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Iron and copper are by far the leaders in  
global extraction of crude ore. The related 
unused extraction is in the same order of 
magnitude as the economically-used metal 
containing ore. Precious metals on the other  
hand have a high ratio of unused extraction  
due to difficult accessibility to the metal- 
containing ores.

Mining and processing of metal ores as well as the use  
and the disposal of refined metals have considerable 
impacts on the environment. During the mining and refining 
processes large amounts of metal particles get emitted into 
the adjacent soil and ground or surface water. Gaseous 
emissions stemming from the different steps of metal refinery  
also have a severe impact. Finally, discarded manufactured 
products are a major source of global metal input into soils. 
Additionally, in many cases the content of metals in crude 
ores is very low and the usable ores are not readily acces-
sible. A certain amount of so-called “ overburden ” has to 
be removed in order to reach the metal-containing ore. This 
overburden is part of the so-called “ unused extraction ”15,22. 
The quantity of overburden depends on the type of extrac-
tion process chosen and the local properties of the metal 
deposit. The higher the ratio of used to unused extraction 
the more serious the impact on the surrounding environment.

In the period 1980 – 2008, global consumption of metals increased by 87 %.  
Some metals, such as aluminium or copper, are used in large quantities  
and for a large number of applications. Others, such as indium, are used in  
small quantities but in everyday high-tech products. With ever increasing demand, 
ever more metals are exploited, with the related environmental implications  
such the degradation of ecosystems through metal mining and pollution of  
water and soil.

Metal ores and unused material extraction

Metals are not evenly distributed among the 
different regions of the world ( see map ).  
Regions like the EU face high import 
dependencies of up to 100 % for domestic 
metal consumption ( for example in Cobalt, 

Platinum or Rare Earths ). In particular in  
periods of rising metal prices, import  
dependencies are closely linked to issues  
of supply security.  
In contrast, to satisfy worldwide demand 
for metals resource-rich countries increased 
their metal extraction considerably – often 
combined with even higher amounts of  
unused extraction, as in the case of  
copper extraction in Chile or precious metal 
extraction in Russia. 
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To illustrate the magnitude of changes humanity would face 
in a “ business as usual ” scenario, it is assumed that the 
current dominant model of economic development will  
be adopted across the developing and emerging world.  
As a consequence, it is further assumed that global average 
per capita consumption levels would equal the current level 
observed in the OECD countries from 2030 onwards. 
The rough estimation illustrates that humans would require 
around 180 billion tonnes of different materials in 2050, 
which is a growth by a factor of 2.7 compared to today’s 
levels. Restrictions in material supply and scarcities are not 
considered in this scenario. 

Dramatic changes have taken place in the last 30 years  
in the way humanity is using the planet’s material resources. 
Global material consumption increased by 80 % in absolute 
terms. Per capita consumption remained high in the rich, 
industrialised countries, and increased particulary in some 
of the fast-growing emerging economies such as China  
and Brazil. Yet, billions of people still live in material  
poverty and lack enough means to satisfy even their basic 
material needs. 

The last few decades saw rapidly rising levels of global material use. Industrialised  
countries maintained high consumption per capita, even as some emerging economies 
caught up. People still need to increase their material welfare to overcome poverty  
in many parts of the world. However, if by 2030, all countries around the world had 
the same levels of material consumption as rich countries have today, it would imply  
an increased environmental threat and aggravate material scarcities. 

Business as usual: not an option for the future

A doubling of global metal demand would entail increasing  
amounts of excavated earth and related landscape  
disruptions, even without taking into account the fact that 
metals will likely face continuously declining ore grades  
in the future. If demand for biomass would grow by 80 %, 
the requirement for water, fertile land areas, fertilizer  
minerals and other inputs would rise. The situation would  
be made worse by the fact that agriculture would need  
to expand to less productive and fertile areas. 

Environmental pressures from material consumption would 
increase significantly in all major categories under this 
scenario. This would exacerbate problems such as growing 
greenhouse gas emissions both from the increased use of 
fossil fuels and from energy use for producing products such 
as cement, as mineral use would almost triple compared  
to today’s levels. 

