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Figure 3.7 Cluster Analysis Derived Centers of 2010 EPI Indicators 

The cluster center (y-axis) shows the standardized difference between the cluster’s average and the EPI 
average on each indicator. 

 
 
Table 3.20: Kendall’s tau correlation coefficients between the 2010 EPI and potential drivers of 
environmental performance. 

Variable EPI10 
Per capita GDP (2007) 0.59 
Population density (2006) 0.13 
Percent of population in urban areas (2006) 0.44 
2009 Ecological Footprint (accounts for 2007) -0.31 
World Bank CPIA Stringency of business regulatory environment (2006) 0.27 
World Bank CPIA Institutions and policies for environmental sustainability (2006) 0.23 
World Bank CPIA Accountability, transparency and corruption of the public sector 
(2006) 0.26 

Trade as percent of GDP (2006) 0.13 
Taxes as percent of international revenue (2006) -0.43 
Climate change policy score (0,1,2 for cap and trade and/or carbon tax policies) 0.45 
Transparency Internationals Corruption Perception Index (2006) 0.54 
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3.4.  EPI Drivers 
 
Among a selection of potential drivers for 
good environmental performance that 
include income, population density, 
urbanization, ecological footprint, 
corruption, institutional and regulatory 
system variables, trade openness, and 
climate change policies, three stand out for 

their clear correlation: per capita income, 
corruption (the accountability, transparency, 
and corruption of the public sector), and 
government effectiveness. Table 3.20 shows 
the correlations of the 2010 EPI with these 
potential drivers.

 

3.4.1. GDP Per Capita 
 
As mentioned earlier, per capita GDP is 
correlated with higher performance on the 
EPI (Figure 3.8).  The overall R-square 
between the 2010 EPI and log of GDP 
is0.59  The spread in EPI scores is greater at 

higher levels of income, reflecting disparate 
performance on Ecosystem Vitality. Poorer 
countries tend to have more uniformly low 
scores below 50.

 
 

Figure 3.8  Relationship of 2010 EPI and GDP per capita (log scale) 
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3.4.2. Corruption 
 
The control of corruption measure is 
aggregated from a number of indicators 
gauging perceptions of corruption, 
conventionally defined as the exercise of 
public power for private gain (Kaufmann et 
al. 2007). Environmental performance is 
correlated with corruption as measured by 
the Corruption Perceptions Index (Figure 

3.9). Countries with high levels of perceived 
corruption tend to have low levels of 
environmental performance, whereas 
countries with low levels perform better on 
the EPI. This relationship is particularly 
marked for the Environmental Health 
objective and the Water Quality Index 
indicator.

 
 
 

 
Figure 3.9 Relationship of 2010 EPI and Control of Corruption 

  
 

3.4.3. Government Effectiveness 
 
Government effectiveness measures the 
competence of the bureaucracy, the quality 
of policymaking, and public service delivery 
(Kaufmann et al. 2007). A slight positive 
relationship exists between government 
effectiveness and EPI performance (Figure 
3.10). Particularly, government effectiveness 

positively correlates with performance on 
the greenhouse gas emissions per capita, 
health ozone, growing stock, and water 
quality indicators. Government effectiveness 
shows a slight negative correlation with 
performance on the sulfur dioxide indicator. 
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Figure 3.10  Relationship of 2010 EPI and Regulatory Rigor 

  
 

 
Figure 3.10  Relationship of 2010 EPI and Government Effectiveness 
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5. THE 2010 EPI, 2008 EPI, PILOT 2006 EPI, AND 
ENVIRONMENTAL SUSTAINABILITY INDEX 
 
Comparison of the 2010 Environmental Performance Index and the 
2008 Environmental Performance Index 
 
Both the 2010 EPI and the 2008 EPI are 
outcome-oriented performance indices. Like 
the 2008 EPI, the 2010 EPI is an attempt to 
assess current environmental conditions to 
provide policymakers with information they 
can use now in forming and assessing policy 
responses to environmental challenges 
through a data-driven approach. Both 
indices use a proximity-to-target approach to 
assess countries’ performance on accepted 
targets for environmental sustainability 
where governments can have an immediate 
effect on improving environmental 
conditions. 
 
