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Abstract

We provide evidence that lower fertility can simultaneously increase income per capita and

lower carbon emissions, eliminating a trade-off central to most policies aimed at slowing

global climate change. We estimate the effect of lower fertility on carbon emissions, ac-

counting for the fact that changes in fertility patterns affect carbon emissions through three

channels: total population, the age structure of the population, and economic output. Our

analysis proceeds in two steps. First, we estimate the elasticity of carbon emissions with

respect to population and income per capita in an unbalanced yearly panel of cross-country

data from 1950–2010. We demonstrate that the elasticity with respect to population is

nearly seven times larger than the elasticity with respect to income per capita and that this

difference is statistically significant. Thus, regression results imply that 1% slower popula-

tion growth could be accompanied by an increase in income per capita of nearly 7% while

still lowering carbon emissions. In the second part of our analysis, we use a recently con-

structed economic-demographic model of Nigeria to estimate the effect of lower fertility on

carbon emissions, accounting for the impacts of fertility on population growth, population

age structure, and income per capita. We find that by 2100 C.E. moving from the medium

to the low variant of the UN fertility projection leads to 35% lower yearly emissions and

15% higher income per capita. These results suggest that population policies could be part

of the approach to combating global climate change.
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1 Introduction

Population growth is a major driver of carbon emissions, both historically and in projections of future

emissions [1, 2]. Yet, relatively little attention has been devoted to investigating the potential for pop-

ulation policies to influence global climate change [3]. Motivated by this fact, this paper examines the

effect of lower fertility on carbon emissions, taking into account three crucial channels: total population,

the age structure of the population, and output per capita. We provide evidence that lower fertility can

simultaneously increase income per capita and lower carbon emissions, even without taking into account

economic damages from climate change. This result stands in stark contrast to other environmental poli-

cies, such as carbon taxes and cap-and-trade policies, which must balance environmental benefits against

lost output [4]. Thus, our results suggest that population policies could serve as an effective tool to

combat global climate change, while sustaining economic growth.

Our analysis proceeds in two steps. First, we estimate the partial elasticities of carbon emissions

with respect to population, output per person, and the age structure of the population [5, 6]. Consistent

with existing literature, we find that the partial elasticity of emissions with respect to population is larger

than the elasticity with respect to output per person [7], and we are the first to provide formal statistical

evidence for this fact. The partial elasticity of emissions with respect to population is nearly 7 times

greater than the elasticity with respect to income per capita. This implies that 1% slower population

growth could be accompanied by an increase in income per capita of nearly 7% while still decreasing

carbon emissions, eliminating a trade-off central to other environmental policies.

By themselves, these STIRPAT regressions are insufficient to measure the total impact of changes

in population on emissions, because population growth will affect carbon emissions both directly and

through the other explanatory variables [3, 8]. Hence, the second step of our analysis employs a re-

cently developed economic-demographic model of Nigeria to estimate the effect of lower fertility on

both carbon emissions and income per capita [9]. The model was developed to estimate the effect of

fertility on income per capita, and we use our regression results to estimate the impact of lower fertility

on emissions. We find that by 2100 C.E. moving from the medium to the low variant of the UN fertility

projection leads to 35% lower yearly emissions and 15% higher income per capita.

These results have important implications for climate change policy. It is widely accepted, and en-

shrined in international agreements, that the burden of mitigating global climate change needs to vary

between rich and poor countries in order to ensure that developing countries can continue to experience

economic growth and poverty reduction [10, 11]. At the same time, the projected economic and popula-

tion growth in the developing world indicates that these poorer countries will be substantial contributors

to climate change [12]. Thus, policy options that will lessen emissions from developing countries with-

out impeding economic development appear desirable. Our analysis suggests that population policies

could achieve this difficult goal. Moreover, since population policies could eliminate the trade-off be-
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tween environmental and economic priorities, they may not suffer from the free-rider problems that pose

a central challenge in current approaches to mitigating global climate change [13, 14].