Population growth plays an important role 
in determining the overall levels of material 
use in 2050 and beyond. Following the 
medium growth assumption by the United 
Nations ( nine billion people by 2050 ), 
consumption levels in the scenario would 
reach around 180 billion tonnes in 2050. 
In the high population growth scenario  
( ten billion people ), consumption would 
surpass 200 billion tonnes, whereas  
in the low population growth scenario  
( eight billion people ), material consumption 
would level off at around 160 billion tonnes  
by 2050.
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If business as usual is not an option, what are the possible alternatives ? This section  
is an attempt to elaborate different scenarios for future material requirements, if 
humans agree to work together towards a common goal. Existing good practices  
in material use set the tone for the future. Setting international targets for resource use  
and resource efficiency could push efforts in the right direction. 

Setting a target

Good practices
To achieve a more sustainable resource use, 
one strategy could be to base development, 
as much as possible, on existing good 
practices in the use of different materials.

Good examples in terms of  
biomass consumption 
Biomass consumption varies between 
one and 22 tonnes per capita. Globally, 
food-related activities make up the highest 
share of biomass use. Less than two tonnes 
of biomass consumption per capita can 
be found in biomass-importing countries 
( with insufficient domestic agricultural 
production such as Kuwait ) and in countries 
with insufficient diets, while values above 
5 tonnes are usually linked to a material 
intensive rather cattle-based and/or export 
oriented agriculture. Between these – often 
ecologically limited extremes – are many 
countries with internationally renowned 
cuisines, low consumption values and a 
predominantly domestic production of 
around 2.2 tonnes of biomass per capita, 
such as China or Italy, which may be 
considered as good examples in terms of 
biomass use.

with regard to the environment, it could •	
be argued that nature has limited resour-
ces, and therefore, global resource ext-
raction should be frozen at the level of 
one base year, for example 1992, the 
year of the first Rio Summit at around 
50 billion tonnes. 

Good examples in terms of  
fossil fuels consumption 
Fossil fuel consumption varies between 
almost zero and more than 30 tonnes per 
person. Good examples are rare among 
countries with a secure supply of energy,  
as the amount of renewable energy is still 
low and most of the countries use oil, gas  
or coal as main energy sources. 
Switzerland, Sweden and Iceland have  
high shares of renewable energy and  
could be cited as positive examples.  
All these countries consume between  
2 and 2.5 tonnes of fossil fuels per capita. 

Good examples in terms of metal use 
Metal consumption varies between almost 
zero and more than 30 tonnes per capita. 
Low values are found in the least developed 
and metal importing countries, whereas 
high values can be observed in metal 
extracting and exporting countries. Both 
groups depend on each other. Nevertheless, 
ignoring the upstream flows of trade, Japan 
with its 3R-initiative ( reduce-reuse-recycle ) 
and its average of 0.8 tonnes per capita 
emerges as the best example that currently 
exists. 

Good examples in terms of mineral use
Mineral consumption varies between  
0.3 and 80 tonnes per capita. Minerals  
are used for public and private infrastructure. 
Consumption is high in countries currently 
investing in infrastructure, and in large 
countries with a greater infrastructural 
requirement. Countries with hardly any 
public infrastructure have low mineral 
consumption. In between these extremes, 
comparatively low values can be found in 
countries where maintenance dominates 
new construction such as United Kingdom 
or the Netherlands, where average 
consumption is around 4 to 5 tonnes  
per capita. 

Assuming ( 1 ) medium population growth, 
( 2 ) that all countries could follow these best 
examples of high development standards 
and comparatively low resource use without 
any constraints until 2030 ( including some 
exceptions in countries that are catching 
up ) and ( 3 ) that the reduction in the 
consumption of one material category does 
not require higher consumption of other 
materials, humans would need around  
10 tonnes per capita per year or  
93 billion tonnes of resources in 2050. 
Resource consumption would stabilize at 
a consumption level of around 100 billion 
tonnes annually by the end of the century. 
Of the total amount, 22 billion tonnes  
would be biomass, 23 billion tonnes of 
fossil fuels, 8 billion tonnes metals and  
45 billion tonnes minerals.

