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What is the ESI?

» The ESI measures the relative progress of 146
countries towards sustainability

— “The ESI score quantifies the likelihood that a
country will be able to preserve valuable
environmental resources effectively over the period
of several decades.” (2005 ESI report, p.23)

* Itis constructed from 76 variables aggregated
to 21 indicators and 5 components

* Itis developed on the premise the effective
indicators describe problems, diagnose
causes, design solutions, and drive action
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ESI Rankings

Top Ten Other Countries Bottom Ten
1 Finland 11 Brazil 137 Yemen ™\
2  Norway 31 Germany 8 KUW
3 Uruguay 33 Russia 139 Trinidad & Tob.
4 IcelarD 36 France @ Sudan
5 Sweden 45 U.SA. 141 Haiti
6 Canada 65 UK. Uzbekistan ~
7  Switzerland 93 South Africa )
8 Guyana 95 Mexico
9 Argentina 101 India 145 Taiwan
10 Austria 133 China 146 North Korea

i
Robinson Projection

Bottom 4th 3rd 2nd Top
Quintile ! - Quintile Quintile Quintile - Quintile




Peer-group Analysis

 Statistical analysis of similarities
between countries allows to identify
“best practices”, determine the leaders
for any given issue

» 2005 ESI uses cluster analysis to
group countries according to similarities
in the 21 indicators

Cluster Analysis: ESI Characteristic-Based Country Groupings

———




Most influential factor for
2005 ESI: Governance

Most Highly Correlated variables with ESI

Variable Correlation
Civil liberties 0.59
WEF environmental governance 0.54
survey

Government effectiveness 0.51
Democratic institutions 0.50
Rule of Law 0.50
Participation in intl. Environmental 0.49
agreements

Assessing Land Degradation
Using ESI Variables

» Agricultural Land:
— Fertilizer consumption per hectare (100 gr./ha)
— Pesticide consumption per hectare (100 gr./ha)
— Salinized lands as % of irrigated land area
— Agricultural subsidies (scale from 1 to 8, with 8 highest)
* Forests
— Forest certification (% forests under FSC and PEFC)
— Deforestation (% annual change 1990-2000)
* Water:
— Water quality indicator (combined DO, PH, SS, and EC)
— Water availability (1,000 cubic meters per person)
— Water stress (% territory in which consumption >40% avail.)




Sample Results

» 115 ESI countries in Africa, Asia, Latin
America, and Eastern Europe & former
Soviet Union

» Results are only indicative

Country FERTHA Country FERTHA
Fertilizer Use Malaysia 6,281.76 =628 kg/ha Angola 0.00
Costa Rica 5,686.67 Liberia 0.00
per HeCtare Egypt 4,574.16 Bhutan 0.00
Arable Land Lebanon 3,210.77 Cambodia 0.00
Viet Nam 3,075.69 Rwanda 3.00
(100 g r/h a) Sri Lanka 2,616.54 Central Afr. Rep. 3.11
Colombia 2,545.31 Namibia 3.68
China 2,463.03 Sierra Leone 6.00
Countries with chie 24268 Countries with least % 923
ICathn Bangladesh 1,675.70 a I|Cat|0n Niger 11.10
greateSt app I Oman 1,576.58 pp Uganda 11.37
Uzbekistan 1,545.82 Madagascar 2297
Croatia 1,474.98 Kazakhstan 23.40
Ecuador 1,423.46 Mongolia 26.69
Honduras 1,418.54 Ghana 27.57
Philippines 1,382.95 Moldova 28.02
Pakistan 1,360.44 Gambia 32.00
Guatemala 1,345.18 Guinea 35.96
Belarus 1,272.22 Burundi 38.89
Indonesia 1,231.02 Mauritania 40.98
Venezuela 1,154.73 Bolivia 41.79
Brazil 1,150.60 Chad 48.61
North Korea 1,148.00 Sudan 48.67
Thailand 1,144.67 Kyrgyzstan 50.00
Poland 1,114.21 Tanzania 56.25
El Salvador 1,108.70 6.25 kg/lha = Mozambique 62.25

