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Abstract 

Indices of ecological, social, biological, and physical integrity of nations exist.  The overall ranking of nations within the global community is derived by combining available indices to a single, full spectrum index of integrity of nations.   The results are presented for most countries.

Introduction 

The performance of nations in particular areas is readily available in the literature.  Examples are the ecological footprints of nations developed by Rees and by Wackernagel, the Corruption Perception Index developed by Peter Eigen’s group Transparency International, the economic performance of nations as measured by the gross domestic product listed in International Economic Statistics, the ranking of nations with respect to the freedom of speech by Reporters Without Boarders, or the United Nations’ ranking of nations by the Quality of Life they offer to their citizens.

The status of a nation within the international community of nations cannot be determined by looking at one partial aspect of a nations performance.  All relevant aspects of performance need to be considered for a meaningful comparison of the status and performance of nations.  In this paper and effort is presented to describe the ‘full spectrum’ of integrity of a nation by a single measure that is derived from a combination of the nation’s performance in all the essential dimensions.  

The Concept of Full Spectrum Integrity of a Nation 

Integrity is the quality that describes a secure, healthy and just nation.   A nation with integrity is likely to be sustainable in the long term while accepting the rule of global and local law.  The integrity of a nation rests on two pillars.  One necessary condition for sustainability and integrity is the availability of resources to support the nations lifestyle in the long term. The second necessary factor of sustainability and integrity is local and global peace, i.e. the absence destructive forces.  The lack of resources or of peace will destroy the structural and functional integrity of the nation. 

The integrity of a nation in the past was frequently based on internal resources including peace thorough military strength.  Today, with the possibility of mutually assured destruction of nations, and with the potential of terrorists acquiring weapons of mass destruction, military strength of individual nations can no longer guarantee the integrity of nations.  In the age of globalization, the preferable mode of achieving integrity would be to access resources through trade with other nations, and to derive security from international law, which is enforced by a multilateral police force under the control of the United Nations.  The alternative of nations returning to complete local self-reliance is an unlikely future. Integrity protected by global governance is a rational option of humanity 

The full spectrum integrity and sustainability of nations is a multidimensional concept.  The essential components are ecological, social, biological, and physical.  Justice and fairness of a nation in each of these domains is a factor in its overall, full spectrum integrity. 

Rank as A Relative Measure of Integrity

 A relative measure for the status and performance of a nation is the nation's ranking, it's standing by comparison to the other nations.  This ranking can be done in each of the particular areas considered.  One measure of full spectrum integrity is derived as an average rank in all the areas considered.  A second meaningful overall rank is derived from the  ‘volume’ formed by the product of the ranks in each of the essential dimensions of integrity.  The latter method of ranking is less forgiving for shortcomings in any one of the dimensions of integrity. 

Ecological Integrity (E) 

The overall ecological responsibility of a nation is characterized by the status and by the direction of change in the environment.  The relative ecological assets per person rank the status of the ecological integrity.  Equally important is that the trends of change are moving in the right direction.  

The factors that determine humanity's impact (I) on the environment have been summarized by Paul Ehrlich [ ] in a simple formula: 

I = P*A*T ,

Where 'P' is the human population, 'A' is the affluence, the disposable income of a person, and 'T' is the environmental impact of technology, which is afforded by a person's affluence. 

Today's technology still relies heavily on the use of fossil fuels.  The renewable energy use is just starting, and in the coming decades it will not be more than a few percent of total energy use.  Therefore, economic growth of a nation is parallel to a growth of fossil fuel use, and all its negative impact on the environment.  A Canadian government study shows the close correlation between economic growth and energy use. The results are displayed in Appendix 1.  

The relative ecological assets (deficits) of nations

The ranking by relative ecological footprint per person is shown in Appendix 2a.  It is adapted from data given by Wackernagel et al. 2002.  For convenience, and for further use in combined rankings Appendix 2b shows the alphabetical list of 145 countries including the rank by the relative ecological assets per person.

Population and economic decline rates 

In traditional thinking, growth is positive.  However, ecologically responsible nations will try to reduce their environmental impact, and according the Ehrlich formula that entails reduction their population, reduction of their GDP, and changing to 'green' technologies.  Politicians, economists and the people must accept declining population and consumption  as a positive value, before they are able to contribute to the reduction of our global ecological deficit.  

This shift of values will raise many questions of ecological, social, and biological justice.  The concept of  'contraction and convergence' of per capita energy use has been developed during the discussions of the Kyoto Protocol on CO2 emissions.  It is seen as a fair change of energy use for both, the energy squandering rich nations will reduce energy consumption, and the energy poor developing nations will be allowed to increase energy consumption until they both arrive in the long term at a common sustainable global level.  Contraction and convergence in all issues may be a good direction for initiating change towards full spectrum justice, and integrity of nations.

Overall ecological integrity rank of nations

The rank of ecological integrity is determined taking the average rank of the ecologically relevant descriptors of nations described above. 

	Fig.1: Ecological Integrity of Nations in alphabetical order with average and relative rank.  

	Based on Wackernagel et. al. (2002), World Bank data, and World Fact Book 2002 data. 

