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3 broad questions when modeling inequality and climate change 
dynamics:

• Who pollutes? Inequality among polluters
• Who is impacted by policy? Inequality among taxpayers
• Who is impacted by climate change? Inequality among citizens

à Each of these dimensions raises several measurement issues from the 
point of view of economic inequality analysis (I will leave aside all other
issues for now)

This (very rudimentary) presentation: think about current gaps & how to address them
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Figure 15. Pre and post tax average income in the US and Western Europe, 1980-
2017 
 

 
 
Source: Blanchet, Chancel and Gethin (2019). Distribution of per adult pretax income, 
see paper and WID.world (2019) for data series and notes. 
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growth. The top 1% captured 23% of total 
growth over the period—that is, as much as 
the bottom 61% of the population. such 
figures help make sense of the very high 
growth rates enjoyed by Indians and Chinese 
sitting at the bottom of the distribution. 
Whereas growth rates were substantial 
among the global bottom 50%, this group 
captured only 14% of total growth, just 
slightly more than the global top 0.1%—which 
captured 12% of total growth. Such a small 
share of total growth captured by the bottom 
half of the population is partly due to the fact 
that when individuals are very poor, their 
incomes can double or triple but still remain 
relatively small—so that the total increase in 
their incomes does not necessarily add up at 
the global level. But this is not the only expla-
nation. incomes at the very top must also be 
extraordinarily high to dwarf the growth 
captured by the bottom half of the world 
population.  

The next step of the exercise consists of adding 
the populations and incomes of russia 
(140  million), Brazil (210  million), and the 
Middle East (410 million) to the analysis. These 
additional groups bring the total population 
now considered to more than 4.3 billion indi-
viduals—that is, close to 60% of the world total 
population and two thirds of the world adult 
population. The global growth curve presented 
in Appendix Figure A2.3 is similar to the 
previous one except that the “body of the 
elephant” is now shorter. This can be explained 
by the fact that russia, the middle east, and 
Brazil are three regions which recorded low 
growth rates over the period considered. 
Adding the population of the three regions also 
slightly shifts the “body of the elephant” to the 
left, since a large share of the population of the 
countries incorporated in the analysis is neither 
very poor nor very rich from a global point of 
view and thus falls in the middle of the distribu-
tion. In this synthetic global region, the top 1% 

 

On the horizontal axis, the world population is divided into a hundred groups of equal population size and sorted in ascending order from left to right, according to 
each group's income level. The Top 1% group is divided into ten groups, the richest of these groups is also divided into ten groups, and the very top group is again 
divided into ten groups of equal population size. The vertical axis shows the total income growth of an average individual in each group between 1980 and 2016. For 
percentile group p99p99.1 (the poorest 10% among the world's richest 1%), growth was 74% between 1980 and 2016. The Top 1% captured 27% of total growth 
over this period. Income estimates account for differences in the cost of living between countries. Values are net of inflation.

Source: WID.world (2017). See wir2018.wid.world for more details.
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Source: World Inequality Report 2018, Figure 2.1.5. See wir2018.wid.world for data sources and notes.

The geographical breakdown of global income groups changed significantly (1990)

earners captured 26% of total growth over the 
1980–2016 period—that is, as much as the 
bottom 65% of the population. the bottom 
50% captured 15% of total growth, more than 
the top 0.1%, which captured 12% of growth. 

The final step consists of including all 
remaining global regions—namely, Africa 
(close to 1 billion individuals), the rest of Asia 
(another billion individuals), and the rest of 
latin america (close to half a billion). in order 
to reconstruct income inequality dynamics in 
these regions, we take into account between-
country inequality, for which information is 
available, and assume that within countries, 
growth is distributed in the same way as 
neighboring countries for which we have 
specific information (see box 2.1.1). this 
allows us to distribute the totality of global 
income growth over the period considered to 
the global population. 