India 1,073.24 Zambia 69.20




Salinized Lands ¢ e Agricultural counts e
Uzbekistan X - ungary
as Percent of Eoypt s Subidies Score e .
I rrl g ated Land Turkmenistan 34.06 Poland 2
Cuba 21.80 Slovakia 2
Area Iran 12.86 Argentina 1
Tajikistan 10.87 Brazil 1
Indonesia 9.82 Bulgaria 1
1 1 Azerbaijan 9.20 Costa Rica 1
Countries V\./I'th Peru 7.00 Countries with Tunisia 1
greatest sol A sz highest subsidies oo '
Sal ni Zatl on Kyrgyzstan 4.18 South Africa 1
Argentina 1.68 Turkey 1
Chile 1.46 India 1
Mexico 1.41 Thailand 1
Bangladesh 1.18 Venezuela 1
Kazakhstan 1.12 China q-
Syria 112 Colombia 1
Bolivia 0.70
Jordan 0.57
Guatemala 0.26
Brazil 0.02
Country FORCERT Country FOREST
Croatia 100 . Burundi -9.0
Forest Polend » Deforestation - 57
Certlflcatlon Latvia 58 (annual % El Salvador -4.6
Lithuania Rwanda -3.9
(% foreSt area) South Africa 18 Change) Niger -3.7
Guatemala 17 Togo -3.4
Hungary 10 Cote d'lvoire -3.1
Chile 6 Nicaragua -3.0
. . Uruguay 6 H H Sierra Leone -2.9
Countries with - Countries with e
B Bolivia 3 . Mauritania 2.7
hlgheSt Costa Rica 3 hlgheSt Nigeria -2.6
percentages Ukraine 2 deforestation Zambia 24
certified Slovakia 2 Malawi 2.4
Mexico 1 Benin -2.3
Belarus 1 Uganda -2.0
Namibia 1 Liberia -2.0
Uganda 1 Yemen 1.9,
Sri Lanka 1 Nepal -1.8
Honduras 1 Guatemala 7
Zimbabwe 1 Ghana -17
Brazil 1 Sri Lanka -16
Nicaragua 1 Panama -1.6
Zimbabwe -1.5
Jamaica -5
Pakistan -1:51
Philippines -1.4
Sudan -1.4




Country SYS_WQL Country SYS_WQL
Water Q ual |ty Russia 111 Morocco -1.93
Guyana 1.06 Indonesia -1.71
Score (Z-SCOre) Nicaragua 1.04 Pakistan -1.48
Gabon 0.78 Turkey -1.12
Oman 0.74 Iraq -1.04
Bolivia 0.70 India -0.96
Macedonia 0.69 Algeria -0.89
Congo 0.68 Burundi -0.86
Countries with penama **  Countries with Roman oo
. Costa Rica 0.62 Haiti -0.83
highest scores cuba 062 lowest scores Nigeria 081
Cameroon 0.55 Tanzania -0.79
Mali 0.52 Uzbekistan -0.78
Uruguay 0.51 Mexico -0.74
Latvia 0.50 Moldova -0.74
Argentina 0.46 Ethiopia -0.73
Ecuador 0.39 Serbia & M. -0.71
Mongolia 0.39 Lebanon -0.70
Botswana 0.38 Iran -0.69
Croatia 0.37 China -0.66
Slovakia 0.36 Syria -0.65
Central Af 0.35 Togo -0.62
Note: this indicator Cambodia 033 Ghana -0.61
utilized imputed data Bosnia and H. 0.31 Azerbaijan -0.56
Jamaica 0.30 Honduras -0.53
Namibia 0.28 Ukraine -0.53
Malaysia 0.27 Benin -0.48
Country WATSTR
Water Stress (% > 1°°
Nepal 97
of land area with  azenaian %
t' Tajikistan 95
Consump Ion Turkmenistan 94
>40% of supply) s o
Tunisia 92
Egypt 89
Countries with e &
. Armenia 87
hlgheSt stress Uzbekistan 87
Iraq 86
Lebanon 85
Libya 84
Morocco 82
Jordan 81
India 80
Pakistan 76
South Africa 68
Algeria 68
Turkey 64
Yemen 64
Kazakhstan 57
Bulgaria 55
Chile 52
Georgia 51
Oman 50




Country WATAVL Country WATAVL

W t Congo 543.29 Jordan 0.37
a er Guyana 299.98 Tunisia 0.66
Avallablllty Uruguay 265.04 Morocco 0.68
(1 OOO CUbIC Gabon 192.75 Algeria 0.76
! P. N. Guinea 151.70 Lebanon 0.88
mete rs per Angola 140.46 Burkina Faso 0.96
t Paraguay 110.27 Pakistan 1.01
Capl a) Colombia 90.58 Oman 135
Countries with Folvia @9 Countries with ~ ™* -
Liberia 75.03 Armenia 1.45

greateSt Water Laos 74.99 IeaSt Water South Africa 1.48
aVa'lab'“ty Peru 65.42 aVa'lab'“ty Iran 1.49
Venezuela 60.50 Haiti 1.55