 

	 
	 
	 
	 
	 
	 
	 

	Country
	Population (in millions)
	 relative ecological assets rank/145
	population decline rank/145
	GDP decline rank/145
	average overall ecological integrity rank/145
	overall ecological integrity relative rank/145

	
	 
	
	
	 
	
	

	WORLD
	6210.1
	
	
	 
	
	

	
	 
	
	
	
	
	

	Afghanistan  
	21.2
	77
	97
	75
	83
	102

	Albania
	3.1
	78
	53
	135
	89
	111

	Algeria   
	29.8
	127
	91
	83
	100
	127

	Angola  
	12.8
	4
	141
	122
	89
	114

	Argentina
	37.9
	21
	54
	2
	26
	2

	Armenia  
	3.8
	103
	37
	142
	94
	120

	Armenia   
	3.8
	104
	31
	62
	66
	57

	Australia
	19.7
	28
	16
	24
	23
	1

	Austria
	8.1
	98
	48
	143
	96
	122

	Azerbaijan   
	8
	108
	76
	125
	103
	132

	Bangladesh
	134
	95
	4
	94
	64
	53

	Belarus  
	10.2
	79
	24
	63
	55
	25

	Belgium & Luxembourg   
	10.2
	139
	133
	123
	132
	145

	Benin  
	6.1
	62
	100
	14
	59
	39

	Bolivia   
	8.1
	5
	47
	129
	60
	42

	Bosnia and Herzegovina  
	3.8
	48
	49
	99
	65
	56

	Brazil
	174.5
	18
	57
	40
	38
	6

	Bulgaria     
	8
	80
	3
	85
	56
	27

	Burkina Faso   
	11.2
	72
	126
	100
	99
	125

	Burundi  
	6.3
	53
	104
	26
	61
	45

	Cambodia  
	12.8
	36
	77
	121
	78
	87

	Cameroon   
	14.6
	13
	111
	105
	76
	83

	Canada
	31.2
	35
	40
	64
	46
	16

	Central African Rep   
	3.6
	9
	85
	38
	44
	14

	Chad   
	7.6
	32
	138
	138
	103
	131

	Chile
	15.6
	38
	58
	73
	56
	28

	China
	1284.2
	88
	55
	136
	93
	119

	Colombia   
	41.4
	27
	71
	25
	41
	10

	Congo 
	2.9
	3
	143
	3
	50
	20

	Congo, Dem. Rep. 
	49.6
	10
	136
	95
	80
	94

	Costa Rica   
	3.9
	42
	68
	16
	42
	12

	Cote d’Ivoire   
	15.7
	20
	86
	11
	39
	8

	Croatia    
	4.7
	81
	8
	86
	58
	36

	Cuba   
	11.2
	83
	34
	65
	61
	43

	Czech Republic   
	10.3
	112
	11
	49
	57
	33

	Denmark
	5.4
	111
	25
	35
	57
	31

	Dominican Republic   
	8.2
	113
	69
	30
	71
	70

	Ecuador   
	12.4
	31
	78
	98
	69
	67

	Egypt
	66.2
	107
	79
	79
	88
	109

	El Salvador  
	6.2
	121
	87
	27
	78
	89

	Eritrea 
	3.5
	54
	127
	132
	104
	135

	Estonia   
	1.4
	71
	5
	101
	59
	40

	Ethiopia 
	64.9
	93
	112
	137
	114
	142

	Finland
	5.2
	52
	29
	54
	45
	15

	France
	59.3
	105
	32
	50
	62
	51

	Gabon   
	1.2
	1
	119
	55
	58
	37

	Gambia
	1.3
	64
	120
	127
	104
	133

	Georgia  
	5.3
	55
	17
	140
	71
	71

	Germany
	82.2
	125
	12
	19
	52
	21

	Ghana   
	18.9
	73
	121
	66
	87
	104

	Greece  
	10.6
	115
	18
	82
	72
	75

	Guatemala   
	11.1
	70
	113
	48
	77
	86

	Guinea  
	8
	33
	105
	76
	71
	74

	Guinea-Bissau   
	1.2
	6
	98
	134
	79
	90

	Haiti  
	8
	128
	88
	9
	75
	82

	Honduras  
	6.3
	46
	114
	45
	68
	66

	Hungary   
	10
	101
	6
	96
	68
	62

	India
	1053.4
	66
	70
	106
	81
	96

	Indonesia
	217.3
	34
	62
	97
	64
	54

	Iran     
	69.2
	116
	92
	107
	105
	136

	Iraq  
	22.3
	141
	106
	1
	83
	101

	Ireland   
	3.8
	45
	41
	133
	73
	80

	Israel   
	5.9
	142
	72
	31
	82
	99

	Italy
	57.2
	129
	9
	39
	59
	41

	Jamaica  
	2.6
	131
	50
	23
	68
	64

	Japan
	127.2
	140
	19
	13
	57
	34

	Jordan 
	4.8
	144
	128
	67
	113
	140

	Kazakhstan  
	16.3
	61
	35
	145
	80
	95

	Kenya    
	30
	56
	93
	20
	56
	29

	Korea Republic
	48.1
	136
	44
	5
	62
	49

	Korea, Dem People’s Rep   
	22.1
	133
	42
	81
	85
	103

	Kuwait     
	1.8
	145
	134
	87
	122
	143

	Kyrgyz Republic    
	4.8
	63
	59
	108
	77
	84

	Laos     
	5.2
	7
	122
	109
	79
	91

	Latvia    
	2.4
	39
	1
	131
	57
	32

	Lebanon    
	3.4
	137
	63
	21
	74
	81

	Lesotho  
	2
	67
	89
	57
	71
	72

	Liberia   
	2.7
	14
	115
	110
	80
	92

	Libya   
	5.2
	132
	107
	68
	102
	130

	Lithuania  
	3.7
	60
	20
	102
	61
	44

	Macedonia  
	2
	114
	38
	4
	52
	22

	Madagascar 
	15.5
	22
	139
	111
	91
	117

	Malawi   
	11
	57
	123
	36
	72
	78

	Malaysia
	24.4
	51
	90
	28
	56
	30

	Mali    
	11
	41
	140
	10
	64
	52

	Mauritania    
	2.6
	25
	129
	88
	81
	97

	Mauritius   
	1.2
	69
	51
	120
	80
	93

	Mexico
	100.8
	87
	73
