal combustion with inadequate emission controls. China is the largest source of 
SO2 emissions in the world (World Bank 2007). The anthropogenic SO2 emissions in 
China are of increasing concern as it has contributed to about one-fourth of the global 
emission and more than 90 per cent of East Asia SO2 emissions since the 1990s (Streets 
et al 2009). China is also one of the world’s largest country sources of trans-boundary 
quicksilver pollution, with main sources being thermal power plants, smelters and 
production of VCM-plastics. 

China also has massive problems with pollution to water. Contamination of fresh water 
resources with urban, industrial and agricultural effluents and wastes results in decreasing 
access to good quality drinking water and pollution-related illnesses. About 4.05 million 
hectares, or 7.4 per cent of the nation’s irrigated lands, are irrigated with polluted water; 
two-thirds of this land is in northern China (World Bank 2009). Updated data is not easy to 
find. In 2006, nearly half of China’s major cities did not meet provincial drinking-water 
quality standards (OECD 2007). More than three-quarters of the surface water flowing 
through China’s urban areas is considered unsuitable for drinking or fishing (Turner 2007). 

Greenhouse gas emissions 

China is the world’s biggest total emitter of greenhouse gases by nation. Emissions of 
CO2 are projected to reach 7,600Mt in 2010 (UNDP 2010). The current per capita CO2 
emission level is, however, still below most developed countries. But China is catching up 
fast. While China’s CO2 emissions per capita in 2007 were 5t, the per capita emissions of 
Sweden the same year were 5.7t (World Bank 2010a). China is a huge country with large 
internal variations in emissions intensity (UNDP 2010). Heavy industry regions, such as 
Shanxi and Ningxia, showed per capita emissions of 16.36t and 11.78t respectively in 
2006 (Reinvang 2008). Shanghai was approximately at the same level as New York, with 
emissions of 8.76t per capita that year. Guangdong and Chongqing had average per 
capita emissions of 3.66t and 3.18t in 2006. Going forward, a total of more than 20,000Mt 
CO2 is projected to be emitted annually in 2050, under a scenario based on commitments 
from 2005 developed by Renmin University of China (Cohen-Tanugi 2010).  
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The dominant role of coal in electricity generation is the main source of carbon emissions 
in China. The efficiency of coal-fired power plants is steadily increasing, reaching 333 
g/kWh (Task Force 2009). While new coal power plants in China thus are highly efficient 
according to world standards, China on average still lags behind advanced international 
levels (299 g/kWh). The same goes for coal consumption per unit of production of steel 
and other metals, as well as concrete, crude oil refining and other processes.  

China’s two biggest emitting sectors are electricity and heat (49.5 per cent) and 
manufacture industry and construction (31.2 per cent) (IEA 2009). In many industries, the 
technology is still outdated, with low energy efficiency and high emission levels per unit of 
production. This is particularly true for small and medium sized enterprises. The 
secondary industry in China still plays a more important role than the world average. It is 
expected that, as China’s industrialization process advances, the share of industrial 
emissions will gradually decline, while the shares of transportation and urban consumption 
will gradually increase, propelled by growing demand from China’s increasingly affluent 
population.  

China has over the last two decades carried out massive reforestation programs, effecting 
carbon sequestration on a scale of 335Mt per year (average for period 1990-2005, UNDP 
2007/08). China also holds extensive forests, storing more than 6,000 million tons of 
carbon (2005, UNDP 2007/08). 

Vulnerability 

China is very vulnerable to climate change. According to China’s National Assessment 
Report II (2009), China’s average air temperature has risen by about 1.1°C over the last 
fifty years, which is more than the global average. A pattern has emerged where Northern 
China, including the densely populated Beijing area, is increasingly experiencing severe 
droughts, while Southern China is increasingly experiencing heavy rain and floods. There 
is also a trend of increased flooding in the middle and lower reaches of the Yangtze River, 
and coastal flooding in major urban centers like Shanghai. Due to rising temperatures and 
changed rainfall patterns the report notes that “the impact of climate change will threaten 
long-term food security and may reduce the output of basic crops – such as rice, wheat 
and corn – with up to 37 per cent”. There is an increase in damages associated with 
disasters of climatic and industrial origin, requiring improved prevention and mitigation 
measures. 

China’s growth in industrial development, urbanization and agriculture causes increasing 
water demand. But melting glaciers in the Himalayan mountain system will have a severe 
negative impact on long-term water supply to vast areas in China. Climate change will also 
exacerbate the existing pressure on fragile ecosystems leading to desertification, loss of 
pastures and forests, soil erosion and reduced biodiversity. This is all the more critical as 
China has a severe shortage of resources relative to its population (Economy 2007). 
China’s per-capita forest area is less than one-sixth of the world average, water resources 
are less than one-third, and grassland less than one-half. The Chinese government is 
already working to avert the growing water crisis in the North through gigantic South-North 
water transfer schemes through canals and pipes, and to keep desertification at bay with 
massive tree planting programs. More than one quarter of China is either covered by 
desert or is land suffering desertification. Desertification is a major threat in especially 
north China, where the Gobi Desert is currently expanding at a rate of more than 3,500 
km2 per year. Overgrazing and depletion of water resources are the main causes behind 
desertification. Analysts have pointed out that China’s environmental problems, 
exacerbated by climate change, have the potential to undermine continued economic 
growth in the country (Economy 2007). 
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Pollution to air and to water also causes great damages. The effects on human health as 
well as the economy have been quantified in a World Bank study (World Bank 2007). 
750,000 premature deaths are estimated to be caused by air pollution annually in China. 
According to conservative estimates, the economic burden of premature mortality and 
morbidity associated with air pollution was 157.3 billion Yuan in 2003, or 1.16 per cent of 
GDP. Two-thirds of the rural population is without piped water, which contributes to 
diarrheal disease and cancers of the digestive system. The cost of these health impacts 
have been estimated to 1.9 per cent of rural GDP. Acid rain, caused mainly by increased 
SO2 emissions due to increased fossil fuel use, causes over 30 billion Yuan in damages to 
crops, primarily vegetable crops (about 80 per cent of the losses). This amounts to 1.8 per 
cent of the value of agricultural output. 

The Ministry of Environment has for several years worked on a project called “The 
Research Project on Nationwide Environmental-Economic-Accounting” (previously 
referred to as the “Green GDP Project”). No results from the project have been reported 
since 2006, due to the high and thereby controversial assessments of environmental 
costs. A recent article in the independent Hong Kong press (South China Morning Post, 9 
January 2011), described project findings for 2008. The research project estimated direct 
economic costs related to pollution (air and water), waste and environmental accidents to 
895 billion Yuan in 2008. Including other environmental costs (such as damage to 
ecosystems), the cost in 2008 was estimated to 1.27 trillion Yuan.  