While following the same general principles 
of construction and interpretation (i.e., a 
multi-tier aggregation of proximity-to-target 
indicators), the 2010 EPI differs from the 
previous index in both structure and content. 
Structurally, like the 2008 EPI, the 2010 
EPI’s indicators are aggregated into policy 
categories that reflect their thematic 
similarities. These policy categories are 
aggregated into two broad policy objectives 
that policymakers strive for - Environmental 
Health and Ecosystem Vitality. In the 2010 
EPI, however, the weighting and substance 
of some indicators have changed. Notably, 
Greenhouse Gas Emissions Per Capita in the 
Climate Change policy category now 
accounts for 12.5 percent of the total EPI 
score. Except for Climate Change, each of 
the policy categories’ weights under the 
Ecosystem Vitality objective have been 
reduced from 7.5 percent to 4.2 percent, 
while Forestry, Fisheries, and Agriculture 
have been extended to their own, equally-

weighted policy categories. This also means 
that the weight on Ecosystem Air Pollution 
has been increased from 2.5 to 4.2 percent.   
 
While there are still 25 indicators overall, 
some of the indicators within the policy 
categories have been modified. The 2008 
EPI measure of Local Ozone in the 
Environmental Health objective has been 
eliminated. The 2010 EPI adds Nitrogen 
Oxide Emissions and Non-Methane Volatile 
Organic Compounds in the Ecosystem Air 
Pollution policy category, and a Water 
Scarcity Index has been added to the 
Ecosystems Water policy category.  
 
The Effective Conservation and 
Conservation Risk Index indicators have 
been dropped from the Biodiversity and 
Habitat policy category, while Biome 
Protection has been added. Forestry gains a 
Forest Cover Change measure, and Burned 
Land Area and Intensive Cropland have 
been eliminated from the Agriculture policy 
category. Within the Climate Change policy 
category, updated data sources from the 
World Resources Institute’s Climate 
Analysis Indicator Tools (CAIT), land use 
change emissions data from Richard 
Hougton’s research, and the latest data from 
the International Energy Agency were used 
to refine the measurements of the indicators. 
These changes help the 2010 EPI present a 
more thorough inclusion of data that provide 
more accurate information on environmental 
indicators.  
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One important change in the 2010 EPI is the 
use of the logarithmic transformation for the 
calculation of many of the indicators, 
including: Environmental Burden of Disease, 
Urban Particulates, Sulfur Dioxide 
Emissions, Nitrogen Oxide Emissions, Non-
Methane Volatile Organic Compounds, 
Ozone Exceedance, Water Stress, Marine 
Protected Areas, Agricultural Water Stress, 
Greenhouse Gas Emissions Per Capita, 
Electricity Carbon Intensity, and Industrial 
Carbon Intensity. Most of these performance 
measures have a sizeable number of 
countries very close to the targets.  
 
On the raw scale of measurement, as was 
used in 2008, the EPI would essentially 
ignore small differences among these top-
performing countries, only acknowledging 
the more substantial differences between 
leaders and laggards. The use of the 
logarithmic transformation has the effect of 
“spreading out” these leading countries, 
allowing the EPI to reflect important 
differences not only between the leaders and 
laggards, but also among leaders who 
achieve different degrees of high-end 
performance. 
 
A secondary benefit of the logarithmic 
transformation is to improve the 
interpretation of differences between 
countries at different ends of the scale. For 
example, consider the Urban Particulates 
(PM10) indicator. On a raw scale (µg/m3), 
Venezuela and South Africa differ by 10 
units (having PM10 values of 10.54 and 
20.54, respectively), as do Libya and Kuwait 
(87.63 and 97.31, respectively). However, 
we naturally acknowledge that they are 
substantively different; Venezuela is an 
order of magnitude better than South Africa, 
while Libya and Kuwait differ by a much 
smaller amount in percentage terms. 
Compared to the use of the raw scale of 
measurement, the logarithmic 
transformation somewhat downplays the 
differences between the leaders and laggards, 

while more accurately reflecting the nature 
of differences at all ranges of performance.  
 