	7
	56
	26

	Moldova Republic    
	4.3
	99
	13
	130
	81
	98

	Mongolia     
	2.5
	17
	80
	51
	49
	19

	Morocco    
	29.3
	74
	74
	112
	87
	105

	Mozambique     
	17.9
	11
	108
	141
	87
	106

	Myanmar   
	47.1
	19
	60
	118
	66
	58

	Namibia  
	1.7
	12
	94
	89
	65
	55

	Nepal    
	22.5
	89
	116
	58
	88
	107

	Netherlands
	16.1
	138
	33
	42
	71
	73

	New Zealand   
	3.7
	16
	39
	60
	38
	7

	Nicaragua     
	4.9
	24
	124
	56
	68
	65

	Niger  
	10.5
	75
	145
	74
	98
	123

	Nigeria   
	110.8
	85
	135
	80
	100
	126

	Norway
	4.6
	82
	36
	41
	53
	23

	Pakistan
	144.8
	90
	130
	77
	99
	124

	Panama    
	2.8
	30
	64
	29
	41
	11

	Papua New Guinea   
	4.7
	2
	99
	6
	36
	4

	Paraguay   
	5.4
	15
	101
	15
	44
	13

	Peru    
	25.2
	8
	81
	18
	36
	5

	Philippines
	78.3
	109
	95
	61
	88
	110

	Poland
	38.6
	119
	26
	52
	66
	59

	Portugal  
	10
	126
	21
	37
	61
	47

	Romania   
	22.5
	102
	10
	103
	72
	76

	Russia
	144.2
	49
	7
	90
	49
	18

	Rwanda  
	7.1
	65
	125
	113
	101
	128

	Saudi Arabia   
	19.6
	134
	144
	33
	104
	134

	Senegal 
	9.2
	44
	131
	128
	101
	129

	Sierra Leone    
	4.3
	29
	102
	69
	67
	61

	Slovak Republic   
	5.4
	86
	30
	70
	62
	50

	Slovenia    
	2
	92
	14
	91
	66
	60

	Somalia  
	8.4
	58
	137
	71
	89
	112

	South Africa
	42.8
	96
	56
	59
	70
	69

	Spain
	39.5
	122
	15
	78
	72
	77

	Sri Lanka   
	18.7
	110
	61
	12
	61
	46

	Sudan   
	30.4
	26
	117
	124
	89
	115

	Sweden
	8.9
	50
	22
	46
	39
	9

	Switzerland
	7.3
	118
	23
	34
	58
	38

	Syria 
	15.8
	123
	118
	43
	95
	121

	Tajikistan   
	6
	120
	82
	139
	114
	141

	Tanzania    
	34.3
	40
	109
	114
	88
	108

	Thailand
	61.7
	68
	52
	22
	47
	17

	Togo    
	4.4
	59
	110
	47
	72
	79

	Trinidad and Tobago  
	1.3
	135
	45
	92
	91
	118

	Tunisia   
	9.4
	97
	65
	104
	89
	113

	Turkey
	67.2
	91
	66
	17
	58
	35

	Turkmenistan   
	4.6
	94
	83
	144
	107
	138

	Uganda 
	22.6
	76
	132
	119
	109
	139

	Ukraine    
	50
	117
	2
	115
	78
	88

	United Arab Emirates     
	2.6
	143
	103
	126
	124
	144

	United Kingdom
	60.2
	130
	27
	53
	70
	68

	United States
	288.3
	106
	46
	32
	61
	48

	Uruguay   
	3.3
	43
	43
	8
	31
	3

	Uzbekistan  
	24.5
	124
	75
	72
	90
	116

	Venezuela   
	23.7
	37
	84
	44
	55
	24

	Vietnam    
	77.1
	47
	67
	116
	77
	85

	Yemen    
	17.6
	84
	142
	93
	106
	137

	Yugoslavia   
	21.1
	100
	28
	117
	82
	100

	Zambia  
	10.2
	23
	96
	84
	68
	63


Biodiversity, protection of endangered species, growth rate of renewable technology, and wilderness area protected relative to the ecologically productive area could be other factors to collect brownie points for a nation.

Social Integrity (S)

Internal peace, respect of local law (crime rate) 

Economic justice (distribution of wealth)

Gender justice relevant in Western cultural setting 

Freedom of speech from reporters without boarders

Measure of moral integrity (from corruption perception}

External peace, Respect for international law (belligerence, military expenditure)

Longevity of the nation 

Average of the these rankings in the social domain results in a social index of nations.:  

Biological Integrity (B) 

Standard of living, income 

including health care, clean water, and sufficient food.

Educational standing.  

Life expectancy 

Overall biological integrity rank of nations 

 An combined rank of all these factors is given in the United Nations Human Development Report 2002. 

Physical Integrity (P) 

Water resources rainfall

Renewable energy resources

Solar energy fraction

Nonrenewable energy resources

oil or coal, or Uranium

Natural disasters

Earthquakes, storms, floods, droughts  

Full Spectrum Integrity (F) 

F1 =  E * S * B* P

F2 =  Average of E, S, B, and P

Full Spectrum Integrity Index of Nations 

Selected are the big nations, and one or two average nations from each continent.

