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Climate	  adapta+on	  funding:	  the	  gap	  

•  Cl imate	   adapta+on	  
under	   funded:	   5x	   less	  
funds	   for	   adapta+on	  
than	  for	  mi+ga+on.	  

•  Equity	   logic	   beyond	  
adapta+on	   remains	  
unclear.	   >	   half	   of	   funds	  
from	  the	  EU.	  	  

•  Beakdown	   does	   not	  
correspond	  to	  historical	  
em i s s i on s ,	   no r	   t o	  
current	   emissions…	   nor	  
tp	  current	  GDP.	  

	  

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

46

S.S.Africa Burkina Faso Yes Yes Yes Yes
S.S.Africa Burundi Yes No Yes Yes
S.S.Africa Cameroon Yes Yes Yes Yes
S.S.Africa Cote d’Ivoire Yes Yes Yes Yes
S.S.Africa Ethiopia Yes Yes No No
S.S.Africa Ghana Yes Yes No No
S.S.Africa Guinea No Yes Yes Yes
S.S.Africa Kenya Yes No Yes Yes
S.S.Africa Liberia No No Yes Yes
S.S.Africa Madagascar Yes Yes Yes Yes
S.S.Africa Malawi Yes Yes Yes Yes
S.S.Africa Mali No Yes Yes Yes
S.S.Africa Mauritania Yes Yes Yes Yes
S.S.Africa Mozambique Yes Yes Yes Yes
S.S.Africa Namibia No Yes No No
S.S.Africa Niger No No Yes Yes
S.S.Africa Nigeria Yes Yes Yes Yes
S.S.Africa Rwanda Yes Yes Yes Yes
S.S.Africa Senegal No Yes No No
S.S.Africa Sierra Leone No Yes No No
S.S.Africa South Africa Yes Yes Yes Yes
S.S.Africa Sudan No No Yes Yes
S.S.Africa Tanzania, United Republic of No Yes Yes Yes
S.S.Africa Uganda Yes Yes Yes Yes
S.S.Africa Zambia Yes Yes Yes Yes

EU
18%

North America
18%

Russia / C. Asia
5% China

18%

South Africa
3%

Other Asia
9%

Other Rich
5%

Latin America
8%

Mid. East / N.A.
7%

India
7%

FIGURE A.1. BREAKDOWN OF GLOBAL GDP IN 2014

Source: authors based on World Bank (2015). Key: North America represents 27% of global PPP adjusted GDP in 2014.
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SECTION 2.   
CLIMATE ADAPTATION 
FUNDING: THE GAP 
The effects of climate change are already palpable: 
warmer temperatures, ocean and sea level rise as 
well increased frequency of high precipitations 
events (IPCC, 2013). Further warming will inevita-
bly occur in the decades to come - the question is 
whether it can be limited to a two degree rise - and 
will place higher pressure on ecosystems and hu-
man populations, particularly those living in trop-
ical areas and close to seashores of the developing 
world2 (IPCC, 2014a). Estimates of costs to adapt to 
such changes in developing countries range from 
€60 billion per year according to the IPCC (2014b) 
up to €300 billion per year3, according to the Unit-
ed Nations Environmental Program (UNEP, 2014). 
It should however be reminded that many types of 
climate change impacts cannot easily (or not at all) 
be valued in economic terms (for e.g. human loss-
es or the extinction of living species).

Current flows for climate adaptation in devel-
oping countries fall short of these figures. Accord-
ing to the OECD (2015), they reached only about 
€10bn in 2014, with less of €2bn in donations. In 
comparison, funds allocated to climate mitiga-
tion in developing countries (i.e. actions to reduce 
carbon emissions rather than adapt to a warmer 
climate) are four times higher. The OECD and the 
UNEP anticipate a climate adaptation finance gap, 
despite the diversity of global funds existing to 
finance adaptation in developing countries: the 
newly established Green Climate Fund should in 
theory dedicate half of its resources to adaptation, 
but only 20% of the €4.3bn pledged currently sup-
port adaptation programs. Other international 
funds are specifically directed at adaptation, such 
as the World Bank’s Pilot Program for Climate Re-
silience and the UNFCCC Least Developed Coun-
tries Fund but their volume remains low compared 
to the requirements4.