However, to achieve any or all of these 
would require massive improvements in 
resource productivity, possibly combined 
with a reduction in material consumption 
in high and medium material consuming 
countries ( currently classified as high-income 
countries and some emerging economies ). 

with regard to equality considerations, it •	
could be argued that a limit per capita 
has to be acknowledged, e.g. based 
on the current best practices, assuming 
the complete substitution of fossil fuels 
without increases of other materials 
( substituting are gained by further effici-
ency improvements ) resulting in a level 
of 8 tonnes per capita by 2030.

with regard to improvements in resource •	
productivity, e.g.by a factor of 2 or a 
factor of 5 until 2050 or a factor of 
about 4 or 10 until 2100. Due to lack 
of forward projections of income, one 
could promote the reduction of per 
capita consumption by a factor of  
2 and 5 respectively, compared to the 
current level of the OECD countries 
and assuming that developed countries 
would catch up by 2030. 

In the meanwhile, low consuming countries 
( currently predominantly low income 
countries ) could still increase their levels of 
resource consumption. 
Under the overarching goal, differentiated 
targets for re source exporting and importing 
countries would need to be set till the point 

where resources embodied in traded goods 
are charged against each other.

In any case, given the current situation 
and the rate of unequal growth versus 
environmental damage, it is imperative to 
set a target and start moving towards it. 

Targets

In principle, the following need to be considered when setting targets for sustainable material use

These could result in different scales of absolute and per capita resource use.
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The potential of green economies

A key component of green economic strategies is improved  
resource management. Green economies thus have to  
improve resource productivity and reduce absolute levels  
of resource use. Such a transition could be achieved 
through concerted action by policy makers, setting the 
framework for increased resource efficiency, by companies 
exploiting the economic and environmental potentials of 
increased resource efficiency and by consumers making 
informed and active choices for resource efficient products 
and services. A few examples for such effective measures 
include:

a transition towards more sustainable •	 energy production 
by substantially increasing investments in renewable 
energy sources for power generation, while considering 
limits e.g. related to increased biomass use and  
environmental impacts;
a transition in •	 manufacturing industries towards closed 
material cycles and improvements in resource efficiency 
and productivity;
a transition towards eco-friendly housing by constructing •	
new green buildings and retrofitting the existing energy 
and material intensive buildings stock, and
a transformation of the •	 transport sector by promoting 
access instead of mobility, shifting to less harmful modes 
of transportation, and lowering carbon emissions by 
improving vehicles.

Key findings from this study

In general global dynamics during the past thirty years  
have shown that economic growth entailed increased  
material extraction and consumption. Although most  
countries made improvements in material productivity,  
the current amount of used materials and the continued 
unequal distribution of consumption between different  
world regions is far from being sustainable. 

Some current trends are extremely alarming. The  
development process itself and the perpetuation of highly 
material-intensive life-styles in rich countries and in an  
increasing number of emerging economies require large 
amounts of resources. The quantities are so huge that this 
model of development cannot realistically be provided  
for all humans. 

Many countries with a relatively higher performance of 
material use and resource productivity achieved this by  
outsourcing their material-intensive economic activities. 
Those countries which increased their activities in material-
intensive economic sectors had a worse performance. 
Nevertheless, both developments are two sides of the same 
coin in the interlinked system of international specialisation. 
From those findings arises the question “ What are the 
options that the green economy concept can provide ? ”

Green economies for sustainable resource use

Reducing our resource use, improving our quality of life

Independently of how those important questions are being 
addressed, two basic facts need to be taken into account 
when global strategies towards sustainable resource use  
are being discussed. 

First, the current level of global resource use is not  
sustainable. The significant growth of resource extraction, 
trade and consumption is the main driver for most global 
environmental problems. At least with regard to some  
environmental impacts, humanity already exceeds the  
ecological capacity of the Earth’s ecosystems. Climate 
change is the most prominent example, but biodiversity  
loss, desertification and soil erosion are also clearly linked 
to our use of natural resources. A sustainable system of 
global resource use must therefore operate on a level  
significantly below the current one; we need to reduce  
our resource consumption in absolute terms. 

At the same time, billions of people on the planet are still 
living in material poverty and rightly demand a substantial 
increase of their consumption and material welfare.  
A strategy of reducing global resource use therefore needs 
to fully address distributional aspects, both between  
different countries and regions and – to a growing extent – 
also within countries. Ultimately, the objective is to ensure  
a high quality of life for all people while keeping resource 
use within the ecological limits of our planet. 

Some fundamental questions

Based on the information presented in this study on green 
economies and its potential to increase resource efficiency 
and decrease the amounts of materials required for produc-
tion for production and consumption processes around the 
world, the fundamental questions humanity will face in the 
future are: 

Is the current model of material intensive lifestyles  •	
desirable as a future vision ? And if not, what is an 
attractive and sustainable alternative ? 