Conclusion
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	Appenix 1a: Ecological Footprints of Nations by Rank  

Nov 2002 update of list using (1999 Data) 
	
	

	Based on Wackernagel et. al. (2002)
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	(in global hectares per capita)
	relative ecological deficit                     (if negative)


	Rank/145 



	Country
	Population (in millions)
	Ecological Footprint (per person)
	Current Capacity (per person)
	Ecological Deficit (if negative)
	deficit/capacity


	 

	WORLD
	6210.1
	2.3
	1.9
	-0.4
	-0.211
	

	
	 
	 
	 
	 
	
	

	Gabon   
	1.2
	2.1
	28.7
	26.6
	0.927
	1

	Papua New Guinea   
	4.7
	1.4
	14.0
	12.6
	0.900
	2

	Congo 
	2.9
	0.9
	9.0
	8.1
	0.900
	3

	Angola  
	12.8
	0.9
	5.9
	5.0
	0.847
	4

	Bolivia   
	8.1
	1.0
	6.4
	5.4
	0.844
	5

	Guinea-Bissau   
	1.2
	0.7
	4.2
	3.5
	0.833
	6

	Laos     
	5.2
	0.8
	4.5
	3.7
	0.822
	7

	Peru    
	25.2
	1.2
	5.3
	4.2
	0.792
	8

	Central African Rep   
	3.6
	1.3
	6.2
	4.9
	0.790
	9

	Congo, Dem. Rep. 
	49.6
	0.8
	3.4
	2.6
	0.765
	10

	Mozambique     
	17.9
	0.5
	1.9
	1.4
	0.737
	11

	Namibia  
	1.7
	1.5
	5.0
	3.6
	0.720
	12

	Cameroon   
	14.6
	1.1
	3.9
	2.8
	0.718
	13

	Liberia   
	2.7
	0.9
	3.3
	2.3
	0.697
	14

	Paraguay   
	5.4
	2.5
	6.7
	4.2
	0.627
	15

	New Zealand   
	3.7
	8.7
	23.0
	14.3
	0.622
	16

	Mongolia     
	2.5
	2.6
	6.4
	3.9
	0.609
	17

	Brazil
	174.5
	2.4
	6.0
	3.6
	0.600
	18

	Myanmar   
	47.1
	0.7
	1.6
	0.9
	0.563
	19

	Cote d’Ivoire   
	15.7
	0.9
	2.0
	1.1
	0.550
	20

	Argentina
	37.9
	3.0
	6.7
	3.6
	0.537
	21

	Madagascar 
	15.5
	0.9
	1.9
	1.0
	0.526
	22

	Zambia  
	10.2
	1.3
	2.7
	1.4
	0.519
	23

	Nicaragua     
	4.9
	1.5
	3.1
	1.6
	0.516
	24

	Mauritania    
	2.6
	1.3
	2.6
	1.3
	0.500
	25

	Sudan   
	30.4
	1.1
	2.0
	1.0
	0.500
	26

	Colombia   
	41.4
	1.3
	2.5
	1.2
	0.480
	27

	Australia
	19.7
	7.6
	14.6
	7.0
	0.479
	28

	Sierra Leone    
	4.3
	0.5
	1.1
	0.5
	0.455
	29

	Panama    
	2.8
	1.7
	3.1
	1.4
	0.452
	30

	Ecuador   
	12.4
	1.5
	2.6
	1.1
	0.423
	31

	Chad   
	7.6
	1.0
	1.7
	0.7
	0.412
	32

	Guinea  
	8.0
	1.2
	2.0
	0.8
	0.400
	33

	Indonesia
	217.3
	1.1
	1.8
	0.7
	0.389
	34

	Canada
	31.2
	8.8
	14.2
	5.4
	0.380
	35

	Cambodia  
	12.8
	0.8
	1.4
	0.5
	0.357
	36

	Venezuela   
	23.7
	2.3
	3.3
	0.9
	0.273
	37

	Chile
	15.6
	3.1
	4.2
	1.1
	0.262
	38

	Latvia    
	2.4
	3.4
	4.6
	1.1
	0.239
	39

	Tanzania    
	34.3
	1.0
	1.3
	0.3
	0.231
	40

	Mali    
	11.0
	1.1
	1.4
	0.3
	0.214
	41

	Costa Rica   
	3.9
	2.0
	2.3
	0.4
	0.174
	42

	Uruguay   
	3.3
	3.8
	4.6
	0.8
	0.174
	43

	Senegal 
	9.2
	1.3
	1.5
	0.2
	0.133
	44

	Ireland   
	3.8
	5.3
	6.1
	0.8