2. Even though other zones, including temperate regions in 
developed countries are also at risk.

3. According to the latest Adaptation Gap publications 
(UNEP, 2014), adaptation costs could climb as high as $150 
billion (€125bn) by 2025/2030 and $250-500 billion per 
year (€208bn - €416bn) by 2050. 

4. These two schemes respectively operated €800m and 
€750m in 2014. Other schemes include the Special Cli-

As crucial as the question of the volume of fi-
nance required for adaptation is the repartition of 
the financial effort and the equity logic followed 
to share the contributions. In order to increase the 
total volume of finance that countries are ready 
to allocate to the fund, it seems critical to better 
understand how an equitable distribution of con-
tributions should look like. Figure 1A presents the 
regional breakdown of global climate adaptation 
funds contributors. Such data is indeed imper-
fect given the difficulty to measure such financial 
flows, but remains a useful benchmark. According 
our estimates, the European Union provides more 
than 60% of funds, the USA a quarter, other rich 
countries making up 13% of the effort. 

FIGURE 1A. CONTRIBUTORS TO GLOBAL 
ADAPTATION FUNDS (2014)
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Source: Authors. Data from climatefundsupdate.org and gcca.
eu. Key: Western Europe contributes to 61% of global climate 
adaptation funds.Note: the breakdown is based on a total value 
of funds of €7.5bn. The focus is solely on global funds pledged 
and/or actually disbursed. Bilateral funds and funds disbursed 
by developing countries for themselves are not taken into 
account.

mate Change Fund with €280m, both established by the 
UNFCCC and operated by the Global Environmental Faci-
lity, the Adaptation for Smallholder Agriculture Program 
with €250m, administered by the UN International Fund 
for Agricultural Development as well as the Adaptation 
Fund established by the UNFCCC, with €180m. The Global 
Climate Change Alliance of the European Union also acts 
in the field of Adaptation with about €120m in 2014. In ad-
dition, not listed here, are all the funds directly disbursed 
by developing countries. 
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While this breakdown could a priori be justi-
fied by countries’ historical responsibilities for 
climate change – in line with “retributive justice” 
principles and the UNFCCC “Common But Differ-
entiated Responsibilities” (CBDR) principle,  such 
arguments need to be made more explicit. We 
show below that European countries are respon-
sible for less than 11% of current emissions, and 
20% of cumulated emissions since the industrial 
revolution - and emerging countries already ac-
count for more than a third of cumulated histor-
ical CO2e emissions (see figures 1B-1C). Another 
logic which could justify such a breakdown of the 
contributions to adaptation could be ability to 
pay of contributors (for e.g. their GDP per capita 
and income levels – see figure A.1.) following a 
“distributive justice” principle or the “Respective 
Capabilities” principle of the UNFCCC. This logic 
may however also be challenged, given the impor-
tance of within-country inequalities. Once again, 
our objective is not to clear Europe (or the USA) 
from their responsibilities - their contributions 
to adaptation should substantially increase, but 
rather examine novel effort sharing strategies in 
which within-country inequalities would also be 
taken into account.

It is interesting to note the presence of contrib-
utors from emerging and developing countries in 
Fig. 1A. South Korea, Mexico, Peru and Columbia 
contribute to global climate adaptation finance via 
their recent pledges to the Green Climate Fund. 
Their contributions only represent 1% of all ad-
aptation finance, but it is noteworthy because it 
is de facto calling into question standard under-
standing of climate equity principle in climate de-
bates. There is thus an opportunity to reassess the 
current repartition of climate adaptation funding 
efforts -with the objective to increase the volume 
of efforts- in the light of new equity principles5. 
In this paper, we examine a logic in which indi-
viduals, rather than countries would contribute 
to adaptation efforts, on the basis of their current 
contributions to climate change. This calls for the 
construction of an up-to-date global distribution 
of individual CO2e emissions, as it does not exist 
so far.

5. For a review of different proposal for climate adaptation fi-
nance and different equity approaches to it, see Brown and 
Vigneri (2008) and Baer (2006). 

FIGURE 1.B. DISTRIBUTION OF CURRENT 
PRODUCTION-BASED CO2e EMISSIONS 
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Source: authors based on CAIT (WRI, 2015). Key: China rep-
resents 25% of global CO2e emissions when measured from a 
production base. Note: data from 2012.