Are we willing to implement a limited and equal  •	
distribution of material consumption globally ? If yes,  
at what level ? The current OECD-level, which would 
mean accepting a doubling of environmental pressures ?  
The current global average, accepting global distribu-
tion and current levels of ecological pressure ? A level 
oriented on current best practices or maybe less ?  
If one of these options seems to be favourable, what 
kind of incentives and sanctions would humanity 
accept to enforce them ? 

If an equal distribution is not worthwhile, what would  •	
be an alternative approach to reach a globally  
sustainable level of resource use ? Should inequalities  
of more than a factor of 50, as we observe currently, 
be maintained or would a minimum or maximum level  
of material consumption for each person be more  
attractive ? What level of inequality could be acceptable 
in terms of global social justice ? 
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The global database on material extraction is based on 
international statistics including the International Energy 
Agency ( for fossil fuels ), the UN FAO ( for biomass ) and the 
US and British Geological Surveys ( for metals and industrial 
minerals ). This database is accessible in an aggregated 
form on the webpage www.materialflows.net, where a 
detailed technical report can be downloaded ( see below ). 
Data quality varies for the different types of materials.  
It is generally good for the extraction of fossil fuels and 
metal ores. However, in the case of a number of metals, 
estimations have to be applied regarding the concentration 
of metals in crude ore extraction. 
It can be assumed that parts of the biomass extraction for 
subsistence purposes are not covered in official statistics,  
so biomass values might be underestimated, particularly  
for poor countries. 
It is important to note that statistics about mineral use are 
poor in nearly all investigated countries. Thus, for the  
estimation of the extraction of construction minerals an 
estimation method was used, where the physical production 
of cement and bitumen was used to estimate overall levels 
of extracted construction minerals, in particular limestone, 
sand and gravel. Where no reliable data on cement and 
bitumen production was available the estimations were 
carried out using per capita income as proxy, assuming  
that demand for construction minerals per capita increases 
when countries become richer. The exact amounts of  
mineral extraction may therefore be over- or underestimated 
in some of the countries. 

This study is based on the methodological framework of 
material flow accounting and analysis ( MFA ). MFA builds 
on earlier concepts of material and energy balancing, as 
introduced in the 1970s. The MFA concept was developed 
as a reaction to the fact that many environmental problems 
result from a high material and energy consumption and 
related negative environmental consequences are determi-
ned by the overall scale of industrial metabolism rather than 
toxicities of specific substances. 
Today, the MFA methodology is internationally standardised, 
and methodological handbooks are available, for example 
from the European Statistical Office ( EUROSTAT, 2011 ) 
and the OECD ( 2007 ). 
For MFA on the national level, two main boundaries for 
resource flows can be defined. The first is the boundary 
between the economy and the domestic natural environment 
from which raw materials are extracted. The second is the 
frontier with other economies with imports and exports as 
accounted flows. 

The data and indicators presented in this study build on 
the integration of two existing data bases: ( 1 ) the global 
database on resource extraction developed and maintained 
by SERI, and ( 2 ) the global database on resource trade 
developed and maintained by M. Dittrich. 

Methodology and main data sources

For this study, both databases have been combined.  
In the first step the combination has been used to detect 
further outliers and unreliable data for all countries and 
years on different levels of aggregation. Main criteria 
applied were net exports of materials being higher than 
extraction for several years and consumption per capita 
being extraordinary higher or lower than the average range 
during that years or compared to other years. In a second 
step both databases were fully integrated in order to  
calculate the various material flow indicators.

Global data on material extraction, trade, consumption  
and productivity used in this study can be downloaded at 
an aggregated level from www.materialflows.net.
Material productivity was calculated using GDP in  
purchasing power parities and constant terms derived  
from the World Bank ( 2011 ). Population data are also 
used as provided by the World Bank ( 2011 ).