	0.131
	45

	Honduras  
	6.3
	1.3
	1.6
	0.2
	0.125
	46

	Vietnam    
	77.1
	0.8
	0.8
	0.1
	0.125
	47

	Bosnia and Herzegovina  
	3.8
	1.1
	1.1
	0.1
	0.091
	48

	Russia
	144.2
	4.5
	4.8
	0.4
	0.083
	49

	Sweden
	8.9
	6.7
	7.3
	0.6
	0.082
	50

	Malaysia
	24.4
	3.2
	3.4
	0.2
	0.059
	51

	Finland
	5.2
	8.4
	8.6
	0.2
	0.023
	52

	Burundi  
	6.3
	0.5
	0.5
	0.0
	0.000
	53

	Eritrea 
	3.5
	0.8
	0.8
	0.0
	0.000
	54

	Georgia  
	5.3
	0.9
	0.9
	0.0
	0.000
	55

	Kenya    
	30.0
	1.1
	1.1
	0.0
	0.000
	56

	Malawi   
	11.0
	0.9
	0.8
	0.0
	0.000
	57

	Somalia  
	8.4
	1.0
	1.1
	0.0
	0.000
	58

	Togo    
	4.4
	0.9
	0.8
	0.0
	0.000
	59

	Lithuania  
	3.7
	3.1
	3.0
	-0.1
	-0.033
	60

	Kazakhstan  
	16.3
	3.6
	3.3
	-0.2
	-0.061
	61

	Benin  
	6.1
	1.1
	1.0
	-0.1
	-0.100
	62

	Kyrgyz Republic    
	4.8
	1.1
	1.0
	-0.1
	-0.100
	63

	Gambia
	1.3
	1.0
	0.9
	-0.1
	-0.111
	64

	Rwanda  
	7.1
	1.1
	0.9
	-0.1
	-0.111
	65

	India
	1053.4
	0.8
	0.7
	-0.1
	-0.143
	66

	Lesotho  
	2.0
	0.9
	0.7
	-0.1
	-0.143
	67

	Thailand
	61.7
	1.5
	1.4
	-0.2
	-0.143
	68

	Mauritius   
	1.2
	1.5
	1.3
	-0.2
	-0.154
	69

	Guatemala   
	11.1
	1.4
	1.2
	-0.2
	-0.167
	70

	Estonia   
	1.4
	4.9
	4.1
	-0.8
	-0.195
	71

	Burkina Faso   
	11.2
	1.2
	0.9
	-0.2
	-0.222
	72

	Ghana   
	18.9
	1.1
	0.9
	-0.2
	-0.222
	73

	Morocco    
	29.3
	1.1
	0.9
	-0.2
	-0.222
	74

	Niger  
	10.5
	1.1
	0.9
	-0.2
	-0.222
	75

	Uganda 
	22.6
	1.1
	0.9
	-0.2
	-0.222
	76

	Afghanistan  
	21.2
	0.9
	0.8
	-0.2
	-0.250
	77

	Albania
	3.1
	1.0
	0.8
	-0.2
	-0.250
	78

	Belarus  
	10.2
	3.3
	2.6
	-0.7
	-0.269
	79

	Bulgaria     
	8.0
	2.4
	1.8
	-0.5
	-0.278
	80

	Croatia    
	4.7
	2.7
	2.1
	-0.6
	-0.286
	81

	Norway
	4.6
	7.9
	5.9
	-2.0
	-0.339
	82

	Cuba   
	11.2
	1.5
	1.1
	-0.4
	-0.364
	83

	Yemen    
	17.6
	0.7
	0.5
	-0.2
	-0.400
	84

	Nigeria   
	110.8
	1.3
	0.9
	-0.4
	-0.444
	85

	Slovak Republic   
	5.4
	3.4
	2.4
	-1.1
	-0.458
	86

	Mexico
	100.8
	2.5
	1.7
	-0.8
	-0.471
	87

	China
	1284.2
	1.5
	1.0
	-0.5
	-0.500
	88

	Nepal    
	22.5
	0.8
	0.6
	-0.3
	-0.500
	89

	Pakistan
	144.8
	0.6
	0.4
	-0.2
	-0.500
	90

	Turkey
	67.2
	2.0
	1.2
	-0.7
	-0.583
	91

	Slovenia    
	2.0
	3.6
	2.2
	-1.3
	-0.591
	92

	Ethiopia 
	64.9
	0.8
	0.5
	-0.3
	-0.600
	93

	Turkmenistan   
	4.6
	3.2
	2.0
	-1.2
	-0.600
	94

	Bangladesh
	134.0
	0.5
	0.3
	-0.2
	-0.667
	95

	South Africa
	42.8
	4.0
	2.4
	-1.6
	-0.667
	96

	Tunisia   
	9.4
	1.7
	1.0
	-0.7
	-0.700
	97

	Austria
	8.1
	4.7
	2.8
	-2.0
	-0.714
	98

	Moldova Republic    
	4.3
	1.4
	0.8
	-0.6
	-0.750
	99

	Yugoslavia   
	21.1
	2.1
	1.2
	-0.9
	-0.750
	100

	Hungary   
	10.0
	3.1
	1.7
	-1.3
	-0.765
	101

	Romania   
	22.5
	2.5
