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INTRODUCTION
The uneven distribution of natural resources globally is relevant both to national political stability and
therefore to global international relations. A country’s access to natural resources, such as fossil fuels and
water, is influenced by both physical and geopolitical issues As the 2007-2008 commodity price crisis
made clear, volatility and shifts in the export and trade of resources can affect global political stability.
It has been confirmed that human activity has an increasingly disruptive effect on the environment and
biodiversity, and contributes to increasing climate change through greenhouse gas emissions1. The
increasingly frequent recurrence of extreme weather conditions (floods, droughts, hurricanes, etc.)
endangers production activities and adds to resource stresses including through impacting upon food
insecurity, poverty and inequality. These can generate political instability.
This is said to be the Information Age. IBM have recently claimed that 90% of the data in the world today
has been created in the last two years2. One of the consequences of this explosion of data is that we are
drowning in it. It has become increasingly difficult to separate ‘the signal’ from ‘the noise’.
In this report we have selected datasets that are key to understanding how natural resource availability
may influence future global prosperity. Data for all countries for recent years where available3 has been
used to generated a series of maps. It then becomes possible to see at a glance some major trends.
The data tell a story, which we have sought to highlight alongside the maps. There are gaps in the data,
and these gaps tell a story too, often of inadequate resources to collect information, particularly in parts
of Africa. Despite these gaps, a picture emerges: not only of the obvious big differences between rich
countries and poor countries, but at a more specific country level, which can for instance enable the
reader to make more sense of the policies national governments are pursuing, both domestically and
internationally. This report highlights some examples as we move through the series of maps which form
the core of this report.
The maps represent important underlying drivers of economic prosperity: food, water, energy and
capital. These are however not the sole drivers of national economic growth. In addition the macro
country level trends often hide regional issues or inter-country relationships (such as a shared water
source). Therefore the commentary on these country level trends should be seen as the start of a
dialogue on global risk which enables a much more detailed and thorough analysis of these issues.
The analysis presented here is a small part of a larger programme being carried out by the Global
Sustainability Institute at Anglia Ruskin University. The Global Resources Observatory project looks at
the future of the world over the short term principally in terms of the relationship between the functioning
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of the world economy and the environmental and resource base it depends on. The Global Resource
Observatory project is developing a computer model of the key relationships within the global system,
which is designed to deepen understanding of the nature of these relationships, the risks that exist today
in the global economy and the general principles that guide the system. By improving our understanding
of the system we can explore the implications for societies and their stability, as well as the impact upon
international relations. Importantly while a number of studies explore the resource risks for individual
countries or at a global level the Global Resource Observatory examines individual countries within the
global context.
The project is ambitious, and is therefore being approached in stages. This report is the outcome of the
first stage, gathering together some key pieces of data and capturing them visually on maps. We can
already see emerging a picture of the trends which will influence the world in the near term.
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MAPS & ANALYSIS
1. FRESHWATER AVAILABILITY
This map explores renewable water resources in each country together with data for the consumption of
freshwater (“freshwater withdrawals”). “Renewable” water in this context means river flows and groundwater
from rainfall. “Withdrawals” includes all water extraction within a country for industrial, agricultural, and
domestic use. These figures were used to arrive at an overall figure for the degree of “freshwater selfsufficiency” for each country, by dividing renewable resources by the annual rate of withdrawal.

MAP 1 – % of consumed water available as renewable water 2000
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MAP 2 – % of consumed water available as renewable water 2005

MAP 3 – % of consumed water available as renewable water 2010
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COMMENTARY
The most striking feature of the maps is the concentration of low water availability countries in the Middle
East, Egypt and Pakistan. In many countries, there is no national challenge to freshwater supplies. However,
this masks some real problems about local, regional, and/or seasonal areas and periods of water stress, for
example in densely populated parts of north-east China, and some parts of Australia, India, and the USA.
In addition in the future as countries industrialise and populations increase it is likely that the demand for
water will increase unless significant water efficiency programmes are undertaken.

