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China: 
Balancing the G20’s Global Impact



G20

Population size trumps per capita impacts: On a per capita 
consumption basis, China’s environmental impacts rank 15 or lower, 
with the exception of material usage (rank 13). In absolute impact 
terms, the world most populous nation ranks first for greenhouse 
emissions, land footprint and material usage, second for scarce 
water use and fourth for endangered animal species. The jobs 
requirement of one half of one full time worker per capita (rank 
12) is in the lowest half of the G20, but ranks first in absolute 
terms with over 631 million, 97% of whom are domestically based. 
China’s acknowledged inequality ranks second in the G20 with a 
Gini coefficient of 0.49, an improvement on 0.51 in 2004 but recent 
studies report a Gini of 0.55. These are a far cry from the 0.23 
in 1984 when everyone was more equal, but more equally poor. 
China has no external debt in net terms, and is thus a net creditor 
with USD 1.7 trillion in reserves ($2.4 trillion if autonomous region 
Hong Kong is included), ranking second in creditors behind Japan. 
Financial analysts note the destabilising potential of China’s internal 

shadow banking system, but official sources state it as 50-70% of 
GDP, well below the global average of 117% and 170% for the USA.

Whither China’s GDP?: The GDP data shown here report a low 
ranking in per capita terms and a fourth ranking in absolute terms. 
These differ from contemporary observations, most of which quote 
nominal or today’s dollars where China ranks second behind the 
USA for both nominal and ‘purchasing power’ dollars. The data here 
are deflated or constant US dollars which rank China an absolute 
fourth behind USA, the EU24 and Japan, with Germany fifth. 

Trade important but domestic impact dominates: Housing 
and feeding the world’s largest population developing a taste for 
affluence dominate the impact categories of land footprint, scarce 
water usage and endangered animal species. The export impacts 
(12-20%) for these categories are lower than greenhouse emissions 
(exports 28% of domestic consumption) and material usage (45%). 
Exports represent about one quarter of China’s consumption 

emissions, and one half of exported emissions go to five countries 
(USA, Japan, Hong Kong, Germany and the UK). 

More than half of material usage consumed domestically is 
construction materials, evident from the skyline of any Chinese 
city. Exports of construction materials, half in volume of domestic 
consumption, are dominated by USA, Hong Kong, Japan and India. 
Imports of scarce water, one eighth of domestic consumption, 
come mainly from USA, Pakistan, India and Australia. Imports of 
animal species impacts, one fifth of domestic consumption, come 
from USA, Myanmar, Malaysia, Indonesia and Sudan. 

The fastest rising world power: As China descended into a century or more of chaos in 1800, its population stood at 322 million 
people. Today population of 1.35 billion has one billion of working age, it will peak in 2030 with 1.45 billion and then decline to 1.39 
billion by 2050. Today’s median age of 36 years will increase to 42 in 2030 and 46 by 2050, producing the time bomb of ageing 
which drives the urgency of current infrastructure construction. Official unemployment rates are quoted at 6.5% overall and 4.1% 
for urban areas, the latter excluding migrant and private firm workers. Over 327 million people lie outside the official workforce 
highlighting the social support and equity challenge as the population ages.

Electrical installed capacity is 1,146,000 MW with fossil 70%, hydro 22%, nuclear 1% and other renewables 7%. In 2013, aggressive 
installations of solar (12,000 MW), wind (16,000 MW) and hydro (15,000 MW) underpinned a national goal for renewables to 
produce 20% of all electricity by 2020. Domestic oil reserves cover five years of current consumption rates emphasising China’s 
future dominance in global oil markets as local car ownership surges. At current consumption rates, domestic natural gas cover is 
22 years and coal 32 years. There are world leading, but currently untapped, reserves of shale gas and shale oil
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A self sufficient economy in jobs: While China 
relies on material and energy imports, its 
high reliance (currently 97%) on a domestic 
workforce seems an obvious requirement as 
construction declines, population ageing ramps 
up and older developed economies re-shore 
some of their workforce. Nevertheless, more 
than 21 million non-Chinese workers serve 
its domestic economy. Large contributors are 
Indonesia (palm oil, coal, rubber, ores, wood 
pulp), India (iron ore, raw cotton, refined copper), 
Vietnam (integrated circuits, food, fuel wood, 
rubber) and Japan (electronics, plastics, metal 
products, cars). 