Central Afr. Rep. 57.73 Poland 1.75

Namibia 54.75 Sri Lanka 1.86

Brazil 53.07 China 1.88

Cambodia 45.74 Rwanda 1.88

Croatia 33.59 Ukraine 1.93

Nicaragua 32.07 India 1.94

Yemen 30.36 Egypt 2.18

Dem. Rep. Congo 30.36 Dominican Rep. 2.23

Ecuador 29.52 Cuba 2.28

Panama 28.89 Burundi 2.38

Mongolia 28.26 Syria 2.50

Sierra Leone 27.94 Ethiopia 2%51

Argentina 27.27 Uzbekistan 2.60

Russia 24.65 Kenya 2.65

Country Ag Land Score Country Forest Score Country Water Score
SU b' Dem. Rep. Congo 0.49 Croatia 2.46 Congo 3.12
. Cambodia 0.47 Poland 1.69 Guyana 2.00
Indices Liberia 0.47 Latvia 147 Uruguay 163
Central Afr. Rep. 0.47 Uruguay 1.44 Gabon 1.35
Sierra Leone 0.46 Oman 1.37 P.N. Guinea 0.92
Gabon 0.46 Lithuania 0.98 Angola 0.77
Niger 0.46 Belarus 0.82 Paraguay 0.75
Madagascar 0.46 Egypt 0.82 Colombia 0.63
H |g h eSt Angola 0.46 Kyrgyzstan 0.62 B?Iivia 0.62
. Rwanda 0.46 Kazakhstan 0.51 Nicaragua 0.61
scori ng Mongolia 0.46 South Africa 0.33 Russia 0.57
countries Namibia 0.46 Libya 029  Laos 0.55
Mauritania 0.46 Hungary 0.27 Central Afr. Rep. 0.52

Gambia 0.46 Algeria 0.26 Panama 0.46

Guinea 0.46 Armenia 0.26 Brazil 0.46

Chad 0.46 Bangladesh 0.26 Cambodia 0.45

Sudan 0.46 Azerbaijan 0.26 Costa Rica 0.43

Tanzania 0.46 Cuba 0.26 Cameroon 0.39
Mozambique 0.46 China 0.23 Croatia 0.38
Togo 0.45 Slovakia 0.20 Liberia 0.36

Guinea-Bissau 0.45 Gambia 0.18 Mongolia 0.35

Cameroon 0.45 Bulgaria 0.07 Macedonia 0.35

Mali 0.45 Tajikistan 0.04 Latvia 0.33

Ethiopia 0.45 Viet Nam 0.04 Namibia 0.31
Burkina Faso 0.45 Ukraine 0.04 Slovakia 0.30

Bhutan 0.45 Chile 0.03 Bhutan 0.29

Botswana 0.44 Romania -0.03 Ecuador 0.29
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Country Overall Score Kazakhstan 0.14 Uganda 0.00 Malaysia
Congo 114 Slovakia 0.13  Ecuador 0.00 Céte d'lvoire
Uruguay 1.08 Mozambique 0.13  Albania 0.00 Nigeria
Croatia 1.02 Guinea 0.12 Cuba -0.02 Niger
Guyana 0.75 Mali 0.12  Dominican Rep. -0.02 Jordan
Latvia 0.74 Bangladesh 0.11  VietNam -0.02 Yemen
Poland 0.62 Guinea-Bissau 0.11 Bulgaria -0.03 Colombia
Gabon 0.49 Chad 0.11 Georgia -0.03 Azerbaijan
Oman 0.49 Botswana 0.09  Zimbabwe -0.03 Rwanda
Lithuania 0.45 Guatemala 0.09 Libya -0.03 Sri Lanka
Belarus 0.41 Madagascar 0.09  Zambia -0.04 Togo

P. N. Guinea 0.37 Burkina Faso 0.09 Algeria -0.05 Tunisia
Angola 0.36 Myanmar 0.07  South Africa -0.05 Tajikistan
Bolivia 0.29 Romania 0.07  Sudan -0.06 Turkey
Central Af 0.28 Kenya 0.06  Armenia -0.06 Indonesia
Laos 0.26 Tanzania 0.06  Thailand -0.06 Iraq
Paraguay 0.25 Liberia 0.06  Honduras -0.06. Syria
Gambia 0.23 Moldova 0.05 Malawi -0.06 India
Russia 0.22 North Korea 0.05 Ghana -0.07 Costa Rica
Cambodia 0.22 Ukraine 0.05  Jamaica -0.07 Egypt
Bhutan 0.21 Panama 0.04  Philippines -0.08 Iran
Macedonia 0.20 Venezuela 0.04  Mauritania -0.09 Mexico
Bosnia & H. 0.19 Kyrgyzstan 0.04  Ethiopia -0.09 Nepal
Mongolia 0.19 Peru 0.03  Sierra Leone -0.10 El Salvador
DR Congo 0.18 Argentina 0.02  Hungary -0.10 Pakistan
Cameroon 0.16 Senegal 0.02 Benin -0.11 Lebanon
Namibia 0.15 Serbia & Montenegro 0.01  Chile -0.12 Morocco

Brazil 0.15 Nicaragua 0.0lqhina -0.15 > Haiti

-0.16
-0.16
-0.18
-0.19
-0.19
-0.20
-0.20
-0.21
-0.21
-0.22
-0.23
-0.24
-0.25
-0.25
-0.2!