When all countries are taken into account, the 
shape of the curve is again transformed (Figure 
2.1.4). Now, average global income growth rates 
are further reduced because africa and latin 
America had relatively low growth over the 
period considered. This contributes to increasing 
global inequality as compared to the two cases 
presented above. The findings are the same as 
those presented in the right-hand column of 
table 2.1.2: the top 1% income earners captured 
27% of total growth over the 1980–2016 
period, as much as the bottom 70% of the popu-
lation. the top 0.1% captured 13% of total 
growth, about as much as the bottom 50%. 

the geography of global income 
inequality was transformed over the 
past decades

What is the share of african, asians, ameri-
cans, and Europeans in each global income 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

99.9 99.99 99.999999080706050403020101P
o

p
u

la
ti

o
n

 s
h

ar
e 

w
it

h
in

 e
ac

h
 g

lo
b

al
 in

co
m

e 
gr

o
u

p
 (%

)

In 1990, 33% of the population of the world's Top 0.001% income group were residents of the US and Canada. 

Source: WID.world (2017). See wir2018.wid.world for data series and notes.

Income group (percentile)

India Other Asia China Sub-Saharan Africa Latin America

Russia Europe US-CanadaMiddle East

 Figure 2.1.5  
Geographic breakdown of global income groups in 1990
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Source: World Inequality Report 2018, Figure 2.1.6. See wir2018.wid.world for data sources and notes.

groups and how has this evolved over time? 
Figures 2.1.5 and 2.1.6 answer these ques-
tions by showing the geographical composi-
tion of each income group in 1990 and in 
2016. between 1980 and 1990, the 
geographic repartition of global incomes 
evolved only slightly, and our data allow for 
more precise geographic repartition in 1990, 
so it is preferable to focus on this year. in a 
similar way to how Figures 2.1.2 through 
2.1.4 decomposed the data, Figures 2.1.5 and 
2.1.6 decompose the top 1% into 28 groups 
(see box 2.1.1). To be clear, all groups above 
percentile 99 are the decomposition of the 
richest 1% of the global population.    

in 1990, asians were almost not represented 
within top global income groups. Indeed, the 
bulk of the population of india and China are 
found in the bottom half of the income distri-
bution. At the other end of the global income 

ladder, US-Canada is the largest contributor 
to global top-income earners. Europe is 
largely represented in the upper half of the 
global distribution, but less so among the very 
top groups. The Middle East and Latin Amer-
ican elites are disproportionately represented 
among the very top global groups, as they 
both make up about 20% each of the popula-
tion of the top 0.001% earners. it should be 
noted that this overrepresentation only holds 
within the top 1% global earners: in the next 
richest 1% group (percentile group p98p99), 
their share falls to 9% and 4%, respectively. 
This indeed reflects the extreme level of 
inequality of these regions, as discussed in 
chapters 2.10 and 2.11. Interestingly, Russia 
is concentrated between percentile 70 and 
percentile 90, and russians did not make it 
into the very top groups. In 1990, the Soviet 
system compressed income distribution in 
russia.
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In 2016, 5% of the population of the world's Top 0.001% income group were residents of Russia. 

Income group (percentile)

India Other Asia China Sub-Saharan Africa Latin America

Russia Europe US-CanadaMiddle East

Source: WID.world (2017). See wir2018.wid.world for data series and notes.

 Figure 2.1.6  
Geographic breakdown of global income groups in 2016
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1. Inequality among polluters
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§ Different strategies to distribute carbon emissions : consumption/income,
wealth. Standard analysis = pollution associated to consumption levels.

§ Carbon emissions associated to consumption: national level estimates for 
many countries thanks to combination of I-O tables and HH surveys

§ Issues with consumption estimates:
• Knowledge about consumption is very limited at the top of the distribution. Sampling

and non-sampling errors at the top means top-end inequality badly reported.
• Investments (20-25% GDP) have been badly distributed to consumers so far
à Elasticities measured in the literature typically around 0.8-1 (Chakravarty et al. 2009; 
Lenzen et al., 2006). But elasticities may not be constant.