Environmental policy 

The institutional set-up 

China has a comprehensive and modern set of environmental laws, which together with 
successive Five-Year Plans for National Economic and Social Development (FYP) and 
Five-Year Environmental Plans provide the framework for pursuing sustainable develop-
ment and environmental progress in China. The Ministry of Environment is responsible for 
the national pollution policy. However, other ministries such as the Ministry of Water, the 
Ministry of Construction and the Ministry of Land also have limited responsibilities in 
specific areas of water management and other areas pertaining to the environment. This 
overlap is not always conducive for the effectiveness of environmental action.  

With the 11th FYP (2006-2010), environment rose markedly on the Chinese political 
agenda. The response has included planning for national economic and social develop-
ment covering environmental management efforts, development of modern environmental 
legislation, strengthened environmental institutions, and higher priority to environmental 
and natural resources management. The most obvious example of the increased focus on 
environmental issues was the upgrading of the State Environmental Protection Agency 
(SEPA) to become the Ministry of Environment (MEP) in 2008. Part of the background for 
the increased focus on environmental policy making and environmental concern, is the 
wide-spread negative impact of pollution on citizens which in many cases have triggered 
unrest and local demonstrations. 

China has an advanced regulatory framework on environmental policy, but the challenge 
lies in implementation. Implementation takes place on the provincial and local level, where 
priorities related to economic growth often run counter to environmental concerns. 
Moreover, corruption is an integrated problem in China’s political system which lacks a 
system of checks and balances to ensure open access to environmental data and 
accountability on each level of administration. This is often a significant obstacle for the 
effective implementation of environmental policies and laws in China.  
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Environmental policy goals 

Rapid economic growth, industrialization and urbanization have generated high pressures 
on the environment in China. Aware of the crucial deterioration of the environment, 
Chinese authorities are promoting more balanced patterns of development with concepts 
such as “harmonious society” and “scientific development”. This indicates that develop-
ment now to a larger extent than before shall balance economic growth with environ-
mental and social concerns, based on improved scientific understanding of the causal 
relationships involved. As the Chinese economy keeps growing quickly, however, the 
ecological footprint also keeps increasing. 

Biodiversity 

China has promulgated and implemented a number of plans and programs related to 
biodiversity conservation. The Chinese government National Plan for Wildlife Conserva-
tion and Nature Reserve Construction (MEP 2008) puts forward that: 

 by 2010, China shall have 1,800 nature reserves, and the total area of nature reserves 
shall take up 16.14 per cent of China’s land area 

 by 2030, there shall be 2,000 nature reserves in China, with the total area taking up 
16.8 per cent of China’s land area, and populations of 60 per cent of the wildlife under 
special state protection shall be restored and increased 

 by 2050, the number of nature reserves shall reach 2,500, and their area will account 
for 18 per cent of the national land area, and populations of 85 per cent of the wildlife 
under special state protection will be restored and increased 

 15 species are prioritized for protection, restoration and ensured viability, including 
species such as giant panda, tiger, Tibetan antelope 

In addition, the 11th FYP also included the target that China’s forest cover should increase 
from 18.5 per cent to 20 per cent by 2020. China is a signatory to the Convention on 
Biological Diversity, but did not play a very active role in the last meeting of the parties in 
Nagoya, Japan. China did show willingness to compromise, however, which was 
important in order to reach agreement on the new targets for 2020 and the Protocol on 
Access and Benefit-sharing of genetic resources (ABS).  

Pollution 

The 11th FYP (2006-2010) announced the goal that total discharge of main pollutants 
should be reduced by 10 per cent during the planning period, and that the rate of 
’comprehensive use’ of solid industrial waste should go up from 55.8 per cent in 2005 to 
60 per cent in 2010. Main pollutants include sulphur dioxide (SO2) emissions, to be 
reduced from 25,5Mt in 2006 to 23,0Mt in 2010, and chemical oxygen demand (COD), a 
main index of water pollution. In the coming 12th FYP (2011-2015), it has been announced 
that nitrogen oxide (NOX - which is mainly discharged from power plants and vehicles) and 
ammonia nitrogen (a measure of water quality) will be added to the emissions control list 
as new pollution indicators.  

China has ratified the Stockholm Convention on Persistent Organic Pollutants. In 2009, 
the Stockholm convention included nine new pollutants on the list of substances that shall 
be either strictly controlled or the use of which should be phased-out. China has so far not 
ratified this change and is a substantial producer and emitter of some of the substances. 
With regards to quicksilver, China in the summer of 2010 participated in the first UNEP-
meeting of negotiations about a global treaty for the reduction of quicksilver pollution (INC 
1). According to our sources, the Chinese government appears to be interested in 
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developing competence on quicksilver pollution and to address the problem in an 
integrated manner.  

Renewable energy 

The Chinese government stepped up promotion of clean energy with the 11th FYP, the 
Renewable Energy Law (2005) and the Medium and Long-Term Plan for Development of 
Renewable Energy in China. This manifested itself in a series of goals;  

 reduce energy intensity with 20 per cent per unit GDP over the period 2006-2010,  

 increase wind power generation capacity to 30GW by 2020,  

 and double the share of renewable energy in the energy mix from 8 per cent to 15 per 
cent by 2020 (3 per cent of which shall be non-hydro).  

These targets have in a few years made China leading globally in the installation of 
renewable energy generating capacity, and the Chinese government is now preparing 
new goals that will further strengthen this trend. The Chinese government will soon 
(expected during Spring 2011) launch a RMB5 trillion “Emerging energy industry 
development plan" that allegedly will include the following new goals for wind energy: 
90GW of installed wind generation capacity by 2015 (of which 5GW offshore) with a 
generation of 180TWh and installation of 150GW by 2020 (of which 20GW off-shore). The 
plan will allegedly also include a goal of 20GW for installed solar energy generation 
capacity by 2020. Hydropower is also set to expand further and will remain China’s largest 
renewable energy source, with a goal of installed generation capacity of 380GW by 2020. 
The goal for nuclear power will be 80GW.  

Climate change  

Ahead of COP15 in 2009, the Chinese government announced the target of cutting the 
country's carbon intensity by 40-45 per cent by 2020 compared with 2005 levels. By 
referring to carbon intensity this explicitly put China’s energy efficiency and clean energy 
efforts into a climate policy framework. There have been signals that the 12th FYP (2011-
2016), which will be announced spring 2011, will translate ambitious carbon emission 
reduction goals on a national level down to concrete regional reduction goals. The 
Chinese government has already presented a goal to reduce energy intensity levels 
further by 31 per cent from 2010 to 2020. The coming 12th FYP is also expected to include 
plans to create a carbon market by 2015, which would emerge as the world's largest 
carbon emissions trading scheme. The Chinese government will also carry out pilot 
projects for testing low carbon development strategies in five provinces and eight cities. 
As a follow-up of the Copenhagen Accord, China has submitted to the UN the pledge to 
reduce carbon intensity by 40-45 per cent by 2020 compared to 2005 levels. 
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Environmental performance assessment 

Table A3.1 2010 Environmental Performance Index – China vs. its income group 

China 

Objective Policy category Performance Weight

Environmental 
Health 

(50 per cent) 

Environmental Burden of Disease G 25% 
Water (effects on humans) R 12.5% 
Air Pollution (effects on humans) Y 12.5% 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on ecosystem) R 4.167%
Water (impact on ecosystem) G 4.167%
Biodiversity and Habitat Y 4.167%
Foresty G 4.167%
Fisheries R 4.167%
Agriculture G 4.167%

Climate Change R 25% 

Total Y 100% 

Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below income 
group average, Red = Below 10 points compared to income group average. 