To the best of our knowledge, we are the first to demonstrate how population policies can simultane-

ously increase income per capita and lower carbon emissions, eliminating a trade-off central to existing

policy proposals. Our paper, however, is closely related to two existing literatures. The first is the lit-

erature estimating the STIRPAT equation [15, 7]. Our key contribution to this literature is to examine

how the STIRPAT equation provides evidence for the ability of reductions in population to achieve both

economic and environmental priorities. From a statistical perspective, we build on the existing STIRPAT

literature by formally testing the difference in coefficients between population and income per capita and

by using an updated dataset for output per person. Second, our work is related to applications of the

population-energy-technology (PET) model that estimate the effect of exogenous changes in population

and urbanization on carbon emissions [16, 3, 2]. We build on this literature by expressly examining

economic outcomes and by considering a broader range of channels through which changes in fertility

affects these economic outcomes.

2 The STIRPAT equation

2.1 Methods

The first step of our analysis is to estimate the elasticity of carbon emissions with respect to income per

capita and population. To do so, we estimate the STIRPAT equation:

Ii,t = P a
i,tA

b
i,tT

c̃
i,tei,t, (1)

where Ii,t is environmental impact in country i at time t, P is population, A is affluence (income per

capita), T is technology, and e is the residual error term. A substantial literature analyzes STIRPAT

regressions to examine the determinants of many measures of the environmental impact of human activity

[7]. We focus on total carbon emissions.

The STIRPAT equation is derived from the IPAT accounting identity [17, 18], and most applications

of STIRPAT are focused on decomposing environmental impacts between explanatory variables. This

decomposition can be aimed at explaining past emissions or predicting future emissions. Our goal is

different. We want to understand the effect of changes in fertility on both environmental and economic

outcomes, accounting for the effect of fertility on population levels, population age structure, and in-

come per capita. Thus, we use the partial elasticities from the regression equation to parameterize our

economic-demographic model (see section 3).

Given our goal, the difference between the coefficients on population and affluence is of primary im-

portance. Thus, in all regressions, we test the null hypothesis that these coefficients are equal (i.e.,a = b).
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While the literature provides a wide range of estimates for both coefficients – depending on the depen-

dent variable under consideration and the choice of regression specification – we are the first to test for

a difference in coefficients between population and affluence [7]. If the coefficient on population is sig-

nificantly larger than the coefficient on income per capita, then decreases in population could potentially

lower carbon emissions even while substantially increasing income per capita, overcoming the trade-off

central to most environmental policies.

To estimate equation (1), it is necessary to assume a specification for technology (T ). We make the

following assumption:

lnTi,t = f̃i + g̃t + hlnSi,t + x′i,tδ̃, (2)

where f̃i is a fixed effect capturing time-invariant differences between countries, g̃t is a fixed effect

capturing differences in global technology over time that affect all countries, Si,t is a measure of the

age structure of the population, and xi,t is a set of control variables including urbanization and trade.

All three of the time-varying explanatory variables have been found to affect carbon emissions in the

existing literature [19, 2, 15]. The inclusion of age structure, Si,t, is important for our results since

changes in fertility patterns mechanically alter the age structure of the population, implying that we need

to capture this effect in the economic-demographic model. In the appendix, we also include income per

capita squared to capture the environmental Kuznets curve (EKC), but the term is insignificant in our

main specification.

Recent advances in the STIRPAT literature have demonstrated the importance of correcting for po-

tentially non-stationary variables [20, 15]. Thus, our main specification estimates a log-linearized version

of (1) in first differences. Thus, our estimating equation becomes:

lnIi,t − lnIi,t−1 = a(lnPi,t − lnPi,t−1) + b(lnAi,t − lnAi,t−1)+

c(lnSi,t − lnSi,t−1) + (xi,t − xi,t−1)
′δ + (gt − gt−1) + (lnei,t − lnei,t−1),

(3)

where c = c̃h, δ = δ̃c̃, and gt = c̃g̃t ∀t. It is important to note that the coefficients on population and

affluence are still the same as in equation (1).

Our equation is estimated on an unbalanced yearly panel of countries. We use standard sources for all

data. Our dependent variable is carbon emissions from production, which are from Oak Ridge National

Laboratory [21]. Our measures of population and income per capita come from the Penn World Tables

(PWT) version 8 [22]. We employ the newly created output-side measure of income per capita, which

is the best match for our emissions measure. Age structure, urbanization and trade data are all from the

World Bank’s World Development Indicators database. To capture age structure, we use the fraction of

population of between the ages of 15-64, which we denote as ‘working age.’ In the appendix, we show
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that all our results are robust to alternate measures of income, alternate samples, and alternate estimation

strategies.