Analysts note India’s strategic importance for 
China’s future workforce due to India’s relative 
youth (median age 27 years), geographic 
proximity, English language proficiency and 
information technology skills. 

Technological gain versus growth for affluence 
and equity: The air pollution index for many 
Chinese cities reflects a human risk, but also 
cascading pressure across all environmental 
stocks. Water resources face severe constraints 
in most regions due to conflicting requirements 
for food production and industrial use 
exacerbated by water pollution, climate change, 
over-extraction of surface and ground water 
resources and declining ecosystem services. 

Biodiversity under pressure: China’s rich 
biodiversity, with more than 10% of the world’s 
vascular plants and terrestrial vertebrates, 
faces twin perils of development (habitat 
clearing, fragmentation, dissection and pollution) 
and climate change. Even the Giant Panda’s 
constrained habitat is being whittled away within 
clearly defined conservation areas. 

One half of the land footprint is cropping with the 
remainder spread almost equally between built, 
forest, fish and grazing lands. Land footprints 
from imports and exports are almost equal. 
Global land footprints, driven by affluence, may 
increase by 70% by 2050 and China’s changing 
dietary preferences will require land footprint 
imports from resource–rich Latin America, 
Russia and Africa. 

When the boom finishes: Material usage will 
rise until the construction boom moderates, but 
current reuse policies mean that two thirds of 
solid waste is reutilised and one fifth of process 
inputs are recycled materials. Exports reduce 
China’s yearly territorial emissions by a net two 
billion tonnes but consumption emissions still 
trend strongly upwards and will continue to do 
so as domestic consumption replaces exports as 
a growth driver. Renewable electricity, though 
ambitious, will not constrain the impacts of this 
equity-enhancing growth trend.

External jobs serving China: 21.2 million full time equivalents

Consumption indicators for China: per capita values and rankings

INDICATOR PER CAPITA VALUE PER CAPITA RANK ABSOLUTE VALUE

CO2-e: tonnes 6.6 15 8,813 m

Scarce water use: litres 139,400 17 187,380 GL

Species threats: per million 
people

1.0 18 1,255

Land footprint: globally-       
averaged hectares 

0.9 18 1,191 m

Material usage: tonnes 12.3 13 16,320 m

Inequality (Gini) -- -- 0.49 (rank2)

Jobs: worker full time        
-equivalents 

0.47 12 631.3 m

Net Debt USD (nominal) nil n/a creditor

GDP constant USD (2005) 3,390 18 4,580 bn

 The Faustian bargain: The re-emergence of China’s centuries-long 
technological and philosophical leadership will require unimagined innovation 
to forestall ecological collapse as affluence seeks equity for 1.3 billion citizens. 
Development’s physical impact will need to be spread to less developed and 
more resilient lands by conquest, be it cultural, economic or raw power. Blindly 
following conventional wisdom’s well trodden pathways is a fool’s errand. 
Affluence at this scale has few known solutions. 



Interpreting a Radar Diagram

A radar (or spider-web) diagram is used to display data from a 
wide range of sources and allow complex interactions to be simply 
displayed.

This G20 study explores the tension between of economic production, social 
returns and environmental impact through reporting on global value chains 
and personal consumption (i.e. what a country’s citizens actually consume 
rather than its territorial production). There are five environmental indicators 
(emissions, water, endangered species, land footprint and material flow). 
These are balanced by two economic indicators (gross domestic product 
and net international debt) and two social indicators (employment footprint 
and the Gini coefficient or inequality footprint). All data are on a per-capita 
basis apart from the Gini coefficient which reports on income distribution 
nationally.

Two phases of data normalisation are used in this G20 study. Firstly, a 
‘simple mean’ or average for all G20 countries is computed for each of the 
nine indicators. Secondly, each country’s value is divided by that mean to 
give a ratio number. In the radar diagram the G20 average (equals 1.0 by 
definition) is shown by the red dashed line equidistant from the centre of 
the web. The blue solid line shows how much each country’s indicator is 
bigger or smaller than the G20 average. The overall pattern or signature 
of each country is important. There is no inherent right or wrong in being 
inside or outside the G20 average as each country has its own set of special 
circumstances.