DATA ACCURACY
Days and population affected by water stress or drought are important, alongside the overall annual national
figures on which this map is based. It is however true that such areas of stress and periods of drought
generally tend to be more acute in countries which have an overall low rating for water self-sufficiency.
Subterranean or glacial water reserves have been excluded from the figures used here, on the grounds that
they are non-renewable. However there is evidence of large-scale reserves in parts of north Africa, which,
if taken into account, would shift the map towards a concentration of water shortages in the Middle East
and Western Asia. Glacial reserves (for example for Pakistan) are changing dramatically with a changing
climate and therefore pose a further risk where renewable water is insufficient to meet demand. In addition
desalination infrastructure is not included here; however many countries, for example in the Middle East,
are now making significant investments in the water and energy infrastructure required to support this type
of water extraction.
The data used here are derived from water data that is only compiled every 5 years, and therefore may
be out-of-date, particularly as climate change is bringing about more frequent extreme weather conditions,
including drought.
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2. FOOD
These maps are derived from data for food production and consumption in 2000, 2005 and 2010. They
seek to show the extent to which countries are able to produce food over and above what they need
for their own consumption. The maps present the overall picture by looking at whether a country is in
surplus production (positive percentage) or deficit (negative percentage). The calculation is (ProductionConsumption) divided by Production.

MAP 4 - food dependency 2000
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MAP 5 - food dependency 2005

MAP 6 - food dependency 2010

COMMENTARY
Regions including North America, Europe and Russia show a high score on this indicator (seen as measuring
“food independence”). At the opposite end of the scale, there is a concentration of food dependency in
Africa, the Arabian peninsula, and around the Caribbean, as well as in Japan.
This international picture partly reflects population, with a tendency for low density populations to be easier
to provide food for. Future prospects for “food independence” are threatened by changes in land use, soil
quality, climate, and diet, with the tendencies for populations to increase, climate to change, land to be
degraded, and diets to include a higher proportion of meat as incomes rise.

DATA ACCURACY
Although the data here provides an initial overall indication of “food independence”, it is important to add the
caveat that if a country produces a lot of food for export, it would show up here as being very independent,
but in fact it might be producing only a few different crops and be dependent on other countries for everything
else. These are overall figures, and do not of course consider self-sufficiency in the case of individual
crops, such as wheat or rice. Importantly the data also does not take into account, through subtracting it,
food waste either in production or consumption.
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3. OIL
These maps compare the consumption of oil and reserves of oil across countries, in 2000, 2005, and 2010.
The units used are “years left” i.e. how many years of internal oil consumption (at the current rate) could
be provided for by existing reserves. This figure is arrived at by dividing total reserves by consumption
per year. (Note that both consumption rates and reserves can change over time so this is a snapshot
approach).

MAP 7 – years left of oil 2000

MAP 8 – years left of oil 2005
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MAP 9 – years left of oil 2010

COMMENTARY
Much of the discussion about ‘Peak Oil’ overlooks the fact that oil is unevenly distributed globally. Some
countries have no oil reserves of their own, or very little (e.g. Japan), and are entirely dependent on the
world market and market prices. Other countries, such as Iraq, Saudi Arabia and Venezuela, have more
than 300 years of oil left at their 2010 rates of internal consumption. Kuwait has more than 700 “years left”.
The overall geographical pattern is well understood, with the greatest concentration of oil reserves and
production in the Middle East, and the highest rates of consumption per head in Western Europe, North
America, and Japan. Combining data about both reserves and consumption, the clearest conclusion to
be drawn is the vulnerability of Europe, the region with the lowest numbers of “years left”. There are also
countries outside the region in a similar situation, such as Turkey and Chile.
The most recent data used in creating these maps is from 2010. The situation since then has changed
with the development of shale oil production in the USA, which has effected its dependence on overseas
suppliers.
Countries with small oil reserves but zero or close to zero reported consumption are shown in the maps
as having over 100 “years left” of reserves. Low consumption may be due to low economic development
therefore, although these countries may not appear vulnerable to oil scarcity, should economic development
increase and they start to consume more oil, their “years left” figure would fall dramatically. This can be
seen in countries such as Chad and Equatorial Guinea.
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DATA ACCURACY
There is a need to use the interpretation of “proved reserves” with caution, since these can both increase,
through investment in exploration and extraction, as well as decrease. When consumption is outpaced
by increases in proven reserves this shows up in the maps as an increase in “years left”, for example in
Kazakhstan. Investment can be stimulated by an increase in oil price on the world market, by a reduction
in the availability of other energy sources, or by changes in the technology of extraction.
Investment can alternatively be drastically reduced if investors became convinced that governments are
serious about restraining carbon dioxide emissions from fossil fuels, as most fossil fuel reserves could not
then be used. The maps therefore show a ‘snapshot’ in time, reflecting existing reserves based on the
current situation. It is necessary to be cautious about extrapolating these figures into the future without
looking at the influences on future exploration, extraction and investment. There are also some problems
about data reliability, where firms or governments have a vested interest financially in over- or underestimating reserve figures.
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4. COAL
These maps compare the consumption and reserves of coal across countries, in 2000, 2005 and 2010. The
units used are “years left” i.e. how many years of coal consumption at the current rate could be provided
for by existing reserves. This figure is arrived at by dividing total reserves by consumption per year. (Note
that both consumption rates and reserves can change over time, so this is a snapshot approach).