Inequality among polluters
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Global carbon inequality estimates based on income tax data
PSE | November 2015
Carbon and inequality: from Kyoto to Paris

10

developed nations, and for the most part by Eu-
rope (with more than half total contributions, see 
section 2). If it is necessary to increase the volume 
of adaptation finance from developed countries, 
our study shows that upper income groups of 
emerging countries, who benefited from income 
growth and resulting CO2e emissions growth 
over the past decades, could also participate in 
to such funds. With the contributions of South 
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Source: authors. Key: Among the top 10% global emitters, 40% of CO2e emissions are due to US citizens, 20% to the EU and 10% from China.
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FIGURE E.2. HOW DID CO2e EMISSIONS GROW 
FROM KYOTO TO PARIS FOR DIFFERENT 
GROUPS OF EMITTERS?  

Source: authors. Key: the group representing the 2% lowest 
CO2e emitters in the world, saw its per capita CO2e emissions 
level decrease by 12% between 1998 and 2013. 

Source: authors. Key: in 2008, the within-country component 
of the Theil index was of 0.35 and the between-country com-
ponent of 0.40, i.e. between-country inequalities contributed 
to 53% of total inequalities - as measured by the Theil index.

Korea, Mexico or Colombia to the Green Climate 
Fund, emerging and developing countries are 
committing to finance adaptation and broke the 
standard developed-developing countries divide 
which seemed to prevailed so far. However, their 
contributions remain symbolic at this stage (less 
than 1% of all global adaptation funds) and the 
equity logic behind adaptation funding remains 
unclear.

Chancel and Piketty, 2015



14

Global concentration estimates according to different elasticity values

PSE | November 2015
Carbon and inequality: from Kyoto to Paris

31

Section 6.4. How unequal are global 
carbon emissions? The “ten-fifty 
relationship”
In order to better represent the contribution of dif-
ferent groups of emitters to total CO2e emissions, 
we now split the world in three groups: top 10%, 
middle 40% and bottom 50% CO2e emitters. For 
each of these groups, we present the percentage of 
the group’s emissions stemming from each region 
of the world. 

According to our estimates, top 10% emitters 
account for 45% of emissions. Middle 40% emit-
ters for 42% of emission and bottom 50% for a 
meagre 13% of global emissions. At the very top of 
the distribution, the 1% highest emitters, represent 
14% of emissions while the bottom 10% less emit-
ting individuals emit about 1% of global emissions. 
Indeed, assuming other elasticities would change 
this repartition (Table 7): with a lower elasticity as-
sumption (say 0.7), emissions are less concentrated 
at the top of the distribution in each country and 
globally: the top 10% figure falls to 40%. Converse-
ly, with a higher elasticity assumption (1.1), top 
10% emitters are responsible for more than half 
of the world CO2e budget (51.3%). As a gross rule 
of thumb, and assuming an elasticity of 0.9, it is 
possible to recall the “ten-fifty” relationship, with 

10% emitters responsible for close to fifty percent 
of emissions and the bottom fifty percent emitting 
slightly over ten percent of emissions. 

Focusing on the geographical origin of emit-
ters, it comes out that close to 1/3rd of emissions 
within the top 10% group are from developing and 
emerging countries. Clearly, industrialized coun-
tries still dominate top emissions, but the contri-
bution of top emitters from developing countries 
is already substantial.

TABLE 7. CO2e EMISSIONS CONCENTRATION 
SHARES IN 2013 (%)

Year elast top1 top5 top10 mid40 bot50 bot10

2013 0.9 13.8 31.5 45.2 41.8 13.0 1.2
2013 0.7 9.9 26.6 40.0 44.8 15.3 1.5
2013 1.1 19.0 38.0 51.3 38.0 10.7 0.9

Source: authors. Key: assuming an income-CO2e elasticity of 
0.9, the top10% highest emitters are responsible for 45% of 
global emissions. 