A third methodological divergence from the 
2008 EPI is the process of filling data gaps. 
The 2008 EPI employed limited and 
strategic use of data imputation, while the 
2010 EPI gives preference to averaging 
around gaps, as well as using imputation. 
Changing the weights surrounding missing 
data to compensate for that missing data 
allows the 2010 EPI broader coverage of 
countries – 163 as opposed to 149 in 2008. 
Since one of our guiding principles is to 
offer a globally relevant and globally 
applicable performance assessment tool, 
data coverage is of paramount importance.  
 
Unfortunately, the inclusion of more 
advanced indicators often comes at the 
expense of geographical coverage. For this 
reason, we have used a suite of imputation 
methods, including regression and 
correlation analysis, to increase country 
coverage in these indicators: Access to 
Sanitation, Access to Drinking Water, 
Indoor Air Pollution, Water Quality Index, 
Greenhouse Gas Emissions Per Capita, 
Electricity Carbon Intensity, and Industrial 
Carbon Intensity. Since these imputed 
values may reflect the true but unknown 
values to varying degrees of accuracy, we 
have clearly marked them in the data tables.  
 
The 2010 EPI demonstrates our commitment 
to identifying the best available, and 
developing the best possible, environmental 
performance indicators at the global level. 
We believe that the new 2010 EPI is a 
continued improvement and makes a 
significant contribution to environmental 
performance assessment.  
 
Specifically, the 2010 EPI has improved 
upon the 2008 EPI by refining the basis on 
which the Environmental Health category is 
tracked.  In particular, we have reduced 
redundancy by removing the 2008 Local 
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Ozone indicator. The ozone measurement 
relies heavily on modeled data, and so the 
inclusion in only one category reduces the 
overall weight of that data. The 2010 EPI 
also more fully captures the effects of air 
pollution on the environment, adding 
indicators for Nitrogen Oxide Emissions and 
Non-Methane Volatile Organic Compounds. 
We have further strengthened the water 
indicators by including the Water Scarcity 
Index as an indicator. The 2010 EPI has 
refined the Biodiversity and Habitat policy 
category by concatenating the Effective 
Conservation and Conservation Risk Index 
indicators into the more efficient Biome 
Protection indicator. New technology and 
approaches to measuring vegetative cover 
using satellite imagery have allowed the EPI 
to expand the important performance 
measures around forests to include the 
Change in Forest Cover indicator.   
 
One of the more significant changes in the 
2010 EPI indicators concerns the 
Greenhouse Gas Emissions Per Capita 
indicator. This indicator has been given 
more weight, accounting for 12.5 percent of 
the overall 2010 EPI. The prioritization of 
this indicator reflects the diversity of 
important greenhouse gas sources, which are 
often not accessible through global data sets. 
While a proper deconstruction of the drivers 

of greenhouse gas emissions in each country 
would offer a better suite of indicators, 
weighting the per capita emissions more 
heavily points to the importance of total 
emissions and serves as a target for a 
potential international agreement.  
 
Despite the progress made in indicator 
development and data availability, the 2010 
EPI once again highlights the glaring gaps in 
global environmental data. Several 
important environmental concerns such as 
population exposure to toxics and heavy 
metals (such as lead, mercury, and 
cadmium), loss of wetlands, waste 
management, transnational outsourcing and 
spill-over effects of “dirty” industries, 
cannot be measured adequately at the global 
level because of lack of data, targets, or 
scientific certainty. Although the 2010 EPI 
contains 163 countries, dozens of countries 
are not included because of the lack of 
information about key indicators.  Our 
efforts to produce meaningful imputations 
fell short in these cases. These data limits 
make tracking and monitoring of both 
environmental progress and the success of 
policy and management efforts difficult. 
Although the 2010 EPI improves upon the 
2008 EPI, much work remains to be done in 
establishing consistent data collection and 
monitoring of environmental metrics.

 
 
Comparison of the Environmental Sustainability Index and the 
Environmental Performance Index 
 
Between 1999 and 2005 the Yale and 
Columbia team published four 
Environmental Sustainability Index reports 
(http://sedac.ciesin.columbia.edu/es/esi/) 
aimed at gauging countries’ overall progress 
towards “environmental sustainability.” 
These indices covered up to 76 different 
elements of sustainability across economic, 
social and environmental issues. Since then 
our focus has shifted to environmental 

performance, measuring the ability of 
countries to actively manage and protect 
their environmental systems and shield their 
citizens from harmful environmental 
pollution. This focus avoids the problem of 
comparing apples to oranges that inevitably 
occurs when one takes a “triple bottom line” 
approach – and centers the analysis on 
environmental performance issues for which 
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all national governments can be held 
accountable. 
 