2.2 Results

Table 1 presents the results of the STIRPAT regression using equation (3). In column 1, we present a

simple regression with only population and income per capita as explanatory variables. This specifica-

tion highlights the potential for lower population to decrease emissions and increase income per capita

simultaneously. Specifically, the coefficient on income per capita is 0.203, while the coefficient on pop-

ulation size is 1.364, a 6.7-fold difference. The difference is statistically significant at the .1% level. The

difference in coefficients implies that a decrease in population can both decrease emissions and raise

income per capita as long as the elasticity of income per capita with respect to population is less than 6.7.

Thus, decreases in population growth could mitigate environmental concerns while permitting further

economic growth. To ensure that this result is not driven by outliers, figure 1 presents the residual scatter

plot from the regression in column 1.

Column 2 adds the share of the working age population, the other key variable to be affected by a

change in fertility. While significant, the inclusion of the working age population has little effect on

the population and income per capita coefficients. To ensure that our results are not driven by omitted

variables, the final two columns add controls for urbanization and trade. Again, the key results are un-

changed. In all cases, the equality of coefficients can be rejected at the 0.1% level. Importantly, the

regression coefficients are not substantially altered by the inclusion of urbanization or trade. If urban-

ization was an important channel through which population led to increases in emissions, the coefficient

on population would likely have decreased substantially once urbanization was included as a control

variable in the regression. Our preferred specification is column 4, which includes controls for the major

confounding variables identified in the literature. Thus, we use this specification to parameterize the

economic-demographic model in the second phase of our analysis.

In the appendix, we show that our key qualitative result – the large difference in coefficients between

population and income per capita – holds in a number of other settings. To ensure that the results are

not driven by attenuation bias, which can be exacerbated by differencing, we demonstrate that the results

hold when estimating the equation in levels. In this case, the squared term on income per capita becomes

significant. While our goal is not to provide a detailed examination of the EKC relationship, the fact that

first differencing removes the squared term is consistent with existing literature [23]. We also show that

the results are unaffected by moving to a balanced sample of countries, indicating that the results are not

driven by the changing sample. We also re-estimate the STIRPAT equation using total income, instead

of income per capita. The population coefficient is statistically significant in this specification, further

supporting the idea that population matters above and beyond increasing total output. Finally, we show

that the qualitative results are unchanged if we use several other measures of income per capita. We use
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the consumption-side and national accounts measures from the PWT, demonstrating that our results are

not driven by the use of the output side measure, as well as the exchange-rate based measure from World

Development Indicators, demonstrating that our results are not a byproduct of the adjustments for price

differences across countries.

2.3 Discussion of regression results

The regression coefficients presented in table 1 capture the effect of the explanatory variables on carbon

emissions through two key channels, the energy intensity of output and the carbon intensity of energy,

in addition to their direct effects. Unfortunately, regressions of this type cannot tell us more about the

specific mechanism through which population and output affect carbon emissions. Since our economic-

demographic model does not explicitly model the energy intensity of output or the carbon intensity of

energy, we rely on the simplified reduced-form relationship provided by the STIRPAT regression to

parameterize the effects of population, age structure, and income on carbon emissions. Understanding

the exact causal mechanisms underlying these regression results is an interesting and important way

forward for future work in this area.

While we are the first to formally test for the difference in coefficients between population and

income per capita, these results are consistent with the existing literature. Jorgensen and Clark estimate

an equation similar to ours, and the results display the same qualitative pattern [19]. Specifically, they

find a population elasticity of 1.43 and an income per capita elasticity of 0.65 in their first-differenced

specification with similar results in alternate specifications. Our major differences in specification, in

addition to formally testing for different coefficients, include the use of new data, differing time scales,

the inclusion of age structure, and the use of time fixed-effects in all specifications. They find that the

elasticities are relatively stable across time and space [19, 24]. Knight et al also find similar results

when focusing on alternate population measures such as employed persons and hours worked [25]. For

example, when also controlling for hours worked, they find a population elasticity of 2.25 and an income

per capita elasticity of 0.59. Earlier work, which did not use panel data to mitigate omitted variable

bias, finds similar coefficients for population and income per capita [5, 6]. More exhaustive reviews of

elasticities found in the existing literature, as well as discussions of different estimation techniques and

specifications, can be found in O’Neill et al (2012) and Liddle (2014, 2015) [2, 15, 7].