Source: 2010 Environmental Performance Index. Adapted by Econ Pöyry.  

In the 2010 Environmental Performance Index (EPI) produced by Yale University, China 
scores 49 out of the maximum 100 and is ranked number 121 out of 163 countries. China 
is significantly behind the income group average (score of 59) as well as the regional 
average (score of 57). In the index, environmental objectives are divided into the catego-
ries Environmental Health and Ecosystem Vitality. It is especially China’s low score on 
Ecosystem Vitality (score of 39) that compromises China’s performance. In terms of 
Environmental health, China actually scores (score of 59) similar to the income and 
regional average. We will in the following mainly compare China with its income group 
average, as the region includes OECD countries like Japan and South Korea.  

Ecosystem vitality 

The Ecosystem Vitality category includes a number of indicators related to ecosystem 
impact of air and water, biodiversity, forestry, fisheries, agriculture and climate change. 
Within this category, China performs clearly above income group average with regards to 
forestry, and slightly above income group average with regards to environmental impact of 
agriculture, biodiversity protection and impact of water pollution on ecosystems. China 
scores significantly below income group average in the categories air pollution impact on 
ecosystems, fisheries, and climate change. We will elaborate on the performance in these 
categories in the following.  

China’s good performance with regards to forestry is a reflection of China’s successful 
forest programs which are increasing forest cover in China. In terms of agriculture, China’s 
pesticide regulation (score of 60 out a 100) is of far higher quality than income peers 
(score of 40). But China has an improvement potential in terms of integration of environ-
mental concerns in agricultural subsidies, a field in which it scores significantly lower than 
peers. In terms of biodiversity, China scores above income group and even regional 
average in terms of biome and critical habitat protection. This possibly is a consequence 
of the strong top-down governance system in China, which is suitable for establishing 
networks of protected areas based on national assessments. China’s existing goals for 
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terrestrial protected areas are around 16.5 per cent, slightly below the new CBD-goal of 
17 per cent by 2020. China scores very low on marine protection, however, showing that 
the Chinese government so far has not properly extended its land-based conservation 
system to include marine areas. Through CBD, China in the fall of 2010 committed itself to 
protect 10 per cent of marine areas, but this has yet to be followed up with legislation and 
action.  

Given China’s well-known problems with freshwater pollution, it is surprising that China 
scores quite high (score of 70) on the impact of water on biodiversity, clearly above 
income group average (score of +50) and on a par with the regional average. According to 
the Chinese government, the 11th FYP plan goal of a 10 per cent reduction of COD in the 
period 2006-2010 was reached (Global Times 2010). But China scores low on water 
stress: 20 per cent of China’s vast territory sees a high degree of oversubscription (i.e. 
water use is more than 40 per cent of available supply). In the fisheries category, China 
scores low primarily due to a very low score with regards to providing limitations to 
trawling and dredging intensity. Coupled with the low score on marine protected areas for 
biodiversity, this shows that China is critically underperforming with regards to 
environmentally sustainable marine management.  

In terms of air pollution impact on ecosystems, China scores low (a score of mere 30 of a 
100, compared with income group average of 48) primarily due to severe problems with 
acidification related to SO2 emissions. This is off-course related to the widespread use of 
coal for energy production in China. According to the Chinese government, the 11th FYP 
goal of a 10 per cent reduction of SO2 in the period 2006-2010 was reached already in 
2009 (Global Times 2010). National SO2 emissions decreased after 2006 due to the 
application of pollution control technologies (flue gas desulfurization) and the phase-out of 
small highly emitted power generation units. Still, the problems with SO2-pollution are 
huge and far from solved.  

China scores significantly behind peers on climate change, with an average score of 40 of 
a 100 compared with an income group average of 57. In terms of GHG emissions per 
capita (incl. land use emissions) China actually scores above income average. But this 
primarily reflects that China’s large rural population pulls down the per capita average. 
When we look at China’s GHG emissions intensity in terms of tons of CO2 per unit of 
value, China scores very low (a score below 10 of a 100) compared with peers (score of 
+60). China still has a long way to go to reach global energy efficiency standards. It is 
unclear whether the Chinese government will reach its energy intensity target for 2010, 
and the result has still not been published (which in itself indicates problems with reaching 
the target, ref Howes 2010). With regards to carbon intensity of energy generation China 
also scores very low (below 5 of a 100) compared with the (also low) income group 
average (+20) – due to the widespread use of CO2-intensive coal. The main challenge 
with changing the trajectory of China’s GHG emissions is to transform the energy sector: 
increasing energy efficiency, moving to less carbon intensive and renewable energy 
sources, as well as shifting the economy towards less energy intensive sectors. 

Environmental health 

The Environmental Health category includes indicators related to the environmental 
burden of disease, access to clean water and sanitation as well as urban particulates and 
indoor air pollution. As mentioned above, China’s overall score is on a par with income 
group average in this category. When looking more closely at the statistics, we see that 
China scores well in terms of environmental burden of disease (DALY). Compared with 
other countries of the same income group, China has fewer problems with slums and 
associated health problems. China also scores well on access to water. Still, the long-term 
access to water resources is in jeopardy in large parts of the north east (including the 



 CHINA, INDIA, SOUTH AFRICA, BRAZIL (BASIC): CRUCIAL FOR THE GLOBAL ENVIRONMENT 

 

 

61 R-2011-011 

densely populated Beijing region) and it is unclear to which extent large scale water 
transfer infrastructure projects will be able to solve the problems.  

China scores low on effects of indoor and outdoor pollution on humans, with an average 
score of 40 of a 100 – far below the income group average score of 59. The low score on 
indoor air pollution reflects that a large part of the Chinese population still use solid fuels 
indoors (including low-quality coal). The outdoor pollution category is related to especially 
urban particulates, which are dangerous to human beings. China here scores a mere 32 
of 100, compared with income group average of around 60. Chinese cities are well-known 
for having some of the worst air pollution levels in the world.  

Renewable energy 

China has moved quickly to become a leading nation globally in the development of new 
renewable energy sources. In 2009, China had the highest share of global investments in 
clean energy technology with more than 30 per cent of the total US$162 billion, outpacing 
the United States placed second with 18 per cent (Pew 2010). In 2009 China alone stood 
for 21 per cent of the world’s 250GW of total installed renewable energy generation 
capacity (excl. +50MW hydropower). In 2011, China became the nation with the largest 
installed wind energy capacity and was the fastest growing wind energy market (GWEC 
2011). China thereby reached its 2020 goal for wind energy capacity eleven years ahead 
of time. In 2009 and 2010, China has on average installed one 1.5MW wind mill every 
hour, day and night, seven days a week.  