Why this shift in our work? While 
sustainability research continues at a fast 
pace across the world, a commonly accepted 
and measurable definition of environmental 
sustainability remains elusive. Distinct 
approaches have emerged and consolidated 
within different disciplines, and cross-
disciplinary exchange has promoted new 
advances, but the challenges are still 
formidable. In addition, the immediate value 
to policymakers was limited by the 
complexity of the problem; scientific 
uncertainties about cause-effect 
relationships; and the intricate and 
competing linkages between policy actions 
and the social, economic, and environmental 
aspects of sustainable development. 
 
In contrast, environmental performance 
offers a more relevant and easily measured 
approach to reducing our environmental 
impacts. The possibility of selecting 
outcome-oriented indicators for which 
policy drivers can be identified and 
quantified is an appealing scenario for 
policymakers, environmental scientists and 
advocates, and the public alike. This method 
promotes action, accountability, and broad 
participation. The EPI’s proximity-to-target 
approach in particular highlights a country’s 
shortcomings and strengths compared to its 
peers in a transparent and easily visualized 
manner. These signals can be acted on 
through policy processes more quickly, 
more effectively, and with broader 
consensus than most sustainability metrics.  
 
In some cases, the EPI targets can already be 
viewed as sustainability targets, while other 
indicators represent the most widely 
accepted or most widely agreed-upon policy 
goals. This partly reflects the varying degree 
of certainty regarding the scientific 
consensus of what a truly sustainable 
performance on a given indicator would be. 

 
Aside from these main conceptual and 
structural differences, how exactly do the 
EPI and ESI differ from each other? A 
summary of the differences is shown in 
Table A for the 2005 ESI, Pilot 2006 EPI, 
2008 EPI, and 2010 EPI.  
 
In contrast to the relative measurements of 
the ESI, the EPI focuses on measuring 
performance rather than considering 
resource endowments and future trajectories. 
The sustainability thresholds of many 
environmental and socio-economic aspects 
are extremely difficult to determine and, 
given the dynamics of human and ecological 
change, might not exist in an absolute sense. 
The ESI evaluates environmental 
sustainability relative to the paths of other 
countries. The EPI, on the other hand, uses 
the distance to performance targets as the 
main criteria, acknowledging that these 
targets represent imperfect goal posts and 
can depend on local circumstances. 
 
Although both the EPI and ESI are multi-tier, 
average-based indices, they significantly 
differ in the categories of which they are 
composed. In line with sustainability 
research, the ESI considers not only 
environmental systems, but also adapts the 
Pressure-State-Response framework to 
reflect institutional, social, and economic 
conditions. The EPI, in contrast, considers 
only ecological and human health outcomes 
regardless of the auxiliary factors 
influencing them. The basic premise of the 
EPI is therefore normative. Each country is 
held to the same basic conditions necessary 
to protect human and environmental health 
now and in the future. The benchmarks for 
these conditions are enshrined in the 25 
indicator targets. As a result of the EPI’s 
narrowed scope, the categories and 
indicators tracked are both different and 
smaller in number.  
Data quality and coverage play important 
roles in both the EPI and ESI. We believe 
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that the value of a sustainability or a 
performance index is diminished if only a 
handful of countries can be included and 
compared. Yet, while the ESI makes 
relatively extensive use of imputation 
techniques to fill data gaps, the availability 
of actual ‘real’ data was given much higher 
weight in the EPI to reflect the relevance of 
observed data in the policy process (the 

2010 and 2008 EPIs do make limited use of 
imputing missing values in selected 
variables to maintain country coverage). As 
our knowledge of cause-effect relationships 
and statistical methods for data imputation 
continues to increase, however, it is likely 
that model-based imputations will gain more 
credibility in the future and in some cases 
even outperform observations in accuracy.
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Table A: Comparison of ESI and EPI objectives and design  
 