	1.4
	-1.1
	-0.786
	102

	Armenia  
	3.8
	0.9
	0.5
	-0.4
	-0.800
	103

	Armenia   
	3.8
	0.9
	0.5
	-0.4
	-0.800
	104

	France
	59.3
	5.3
	2.9
	-2.4
	-0.828
	105

	United States
	288.3
	9.7
	5.3
	-4.4
	-0.830
	106

	Egypt
	66.2
	1.5
	0.8
	-0.7
	-0.875
	107

	Azerbaijan   
	8.0
	1.7
	0.9
	-0.8
	-0.889
	108

	Philippines
	78.3
	1.2
	0.6
	-0.6
	-1.000
	109

	Sri Lanka   
	18.7
	1.0
	0.5
	-0.5
	-1.000
	110

	Denmark
	5.4
	6.6
	3.2
	-3.3
	-1.031
	111

	Czech Republic   
	10.3
	4.8
	2.3
	-2.5
	-1.087
	112

	Dominican Republic   
	8.2
	1.5
	0.7
	-0.8
	-1.143
	113

	Macedonia  
	2.0
	3.3
	1.5
	-1.8
	-1.200
	114

	Greece  
	10.6
	5.1
	2.3
	-2.8
	-1.217
	115

	Iran     
	69.2
	2.0
	0.9
	-1.1
	-1.222
	116

	Ukraine    
	50.0
	3.4
	1.5
	-1.9
	-1.267
	117

	Switzerland
	7.3
	4.1
	1.8
	-2.3
	-1.278
	118

	Poland
	38.6
	3.7
	1.6
	-2.1
	-1.313
	119

	Tajikistan   
	6.0
	0.7
	0.3
	-0.4
	-1.333
	120

	El Salvador  
	6.2
	1.2
	0.5
	-0.7
	-1.400
	121

	Spain
	39.5
	4.7
	1.8
	-2.9
	-1.611
	122

	Syria 
	15.8
	1.6
	0.6
	-1.0
	-1.667
	123

	Uzbekistan  
	24.5
	1.9
	0.7
	-1.2
	-1.714
	124

	Germany
	82.2
	4.7
	1.7
	-3.0
	-1.765
	125

	Portugal  
	10.0
	4.5
	1.6
	-2.9
	-1.813
	126

	Algeria   
	29.8
	1.6
	0.5
	-1.0
	-2.000
	127

	Haiti  
	8.0
	0.8
	0.3
	-0.6
	-2.000
	128

	Italy
	57.2
	3.8
	1.2
	-2.7
	-2.250
	129

	United Kingdom
	60.2
	5.3
	1.6
	-3.7
	-2.313
	130

	Jamaica  
	2.6
	2.1
	0.6
	-1.5
	-2.500
	131

	Libya   
	5.2
	3.3
	0.9
	-2.3
	-2.556
	132

	Korea, Dem People’s Rep   
	22.1
	3.0
	0.8
	-2.2
	-2.750
	133

	Saudi Arabia   
	19.6
	4.1
	1.0
	-3.1
	-3.100
	134

	Trinidad and Tobago  
	1.3
	3.3
	0.8
	-2.5
	-3.125
	135

	Korea Republic
	48.1
	3.3
	0.7
	-2.6
	-3.714
	136

	Lebanon    
	3.4
	2.6
	0.5
	-2.1
	-4.200
	137

	Netherlands
	16.1
	4.8
	0.8
	-4.0
	-5.000
	138

	Belgium & Luxembourg   
	10.2
	6.7
	1.1
	-5.6
	-5.091
	139

	Japan
	127.2
	4.8
	0.7
	-4.1
	-5.857
	140

	Iraq  
	22.3
	1.4
	0.2
	-1.2
	-6.000
	141

	Israel   
	5.9
	4.4
	0.6
	-3.9
	-6.500
	142

	United Arab Emirates     
	2.6
	10.1
	1.3
	-8.9
	-6.846
	143

	Jordan 
	4.8
	1.5
	0.2
	-1.4
	-7.000
	144

	Kuwait     
	1.8
	7.7
	0.4
	-7.4
	-18.500
	145


	Appendix 1b: Ecological Footprints of Nations with rank/145  Nov 2002 update of list using (1999 Data) 
	
	

	Base on Wackernagel et. al. (2002)
	
	

	
	(in global hectares per capita)   
	deficit/

capacity


	

	Country
	Population (in millions)
	Ecological Footprint (per person)
	Current Capacity (per person)
	Ecological Deficit (if negative)
	relative ecological deficit                     (if negative)
	rank/145

 

	WORLD
	6210.1
	2.3
	1.9
	-0.4
	-0.211
	

	
	 
	 
	 
	 
	
	

