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Brazil: 
Balancing the G20’s Global Impact



G20

Lower environmental impacts: In per capita terms, Brazil’s 
consumption indicators for emissions, scarce water and threats to 
animal species are less than half of the G20 average, ranking in the 
lowest quarter of countries (see radar diagram and table). Material 
usage (rank 11) is 20% below, and the land footprint (rank 5) is 
30% above the G20 average respectively. A Gini coefficient of 0.47 
shows poor income distribution with a third ranking behind South 
Africa and China. The jobs requirement of 0.47 full time equivalents 
per citizen gives a mid-ranking position, one fifth below the G20 
average. Brazil’s external indebtedness (rank 8) is one half of the 
G20 average for indebted countries, while its economic production 
is one quarter of the G20 average, ranking at 17th.

Absolute ranking is high: The size and physicality of the Brazilian 
economy ranks it sixth or higher in the G20 for debt, jobs, material 
usage and land footprint in absolute terms.

Economic production (rank 11) and greenhouse emissions (rank 8) 
give middle order rankings. The lower ranking for scarce water use 
and threatened animal species reflect an abundant water resource 
and, in spite of ongoing land clearance activities, large areas of 
relatively intact habitat.

Domestic consumption drives impact: While domestic 
consumption dominates environmental impact across the indicators, 
international trade is still important. Nearly 40% of material flow 
is due to exports of iron ore, soybean, petroleum and agricultural 
products with top destinations being USA, China, Germany and 
Japan. Over two thirds of the relatively low scarce water indicator is 
due to imports from Argentina (fruit, dairy, processed foods), USA 
(alcohol and cotton), Syria (spices and seeds) and India (spices). 
For both land footprint and greenhouse emissions, imports and 
exports are balanced at 10-16% of total. 

Nearly one fifth of animal species impacts are imported (Argentina, 
Uruguay, USA, Bolivia) while one tenth of animal threats 
domestically are exported (USA, Japan, Germany, Argentina).

Inequality declining: Although Brazil sits in the G20’s upper 
quarter of inequality rankings there has been a consistent decline 
from 0.52 in year 2000 to 0.47 currently and from a high of 0.64 
in 1976. However recent studies suggest inequality is increasing 
again with a 2013 Gini of 0.55. The transition to improved income 
distribution presents an immense challenge as stagnant middle 
and lower income groups observe the rich getting richer. Direct 
government support through programs such as ‘Bolsa Familia’ and 
‘Vale Cultura’ is diluted by an infrastructure deficit compounded by 
investments into staging the football World Cup and the Olympics, 
with questionable ongoing benefits for health and education 
requirements. 

Economy on the rise:  At independence from Portuguese rule in 1822, Brazil’s population was just under five million. Today’s 
population of 203 million will peak at 231 million in 2050 while the median age grows from 31 to 44 years. Increasing age 
dependency will increase pressures on infrastructure provision, income distribution and social security provision. 

The unemployment rate is 7% (youth 14%) with moderate participation rates (56%) which are lower for women (48%) and youth 
(50%). Estimates suggest one fifth live below the poverty line

Abundant high quality land and rich mineral resources provide the primary base for increasingly sophisticated manufacturing 
and service sectors backed by buoyant exports of iron ore and agricultural commodities. Extensive oil reserves 230 km offshore 
discovered in 2010, combined with domestic ethanol production promise a self sufficient transport fuel resource for several 
decades ahead. Hydroelectricity contributes more than 70% of requirement, with 15% fossil and 2% nuclear. Drought risk for 
hydro has stimulated wind power deployment with 2,500 MW installed capacity currently and a projected 16,000 MW by 2020.
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    Nine million employed externally: Brazil’s job 
requirement is the median point in the G20 
with half the per capita levels of the highest 
countries (Australia, UK) and twice the lowest 
value (South Africa). Its external workforce 
(10% of total, see pie diagram) reflects current 
self sufficiency driven by basic needs of citizens 
rather than consumption goals of a large middle 
class. Domestic replacement of external jobs 
may be possible for some imports from China 
(metal products, textiles, chemicals, simple 
consumer items), Russia (fertilisers, metal 
products), India (textiles, metals, chemicals) 
and USA (chemicals, pharmaceuticals, plastics, 
cotton textiles). These imports have scale, 
price and technological advantages over local 
capacity, but Brazil’s job and equity challenges 
require re-examination of advantages conferred 
by factors such as low carbon electricity in 
manufacturing.

Environmental indicators will slide with 
development: Inevitably, Brazil’s resource 
abundance will be tapped to drive economic 
production and an equity transition, and so 
environmental indicators will decline. The 
water indicator is skewed by the Amazonian 
abundance which obscures increasing 
water deficits and quality problems in urban, 

industrialised and intensive farming zones. 
Retaining biodiversity requires amalgamation of 
current reserves to provide sufficient species 
resilience and home ranges in the face of 
development pressure and climate change. 

Strong export demand for ores and grains 
makes reducing material flows difficult while 
value adding opportunities depend on the 
commodity. The steel industry produces twice 
the domestic requirement but still imports 
specialist finished products. Part of soybean 
production is diverted to biodiesel production but 
sustainability diligence requires strict landuse 
zoning to contain biodiversity concerns and 
cropping impact. 

Because of data uncertainties, the emissions 
indicator here excludes landuse change and 
forestry, a major emissions source from 
Amazonian land clearing. However these 
emissions would allocate to export commodities, 
mainly grains and meat to European and Asian 
economies, and thus not increase Brazil’s 
account. Without land and forest emissions, 
agriculture and transport are the largest 
contributors. Both are difficult to transform 
given high poverty levels, the deficit in urban 
infrastructure and reliance on agricultural 
commodities for export income.

External jobs serving Brazil: 8.9 million full time equivalents

Consumption indicators for Brazil: per capita values and rankings

INDICATOR PER CAPITA VALUE PER CAPITA RANK ABSOLUTE VALUE

CO2-e: tonnes 5.7 18 1,116 m

Scarce water use: litres 41,070 20 8,076 GL

Species threats: per million 
people

2.3 17 397

Land footprint: globally-       
averaged hectares 

2.7 5 539 m

Material usage: tonnes 14.2 11 2,716 m

Inequality (Gini) -- -- 0.47 (rank 3)

Jobs: worker full time        
-equivalents 

0.47 13 91.8 m

Net Debt USD (nominal) 3,800 8 755 bn

GDP constant USD (2005) 5,720 17 1,136 bn

 An alternative model required: Two critical advantages determine Brazil’s success in improving 
equity and moderating environmental impact while development proceeds. First, its human 
population will peak by 2050 thus capping requirements but retaining a workforce of sufficient 
size with moderate age. Second, processing its resource endowments locally by physically 
efficient production chains, will yield economic returns, jobs, improved equity and lower 
environmental impact. Achieving this transition is technically daunting, made increasingly so by 
high rates of crime and spasmodic civil unrest. However the nuanced policies required for this 
tight equity-development-environment transition still face a frontier development mentality. Brazil 
requires new development models catering for all citizens. 



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 Brazilian 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, water and species point 
to lower impacts on ecosystems in per capita terms but no room for 
complacency in aggregate. Likewise for land, material flow and scarce water 
indicators. A half average GDP figure reflects much development still to be 
done. A high GINI coefficient points to unequal wage outcomes across the 
population. 

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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