Category 2005 ESI 2006 EPI 2008 EPI 2010 EPI 
Objective Gauges the long term 

environmental 
trajectory of countries 
by focusing on 
“environmental 
sustainability” 

Assesses current environmental conditions 

Design Provides a relative 
measure of past, 
current, and likely 
future environmental, 
socio-economic, and 
institutional conditions 
relevant to 
environmental 
sustainability 

Provides an absolute measure of performance by assessing countries on 
a proximity-to-target basis 
 

Design and 
theoretical 
framework 

Tracks a broad range 
of factors that affect 
sustainability using an 
adaptation of 
Pressure-State-
Response framework 

Focuses narrowly on areas within governmental control using a 
framework of absolute, fixed targets 
 

Structure Multi-tier consisting of 
5 components: 
Environmental 
systems, Reducing 
environmental 
stresses, Reducing 
human vulnerability, 
Social and 
institutional capacity, 
Global stewardship 
undergirded by  
21 indicators and 76 
variables (Note: the 
variables in the ESI 
can be compared with 
indicators in the EPI 
and indicators in the 
ESI are more 
reflective of the policy 
categories in the EPI) 

Multi-tier consisting 
of 2 objectives: 
Environmental 
health and 
Ecosystem vitality, 
6 categories: 
environmental 
health, air quality, 
water resources, 
biodiversity and 
habitat, productive 
natural resources, 
and sustainable 
energy, 16 
indicators 

Multi-tier consisting of 
2 objectives: 
Environmental health 
and Ecosystem vitality, 
6 categories: 
environmental health, 
air quality, water 
resources, biodiversity 
and habitat, productive 
natural resources, and 
climate change, 25 
indicators 

Multi-tier consisting of 2 
objectives: 
Environmental health 
and Ecosystem vitality, 
10 categories: 
environmental burden of 
disease, air quality 
(effects on humans), 
water (effects on 
humans), air pollution 
(effects on ecosystems), 
water quality and 
quantity (ecosystems), 
biodiversity and habitat, 
forestry, fisheries, 
agriculture, and climate 
change, 25 indicators 

Data quality 
and coverage 

Stringent grading 
system; flexible data 
requirements allow 
for missing data to be 
imputed 

Stringent data 
quality 
requirements, no 
imputation of 
missing data  

Stringent data quality requirements; imputation of 
missing data in selected indicators 
 

Environmental 
Health (EPI 
objective, ESI 
indicator) 

Indicators compare 
mortality rates of 
environmentally 
related diseases 
using proxy 
indicators: child 
mortality, child death 
from respiratory 
diseases, and 
intestinal infectious 
diseases 

Estimates 
environmentally-
related impacts on 
health through 
child mortality, 
indoor air pollution, 
urban particulates 
concentration, 
access to drinking 
water, and 
adequate 
sanitation 

Estimates 
environmental burden 
of disease directly 
using WHO-developed 
disability adjusted life 
year (DALYs), local 
ground-level ozone 
and urban particulate 
concentrations, indoor 
air pollution, access to 
drinking water, 
adequate sanitation 

Estimates 
environmental burden of 
disease directly using 
WHO-developed 
disability adjusted life 
year (DALYs), urban 
particulate 
concentrations, indoor 
air pollution, access to 
drinking water, access 
to sanitation 



2010 ENVIRONMENTAL PERFORMANCE INDEX  
  
 

January 2010 52 

Air Pollution Measures effects of 
air pollution as well as 
levels of air pollution: 
Coal consumption per 
capita, anthropogenic 
NO2, SO2, and VOC 
emissions per 
populated land area, 
and vehicles in use 
per populated land 
area 

Measures air 
quality:  
Percent of 
households using 
solid fuels, urban 
particulates and 
regional ground-
level ozone 
concentration  

Measures atmospheric 
conditions pertaining to 
both human and 
ecological health:  
Health – Indoor air 
pollution, urban 
particulates, local 
ozone 
Ecosystems – 
Regional ozone, sulfur 
dioxide emissions (as 
proxy for its ecosystem 
impacts when 
deposited) 