The global database on resource trade was developed  
by Monika Dittrich at the University of Cologne and  
the Wuppertal Institute in Germany. It is based on  
UN Comtrade data and includes global accounts of 
imports and exports in physical ( mass ) units. All missing 
mass values in UN Comtrade were filled using the global 
annual price for each commodity group, starting at the  
most differentiated level, then summed up according to 
the classification structure and repeated at the next higher 
differentiation level up to the total sum. 
Values of direct trade flows of major outliers were corrected 
by adjusting the concerned values with regard to global 
prices, amount of global imports and exports and – as far 
as available – bilateral trade data as well as with regard 
to national and international sector statistics such as FAO 
or IEA. A detailed methodological description is given by 
Dittrich ( 2010 ) and Dittrich and Bringezu ( 2010 ). 
In order to calculate aggregates on regional and global 
level, lacking original trade data reports of countries  
were estimated using as far as possible and available  
extrapolation, bilateral data of trade partners and/or  
further sectoral, national and international trade statistics.
In general, UN Comtrade trade statistics for the majority of 
OECD and Latin American countries are good with respect 
to differentiation and reliability while the others are of mixed 
quality. In general, trade statistics after 1995 are more 
differentiated and complete than before. 
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Key indicators
DMC
[ Mio. t ]

DMC/cap
[ tonnes per capita ]

Material Productivity
[ US$ppp, const. 2005/tonne ]

1980 2008 % change 1980 2008 % change 1980 2008 % change 

World 37,966 68,119 79 8.5 10.2 19 691 952 38

Africa 2,573 4,876 89 5.7 5.3 -7 339 517 53
Asia** 14,146 36,029 155 5.1 8.7 69 577** 698 21
Australia & Oceania 871 1,269 46 38.1 36.0 -6 409 686 67
Europe 8,000 8,685 9 14.5 14.7 1 936 1,771 89
Latin America 4,173 7,587 82 11.6 13.3 15 635 730 15
North America 7,975 9,282 16 31.7 27.5 -13 799 1,547 94

Afghanistan 59 57 -4 3.9 1.9 -50 n.a. 506
Albania 20 23 19 7.3 7.4 1 577 982 70
Algeria 96 270 180 5.1 7.8 53 1,241 940 -24
American Samoa 0 0 117 n.a. 0,6 n.a. n.a.
Angola 23 61 160 3.0 3.4 13 n.a. 1,625
Antigua and Barbuda 0 1 246 3.7 10.7 189 1,625 1,756 8
Argentina 548 576 5 19.5 14.4 -26 517 915 77
Armenia .. 26 .. 8.3 .. 674
Australia 722 1,077 49 49.2 50.3 2 408 687 68
Austria 136 157 16 18.0 18.9 5 1,176 1,917 63
Azerbaijan .. 24 .. 2.8 .. 2,893
Bahamas, the 25 1 -96 121.2 3.0 -98 176 8,199 4,571
Bahrain 15 25 65 44.1 32.6 -26 495 989 100
Bangladesh 128 297 132 1.4 1.9 31 427 665 56
Barbados 3 3 -7 12.5 11.3 -9 1,199 1,756 46
Belarus .. 110 .. 11.3 .. 1,027
Belgium-Luxembourg 181 183 1 17.8 16.4 -8 1,185 2,156 82
Belize 2 4 49 17.0 11.4 -33 197 546 177
Benin 15 40 177 4.1 4.7 14 280 292 4
Bermuda 1 1 69 15.9 22.7 42 n.a. n.a.
Bhutan 5 9 83 11.5 13.0 13 86* 340 298
Bolivia 71 88 23 13.3 9.0 -32 284 458 62
Bosnia and Herzegovina .. 38 .. 10,0 .. 749
Botswana 20 35 77 19.9 18.1 -9 174 705 304
Brazil 1,374 2,759 101 11.3 14.4 28 670 665 -1
Brunei Darussalam 1 7 392 7.1 17.1 142 11,170 2,678 -76
Bulgaria 118 132 12 13.3 17.3 30 438 693 58
Burkina Faso 31 85 175 4.5 5.6 24 145 193 33
Burundi 11 18 55 2.7 2.2 -21 157 163 4
Cambodia 19 50 163 2.9 3.6 24 n.a. 527
Cameroon 42 76 81 4.6 4.0 -14 434 501 16
Canada 961 811 -16 39.1 24.3 -38 590 1,475 150
Cape Verde 0 2 455 1.3 4.1 222 928* 790 -15
Cayman Islands 0 1 192 10.7* 10.4 -2 n.a. n.a.
Central African Republic 13 28 108 5.9 6.4 9 163 107 -34
Chad 33 55 65 7.2 5,0 -30 90 247 175
Chile 192 735 282 17.2 43,8 154 312 306 -2
China 2,943 18,914 543 3.0 14,2 376 199 417 110
Colombia 223 342 54 8.3 7.6 -8 640 1,084 69
Comoros 1 1 47 2.1 1.6 -23 555 663 19
Congo, Dem. Rep. 121 268 122 4.4 4.2 -6 174 70 -60
Congo, Rep. 3 6 88 1.8 1.7 -6 1,644 2,172 32
Costa Rica 24 41 69 10.4 9.1 -12 612 1,135 85
Cote d'Ivoire 26 52 96 3.1 2.5 -20 845 610 -28
Croatia .. 51 .. 11.5 .. 1,504