One can also compare concentration values 
for CO2e with income concentrations worldwide 
(see appendix table A1). While CO2e is very con-
centrated, income is even more unequally distrib-
uted than CO2e: at the world level, top 1% earners 
concentrate close to 20% of global income, that 
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§ What about the content of pollution associated to wealth ownership?
• Rationale:

- Consumers not always « responsible » for emissions associated to lifestyles… shareholders
are also accountable

- Typically, I-O databases present « C+G+I » estimates
• Measurement issues: 

- Lack of data on wealth per se (but huge progress lately)
- Lack of data on the distribution of wealth (progress lately)
- Lack of data on the carbon content of wealth ownership (some progress lately)

• Conceptual issues:
- How to distribute carbon ownership?
- Avoiding double counting is hard

• Policy relevance: 
- If we start to tax ownership of carbonated assets, divestment effect is potentially large
- Impacts also potentially much more concentrated than consumption taxes

So far little study on inequality among wealth polluters
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2. Inequality among taxpayers
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11.5 dollars) has grown faster than inflation, payroll taxes for minimum 

wage workers—which fund a much more extensive welfare state, 

including universal health insurance—have been cut from more than 50% 

in the 1990s to less than 20% today. 

 

The U.S. flat tax: decomposition by type of tax 

(Average tax rates by income group, 2018) 

 
Notes: The figure depicts the average tax rate by income group and its decomposition 

by type of tax in 2018. All federal, state, and local taxes are included. Tax rates are 

expressed as a fraction of pre-tax income. Complete details at triumphofinjustice.org. 

 

 

The second and main culprit for the high tax rates paid by working-class 

Americans is consumption taxes. The United States may not have a VAT, 
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Guillot et al, 2018
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Evaluation of the French 2018-19 carbon tax + wealth tax reform
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§ Inequality among polluters:
• Need for better country-level estimates
• In the mean time, it is already possible to produce national & global pollution distributions at 

percentile level, making rough assumptions

§ Inequality among taxpayers:
• New horizon: integration of climate models with national tax simulators à towards EU-wide

climate/tax model?
• Need to go beyond quintile group level to properly assess policy-induced inequalities to take into

account social relevance

§ Inequality among citizens: 
• Cf. morning discussions on damage functions
• Distribution of costs of inaction / benefits of action: issues discussed above also apply

§ NB: it’s not only about good modelling, also about ability to convey results and 
implications to general public / policymakers (cf. yellow vests)

Concluding remarks





24

Strong decline of tax progressivity in the US driven by strong decline of corporate taxes

 62 

The key role of the corporate tax for wealthy 

(Average tax rate of the top 0.1% highest income earners) 

 
Notes: The figure depicts the average tax rate and its decomposition by type of tax for 

the top 0.1% highest income earners since 1913. All federal, state, and local taxes are 

included. Complete details at triumphofinjustice.org. 

 

As we can see, it’s through the corporate income tax—more than through 

the individual income tax—that the ultra-wealthy contributed to the public 

coffers in the middle of the 20th century. Few people were in the top 

individual income tax bracket subject to rates of 90%. But more or less all 

shareholders faced 50% effective tax rates on their share of firms’ profits. In 

the post-war decades, the ownership of corporations was still highly 

concentrated in a few hands (this was before the rise of broad-based equity 

ownership through pensions plans) and firms were highly profitable, so 
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these contradictory movements in relative 
asset prices have an important impact on the 
evolution of wealth inequality in france, as 
diIIerent Zealth groups oZn very diIIerent 
asset portfolios. as depicted by Figure 4.4.4, 
the bottom 30% of the distribution own 
mostly deposits in ����, Zhile housing assets 
are the main form of wealth for the middle of 
the distribution. however, as one move 
towards the top 10% and the top 1% of the 
distribution, financial assetsæother than 
depositsægradually become the dominant 
Iorm oI Zealth, largely because oI their large 
eTuity portIolios� 7hese general patterns oI 
asset portfolio construction remain relatively 
constant throughout the ����å���� period, 
e[cept that business assets played a more 
important role during the ����s and early 
����s, particularly among middle-high-
wealth holders.