Measures atmospheric 
conditions pertaining to 
both human and 
ecological health:  
Health – Indoor air 
pollution, and urban 
particulates 
Ecosystems – Regional 
ozone, sulfur dioxide, 
nitrogen oxides, and 
NMVOC emissions (as 
proxy for its ecosystem 
impacts when 
deposited) 

Water 
Resources and 
Stress 

Measures both water 
resources and stress: 
Quantity - Freshwater 
per capita and 
internal groundwater 
per capita 
Reducing stress – 
BOD emissions per 
freshwater, fertilizer 
and pesticides 
consumption per 
hectare arable land, 
percentage of country 
under water stress 

Measures both 
water resources 
and stress: water 
consumption and 
nitrogen loading 

Measures water stress 
through water stress 
index 

Measures water stress 
through water stress 
index and overuse 
through water scarcity 

Water Quality Key water quality 
indicators: dissolved 
oxygen, electrical 
conductivity, 
phosphorus 
concentration, 
suspended solids 

Proxy for water 
quality: nitrogen 
loading  

Assesses water quality 
through composite 
Water Quality Index, 
which incorporates 
dissolved oxygen, pH, 
electrical conductivity, 
total nitrogen and total 
phosphorous 
concentrations 

Assesses water quality 
through composite 
Water Quality Index, 
which incorporates 
dissolved oxygen, pH, 
electrical conductivity, 
total nitrogen and total 
phosphorous 
concentrations 

Climate 
Change / 
Energy 

Tracks emissions per 
capita and per GDP 
Eco-efficiency 
indicator includes a 
measure of energy 
efficiency and 
renewable energy 

Links energy to 
climate change via 
CO2 emissions per 
GDP, percent of 
renewable energy 
and energy 
efficiency 

Explicitly assesses 
contributions to climate 
change through 
emissions per capita, 
emissions per 
electricity generated, 
and industrial carbon 
intensity 

Explicitly assesses 
contributions to climate 
change through 
emissions per capita, 
emissions per electricity 
generated, and 
industrial carbon 
intensity 

Biodiversity & 
Habitat 

Focuses on species 
protection: 
Percentage of 
threatened birds, 
mammals, and 
amphibians in a 
country, the National 
Biodiversity Index 
(measures species 
richness and 
abundance), and 
threatened 
ecoregions 

Focuses on biome 
and resource 
protection:  
wilderness 
protection, 
ecoregion 
protection, timber 
harvest rate, and 
water consumption 

Focuses on biome 
protection, including 
marine areas, and 
species conservation 
through Effective 
conservation, 
Conservation Risk 
Index, and critical 
habitat protection, 
indicators 

Focuses on biome 
protection, including 
marine areas, and 
species conservation 
through critical habitat 
protection, and critical 
habitat protection, 
indicators 
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Forests Proxies for 
sustainable forest 
management: Annual 
change in forest 
cover and Percentage 
of total forest area 
that is certified for 
sustainable 
management 

Proxy for 
sustainable forest 
management: 
Timber harvest 
rate  

Proxy for sustainable 
forest management: 
Change in growing 
stock 

Proxy for sustainable 
forest management: 
Change in growing 
stock and Forest Cover 

Agriculture Proxy for sustainable 
agriculture: 
Agricultural subsidies 

Proxy for 
sustainable 
agriculture: 
Agricultural 
subsidies 

Proxies for sustainable 
agriculture: Agricultural 
subsidies, Intensive 
cropland usage, 
Pesticide regulations, 
and Burned land area 

Proxies for sustainable 
agriculture: Agricultural 
subsidies, Irrigation 
Stress, and Pesticide 
regulation 

Fisheries Proxy for sustainable 
fisheries 
management: 
Overfishing 

Proxy for 
sustainable 
fisheries 
management: 
Overfishing  

Proxy for sustainable 
fisheries management: 
Trawling intensity, 
Marine Trophic Index 

Proxy for sustainable 
fisheries management: 
Trawling intensity, 
Marine Trophic Index 

 
 
 
 



2010 ENVIRONMENTAL PERFORMANCE INDEX  
  
 

January 2010 54 

6.  TREND DATA 
 
For the 2010 EPI we sought to obtain trend data for all indicators. Experience has shown that EPI 
country scores and ranks change from year to year for reasons that can largely – though not 
exclusively – be attributed to changes in the underlying index framework, methods, and data 
sources.  Consistent trend data offer one of the few possible means to examine whether countries 
are making progress towards higher levels of environmental performance or slipping behind. 
Apart from the Water (effects on humans) and Climate Change policy categories, we could not 
find data with sufficiently long time series to conduct a trend analysis. Hence, our focus in this 
chapter is on these two categories, with brief treatment of shorter time series in the last chapter 
section.  
 