In 2010, the Chinese government leaked new ambitious goals for wind energy, aiming at 
developing an installed generation capacity of 90GW by 2015 (of which 5GW offshore) 
and 150GW by 2020 (of which 20GW is to be offshore). The goals for wind energy 
offshore will in the near future make China the second hotspot for development of offshore 
wind energy globally, after the North Sea (Reinvang 2011). The Chinese wind industry has 
struggled to meet the quality requirements to penetrate the global market, but 2009 saw 
the first cases of wind turbine exports to the United States, indicating that the Chinese 
industry is about to become fully competitive with international companies (Reinvang 
2011).  

In solar PV, China is already the world’s largest producer of solar panels and primarily 
producing for the export market. The Chinese Government is planning to also develop a 
domestic market and will likely set an ambitious goal of 20GW installed generation 
capacity in the near future. The Chinese government is also investing in hybrid and 
electrical vehicle technology, and offering subsidies to taxi fleets and local governments 
for purchasing such vehicles. Finally, the government is investing in high-efficiency coal 
plants and Carbon Capture and Storage (CCS) technology, and has several pilot projects 
for development of CCS in cooperation with Western countries. CCS will be crucial if 
China and other coal dependent nations are to reduce the carbon intensity of their energy 
mix in the near future.  

In 2009, China’s installed capacity of small hydropower reached 55GW, the largest in the 
world (World Bank 2010b). Already being the world’s largest hydropower producer, China 
has large scale plans for further development of its vast and still largely untapped 
hydropower potential with a goal of reaching 380GW of installed capacity by 2020. 

Final comments 
China’s environmental challenges are massive. China still has fundamental, unsolved 
pollution problems in areas where OECD countries have control of the situation. While 
facing a severe domestic situation, China also needs to address transnational pollution 
problems from quicksilver pollution to GHG emissions, as well as adaptation to climate 
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change and balancing development (including hydropower) with biodiversity protection 
concerns. Many of China’s environmental problems are poverty-related, from the in-door 
use of low quality coal for heating in cities in Northern China, to use of outdated 
technology and the use of biomass for fuel in the countryside leading to erosion. 

While China’s environmental challenges are staggering, the Chinese government 
response must be considered bold and ambitious even though it still is far away from 
changing the trend of a rapidly increasing environmental footprint. The 11th and 12th FYP 
aims for China to achieve a new economic and social development model in the form of a 
resource saving and environmentally friendly society. In order to achieve this, China will 
need to strengthen the effectiveness and efficiency of the implementation of its 
environmental policies, and also improve the integration of environmental concerns into 
economic decisions across key sectors (e.g. fiscal, energy, agriculture, transport and land-
use decisions). Maybe the biggest obstacles to environmental policy implementation are 
at the local level. The economic performance objectives of local leaders and the limited 
accountability to local populations often mean that economic priorities trump 
environmental concerns. Implementation of the ‘polluter pays’ and ‘user pays’ principles 
as well as modern management tools such as strategic environmental assessments and 
cost-benefit analysis should be strengthened.  

As a natural consequence of the sheer size of China and its population and the massive 
environmental impact that follows with it, environmental issues in China often have a 
strong international dimension. This ranges from regional transboundary air and water 
issues, seas pollution, and desertification, to global economic and environmental inter-
dependencies. The environmental pressures and demand for energy and other resources 
associated with China’s rapid economic development dramatically underlines questions 
about the environmental sustainability of current production and consumption patterns 
globally.  

Trade as well as financing of development has important environmental dimensions. 
China has a shared interest with OECD and other countries to address international 
challenges related to the environment. China has significantly enhanced its engagement 
in international environmental co-operation in recent years. Still, especially in terms of 
development support (in the form of Overseas Development Aid or Foreign Direct 
Investment) to developed countries (e.g. Africa), there remains a distrust and lack of 
coordination between China and Western countries when addressing the environmental 
aspects of development.  
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APPENDIX 4: INDIA AND THE ENVIRONMENT 
In terms of GDP/cap, India is clearly the poorest country in the BASIC group. India is a 
lower middle income country with a GDP/cap which is only 30 per cent of China’s, and 
ranked 123th, behind Papua New Guinea. India ranks 119 (out of 169) on the Human 
Development Index, again the lowest rank of the BASIC countries (ref. table 5). India has 
the lowest inequality (GINI) rank of the BRIC and BASIC countries, however, which to 
some extent simply reflects the fact that most people are poor. In 2005, 75.6 per cent of 
the Indian population lived on less than US$2 a day at PPP and 41.6 per cent lived on 
less than US$1.25 per day at PPP. These numbers have improved over the last five years 
with India’s impressive economic growth. Still, there is a very long way for India to go 
before poverty has been alleviated for the hundreds of millions of poor people within her 
borders.  

Environmental assets, constraints and challenges 
India covers an area of 3.28 million km2 and is the world’s seventh largest country. India is 
a peninsula surrounded by the Himalaya mountain chain to the North, the Arabian Sea to 
the West, The Indian Sea to the South and the Bay of Bengal to the East. Geographically, 
India can be divided into six characteristic areas: the great Himalaya mountain range to 
the North, the deserts of Rajasthan in the North-West, the fertile Gangetic plains of 
Northern India, the Peninsular Plateau (separated from the Gangetic plains by the 
Vindhya Mountains), the Coastal Plains, and the Islands. India is bordered by Pakistan to 
the north-west, Nepal, Bhutan and China in the North and Burma and Bangladesh in the 
east.  

India has a monsoon climate. The wet and dry seasons of the monsoon system coupled 
with annual temperature fluctuations produce three general climatic periods over much of 
the country (with a ‘rainy season’ from mid-June to end of September). Monsoons play a 
pivotal role in Indian agriculture, and the substantial year-to-year variability of rainfall, in 
both timing and quantity, introduces much uncertainty in the country’s crop yield. More 
than half of India’s total land area is cultivable and roughly one fourth of the country is 
forested. The cultivable area is steadily decreasing due to constant pressure from an ever-
growing population and increased urbanization.  

India possesses a wide range of minerals and other natural resources, but its per capita 
endowment of critical resources such as cultivable land, water, timber, and petroleum 
reserves is relatively low. Still, the diversity of resources, especially of minerals, exceeds 
that of all but a few countries (Ministry of Mines 2011). Among mineral resources, iron ore 
(generally of high quality) and ferroalloys (such as manganese and chromate) are 
particularly abundant. Other exploitable metallic minerals include copper, bauxite, zinc, 
lead, gold, and silver. Non-metallic and nonfuel minerals are limestone, dolomite, rock 
phosphate, graphite, and diamonds. India is well endowed with coal and modestly so with 
lignite. India is one of the world’s largest exporters of coal. Domestic reserves of 
petroleum and natural gas are abundant, but do not meet the country’s large demand. 
India also has one of the richest supplies of thorium in the world. 