Thus for the Chinese example above, many of the indicator set are below 
the G20 average. These below-average indicators report both better and 
worse outcomes. Low indicators for emissions, land footprint and material 
flow point to lower impacts on ecosystems in per capita terms but little 
room for complacency in aggregate, given China’s population size. For the 
Gini coefficient a higher than average indicator reflects higher inequality 
and policy effort required. A 70% below average GDP figure reflects the 
development process underway and the 30% below average jobs indicator 
may improve as affluence grows. 

Rationale for Indicators
Greenhouse Emissions (CO2-e): The 
emissions footprint for each person’s 
consumption leading to heat gain in 
the atmosphere and oceans and thus 
increasing climate disruption (due to 
accounting uncertainties, the indicator 
excludes land use . land use change 
and biomass burning). Measure: 
Tonnes of CO2 equivalents per capita 
excluding land use change, forestry 
and biomass burning Year 2011, 
Source- Eora Global Database  http://
worldmrio.com/

Scarce Water Use: The scarce 
water use footprint. Over- extraction 
increases threats to human water 
security and river biodiversity in 30 of 
the globe’s 47 most volumetric river 
basins. This scarce water is eventually 
consumed as clothes, food and 
beverages. Measure: litres of scarcity-
weighted water use per capita. Year 
2011. Source-Eora Global Database 
http://worldmrio.com

Endangered Animal Species (Species 
threats): Land clearing and over-
fishing are two of 15 or more drivers 
of accelerated rates of biodiversity 
endangerment. This species threat 
footprint traces endangered animal 
species from the IUCNs ‘Red List’ to 
complex trade networks of threatening 
production activities. Measure: number 
of endangered animal species (species 
threats) per one million of human 
population. Year 2000. Source- Eora 
Global Database http://worldmrio.com/

Land Footprint (Land): The land 
footprint in trade corrected terms or 
consumption terms required for built 
infrastructure, crops, forest, fishing and 
grazing. Same accounting principle as 
the ‘ecological footprint’ but excludes 
energy/carbon land as the emissions 
indicator specifically accounts for that 
impact. Expressed in ‘globally-average 

hectares’ adjusted for productivity 
potential. Measure: Land area in 
globally-average hectares required to 
underpin consumption footprint. Year 
2011 Source- Eora Global Database 
http://worldmrio.com/

Material Footprint (Material usage): 
The material use footprint. Increasing 
material use by developed and 
developing economies poses long term 
threats to sustainability at both ends. 
Limits to resource quality of virgin 
materials and a faster consumption 
lifecycle suggest issues for disposal 
and recycling. Measure: total material 
flow in tonnes per capita. Year 2008. 
Source- Eora Global Database http://
worldmrio.com/

Inequality (Gini coefficient): The 
footprint or production chain measure 
of the distribution or spread of wages 
within a country, across the population. 
A smaller rich elite and a large working 
poor gives a higher Gini coefficient 
while a more equal country has a 
lower value (e.g. South Africa 0.59, 
USA 0.38, Japan 0.29). Measure: Time 
series of Gini footprints computed 
as part of Eora employment studies. 
Data not yet available as part of Eora 
Database. Year 2011

Employment Footprint (Jobs): 
A social indicator measuring the 
domestic and outside workforce 
required to maintain domestic 
consumption and lifestyle. A cascade of 
lower paid workers delivers goods and 
services through complex production 
chains to more affluent consumers. 
Measure: Full time equivalent workers 
(domestically and out-of-country) per 
capita of domestic population. Year 
2011 Source- Eora Global Database 
http://worldmrio.com/

Net Debt (Debt): The extent to which 
a domestic economy is indebted to 
overseas financial loans for productive 

investment and lifestyle consumption. 
Measure: Nominal (not deflated) US 
dollars per capita of IIP or NIIP (Net 
International Investment Position) 
from IMF data repository. Year 2012 
http://elibrary-data.imf.org/public/
FrameReport. aspx?v=3&c=20840396

Gross Domestic Product (GDP): A 
conventional and widely accepted 
economic measure of development 
and progress in each country. This 
is not a footprint or production chain 
measure. Measure: GDP per capita in 
deflated 2005 US dollars from United 
Nations data depository Year 2012 
Source- GDP by Type of Expenditure 
at constant (2005) prices: http://data.
un.org
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