	Afghanistan  
	21.2
	0.9
	0.8
	-0.2
	-0.250
	77

	Albania
	3.1
	1.0
	0.8
	-0.2
	-0.250
	78

	Algeria   
	29.8
	1.6
	0.5
	-1.0
	-2.000
	127

	Angola  
	12.8
	0.9
	5.9
	5.0
	0.847
	4

	Argentina
	37.9
	3.0
	6.7
	3.6
	0.537
	21

	Armenia  
	3.8
	0.9
	0.5
	-0.4
	-0.800
	103

	Armenia   
	3.8
	0.9
	0.5
	-0.4
	-0.800
	104

	Australia
	19.7
	7.6
	14.6
	7.0
	0.479
	28

	Austria
	8.1
	4.7
	2.8
	-2.0
	-0.714
	98

	Azerbaijan   
	8.0
	1.7
	0.9
	-0.8
	-0.889
	108

	Bangladesh
	134.0
	0.5
	0.3
	-0.2
	-0.667
	95

	Belarus  
	10.2
	3.3
	2.6
	-0.7
	-0.269
	79

	Belgium & Luxembourg   
	10.2
	6.7
	1.1
	-5.6
	-5.091
	139

	Benin  
	6.1
	1.1
	1.0
	-0.1
	-0.100
	62

	Bolivia   
	8.1
	1.0
	6.4
	5.4
	0.844
	5

	Bosnia and Herzegovina  
	3.8
	1.1
	1.1
	0.1
	0.091
	48

	Brazil
	174.5
	2.4
	6.0
	3.6
	0.600
	18

	Bulgaria     
	8.0
	2.4
	1.8
	-0.5
	-0.278
	80

	Burkina Faso   
	11.2
	1.2
	0.9
	-0.2
	-0.222
	72

	Burundi  
	6.3
	0.5
	0.5
	0.0
	0.000
	53

	Cambodia  
	12.8
	0.8
	1.4
	0.5
	0.357
	36

	Cameroon   
	14.6
	1.1
	3.9
	2.8
	0.718
	13

	Canada
	31.2
	8.8
	14.2
	5.4
	0.380
	35

	Central African Rep   
	3.6
	1.3
	6.2
	4.9
	0.790
	9

	Chad   
	7.6
	1.0
	1.7
	0.7
	0.412
	32

	Chile
	15.6
	3.1
	4.2
	1.1
	0.262
	38

	China
	1284.2
	1.5
	1.0
	-0.5
	-0.500
	88

	Colombia   
	41.4
	1.3
	2.5
	1.2
	0.480
	27

	Congo 
	2.9
	0.9
	9.0
	8.1
	0.900
	3

	Congo, Dem. Rep. 
	49.6
	0.8
	3.4
	2.6
	0.765
	10

	Costa Rica   
	3.9
	2.0
	2.3
	0.4
	0.174
	42

	Cote d’Ivoire   
	15.7
	0.9
	2.0
	1.1
	0.550
	20

	Croatia    
	4.7
	2.7
	2.1
	-0.6
	-0.286
	81

	Cuba   
	11.2
	1.5
	1.1
	-0.4
	-0.364
	83

	Czech Republic   
	10.3
	4.8
	2.3
	-2.5
	-1.087
	112

	Denmark
	5.4
	6.6
	3.2
	-3.3
	-1.031
	111

	Dominican Republic   
	8.2
	1.5
	0.7
	-0.8
	-1.143
	113

	Ecuador   
	12.4
	1.5
	2.6
	1.1
	0.423
	31

	Egypt
	66.2
	1.5
	0.8
	-0.7
	-0.875
	107

	El Salvador  
	6.2
	1.2
	0.5
	-0.7
	-1.400
	121

	Eritrea 
	3.5
	0.8
	0.8
	0.0
	0.000
	54

	Estonia   
	1.4
	4.9
	4.1
	-0.8
	-0.195
	71

	Ethiopia 
	64.9
	0.8
	0.5
	-0.3
	-0.600
	93

	Finland
	5.2
	8.4
	8.6
	0.2
	0.023
	52

	France
	59.3
	5.3
	2.9
	-2.4
	-0.828
	105

	Gabon   
	1.2
	2.1
	28.7
	26.6
	0.927
	1

	Gambia
	1.3
	1.0
	0.9
	-0.1
	-0.111
	64

	Georgia  
	5.3
	0.9
	0.9
	0.0
	0.000
	55

	Germany
	82.2
	4.7
	1.7
	-3.0
	-1.765
	125

	Ghana   
	18.9
	1.1
	0.9
	-0.2
	-0.222
	73

	Greece  
	10.6
	5.1
	2.3
	-2.8
	-1.217
	115

	Guatemala   
	11.1
	1.4
	1.2
	-0.2
	-0.167
	70

	Guinea  
	8.0
	1.2
	2.0
	0.8
	0.400
	33

	Guinea-Bissau   
	1.2
	0.7
	4.2
	3.5
	0.833
	6

	Haiti  
	8.0
	0.8
	0.3
	-0.6
	-2.000
	128

	Honduras  
	6.3
	1.3
	1.6
	0.2
	0.125
	46

	Hungary   
	10.0
	3.1
	1.7
	-1.3
	-0.765
	101

	India
	1053.4
	0.8
	0.7
	-0.1
	-0.143
	66

	Indonesia
	217.3
	1.1
	1.8
	0.7
	0.389
	34

	Iran     
	69.2
	2.0
	0.9
	-1.1
	-1.222
	116

	Iraq  
	22.3
	1.4
	0.2
	-1.2
	-6.000
	141

	Ireland   
	3.8
	5.3
	6.1
	0.8
	0.131
	45

	Israel   
	5.9
	4.4
	0.6
	-3.9
	-6.500
	142

	Italy
	57.2
	3.8
	1.2
	-2.7
	-2.250
	129

	Jamaica  
	2.6
	2.1
	0.6
	-1.5
	-2.500
	131

	Japan
	127.2
	4.8
	0.7
	-4.1
	-5.857
	140

	Jordan 
	4.8
	1.5
	0.2
	-1.4
	-7.000
	144

	Kazakhstan  
	16.3
	3.6
	3.3
	-0.2
	-0.061
	61

	Kenya    
	30.0
	1.1
	1.1
	0.0
	0.000
	56

	Korea Republic
	48.1
	3.3
	0.7
	-2.6
	-3.714
	136

	Korea, Dem People’s Rep   
	22.1
	3.0
	0.8
	-2.2
	-2.750
	133

	Kuwait     
	1.8
	7.7
	0.4
	-7.4
	-18.500
	145

	Kyrgyz Republic    
	4.8
	1.1
	1.0
	-0.1
	-0.100
	63