Biodiversity 

India is one of the world’s 17 mega-diverse countries in the world (MEF 2009). The known 
biological diversity of India represents 8 per cent of the known global biological diversity. 
Two of the world´s biodiversity hot spots are located in India: Eastern Himalaya and 
Western Ghats. India has ten bio-geographic zones with a great variety of ecosystems. 
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India has over 16 major forest types, and 251 subtypes, and the total forest and tree cover 
constitute 23 per cent of the geographic area. Approximately 70 per cent of India’s total 
geographical area has been surveyed, resulting in the identification of 45,500 plant 
species (representing about 7 per cent of global flora), 91,000 animal species 
(representing about 6,5 per cent of global fauna), 59,353 insect species, 2,546 fish 
species, 1,232 bird species as well as hundreds of amphibian, reptile and mammal 
species. The Indian subcontinent’s physical isolation (caused by its relief and climatic 
barriers) largely explains India´s considerable number of endemic floras. The Indian 
Ministry of Environment and Forests consider almost 20 per cent of India´s 2,356 known 
species of amphibians, birds, mammals and reptiles to be endemic. India´s wide range of 
mammals includes the Indian elephant, the great one-horned India rhinoceros, and the 
majestic Indian (or Bengal) tiger - the national animal of India.  

The currently high rates of biodiversity loss are both directly and indirectly related to 
human activity (MEF 2009). In spite of the conservation efforts of the Indian government 
and other stakeholders, continued and increasing pressure on forests, savannas, and 
grasslands in the form of mining, fishing, logging, agriculture, as well as expanding human 
settlements, industry and associated infrastructure means that the rich and characteristic 
biodiversity of India is under continuous and increasing threat. About 20 species of higher-
order plants are believed to have become extinct in India, and some 1,300 species are 
considered to be endangered (CBD 2009). At least 10 per cent of the Indian flora and 
fauna is threatened or on the “verge of extinction”, including the Indian tiger (MEF 2009).  

Pollution 

According to the Ministry of Environment and Forests’ State of the Environment Report 
2009, India has the highest numbers of global premature deaths due to outdoor and 
indoor air pollution (MEF 2009). The household sector contributes greatly to air pollution. 
According to National Family Health Survey-3 (NFHS-3) over 60 per cent of the 
households in India use traditional sources of energy like fuel-wood, dung and crop 
residue for cooking and heating. Indoor pollution leads to diseases like TB, acute 
respiratory infections, chronic obstructive pulmonary disease, asthma, lung cancer, heart 
disease and blindness (MEF 2009). 

India´s air quality in large cities is among the worst in the world because of emissions from 
automobiles and untreated industrial smoke. In Mumbai 97 per cent of the population is 
exposed to air that don´t meet World Health Organization standards, according to data 
from 2005 (Kamdar 2007). Air pollution caused by gaseous emissions (carbon monoxide, 
sulphur dioxide, nitrogen oxides) leads to acid rain which damages nature (e.g. freshwater 
aquatic life and vegetation) and makes large agricultural areas infertile by decreasing pH 
value (MEF 2009). The main source of acid rain and a major source of air pollution is the 
use of coal burning which is the main source of energy in India. Another source is motor 
vehicles, which already number +85 million in India and is increasing (MEF 2009). The 
fast-paced economic growth in India is furthermore related to growth in the industrial 
sector, which relies mainly on burning of polluting coal for its energy use.  

Water pollution is also a huge problem in India, where approximately 70 per cent of its 
surface water resources and an increasing amount of its groundwater reserves are 
contaminated by biological, toxic, organic and inorganic pollutants (MEF 2009). In 1995 
severely polluted stretches were identified on 18 major Indian rivers, with most of these 
stretches were located in or close to big, urban areas. Groundwater contamination is 
affecting over 200 districts in 19 Indian states.  

Agricultural practices have led to severe toxic pollution in agricultural areas. The great 
increase in Indian grain production in the 1960s and 1970s, known as the Green 
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Revolution was closely interlinked with the increased use of pesticides, herbicides, 
synthetic fertilizers and new irrigation techniques (Kamdar 2007). The use of pesticides 
and insecticides in India is still among the most extensive globally. According to a 2001 
report from the Indian Council of Medical Resources, India´s surface and groundwater is 
in many cases contaminated with dangerous toxics such as DDT, BHC, barbamate, 
endosulfan and lindane.  

Greenhouse gas emissions 

In May 2010 the Indian Government published an updated overview of India’s greenhouse 
gas (CO2, methane and nitrous oxide) emissions per 2007 (INCCA 2010). The report 
estimates India’s emissions to 1,904Mt CO2e. The report shows that India's emissions 
rose by 58 per cent between 1994 and 2007, with the energy sector contributing over half 
of the emissions. The report also notes that the GHG emission intensity of India’s GDP 
declined by more than 30 per cent in the period. India’s forests grew in 2007 serving as a 
sink that year removing 177 million tons, making the 2007 net emissions 1728Mt CO2e. 
India’s forests constitute (2005) a carbon stock of 2,343Mt (UNDP 2007/08). 

The main source of GHG emissions in India in 2007 was electricity production (37.8 per 
cent), followed by industry (21.7 per cent), agriculture (17.6 per cent), transport (7.5 per 
cent) and residential energy production (7.2 per cent) (ref. INCCA 2010). The numbers for 
the industry sector includes high emission sectors such as cement (6.8 per cent of 
national total) and iron and steel (6.2 per cent of national total). The main source for 
electricity production and industry emissions is coal, which remains the main source of 
GHG emissions in India. In 2008, burning of coal was the source of 69 per cent of India’s 
electricity and heat generation (World Bank 2010a). India is carrying out reforestation 
programs, with an annual carbon sequestration effect of 41Mt on average per year 1990-
2005 (UNDP 2007/08). India’s forests store more than 2,300Mt tons of carbon.  

In 2009, the Climate Modelling Forum in India synthesized the finding of five independent 
studies estimating the GHG emissions profile of India’s energy sector up to 2030. 
According to the synthesis report, India’s GHG emissions will triple by 2030 reaching 
between 4,000Mt and 7,000Mt. The report points out that all the studies indicate that 
India’s aggregate and per capita emissions over the next two decades will, comparatively 
speaking given India’s large population, remain modest. The average per capita emissions 
of India is estimated to be 2.1 tons CO2e in 2020 and 3.5 tons CO2e in 2030.  

Vulnerability 

The continued environmental degradation in India is depleting the country’s renewable 
resource base, which is weak at the outset compared to the population size, and causing 
massive environmental health costs. In 2007, India’s Energy and Resources Institute 
estimated that environmental damage in India amounts to as much as seven to ten per 
cent of GDP (Bidwai 2010). This shows the real threat of environmental costs undermining 
the economic growth in the country.  