MAP 10 – years left of coal 2000

MAP 11 – years left of coal 2005
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MAP 12 – years left of coal 2010

COMMENTARY
These maps show little change in the geographical distribution of “years left” of coal, but they do show a
general trend for “years left” to have increased. This can be attributed to a fall in the rate of consumption
of coal in most countries.
The data on coal makes one trend very clear – the abundance of coal in key emerging markets such as
Russia, India, China, Latin America and Africa. In addition the US, Canada and Australia have significant
coal reserves. Therefore, the world is likely to continue to be able to exploit coal in energy production, either
directly or through the conversion of coal into gas or liquid fuels. However, climate change agreements and
legislation may impact on the feasibility of coal as a future energy source.
The same issue of relatively small reserves and low reported consumption resulting in high “years left”
figures, as was seen with oil, also occurs for coal in countries such as Democratic Republic of the Congo
and Niger.

DATA ACCURACY
The most striking deficiency in the data here is in respect of Africa. Many African countries have high per
capita levels of coal consumption, but reserves data is unfortunately limited.
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5. NATURAL GAS
These maps compare the consumption and reserves of natural gas across countries, in 2000, 2005, and
2010. The units used are “years left” – i.e. how many years of natural gas consumption (at the current
rate) could be provided for by existing reserves. This figure is arrived at by dividing total reserves by
consumption per year

MAP 13 – years left of gas 2000

MAP 14 – years left of gas 2005
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MAP 15 – years left of gas 2010

COMMENTARY
Four of Europe’s largest economies – Germany, UK, France and Italy – have few “years left” of natural gas.
In 2010 Italy and France had less than one year of natural gas left. In the UK, the low figures in 2000, 2005,
and 2010 represent a marked decline from earlier years when natural gas was being supplied from the
North Sea. The UK’s “years left” figure may increase as a result of the development of hydraulic fracturing.
“Years left” of natural gas are moderately low in North America, with 6 years in Mexico in 2010 and 11 in the
USA. USA figures have risen recently as a result of the development of extraction from shale gas deposits
and may rise further as further reserve are proven.
As with oil and coal, countries such as Democratic Republic of the Congo, Madagascar and Papua New
Guinea, with small reserves and low reported consumption, show high years of gas reserves left.
Where high figures reflect large natural gas reserves, such as Qatar with over 1000 “years left” in 2010,
Norway with 420 years, and Russia 108 years, these countries have significant capacity to export natural gas.
A number of points stand out from considering the maps for oil, coal, and natural gas together. Although
Mexico has little natural gas, it has some oil and plenty of coal. Although Norway has very little coal, it has
plenty of oil and natural gas. There are some countries, such as Japan and Italy, that have very little oil,
coal or natural gas.

DATA ACCURACY
The same problems with “reserves” figures arise for natural gas as they do for oil and coal.
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6. CENTRAL GOVERNMENT DEBT
These maps show levels of central government debt in 2000, 2005, and 2010. Whereas “deficit” refers to
the shortfall of revenue compared to expenditure in one year, “debt” is the cumulative total built up over
time through annual deficits and interest payments due, minus debt repayments. The data the maps are
based on expressed levels of debt as a percentage of Gross Domestic Product (GDP).