	Laos     
	5.2
	0.8
	4.5
	3.7
	0.822
	7

	Latvia    
	2.4
	3.4
	4.6
	1.1
	0.239
	39

	Lebanon    
	3.4
	2.6
	0.5
	-2.1
	-4.200
	137

	Lesotho  
	2.0
	0.9
	0.7
	-0.1
	-0.143
	67

	Liberia   
	2.7
	0.9
	3.3
	2.3
	0.697
	14

	Libya   
	5.2
	3.3
	0.9
	-2.3
	-2.556
	132

	Lithuania  
	3.7
	3.1
	3.0
	-0.1
	-0.033
	60

	Macedonia  
	2.0
	3.3
	1.5
	-1.8
	-1.200
	114

	Madagascar 
	15.5
	0.9
	1.9
	1.0
	0.526
	22

	Malawi   
	11.0
	0.9
	0.8
	0.0
	0.000
	57

	Malaysia
	24.4
	3.2
	3.4
	0.2
	0.059
	51

	Mali    
	11.0
	1.1
	1.4
	0.3
	0.214
	41

	Mauritania    
	2.6
	1.3
	2.6
	1.3
	0.500
	25

	Mauritius   
	1.2
	1.5
	1.3
	-0.2
	-0.154
	69

	Mexico
	100.8
	2.5
	1.7
	-0.8
	-0.471
	87

	Moldova Republic    
	4.3
	1.4
	0.8
	-0.6
	-0.750
	99

	Mongolia     
	2.5
	2.6
	6.4
	3.9
	0.609
	17

	Morocco    
	29.3
	1.1
	0.9
	-0.2
	-0.222
	74

	Mozambique     
	17.9
	0.5
	1.9
	1.4
	0.737
	11

	Myanmar   
	47.1
	0.7
	1.6
	0.9
	0.563
	19

	Namibia  
	1.7
	1.5
	5.0
	3.6
	0.720
	12

	Nepal    
	22.5
	0.8
	0.6
	-0.3
	-0.500
	89

	Netherlands
	16.1
	4.8
	0.8
	-4.0
	-5.000
	138

	New Zealand   
	3.7
	8.7
	23.0
	14.3
	0.622
	16

	Nicaragua     
	4.9
	1.5
	3.1
	1.6
	0.516
	24

	Niger  
	10.5
	1.1
	0.9
	-0.2
	-0.222
	75

	Nigeria   
	110.8
	1.3
	0.9
	-0.4
	-0.444
	85

	Norway
	4.6
	7.9
	5.9
	-2.0
	-0.339
	82

	Pakistan
	144.8
	0.6
	0.4
	-0.2
	-0.500
	90

	Panama    
	2.8
	1.7
	3.1
	1.4
	0.452
	30

	Papua New Guinea   
	4.7
	1.4
	14.0
	12.6
	0.900
	2

	Paraguay   
	5.4
	2.5
	6.7
	4.2
	0.627
	15

	Peru    
	25.2
	1.2
	5.3
	4.2
	0.792
	8

	Philippines
	78.3
	1.2
	0.6
	-0.6
	-1.000
	109

	Poland
	38.6
	3.7
	1.6
	-2.1
	-1.313
	119

	Portugal  
	10.0
	4.5
	1.6
	-2.9
	-1.813
	126

	Romania   
	22.5
	2.5
	1.4
	-1.1
	-0.786
	102

	Russia
	144.2
	4.5
	4.8
	0.4
	0.083
	49

	Rwanda  
	7.1
	1.1
	0.9
	-0.1
	-0.111
	65

	Saudi Arabia   
	19.6
	4.1
	1.0
	-3.1
	-3.100
	134

	Senegal 
	9.2
	1.3
	1.5
	0.2
	0.133
	44

	Sierra Leone    
	4.3
	0.5
	1.1
	0.5
	0.455
	29

	Slovak Republic   
	5.4
	3.4
	2.4
	-1.1
	-0.458
	86

	Slovenia    
	2.0
	3.6
	2.2
	-1.3
	-0.591
	92

	Somalia  
	8.4
	1.0
	1.1
	0.0
	0.000
	58

	South Africa
	42.8
	4.0
	2.4
	-1.6
	-0.667
	96

	Spain
	39.5
	4.7
	1.8
	-2.9
	-1.611
	122

	Sri Lanka   
	18.7
	1.0
	0.5
	-0.5
	-1.000
	110

	Sudan   
	30.4
	1.1
	2.0
	1.0
	0.500
	26

	Sweden
	8.9
	6.7
	7.3
	0.6
	0.082
	50

	Switzerland
	7.3
	4.1
	1.8
	-2.3
	-1.278
	118

	Syria 
	15.8
	1.6
	0.6
	-1.0
	-1.667
	123

	Tajikistan   
	6.0
	0.7
	0.3
	-0.4
	-1.333
	120

	Tanzania    
	34.3
	1.0
	1.3
	0.3
	0.231
	40

	Thailand
	61.7
	1.5
	1.4
	-0.2
	-0.143
	68

	Togo    
	4.4
	0.9
	0.8
	0.0
	0.000
	59

	Trinidad and Tobago  
	1.3
	3.3
	0.8
	-2.5
	-3.125
	135

	Tunisia   
	9.4
	1.7
	1.0
	-0.7
	-0.700
	97

	Turkey
	67.2
	2.0
	1.2
	-0.7
	-0.583
	91

	Turkmenistan   
	4.6
	3.2
	2.0
	-1.2
	-0.600
	94

	Uganda 
	22.6
	1.1
	0.9
	-0.2
	-0.222
	76

	Ukraine    
	50.0
	3.4
	1.5
	-1.9
	-1.267
	117

	United Arab Emirates     
	2.6
	10.1
	1.3
	-8.9
	-6.846
	143

	United Kingdom
	60.2
	5.3
	1.6
	-3.7
	-2.313
	130

	United States
	288.3
	9.7
	5.3
	-4.4
	-0.830
	106

	Uruguay   
	3.3
	3.8
	4.6
	0.8
	0.174
	43

	Uzbekistan  
	24.5
	1.9
	0.7
	-1.2
	-1.714
	124

	Venezuela   
	23.7
	2.3
	3.3
	0.9
	0.273
	37

	Vietnam    
	77.1
	0.8
	0.8
	0.1
	0.125
	47

	Yemen    
	17.6
	0.7
	0.5
	-0.2
	-0.400
	84

	Yugoslavia   
	21.1
	2.1
	1.2
	-0.9
	-0.750
	100

	Zambia  
	10.2
	1.3
	2.7
	1.4
	0.519
	23

	
	
	 
	 
	 
	
	