if one now decomposes the evolution of 
Zealth shares going to the bottom ���, 

middle 40%, top 10%, and top 1% by asset 
categories, the impact oI asset price move-
ments on ineTuality is significant� In particular, 
Figure 4.4.5, indicates the significant impact 
the stock market boom of the 2000s and its 
slide thereafter had on top wealth shares in 
particular. it also shows the effect of the 
general increase in housing prices on the 
Zealth shares oI the middle ��� during the 
2000s, further discussed below. 

rising housing prices moderated 
wealth concentration since the 1980s

&hanges to house prices played a notable role 
in reducing Zealth ineTuality in )rance 
between 1970 and 2014. similar to trends in 
a number of other rich nations, house prices 
in france increased at a faster pace than 
consumer price inflation ����� Iaster per 
year) and thus the total return to french 
adults oZning property Zas signiIicant, 
groZing at an annual rate oI over �� during 

 

In 2012, 67% of the personal wealth of the 5th decile (p50-p60) was composed of housing assets (net of debt). All values have been converted to 2016 constant 
euros �accounting Ior inflation�� )or comparison, õ�   ����   g��� at marNet e[change rates�
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 Figure 4.4.4  
asset composition by wealth group in France, 2012
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Total 
income 
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income tax
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income 
taxes
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Total wealth incl. currency & 
deposits

incl. bonds & 
loans

incl. equities & 
fund shares

incl. pension 
funds & life 

insur.

inc. real 
estate

incl. business & 
other non-fin. 

assets
incl. debt

incl. total 
domestic 
assets
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foreign 
assets
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Tracking Progress Toward Global Financial transparency and Tax Justice:                                                                
Public Statistics to be Published by National Tax Administrations

Summary: In order to track progress toward global financial transparency and tax justice, all countries should commit to publish on an annual basis the following tables. This applies in 
particular to the countries participating to the various international discussion groups on these issues, in particular those coordinated by OECD on CRS (Common Reporting Standards on 
cross-border financial assets) and BEPS (Base Erosion and Profit Shifting on corporate taxation). 
Net wealth: total assets (real estate, business, financial, etc.), net of debt. For coutry residents, all domestic and foreign assets should be included. For non-residents, all domestic assets 
should be included (in particuler real estate assets located in the country, as well as all financial assets related to firms and economic activites conducted in the country). To the extent 
possible, their foreign assets should also be included.

Wealth taxes Income taxes
Net wealth 
bracket (€)

Number of 
individuals

incl. number of 
residents

incl. number of 
non-residents

Total net 
wealth

incl. residents incl. non-
residents

Table 1A - Number of individuals, Wealth and Taxes paid by wealth bracket

Table 1B - Wealth and income composition by wealth bracket

Income
Net wealth 
bracket (€)

Wealth
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Total wealth 
taxes 

incl. wealth 
and property 
tax

incl. 
capital 
gains tax

incl. 
inheritance 
& estate tax

Total 
income 
taxes 

incl. 
personal 
income tax

incl. corp. 
income 
taxes

0-10k
10k-100k
100k-1m
1m-10m

10m-100m
100m-1bn
1bn-5bn
5bn-10bn

10bn+

Total wealth incl. currency & 
deposits

incl. bonds & 
loans

incl. equities & 
fund shares

incl. pension 
funds & life 

insur.

inc. real 
estate

incl. business & 
other non-fin. 

assets
incl. debt

incl. total 
domestic 
assets

incl. total 
foreign 
assets

Total 
income

incl. capital 
income

incl. labor 
income

0-10k
10k-100k
100k-1m
1m-10m

10m-100m
100m-1bn
1bn-5bn
5bn-10bn

10bn+
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Net wealth 
bracket (€)

Wealth

Net wealth = total assets (business, financial, deposits, etc.) net of debts.
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