FIGURE 1.C. DISTRIBUTION OF CUMULATED 
PRODUCTION-BASED HISTORICAL CO2e 
EMISSIONS
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Source: authors based on CAIT (WRI, 2015) and CDIAC (Boden 
et al., 2015). Key: Emissions from North America represent 27% 
of all CO2e emissions ever emitted since the industrial revolu-
tion. Note: these are production-based emissions estimates. 
Regions may slightly vary from those of other graphs, see 
Boden el at. (2015). 
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Our	  methodology	  

•  We	   use	   a	   world	   inequality	   dataset,	   with	  
income	   informa6on	   for	   different	   groups	  
within	  100+	  countries.	  
Milanovic	   and	   Lakner	   (2015)	   provide	   worldwide	  
inequality	   data	   for	   nearly	   all	   countries,	   10	   deciles	  
per	  country	  

	  
•  We	   correct	   this	   dataset	   with	   specific	   top	  

income	   data	   (top	   1%),	   so	   as	   to	   beCer	  
represent	  the	  top	  of	  the	  pyramid.	  	  
Use	  World	   Top	   Income	   Database	   data	   to	   account	   for	  
top	  incomes:	  9	  deciles	  +	  90-‐99th	  +	  top	  1%.	  
	  

•  To	  each	  income	  group,	  we	  allocate	  individual	  
CO2	   emiss ions	   us ing	   na6ona l -‐ leve l	  
consump6on	   based-‐data	   and	   a	   simple	  
elas6city	  model.	  
Use	   GTAP-‐CICERO	   data	   for	   years	   1998	   and	   2008	   and	  
construct	  es+mate	  for	  years	  2003	  and	  2013.	  	  
To	  allocate	  emissions	  to	  income	  groups,	  assume	  simple	  
power	  law	  of	  income:	  i.e.	  CO2=k.Ye	  –	  (cf	  Chakravarty	  et	  
al.	  2009)	  
Test	  several	  elas+city	  values	  for	  robustness	  
	  
	  

Policy Research Working Paper 6719

Global Income Distribution

From the Fall of the Berlin Wall to the Great Recession

Christoph Lakner 
Branko Milanovic

The World Bank
Development Research Group
Poverty and Inequality Team
December 2013
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The	  importance	  of	  consump+on-‐	  
based	  emissions	  
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SECTION 6.  
A GLOBAL DISTRIBUTION  
OF CARBON EMISSIONS: FROM 
KYOTO TO PARIS
We now present the results of our estimates of the 
world distribution of carbon emissions over the 
1998-2013 period.

Section 6.1. From production to 
consumption-based emissions

TABLE 3. CURRENT PER CAPITA GHG 
EMISSIONS - CONSUMPTION-BASED

tCO2e per 
person per 

year

% change 
with produc-

tion

ratio to 
world 

average

World average 6.2 0 1

N. Americans 22.5 13 3.6

West. Europeans 13.1 41 2.1

Middle East 7.4 -8 1.2

Chinese 6 -25 1

Latino Americans 4.4 -15 0.7

S. Asians 2.2 -8 0.4

Africans 1.9 -21 0.3

Sustainable level 1.2 0 0.2

Source: authors’ calculations based on (Peters and Andrew, 2015) 
and (WRI, 2015). Key: Western Europeans emit on average 13.1tCO2e 
per year and per person, including consumption-based emissions. 
This figure is 41% higher than production base emissions and 2.1 
times higher than world average. Note: data for 2013.

In order to better represent individual responsibil-
ities to climate change, we believe it is essential to 
move from production base emissions (see Table 1) 
to consumption-based emissions. Below, we pres-
ent consumption-based per capita averages for the 
different regions of the world (Table 3) and vari-
ations between production base emissions and 
consumption-based estimates. Unsurprisingly, 
emissions of North Americans and Europeans are 
higher than when measured from a production 
or territorial perspective (13% higher for North 
Americans, 41% higher for Western Europeans27) 

27. The percentage change between consumption and produc-
tion-base emissions is much larger in Europe than in the USA, 
largely because production base emissions are already extre-
mely high in the USA (see Figure 4) compared to Europe.

and lower for emerging or developing countries 
(25% lower for China, 21% lower for Africans). 
Moving from production base emissions to con-
sumption-based emissions reallocates emissions 
from a large number of relatively poor individuals 
(Chinese, South Asians) to a fewer number of rela-
tively rich individuals (North Americans and West-
ern Europeans): focusing on consumption-based 
emissions thus tends to increase the level of global 
individual CO2e emissions inequalities28. 