DMC
[ Mio. t ]

DMC/cap
[ tonnes per capita ]

Material Productivity
[ US$ppp, const. 2005/tonne ]

1980 2008 % change 1980 2008 % change 1980 2008 % change 

Cuba 142 107 -25 14.5 9.6 -34 n.a. n.a.
Cyprus 7 23 224 11.6 26.6 129 808 907 12
Czech Republic .. 193 .. 18.5 .. 1253
Czechoslovakia 405 .. 26.6 .. n.a.
Denmark 112 139 24 21.8 25.3 16 955 1,345 41
Djibouti 2 3 73 5.6 3.9 -31 n.a. 529
Dominica 0 0 -12 5,6 5.0 -11 606 1,650 172
Dominican Republic 33 58 76 5.5 5.8 5 665 1,297 95
Ecuador 59 116 97 7,4 8,6 17 788 882 12
Egypt 157 564 258 3,5 6,9 95 686 724 6
El Salvador 17 31 81 3,7 5,1 38 1180 1228 4
Equatorial Guinea 1 22 2616 3,7 33,5 808 n.a. 928
Eritrea n.a. 19 .. 3,9 .. 127
Estonia .. 34 .. 25,0 .. 746
Ethiopia 235 386 64 6,7 4,8 -28 n.a. 167
Faroe Islands 0 1 85 n.a. 18,9 n.a. n.a.
Fiji Islands 7 9 38 10,3 10,7 4 333 398 19
Finland 158 205 30 33,0 38,6 17 541 871 61
France 901 933 4 16,3 14,5 -11 1241 2089 68
French Polynesia 2 3 86 11,2 11,8 6 n.a. n.a.
Gabon 6 20 225 9,2 14,1 53 1846 954 -48
Gambia, the 3 5 75 5,0 3,3 -35 247 363 47
Georgia .. 14 .. 3,3 .. 1369
Germany 1670 1217 -27 21,3 14,8 -31 970 2278 135
Ghana 31 132 322 2,8 5,6 99 348 244 -30
Gibraltar 0 0 59 6,9 9,8 41 n.a. n.a.
Greece 89 194 118 9,3 17,3 87 1859 1556 -16
Grenada 0 1 191 2,9 7,1 150 1123 1147 2
Guadeloupe 4 3 -25 38,6 17,6 -54 n.a. n.a.
Guatemala 31 87 184 4,4 6,4 45 887 685 -23
Guinea 25 66 168 5,3 6,7 26 n.a. 146
Guinea-Bissau 3 5 74 3,3 3,0 -8 275 316 15
Guyana 8 13 54 10,6 16,5 56 195 155 -20
Haiti 19 20 8 3,3 2,1 -38 n.a. 502
Honduras 25 48 92 6,9 6,6 -4 407 549 35
Hungary 126 104 -18 11,8 10,4 -12 903 1685 87
Iceland 6 8 34 24,7 23,8 -4 884 1540 74
India 1671 4555 173 2,4 4,0 64 368 696 89
Indonesia 576 1309 127 3,9 5,8 47 346 641 85
Iran 197 897 355 5,0 12,5 148 1408 838 -40
Iraq 105 128 22 7,5 4,2 -44 n.a. 762
Ireland 115 227 99 33,7 51,4 53 378 758 101
Israel 37 103 179 9,6 14,2 48 1571 1819 16
Italy 890 682 -23 15,8 11,4 -28 1194 2469 107
Jamaica 17 26 52 8,1 9,8 21 628 747 19
Japan 1410 1300 -8 12,1 10,2 -16 1455 3075 111
Jordan 17 53 206 7,9 9,1 15 497 560 13
Kazakhstan .. 356 .. 22,7 .. 461
Kenya 89 136 52 5,5 3,5 -36 250 406 63
Kiribati 0 0 169 2,3 3,7 62 920 614 -33
Korea, Rep. 204 767 276 5,3 15,8 195 1038 1618 56
Kuwait 44 96 117 32,3 35,4 10 1240 n.a.
Kyrgyzstan .. 34 .. 6,5 .. 314
Laos 13 25 98 3,9 4,1 3 n.a. 483