India was ranked in the ‘extreme risk’ category in a recent global ranking calculating the 
vulnerability of 170 countries to the impacts of climate change over the next 30 years 
(Maplecroft 2010). The study shows that almost the whole of India has a high or extreme 
degree of sensitivity to climate change, due to acute population pressure and a 
consequential strain on natural resources. This is compounded by a high degree of 
poverty, poor general health and the agricultural dependency of much of the populace. 
Bangladesh, Nepal, Myanmar and Pakistan are also among the 16 countries ranked in the 
‘extreme risk’ group, highlighting the threat of climate change to the stability of the whole 
South Asia region.  
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A recent India climate change impact assessment by the Indian government (INCCA 
2010), focusing primarily on four climate sensitive regions, estimates that in certain areas 
the average temperature will rise by up to four degrees if global GHG emissions continue 
to grow at the current rate. Overall rainfall will increase, but be spread over fewer days, 
contributing to more intense and unstable weather. The projected changes in rainfall 
patterns would mean that India’s main agricultural states in the North will face more 
severe droughts. The impact on agriculture will likely be huge, with the report predicting a 
fall in rice and maize production of 5 to 20 per cent, and in certain areas (e.g. the coast of 
Andhra Pradesh), up to 35 per cent. It is generally held that India must have an average 
rise in agricultural production of about 4 per cent every year, in order to ensure food at 
reasonable prices to all its citizens.  

Hundreds of millions of Indians in North India rely on freshwater resources from glaciers in 
the Himalayas for steady, annual water flows. Himalayan glaciers are retreating due to 
climate change, and the long-term impact on the huge freshwater systems in the region 
(incl. the Indus and its tributaries, Ganges, Yamuna, and Brahmaputra) is uncertain but 
likely negative (UNDP 2007/08). India’s minister of environment Jairam Ramesh states 
that, "No country in the world is as vulnerable, on so many dimensions, to climate change 
as India”, (INCCA 2010).  

Environmental policy 
Environmental issues are handled by the Ministry of Environment & Forests (MEF) which 
is the main agency in the administrative structure of the Central Government for planning, 
promotion, co-ordination and overseeing the implementation of India´s environmental and 
forestry policies and programs. India has a well developed set of policy, legislative and 
regulatory measures to preserve and protect the environment. This includes promotion of 
energy efficiency, renewable energy, fuel switching, energy pricing reforms and 
addressing GHG emissions in the energy sector. Since 2006, ‘environmental clearance’ 
by the use of environmental impact assessments has been mandatory for major 
development projects.  

However, environmental governance in India has for years been known to be ineffective in 
spite of relatively good policies and legislation on paper. Capacity is a key factor. Delhi 
has five million vehicles but fewer than 200 inspectors to check whether they comply with 
pollution standards (Bidwai 2010). India has 3 million small- and medium-sized companies 
in polluting industries, which are almost impossible to effectively control given that the 
India's total outlay for environmental regulation is just $500 million, one-16th the amount 
spent by America's federal Environmental Protection Agency (Overdorf 2010). India’s 
Minister of Environment, Mr. Jairam Ramesh, recently noted that the ministry over the last 
years has approved about 7,000 development projects, each with conditions and 
safeguards, but that the ministry does not have a system of monitoring compliance with 
the standards set (Bidwai 2010). Indian NGOs have gone so far as to label the ministry an 
agent for environmental destruction and being “worse than a rubber stamp”, referring to 
the increase in clearances for often controversial mining projects to 216 per year in the 
period 1998-2005, compared with an average of 19 per year in the period 1980-1997 
(Overdorf 2010).  

This may be about to change. The current India minister of the environment, Mr. Jairam 
Ramesh, has brought new vitality and self-assurance into the ministry. This has been 
most clearly demonstrated by several recent cases where the ministry has stopped large 
investment projects on environmental grounds, with the ban of the UK-based Vedanta 
Resources’ USD1.7 billion bauxite mining project in Orissa in 2010 being the prime 
example. Ramesh has also raised environmental demands with regards to the 



 CHINA, INDIA, SOUTH AFRICA, BRAZIL (BASIC): CRUCIAL FOR THE GLOBAL ENVIRONMENT 

 

 

67 R-2011-011 

construction of a new airport outside Mumbai and a coal power plant in Andhra Pradesh, 
showing that environmental concern and the Ministry of Environment and Forests now has 
to be taken into account when planning large infrastructure projects. 

Ramesh has been able to make significant institutional interventions, such as making the 
Compensatory Afforestation Fund Management and Planning Authority (whose mandate 
is to increase the country’s forest cover) operational, and improve Coastal Regulatory 
Zone regulation to better take into account environmental concerns (Goswami 2011). India 
also now for the first time has legally enforceable provisions for conservation and 
management of wetlands. These are all examples of recent strengthening of 
environmental governance in India. 

Our sources, however, point out that Ramesh has not so far been successful with his two 
major initiatives for institutional reform. At the beginning of his term Ramesh introduced 
two major institutional reforms; a new National Green Tribunal (NGT) and a National 
Environment Assessment and Monitoring Authority (NEAMA). The NGT is intended to 
simplify and replace the current complex judicial system for environment related griev-
ances, and clear a backlog of 5,000 cases. The NGT was launched in October 2010, but 
all details of its workings are still not clarified and it has not started functioning. The 
outcome of the reform is now uncertain. The NEAMA has yet to be launched, and critics 
say Ramesh has lost interest in structural reform in order to engage in high-profile 
politicking related to large infrastructure projects. While Ramesh has raised the profile of 
the Indian Ministry of Environment and Forests and put in place some institutional 
improvements, he has also come to personify the increased political weight of environ-
mental concerns in Indian politics recently. It is a widely held opinion, however, that 
Ramesh has so far failed to ensure strengthened environmental institutions that will 
enable the rising importance of environmental concerns in India to outlast himself. 

At the top of Indian politics there is a belief that environmental concerns may hamper the 
economic development, which is the main political goal. Indian Prime Minister Manmohan 
Singh has repeatedly over the last six months stated in public that India must not return 
the “license-permit raj” in order to ensure environmental protection. With this phrase Mr. 
Singh refers to the notorious body of bureaucratic red tape that was hampering economic 
growth in India, before reforms (led by Mr. Singh) started the current economic boom. The 
prime Minister has been quite open in expressing a worry that increasing environmental 
regulation may deter much needed foreign investment.  

The recent Posco-case proved the priorities at the very top of Indian politics. The Korean 
industry giant Posco had gotten the plans for a USD12 billion steel plant in Orissa 
approved by the Indian government – India’s largest ever project funded by foreign direct 
investment. In the wake of stopping the Vedanta project, the Ministry of Environment and 
Forests in the fall of 2010 recommended that the clearances for the Posco project was 
revoked, citing lapses and illegalities in the Environmental Impact Assessment process. In 
the end, however, the Posco project was approved, with the Indian press citing the 
“strategic importance” of developing industry relationships with East Asia as one main 
factor.  