MAP 16 – central government debt as % of GDP 2000

MAP 17 – central government debt as % of GDP 2005

17

MAP 18 – central government debt as % of GDP 2010

COMMENTARY
Overall levels of debt to GDP have risen, largely driven by the 2008 financial crisis, which led to additional
government expenditure to support the financial system, in many cases government fiscal stimulus, and
the shrinking of GDP for some countries.
Geographical distribution follows a less clear pattern. Japan’s high ratio shows the effect of its low GDP
growth rate; Iceland’s ratio went above 100% because of its particular vulnerability to the financial crisis; and
the high figures for Italy and Greece show the additional impact of the Eurozone crisis. Military expenditure
in time of civil war has increased the ratios for Sudan and Sri Lanka.

DATA ACCURACY
Data for many countries is missing, particularly in Africa and China. There is also a need for caution
about figures for “central government”, as many countries (e.g. Canada and Germany) are federations,
and the debt of provincial and regional governments may not show up in figures for central government,
therefore apparently indicating a lower debt burden when in fact the figures are more indicative of the
federal character of those countries.
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7. PRIVATE DEBT
These maps show levels of private debt in 2000, 2005, and 2010 where data is available. “Private” is
defined here as companies, households, and non-profit institutions . Financial corporations such as banks
are excluded because their dealings with each other involve volatile short-term debt and repayment which
can complicate and distort the picture. As with government debt, a contrast is drawn between an annual
“deficit” (the difference between income and expenditure each year) and a cumulative debt (the sum of
each annual deficit over time). The levels of private debts are expressed here as a percentage of GDP.

MAP 19 – private debt as % of GDP 2000

MAP 20 – private debt as % of GDP 2005
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MAP 21 – private debt as % of GDP 2010

COMMENTARY
Higher levels of debt are generally concentrated in countries with higher GDP per head, mainly in North
America, Europe, Japan, and Australia.

DATA ACCURACY
The relevant data on private debt is missing for many countries, particularly outside of the OECD. This
may have introduced a bias in the maps, which indicate higher levels of private debt within the OECD than
outside it. Although this appears likely to be the case (and is confirmed by the data which is available for
some non-OECD countries), the maps here perhaps overstate this connection.
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8. UNDER-FIVE MORTALITY
These maps are based on under-5 mortality rates in 2000, 2005, and 2010. These rates are measured per
1,000 live births. They represent the probability per thousand that a new born baby will die before reaching
age five.

MAP 22 – under 5 mortality 2000

MAP 23 – under 5 mortality 2005
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MAP 24 – under 5 mortality 2010

COMMENTARY
Overall, under-five mortality rates have been falling in most parts of the world, reflecting improving standards
of water supply, sanitation, medical care, housing conditions, and literacy.
Geographically, rates correlate with levels of GDP per head, with some exceptions where relatively poor
countries have relatively good provision of medical care (e.g. Cuba). Singapore also has strikingly low
rates. Rates are particularly high in parts of Africa, with Africa accounting for all five of the five countries
with the highest rates in 2000 and 2005, and four out of five in 2010 (when Haiti had the second highest
rate following the January 2010 earthquake). Sierra Leone consistently has the worst figures, which are for
example 64 times higher than those in Sweden in 2010.

DATA ACCURACY
There is good coverage of Under 5 Mortality Rate data across the world, enabling useful comparisons
to be made. Under 5 Mortality Rate is a particularly good indicator of social development, because of its
sensitivity in changes in many different factors relevant to living standards and conditions.
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9. INCOME INEQUALITY
The maps here are an estimate of income distribution, or inequality, for countries in 2000, 2005, and 2010.
They show the ratio of the national income share held by the highest 10% of earners compared with the
lowest 10%. A value of 1 would represent a flat income distribution i.e. the income of all sections of the
population are equal. A value of 10 means that the top 10% of earners generate 10 times more of the
national income than the bottom 10%.

MAP 25 – Income distribution 2000

MAP 26 – Income distribution 2005
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MAP 27 – Income distribution 2010

COMMENTARY
The most striking feature of these maps is the high degree of income inequality in most of Latin America
and parts of Africa. China’s income inequality has increased over the last decade while the Scandinavian
countries remain amongst the most equal.