Key indicators



79 80

DMC
[ Mio. t ]

DMC/cap
[ tonnes per capita ]

Material Productivity
[ US$ppp, const. 2005/tonne ]

1980 2008 % change 1980 2008 % change 1980 2008 % change 

Latvia .. 25 .. 11,1 .. 1411
Lebanon 19 40 111 6,9 9,6 40 n.a. 1137
Lesotho 7 8 11 5,5 3,9 -30 151 354 135
Liberia 7 9 26 3,7 2,3 -37 479 153 -68
Libya 59 91 55 19,2 14,4 -25 n.a. 1038
Liechtenstein 0 0 50 9,9 10,5 6 n.a. n.a.
Lithuania .. 39 .. 11.5 .. 1530
Macedonia, FYR .. 31 .. 15.3 .. 572
Madagascar 62 74 19 7.2 3.9 -47 178 252 41
Malawi 14 30 113 2.2 2.1 -5 308 343 12
Malaysia 80 291 261 5.8 10.8 84 836 1,224 46
Maldives 0 6 3,222 1.1 19.7 1,622 n.a. 263
Mali 48 93 95 6.6 6.4 -2 114 145 27
Malta 3 5 113 7.0 13.2 88 1,293 1,711 32
Mauritania 16 30 92 10.3 9.4 -9 166 192 16
Mauritius 6 13 110 6.5 10.4 60 575 1,112 93
Mexico 684 1045 53 10.1 9.8 -3 1030 1,369 33
Micronesia 0 0 8,858 0.0 1.4 5,822 n.a. 2,062
Moldova .. 19 .. 5.2 .. 534
Mongolia 46 88 89 27.9 33.2 19 n.a. 108
Morocco 104 234 125 5.3 7.4 39 442 540 22
Mozambique 27 46 70 2.2 2.1 -8 196 373 91
Myanmar 70 140 98 2.1 2.8 34 n.a. n.a.
Namibia 28 28 -2 27.8 13.0 -53 177 462 161
Nepal 45 70 55 3.0 2.4 -19 189 422 123
Netherlands 195 197 1 13.8 12.0 -13 1,615 3,183 97
New Caledonia 4 5 26 27.3 19.9 -27 n.a. n.a.
New Zealand 93 113 22 29.8 26.4 -11 577 965 67
Nicaragua 22 37 69 6.7 6.5 -3 410 383 -7
Niger 36 47 30 6.1 3.2 -48 152 200 31
Nigeria 210 450 114 2.8 3.0 5 591 652 10
North Korea 78 75 -4 4.5 3.1 -31 n.a. n.a.
Norway 85 103 20 20.8 21.5 3 1,248 2,257 81
Oman 10 106 914 8.8 38.0 332 1,112 614 -45
Pakistan 206 580 181 2.5 3.5 40 478 668 40
Panama 18 33 79 9.3 9.6 3 704 1,220 73
Papua New Guinea 41 54 33 12.8 8.3 -35 152 245 61
Paraguay 67 110 65 20.8 17.6 -15 194 246 27
Peru 250 760 204 14.5 26.4 82 420 298 -29
Philippines 217 285 31 4.5 3.2 -30 613 1,072 75
Poland 596 627 5 16.8 16.4 -2 n.a. 1,000
Portugal 86 214 148 8.9 20.1 128 1355 1090 -20
Puerto Rico 24 35 45 7.6 8.9 18 n.a. n.a.
Qatar 8 146 1,770 34.0 114.0 235 n.a. 737
Romania 411 243 -41 18.5 11.3 -39 413 1,043 153
Russian Federation 1,976 13.9 .. 1,061
Rwanda 14 26 83 2.7 2.6 -2 301 385 28
Samoa 1 1 34 4.6 5.4 16 n.a. 789
San Marino 0 0 165 9,9 n.a. n.a.
Sao Tome and Principe 0 0 125 1.8 2.4 33 n.a. 686
Saudi Arabia 195 415 112 20.3 16.7 -18 1,700 1,296 -24
Senegal 24 63 163 4.3 5.2 21 344 319 -7
Serbia and Montenegro .. 103 .. 12.9 .. 732
Seychelles 0 1 155 6.4 12.1 89 1706 1,606 -6