Section 6.2. Where do high and low 
emitters live? 

FIGURE 5. REGIONAL COMPOSITION OF 
EMISSIONS PER GLOBAL CO2E QUINTILE.
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Source: authors. Key: 36% of emissions within the first decile of 
the global CO2e distribution (i.e. bottom 20% global emitters) come 
from India. 

Figure 5 presents the regional breakdown of 
CO2e emissions according to different world re-
gions, over five quintiles of the global CO2e distri-
bution. Sub Saharian Africa, India and South East 
Asia make up most of emissions at the bottom of 
the distribution, while North America and Europe, 
absent among bottom quintiles, are over repre-
sented at the top. China, Latin America or Middle 
East/North Africa are interesting in the sense that 
they embrace the entire spectrum of the global 
emissions distribution, with significant emissions 

28. This holds true for several environmental indicators except 
for biomass, see for instance (Teixidó-Figueras and Duro, 
2015).

CO2	  emissions	  do	  not	  only	  
stem	  from	  car	  engines	  and	  
household	  hea+ng	  
appliances:	  individual	  
indirectly	  emit	  CO2	  via	  
beef	  they	  eat,	  the	  
smartphones	  they	  buy	  or	  
services	  they	  purchase.	  	  
	  
	  



-
tivated by the fact that these emissions ultimately 

We use several elasticity values from 0.6 to 
erent forms of the 

e-income relationship. Our core results are 
based on an elasticity value of 0.9, which comes 
out as a median value of existing estimates (see 
section 4.1.1), the same for all countries even 
though as mentioned above, these are likely to 

-
come-elasticity studies over the world, it seemed 
to us more straightforward to present standard 
results based on a single elasticity for all nations 

TABLE 2. GLOBAL GDP, POPULATION AND 
GHG COVERAGE (%)

Year GDP Population CO2e

1988 91.8 79.1 NA
1993 97.1 89.9 NA
1998 96.7 89.4 87.2
2003 96.1 89.6 87.1
2008 93.9 87.8 89.1
2013 93.6 87.2 88.1

Source: authors. Key: The dataset covers 96.7% of  world GDP 
in 1998,  89.4% of world population and 87.2% of world CO2es 
emissions

We	  cover	  about	  90%	  
of	  world	  GDP,	  
popula+on	  and	  CO2e	  
emissions	  

Study	  coverage	  



	  
	  

Trends	  in	  the	  global	  inequality	  of	  carbon	  
emissions	  (1998-‐2013)	  



An	  unequal	  rise	  in	  CO2	  emissions	  over	  the	  past	  15	  years	  

•  Midd l e	   and	   uppe r	  
classes	   of	   emerging	  
countries	   on	   the	   rise	  
since	   Kyoto:	   above	   30%	  
growth.	  

•  Rela+ve	   stagna+on	   at	  
the	  top	  and	  the	  bo`om:	  
around	  10%	  growth.	  

•  Emergence	   of	   global	  
middle	   class:	   good	   from	  
income	   perspec+ve,	  
worrying	  for	  the	  climate.	  



Within-‐country	  CO2	  inequali+es	  are	  increasingly	  important	  

15	   years	   ago,	   within-‐
country	   inequality	   made	  
up	   only	   30%	   of	   global	  
individual	   emiss ions	  
inequal i ty ,	   today	   i t	  
explains	  50%.	  



CO2	  emissions	  remain	  highly	  concentrated	  

•  High	  concentra+on	  (top	  10%=45%;	  bo`om	  50%=13%)	  but	  less	  than	  income	  (top	  10%=60%)	  
•  Top	  10%	  emiCers	  on	  all	  con6nents:	  1/3	  of	  them	  from	  developing	  &	  emerging	  countries.	  



Prospects	  for	  an	  equitable	  adapta+on	  fund	  



Who	  should	  contribute	  to	  climate	  
adapta+on	  funding?	  



Who	  should	  contribute	  to	  climate	  
adapta+on	  funding?	  (2)	  
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world emissions—can be regarded as a reasonable 
middle ground and reference point. In particular, 
although we do not provide explicit estimates of 
negative externalities and associated social wel-
fare computations, it should be noted that the 
tax burden imposed on this group (about 0.2% of 
world GDP) is much less than the reduction in wel-
fare imposed on the rest of the world by their emis-
sions (middle-range estimates of the long-run an-
nual costs of global warming typically range from 
2% to 10% of world GDP, and are higher under 
some estimates; see e.g. Stern et al., 2006).