DATA ACCURACY
The more commonly used index for income inequity is the Gini coefficient. This is a value from 0 (flat
income distribution) to 100 (one individual having all the income). We have analysed our income distribution
measure and found a strong statistical correlation with the Gini index and therefore conclude that this simpler
measure is a good representation of the similar risks that income inequity may pose. We have decided not
to use the Gini coefficient as the data is particularly sparse – particularly for developed countries.
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NOTES ON THE DATA USED
The main sources of data for these maps are the World Development Indicators provided by the World
Bank and data from other international organisations (e.g. Food and Agriculture Organisation and the
Organisation for Economic Cooperation and Development). In some limited cases, regional and private
(but still publicly available) data sources were used (e.g. BP for oil and gas).
Resources currently not owned by any country, e.g. natural resources such as Arctic oil reserves and fish
stocks, which are not recorded in any country’s national resources accounts, have not been included in our
calculations. A list of the collected variables and the data sources is provided in the Appendix.
The maps in this report are derived from the data used to create them. Working with global variables and
indicators is often difficult due to the nature of the underlying statistics used to derive the data. Over the
past three decades statistical offices have provided increasingly comparable data, while the development
of a harmonised statistical framework based on standard methodologies for data collection and analysis
has led to the creation of more comprehensive data sets (e.g. the World Development Indicators provided
by the World Bank). The availability of a statistical framework harmonised across countries helped the
reconciliation and alignment of statistical accounts in the Central and Eastern Europe countries that joined
the European Union in 2004 and 2007.
However, the degree of accuracy of data collection and its consistency varies considerably across countries
and areas of analysis. In the last decade technical assistance has provided considerable support for the
setting up of operational statistical offices in developing and emerging countries as a result of bilateral or
multilateral cooperation projects (e.g. the World Bank programmes delivered under Technical Assistance).
With the introduction of new disciplines and fields of study, the need for data has also emerged. This applies
to both environmental sustainability and rural development where the provision of relevant statistics is still
evolving. In some more traditional fields, such as agriculture, considerable limitation still exist in accessing
meaningful data, this time not led by the lack of common definitions or reliable data, but by differing political
and academic interests related to their public disclosure.
A recent area of study, which is subject to significant development in data availability, is climate change.
Statistical improvements (data collection and dissemination) are providing an increasingly sound basis for
improving climate policy and programming.
Currently, there is no publication or data repository which provides a comprehensive overview on the
characteristics of statistical information available to help assess emerging trends in resources.
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APPENDIX: Data sources
Oil
Data from EIA (Energy Information Administration) International Energy Statistics:
Consumption: http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
Reserves: http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
Coal
Data from BP Statistical Yearbook data:
Consumption: http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
Reserves: http://www.bp.com/en/global/corporate/about-bp/energy-economics/statistical-review-of-worldenergy-2013.html
Natural Gas
Data from EIA (Energy Information Administration) International Energy Statistics:
Consumption: http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
Reserves: http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm
Freshwater
Food and Agriculture Organization, AQUASTAT data.
Consumption: http://www.fao.org/nr/water/aquastat/main/index.stm
Annual available renewable water: http://www.fao.org/nr/water/aquastat/main/index.stm
Food
Food and Agriculture Organisation Statistics Department (FAOSTAT).
Consumption: http://faostat3.fao.org/faostat-gateway/go/to/home/E
Annual available production: http://faostat3.fao.org/faostat-gateway/go/to/home/E
Central Government Debt
International Monetary Fund, Government Finance Statistics Yearbook and data files, and World Bank and
OECD GDP estimates.
Debt: http://data.worldbank.org/data-catalog/world-development-indicators
GDP: http://data.worldbank.org/data-catalog/world-development-indicators
Private Debt
OECD. Original data are compiled and provided either by Central Banks, or Ministries of Finance of National
Statistical Offices. The OECD Secretariat uses these original data to calculate the financial indicators.
Debt: http://stats.oecd.org/index.aspx?queryid=34814
GDP: http://stats.oecd.org/index.aspx?queryid=34814
Under Five Mortality
Estimates developed by the UN Inter-agency Group for Child Mortality Estimation (UNICEF, WHO, World
Bank, UN DESA Population Division).
Mortality data: www.childmortality.org
Income Inequality
World Bank, Development Research Group. Data are based on primary household survey data obtained
from government statistical agencies and World Bank country departments. Data for high-income economies
are from the Luxembourg Income Study database. For more information and methodology, please see
PovcalNet (http://iresearch.worldbank.org/PovcalNet/index.htm).
Income data: http://data.worldbank.org/data-catalog/world-development-indicators
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