Biodiversity 

India’s National Environmental Policy 2006 notes a number of goals related to protection 
of biodiversity:  

 To increase forest cover from 23 per cent to 33 per cent of the national territory by 
2012, and  
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 to establish 163 national parks and 707 wildlife sanctuaries covering 5.74 per cent of 
the total area of the country ensuring appropriate representation across all 
ecosystems.  

India is a signatory to the Convention on Biological Diversity, but did not play a very active 
role in the last meeting of the parties in Nagoya, Japan. India did show willingness to 
compromise, however, which was important in order to reach agreement on the new 
targets for 2020.  

India has been leading among developing countries in taking legislative measures related 
to access and benefit sharing of biological resources (e.g. legislation regulating access to 
biological resources and associated traditional knowledge, so as to ensure equitable 
sharing of benefits arising out of their use). The recent CBD Protocol on Access and 
Benefit-sharing of genetic resources thus followed-up on a long-time Indian goal to ensure 
benefits for traditional users of the use of biodiversity resources in a global market. India is 
planned to host the tenth Conference of Parties (COP) to the CBD in New Delhi in 
October 2012. According to a press note from the Ministry of Environment and Forests, 
hosting this COP shows “not only India´s role as a major mega-diverse country, but also 
its commitment to playing a global leadership role in biodiversity conservation”.  

As India is very vulnerable to climate change, India’s National Action Plan on Climate 
Change (NAPCC) presents a number of programs (“National Missions”) related to bio-
diversity and nature:  

 National Mission for Sustaining the Himalayan Ecosystem: The plan aims to conserve 
biodiversity, forest cover, and other ecological values in the Himalayan region, aiming 
to maintain two-thirds of the area under forest cover in order to prevent erosion and 
land degradation and to ensure the stability of the fragile ecosystem. 

 National Mission for a “Green India”: A National Mission to enchance ecosystem 
services in India including forests as carbon sinks. The main goal is afforestation of 6 
million hectares of degraded forest lands, and the expansion of forest cover to 33 per 
cent of India’s territory. 

 National Mission for Sustainable Agriculture: The plan aims to support climate 
adaptation in agriculture through the development of climate-resilient crops, expansion 
of weather insurance mechanisms, and agricultural practices. India will also “spear-
head efforts at the international level to work towards an ecologically sustainable 
green revolution.” 

Pollution 

The Indian government’s 11th FYP (2007-2012) outlined two objectives related to pollution:  

1. to attain WHO standards of air quality in all major cities by 2011-12, and 

2. to treat all urban waste water by 2011-12 to clean river waters. 

It is clear from the previous that these goals are aspirational goals rather than goals 
expected to be reached within the planning period.  

India signed the Stockholm Convention of POPs in May 2002 and ratified the convention 
in early 2006 (NEERI, 2010). While being committed to the goals of the convention, India 
has also worked for and been granted exemption for the use of certain pollutants, for 
example DDT in vector control programs as such pollutants have proved themselves 
efficient to prevent malaria disease. In 2009 new pollutants were included in the conven-
tions and India is working on the implementation of these, although the process of phasing 
out certain pollutants is on a long-term basis. Indian companies produce and use tens of 
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thousands of chemicals, but the Ministry of Environment lists and regulate a mere 700 
substances (Bidwai 2010).  

Climate change 

In the National Action Plan on Climate Change (NAPCC), the Indian Government notes 
that the measures outlined will be more successful with assistance from developed 
countries and pledges that India’s per capita GHG emissions “will at no point exceed that 
of developed countries even as we pursue our development objectives.” Prime Minister 
Manmohan Singh has earlier stated that India will reduce its total GHG emissions together 
with other nations, once they reach a global per capita average. The energy related 
national missions include the National Solar Mission and the National Mission for 
Enhanced Energy Efficiency.  

The NAPCC sets the goal of meeting 20 per cent of India’s energy needs by renewable 
energy (excl. large hydro) by 2020 and that renewable energy shall contribute 10 per cent 
of total installed capacity and 4-5 per cent of the electricity generation by 2012. In July 
2009, India unveiled a $19 billion plan to install 20GW of solar power generation capacity 
by 2022, now referred to as the Jawaharlal Nehru National Solar Mission.  

The NAPCC also summarizes existing mitigation efforts and presents new plans; 
increased purchase of grid-based power from renewable sources, promoting development 
and use of solar energy, retiring inefficient coal power plants and promoting more efficient 
IGCC and supercritical coal utilization technologies, increasing fuel efficiency standards 
(from 2011), promoting energy efficiency in urban planning (adopting building energy 
codes by 2012), reducing energy consumption in large energy-consuming industries and 
other sectors, and promoting energy-efficient appliances.  

In addition, the NAPCC focuses on promoting “strategic knowledge for climate change”, in 
order to increase the knowledge base as well as engagement with other countries in 
collaborative research, development, demonstration and dissemination of clean techno-
logies. As a follow-up to the Copenhagen Accord, India has pledged to reduce the 
emissions intensity per unit GDP with 20-25 per cent between 2005 and 2020. 
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Environmental performance assessment 

Table A4.1 2010 Environmental Performance Index – India vs. its income group 

India 
 

Objective Policy category Performance Weight 

Environmental 
Health 

(50 per cent) 

Environmental Burden of Disease R 25% 
Water (impact on humans) R 12.5% 
Air Pollution (impact on humans R 12.5% 

Ecosystem 
Vitality 

(50 per cent) 

Air Pollution (impact on ecosystem) R 4.167%
Water (impact on ecosystem) G 4.167%
Biodiversity and Habitat R 4.167%
Foresty G 4.167%
Fisheries G 4.167%
Agriculture R 4.167%

Climate Change G 25% 

Total Y 100% 

Colour codes: Green = Above or equal to income group average, Yellow = Within 10 points below income 
group average, Red = Below 10 points compared to income group average. 

Source: 2010 Environmental Performance Index. Adapted by Econ Pöyry.  

In the 2010 Environmental Performance Index (EPI) produced by Yale University, India 
scores 48.3 of the maximum 100. India is here ranked 123 out of 163. India is significantly 
behind the regional average (score of 58) and the income group average (score of 56.2). 
In the index environmental objectives are divided into the categories Environmental Health 
and Ecosystem Vitality. It is mainly India’s low score on environmental health (score of 42) 
that compromises India reaching a regional and income group average.  

Environmental health 

The Environmental Health category includes indicators related to the environmental 
burden of disease, access to clean water and sanitation as well as urban particulates and 
indoor air pollution. The assessment shows that India is far behind its peers in all three 
categories. Urban communities in India severely suffer from urban environmental 
problems such as vehicle and groundwater pollution, hazardous industrial and medical 
wastes, as well as illegal landfills and noise pollution. India has crucial environmental 
health problems hitting especially the poor and current policies are far from able to 
address them sufficiently, even if there are examples of decline in air pollution levels as a 
result of Government actions in cities like Delhi, Mumbai and Kolkata (MEF 2009). 