-0.26
-0.28
-0.30
-0.31
-0.34
-0.35
-0.36
-0.37
-0.38
-0.45
-0.47
-0.50
-0.50

Average Scores by Region

Agricultural Overall
Region Land Score Water Score Score
East Asia & Pacific
(n=12)
Europe & Central Asia
(n=25)
Latin America & Caribbean
(n=22)
Middle East & North Africa
(n=12)
South Asia
(n=6)
Sub-Saharan Africa
(n=37)
Color Coding

=.10- .50 above SD

= .09 below - .09 above SD

=.10 - .50 below SD

> .51 below SD

Note: z-scores are calculated based on the full set of 146 ESI countries. Difference in
means signficant at .001 level
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Potential New Variables

* % of irrigation that is unsustainable

* Drought related mortality (time series or

area extent)

Percentage
of Irrigation
Based on
Non-
Renewable
Water
Resources

Source: Univ. of
New Hampshire
Water Systems
Analysis Group

Country UNSUSIRR
Saudi Arabia 99.94
Yemen 99.94
Oman 95.38
Libya 83.25
Morocco 80.54
Canada 63.34

Mongolia 55.26
Peru 54.99

Pakistan 54.21

South Africa 53.07
Egypt 52.04
Kazakhstan 50.51

kraine 47.46

Mauritania 45.60
Sudan 45.14
India 40.05
Gaza Strip 38.18
Uzbekistan 36.97
Jordan 35.34
Turkmenistan 34.15
Argentina 32.72
Kyrgyzstan 32.48
Mali 32.42
Niger 31.76

Japan
Iran

Iraq
Georgia
Algeria
Tunisia
Spain

Sri Lanka
Malaysia
Italy
Chad
Syria
Afghanistan
Turkey
Azerbaijan
Botswana
Russia
Poland
Somalia
Namibia
Australia
Angola
Bolivia
Cuba
Romania
Kenya
Hungary

Madagascar

30.53
30.25
28.39
28.28
27.45
27.23
27.08
26.40
25.54
24.98
24.93
23.13
21.00
20.81
20.72
18.38
17.06
16.45
16.37
15.39
14.97
14.72
14.64
14.13
13.30
12.74
11.35
11.02

Bulgaria
North Korea
Brazil
Venezuela
Belarus
Chile
Ecuador
Germany
Mozambique
Dominican Rep
Ethiopia
Greece
Tanzania
Burkina Faso
Zimbabwe
Uganda

Nigeria

10.65
9.60
8.13
7.07
5.27
4.93
4.58
4.41
4.14
4.12
412
329
257
2.51
1.64
1.07
0.67
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Global Distribution of Highest Multihazard Mortality Risks

High Mortality Risk
Top 3 Deciles at Risk from:
T [ Drought Cnly
----- i i [0 Geophysical Orily

F [ Hydro Only
P ST s % » A B Crought and Hydro
cw..%g'u:mm B Geophysical and Hydro

I Crought and Geophysical
@n'rmm FOR HAZARDS
izl AND RISK RESE
@." THE EARTH ETITUTE A1 GOLU

[ Crought, Hydro, and Geophysical

ESI Approach

* Use best available data, but don't let “the perfect be the enemy
of the good”; leverage poor quality or proxy data by combining
several variables to provide a more accurate picture

e Subnational variation is important, so we derive selected
indicators from spatial data sets (e.g., anthropogenic land
impacts, water availability/stress, disaster vulnerability, % land
area in threatened ecoregions)

* Index/component/indicator/variable structure allows users to
“drill down” and diagnose the cause of low scores

+ Given that science cannot yet guide us on an “objective”
weighting scheme, weight indicators equally

+ Impute data sparingly, where there is a clear correlation _
between the target variable and independent variables for which
data are available

< Be transparent about data strengths and weaknesses

< Challenge the global community to invest more in monitoring
and data development
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Environmental Performance
Index (EPI) Approach

Identify performance targets for 16 indicators
Measure each country’s proximity to target
Group indicators in 6 policy categories

Focus on policy-mutable indicators; avoid
measures that relate to natural endowments
or past environmental impacts

B %

http://wyy_w,.yale.edu/esi
Jad :

For more on sustainability
indicators visit:

http://sedac.ciesin.columbia.edu/es/

'Ehg:é}'jZ{ﬁ)‘S:gSI is available at:
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