DMC
[ Mio. t ]

DMC/cap
[ tonnes per capita ]

Material Productivity
[ US$ppp, const. 2005/tonne ]

1980 2008 % change 1980 2008 % change 1980 2008 % change 

Sierra Leone 10 14 40 3.0 2.5 -18 260 290 12
Singapore 30 145 383 12.4 30.0 141 1163 1,602 38
Slovakia .. 63 .. 11.7 .. 1,756
Slovenia .. 55 .. 27.0 .. 1,006
Solomon Islands 1 3 262 3.6 5.9 62 n.a. 409
Somalia 57 65 15 8.8 7.3 -17 n.a. n.a.
South Africa 458 607 32 16.6 12.4 -25 527 772 46
Spain 390 912 134 10.4 20.0 92 1,475 1,416 -4
Sri Lanka 34 70 106 2.3 3.5 53 677 1,219 80
St. Kitts and Nevis 1 1 18 12.0 12.8 6 397 1,131 185
St. Lucia 1 1 68 4.4 5.1 14 943 1,814 92
St. Vincent and the Grenadines 0 1 161 3.1 7.4 140 860 1,158 35
Sudan 144 295 105 7.2 7.1 -1 148 276 86
Suriname 7 9 35 18.8 18.1 -4 351 376 7
Swaziland 9 11 29 14.1 9.4 -34 161 485 201
Sweden 174 200 15 20.9 21.7 4 973 1,579 62
Switzerland 97 98 1 15.4 12.9 -16 1,858 2,962 59
Syria 72 121 68 8.0 5.9 -27 416 734 77
Tajikistan .. 7 .. 1.1 .. 1,618
Tanzania 99 173 75 5.3 4.1 -23 n.a. 286
Thailand 327 468 43 6.9 7.0 0 322 1,075 234
Timor-Leste 1 2 162 1.4 2.0 41 n.a. 370
Togo 8 18 130 2.8 2.8 -1 389 282 -27
Tonga 0 0 -11 3.6 3.0 -17 692* 1,367 98
Trinidad and Tobago 11 21 104 9.7 16.1 65 1,568 1,493 -5
Tunisia 39 91 136 6.0 8.8 46 599 835 39
Turkey 249 749 201 5.4 10.1 88 1,055 1,174 11
Turkmenistan .. 64 .. 12.7 .. 487
Turks and Caicos Islands 0 0 456 8.1 10.3 28 n.a. n.a.
Tuvalu 0 0 26 1.5 1.5 3 n.a. n.a.
Uganda 62 113 82 4.9 3.6 -27 n.a. 300
Ukraine .. 405 .. 8,8 .. 767
United Arab Emirates 29 196 587 28.1 43.7 56 3,394 1,238 -64
United Kingdom 784 683 -13 13.9 11.1 -20 1,323 3,045 130
United States 7,014 8,470 21 30.9 27.8 -10 827 1554 88
Uruguay 96 152 58 33.0 45.5 38 237 256 8
US Virgin Islands 0 0 1 0.8 0.7 -11 n.a. n.a.
USSR 4,840 .. 18.5 .. n.a. ..
Uzbekistan .. 219 .. 8.0 .. 306
Vanuatu 1 2 81 8.0 7.3 -8 148 557 276
Venezuela 163 312 92 10.8 11.2 4 1,070 1,051 -2
Viet Nam 79 576 625 1.5 6.7 352 n.a. 386
West Bank and Gaza 1 10 652 2.5 n.a. n.a.
Yemen 15 84 453 1.8 3.6 102 n.a. 610
Yugoslavia SFR 246 8 -97 15.8 -100 n.a. ..
Zambia 102 101 -1 17.6 8.2 -54 87 156 80
Zimbabwe 52 53 2 7.2 4.3 -40 n.a. n.a.

*	 1981
**	 excluding Sovjet Union
n.a.	 not available
..	 country not existing

Population data and GDP data are taken from Worldbank, 2011
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