With trend data it is important to recognize that when countries start from very low baselines, it 
is possible to register very large percentage growth improvements that may not be terribly 
meaningful. A country with only 3% coverage in the Access to Drinking Water and Access to 
Sanitation indicators could double its coverage by moving to 6% (a 100% improvement), and 
triple it by moving to 9% (a 200% improvement).  This is true of most of the countries that have 
seen the most dramatic percentage growth improvements in water and sanitation coverage. By 
the same token, declines from 4% to 2% would represent a 50% decrease, though the population 
difference between these two coverage rates may not be very significant.  In terms of greenhouse 
gas emissions, the signal is the opposite – declines are “positive” from an environmental 
viewpoint, and increases are “negative” – but the same principle applies.  Many of the countries 
that have seen dramatic increases in emissions also started at a low base, and hence their 
percentage changes need to be understood in that light. 
 
 
6.1.  Water (effects on human health)  

Consistent trend data on Access to Drinking Water and Access to Sanitation exist from 1990 to 
2006. The trend data for access to improved water supplies (Figure X.1) show generally positive 
results, with 97 countries raising their Access to Drinking Water coverage, and four countries 
(Cambodia, Ethiopia, Burkina Faso, and Chad) more than doubling their access. Fifty-five 
countries saw improvements in coverage of 10 percent or more. 

Unfortunately, there were also retrenchments. With water supply it is not sufficient to “tread 
water.” Any country that does not actively increase coverage, whether by government efforts or 
increases in income that result in people investing in their own water and sanitation infrastructure, 
will inevitably score lower on the Access to Drinking Water indicator as population grows.  The 
countries that have seen declines are generally among the poorest, although some negative 
changes, such as that seen in Algeria (-9.6%) may be artifacts of the data rather actual declines in 
coverage. A number of the countries in this group have seen prolonged armed conflicts or social 
unrest – among them Sierra Leone, Iraq, and the Occupied Palestinian Territory. 
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Figure 6.1 Change in Access to Improved Water Supplies  

 

In terms of Access to Sanitation, the greatest increases have been in South and Southeast Asia, 
where Laos, Myanmar, Cambodia, and Nepal all more than tripled (>200% change) their 
coverage (Figure X.2).  Sixty-three countries saw improvements of 10% or more. Unfortunately, 
a number of countries also saw declines, the most precipitous of which were Jordan, Micronesia, 
Liberia, Rwanda, and Haiti, all with more than 10% declines. The last three have also been 
affected by civil war and chronic instability. 
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Figure 6.2  Change in Access to Improved Sanitation

 

Between water and sanitation, we see a number of Asian and sub-Saharan African countries 
making significant progress. Laos, Cambodia, and Burkina Faso are among those countries that  
have seen significant improvements in coverage (and now have above 60% of their populations 
with Access to Drinking Water), and if they continue on a similar trajectory they may well be on 
target to meet the MDGs. 
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6.2.  Climate Change  
 
The signal from the Climate Change trend data is even more difficult to discern than that of the 
Access to Drinking Water and Access to Sanitation indicators. This may be because of 
deficiencies in the underlying data, especially those dating to the early 1990s. Here we present 
trends for two indicators – Industrial Carbon Intensity and Electricity Carbon Intensity. The third, 
Greenhouse Gas Emissions/Capita (including land use emissions), cannot be reliably assessed 
due to the fact that the land use emissions were imputed in some cases. 
 