Ecosystem vitality 

The Ecosystem Vitality category includes a number of indicators related to ecosystem 
impact of air and water pollution, biodiversity, forestry, fisheries, agriculture and climate 
change. India has an overall score of 55 points out of a 100 in this category, which is 
similar to peers.  

India does particularly well in the areas of forestry and fisheries, where India excels with 
scores above 86 of a hundred. This reflects the comparatively low trawling and dredging 
intensity of Indian fisheries and that India has succeeded in stabilizing and increasing its 
area under forest cover during the last years, in contrast to deforestation trends in other 
countries (CBD 2009). 
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In terms of climate change and negative water impact on ecosystems, India is on an 
overall level performing average compared with peers. Looking into the details, however, it 
becomes clear that India is experiencing a very high water stress level (34 per cent of the 
country is experiencing water stress), something which calls for further measures to 
improve efficiency in water use. Concerning climate change, India does have very low per 
capita emissions compared to income group peers, but in terms of energy efficiency India 
is significantly behind peers and the region.  

India is significantly underperforming in the categories of agriculture, air pollution impact 
on ecosystems and biodiversity, with scores below 40 of a 100. In the area of agriculture, 
India has much higher water intensity than peers and agricultural subsidy schemes to a 
much lesser extent take into account biodiversity considerations. Furthermore, India’s 
pesticide regulation scores a mere 14 points out of a 100 in terms of achieving recognized 
environmental aims. In terms of air pollution impact on biodiversity, India scores low on 
tackling SO2, NOX and VOC, and also ecosystem ozone. This reflects India’s problems 
with acid rain, as described earlier. India also scores low on biodiversity. Less than 5 per 
cent of the total geographical area of India consists of protected areas to ensure long-term 
viability of ecosystems and species (MEF 2009). This is far below the 12.9 per cent which 
is protected globally for such purposes (CBD 2010) and the goal to reach 17 per cent by 
2020, showing that India’s conservation effort is still at an early stage.  

Renewable energy 

The Indian government’s ambitious plans for development of renewable energy are having 
effects. With an installed capacity of 13.2GW (GWEC 2010a), renewable energy 
(excluding large hydro) in 2010 accounted for 9 per cent of India’s overall power genera-
tion capacity, and India is on its way to more than doubling energy generation from 
sources such as solar, wind and biomass in the period 2008-2012. Most of this new 
renewable energy capacity will be wind power. At the end of 2009, India’s total installed 
wind energy generation capacity amounted to 10.9GW, the fifth largest in the world. India 
is clearly moving with regards to developing clean energy technology and already has 
several world leading companies (e.g. Suzlon and Moser Baer). 

Final comments 
As in other emerging economies such as China, India has over the last decade experien-
ced an increasing conflict between economic growth and environmental sustainability. 
Environmental policy measures have not been able to keep pace with the increased 
burden of rapid economic growth and urbanization. Urban communities in India suffer from 
urban environmental problems characteristic of an emerging economy marred by high 
poverty levels, on a scale and to degree seen in few other nations. High rates of 
biodiversity loss are a result of increasing economic activity in a country with a +1.1 billion 
population and the current infrastructure in the cities is insufficient to deal with the large 
amount of people seeking transport solutions. Large amount of pesticides and insecticides 
used in Indian agriculture have increased the amount of food produced and reduced the 
amount of malaria, but to a great cost to the environment and other health-related issues. 
India has crucial environmental health problems hitting especially the poor and current 
policies are far from able to address them sufficiently, 

Poverty is a barrier to environmental sustainability. India´s last census (2001) showed that 
approximately 40 million of the population lived in slums, that less than 50 per cent of 
urban households had tap water and that only 57.4 per cent of the population had 
sanitation facilities (Kamdar 2007). World Bank data shows that more than 75 per cent of 
India’s population lived on less than USD2 per day (at purchasing power parity) in 2007. 
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Today the degradation of especially urban areas where there is a lack of well-functioning 
sanitation, waste treatment etc. and a great amount of pollution from vehicles and industry 
has a negative impact on the whole population, but the poor in particular who often suffer 
from environmentally related health problems. As pointed out by the Indian government 
(IG 2010), this may create a vicious circle as it reduces the poor populace’s ability to lift 
themselves up to improved conditions as reduced health leads to lower capacity to work, 
to attend school etc. In order to raise the awareness of environmental issues in the 
population, the Indian government has the last two years run a number of campaigns 
including TV-spots on biodiversity, climate change, the use of plastics, pollution and 
environmental friendly lifestyles. 

India’s environmental policy is generally well developed, follows international standards 
and makes use of internationally recognized tools from legislation to related fiscal policies, 
research program and the like. Implementation is another issue, as pointed out earlier. 
The maybe largest challenge for Indian environmental policy making lies in the vastness 
of the country, the complexity of its cultural mix (and multitude of languages) and the 
coexistence of a number of different economic development levels in the population which 
creates different conditions and incentives for adhering to common environmental 
standards aimed at long-term preservation of common environmental goods and services. 
This poses numerous challenges for effective implementation, ranging from lack of skills 
at different implementation levels and/or in different regions, lack of relevant data, lack of 
enforcement capacity, great variety in the quality of governance between states, 
corruption, poverty and backwardness, as well as security issues in parts of the country 
were the federal government strives to maintain control due to insurgents. 

As a country with an insufficient biological resource base compared to the population size, 
very high levels of water stress, hundreds of millions living in poverty and thereby being 
very vulnerable to depletion of natural resources, an extremely high vulnerability to climate 
change and a population of +1.1 billion, high quality environmental management systems 
and stewardship will be crucial in order to secure the foundation for continued economic 
development in the country. 
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Pöyry is a global consulting and engineering firm 
Pöyry is a global consulting and engineering company dedicated to 
balanced sustainability. We offer our clients integrated management 
consulting, total solutions for complex projects and efficient, best-in-class 
design and supervision. Our in-depth expertise extends to the fields of 
industry, energy, urban & mobility and water & environment. Pöyry has 
7000 experts operating in about 50 countries. 
Pöyry’s management consultants guide our clients and help them find 
solutions to complex business challenges. Over the years we have 
accumulated a vast source of industry-specific knowledge, thought 
leadership and expertise. We put that knowledge to work for our clients – 
adding insight and new ways to solve business-specific problems. Pöyry 
Management Consulting has about 500 consultants in Europe, North-
America and Asia Pacific. 
Econ Pöyry is the Norwegian part of Pöyry Management Consulting, 
with offices in Oslo and Stavanger. We offer insight and understanding 
into the complex interaction between markets, technology and policy. For 
more than 20 years we have guided informed decision making across 
business, organizations and the public sector. We offer three integrated 
types of services and ways of working: Market analysis, Market design, 
and Strategy and business consulting. Our three core competence areas 
are Energy, Economics, and Environment and climate. 
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