Tables 9A and 9B present populations con-
cerned, mean emissions, and emissions contribu-
tions of each region under different contribution 
strategies. 

The main conclusions emerging from tables 
9A-9B are relatively clear. According to the flat 
carbon tax strategy, China and North America 

TABLE 10. IMPLEMENTATION VIA COUNTRY-LEVEL PROGRESSIVE INCOME TAXATION

Region

Above average Top 10% emitters  (Above 2.3x average) 

Pop. share 
concerned

Mean income 
(€)

Marginal 
income tax 

(%)

Lower in-
come thresh-

old (€)

Pop. share 
concerned

Mean income 
(€)

Marginal 
income tax 

(%)

Marginal in-
come thresh-

old (€)

North America 90% 32600 0.6 5851 60% 43400 1.2 14278
EU 83% 18200 0.7 6155 29% 30100 1.2 13797

China 32% 5900 1.6 2730 4% 16800 2.9 6663
Russia/C.Asia 55% 15900 0.8 5904 20% 29200 1.4 14609

Other Rich 90% 19200 0.6 7083 40% 28900 1.1 17284
Mid. East/N.A 35% 18000 0.6 6512 10% 41300 1.1 16657
Latin America 17% 23700 0.5 10330 7% 37200 1 23982

Other Asia 5% 14800 0.8 5600 6% 26200 1.5 14406
S.S. Africa 10% 13200 0.9 5522 1% 29200 1.6 11051

should both contribute about 21% of the world 
adaptation fund, and EU should contribute 16% 
(strategy 0). However most emitters in China are 
very low emitters, so this does not look like an eq-
uitable solution. In strategy 1, we split the burden 
on individuals polluting more than world aver-
age emissions (28% of the world population). The 
share of North America jumps to 36%, while that 
of China falls to 15%, and that of Europe rises to 
20%. When we split the burden between top 10% 
world emitters, the share of North America fur-
ther rises to 46%, while China stands at 12% and 
Europe at 16% (strategy 2). When we split the bur-
den between top 1% world emitters, the share of 
North America further rises to 57%, while China 
falls at 6% and Europe stands at 15% (strategy 3). 
Interestingly, the share of China falls below that of 
Russia/Central Asia or Middle-East/North Africa 
in the most progressive strategy).

Region
Top 1% emitters (Above 9.1x average)

Pop. share 
concerned Mean income (€) Marginal income 

tax (%)
Marginal income 

threshold (€)

North America 9.1% 130100 5.3 73218
EU 1.0% 171000 5.4 71922

China 1.0% 37300 13.9 32799
Russia/C.Asia 0.6% 168200 6.4 68377

OtherRich 1.0% 172300 5.2 85082
Mid.East/N.A 1.4% 141100 4.5 79693
Latin America 0.7% 115200 4.8 117726

Other Asia 0.2% 100000 7.9 45791
S.S.Africa 0.1% 105200 7.1 62644

Source: authors. Key: emitters from North America with individuals CO2e emissions levels above world average earn 32600€ per 
person (on average). The lower income threshold to be part of this group in the USA is 5851€. The tax would correspond to 0.6% 
of their income above the threshold.
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Concluding	  remarks	  

•  Adapta+on	   is	   currently	   under	   funded	   and	   the	   equity	  
logic	  behind	  its	  financing	  remains	  unclear.	  

•  Rise	  in	  emissions	  of	  middle	  and	  upper	  income	  groups	  in	  
emerging	   countries	   over	   past	   15	   years,	   rela+ve	  
stagna+on	  of	  industrialized	  countries.	  

	  
•  Emissions	   remains	   highly	   concentrated.	   High	   individual	  

emi`ers	   lie	   on	   all	   con+nents,	   1/3	   of	   top	   10%	   global	  
emi`ers	  come	  from	  emerging	  countries.	  	  

•  In	   order	   to	   finance	   adapta+on,	   we	   examine	   different	  
progressive	   carbon	   taxa+on	   strategies.	   The	   fair	  
combina+on	   of	   different	   strategies	   remains	   to	   be	  
discussed.	   Ul+mately,	   rich	   countries	   s+ll	   should	   bear	  
most	   of	   the	   efforts	   and	   increase	   their	   current	  
contribu+ons.	  
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