The trend data for Industrial Carbon Intensity (carbon emissions from industry per industrial 
GDP) from 1990-2005 are found in Table X.3. This is a measure of the carbon intensity of 
industrial production, and declines in intensity show that more goods are produced with fewer 
emissions. If the numbers are taken at face value, approximately 47 countries are improving, and 
68 countries are either stagnant or seeing declines in industrial energy efficiency. For a few 
countries, improvements in efficiency can clearly be attributed to increases in either efficiency 
(improved plants, more efficient production systems – e.g. for Norway, Netherlands, and the UK) 
or to the use of renewable energy sources (e.g. Ghana). For others, such as the Democratic 
Republic of Congo, Bahrain, and Turkmenistan, the reasons for the increases in the energy 
efficiency of production are more opaque, and cannot be easily explained. For the countries at 
the other end that are seeing increases in Industrial Carbon Intensity, it is possible that some of 
them saw declines in real dollar values of production while retaining level emissions. Under this 
scenario, a country would see decreasing efficiency.   
 
In terms of large industrialized countries, the United States has seen a 24% increase in Industrial 
Carbon Intensity, whereas China has seen an increase of only 3.1%. China’s industrial 
production has skyrocketed since 1990, and it appears that efficiency has largely kept pace, 
perhaps because of China’s massive investment in energy-saving technology. Germany and 
Russia both saw significant improvements in efficiency of 20% and 7.9%, respectively. In the 
first instance, Germany has invested heavily in more efficient production methods, and in the 
other many inefficient Communist era factories have been shut down.  In any case, these 
improvements are to be lauded. 
 
For changes in Electricity Carbon Intensity (CO2 emissions per kilowatt hour of energy 
produced) from 1992-2007 (Table X.4), some countries have invested heavily in hydroelectric 
energy and consequently have seen a decrease in emissions per unit of energy produced (e.g., 
Mozambique, Nepal, Colombia, and Zambia). As for the other top ranked countries such as 
Luxemburg and Tajikistan, it is unclear what is driving their improved performance.  Most 
industrialized countries have seen declines of -4% to -40%.  On the other end of the spectrum, 
some countries have seen preposterous increases of greater than 1,000% in Electricity Carbon 
Intensity, which are most likely artifacts of the data. Beyond these outliers, there are some 
surprising countries in the list of countries that have seen increases – including Iceland (heavily 
dependent on thermal energy), Chile, and New Zealand.  
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Figure 6.3   Changes in carbon emissions from industry per industrial GDP 
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Figure 6.4  Trends in emissions per kilowatt hour of energy produced 

 
 
6.3.  Other trends 
 
We limited our analysis of change in other indicators to a subset of European and OECD 
countries. There are data for 36 countries showing declines in Urban Particulates (PM10 
concentrations) of between 14% and 77% from 1990 and 2006. The former Soviet Bloc countries 
of Georgia, Belarus, Ukraine and Estonia have seen the greatest improvements, owing, most 
likely, to the shuttering of inefficient Soviet era industries. But all of Western Europe and 
Canada have seen declines that average 20% or more. In terms of NOx emissions, again the 
former Soviet Bloc and Eastern European countries have seen heavy declines since 1990, with 
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Moldova and Georgia seeing greater than 75% reductions. On the other hand, several countries 
saw increases, including Austria (+14%), Spain (+20%), Cyprus, and Greece (+25% each). 
Finally, recycling rates – for those few western European countries with data – have also 
increased dramatically and across the board from 1995-2007. 
 
We have a shorter time series, from 2006-2009, for Biome Protection (weighted average 
percentage of biome area covered by protected areas). Although there have been changes in 
scores, the results may reflect improvements in the underlying protected areas database (the 
World Database of Protected Areas), which has been consistently improved since an 
international agency consortium effort re-launched the database in 2005. Thus, Albania, 
Swaziland, Romania, and the United Kingdom all apparently saw increases of 90% or more. On 
the opposite end, countries like the United States saw apparent decreases of 24%, yet there is no 
evidence of any protected areas having been degazetted during this period. (Such a move would 
trigger widespread protest in the U.S., particularly by NGOs.) 
 
6.4.  Conclusions from the Trend Analysis 
 
This preliminary trend analysis has perhaps raised more questions than it has answered, revealing 
that even with trend data, which in theory should enable one to tease out the countries with 
improving environmental performance, interpretation of results can be difficult.  Nonetheless, we 
see this as a profitable area for further exploration, and hope that in the future sufficient high-
quality data may be available to generate more reliable trends. 
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