More recently, a growing literature has included ‘intensity’ variables, such as the energy intensity of

output, in STIRPAT regressions and found more similar coefficients between population and income per

capita [26, 20, 7]. This addition is an important step forward in accounting applications of STIRPAT, but

is not appropriate for our purpose. Our goal is to determine whether decreases in fertility can simultane-

ously achieve economic and environmental policy priorities. As noted above, our economic-demographic

model does not have an explicit energy sector, and therefore, the appropriate regression coefficients must

include the effect of population and income on carbon emissions via the energy intensity of output and
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the carbon intensity of energy. Earlier results including ‘intensity’ variables suggest that the difference

in elasticities between population and income per capita could be explained by a greater effect of pop-

ulation on the energy intensity of output, which is an interesting area for further study. As discussed in

section 3.2, the careful modeling of fertility and omission of an explicit energy sector in the economic-

demographic model represent a trade-off when compared to modeling strategies based on PET [16, 3, 2].

Section 4 discusses several ways that the current analysis could be extended in future work, including

more explicit modeling of the energy sector.

3 The Impact of fertility on economic and environmental outcomes

3.1 Methods

The second step of our analysis quantifies the effect of lower fertility on economic and environmental

outcomes. STIRPAT regressions, while useful for decomposition exercises, are insufficient for deter-

mining the overall environmental impact of an exogenous change in an explanatory variable [3, 8]. The

regression cannot tell us about the relationship between the explanatory variables. To fully account

for these interdependencies, we use the economic-demographic model developed by Ashraf, Weil, and

Wilde (AWW) [9]. The model was constructed explicitly to evaluate the effect of changes in fertility on

income per capita, making it well-suited for our purposes. We examine the effect of an exogenous reduc-

tion in fertility on both economic and environmental outcomes in Nigeria. As in the original analysis,

our exogenous change in fertility is a movement from the medium to the low variant of the UN fertility

projections, though we use the most recent projections [27].

The AWW model examines the effect of fertility on economic growth through several channels,

which can be divided into three main categories. We call the first category composition effects. Changes

in fertility alter the age structure of the population, which affects economic output through the number

of people of working age (the ‘dependency effect’), savings behavior (the ‘life-cycle saving effect’), and

labor supply differences within the working age population (the ‘life-cycle labor supply effect’). We

deem the second category behavioral effects, which encompasses changes in economic behavior for an

individual as a direct result of having children. When fertility is reduced, parents have more time to

work (the ‘childcare effect’) and can invest more resources in the education of each child (the ‘child-

quality effect’). The third category is factor accumulation. High fertility reduces the amount of physical

capital per person (the ‘Solow effect’) and natural capital per person (the ‘Malthus effect’). Moreover,

the increase in labor force participation caused by lower fertility leads to greater human capital via work

experience (the ‘experience effect’).

We use the AWW model to measure the effect of the change in fertility on the total population level,

the age structure of the population, and income per capita. We then combine the model output with our

regression results from column 4 in table 1 to estimate the impact on carbon emissions. Since we do not
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know the future values for the time fixed effects, we estimate the ratio of carbon emission between the

two scenarios.

Our work in closely related to analyses that estimate the effect of exogenous changes in population

and urbanization on carbon emissions using the PET model [16, 3, 2]. The key difference between the

analyses is that the present paper is expressly interested in the effect of fertility on both economic and

environmental outcomes. Thus, we use an economic-demographic model specifically designed to esti-

mate the effects of fertility on economic growth, accounting for all of the channels discussed above. The

earlier works focus on compositional effects and do not report economic outcomes from their analyses.

This approach involves trade-offs. The PET model captures rich details of the population composi-

tion and energy sector, but only examines some of the channels through which fertility affects economic

outcomes. Another strength of the AWW model lies in the careful selection of well identified parameters

taken from the existing microeconomic literature. Thus, the parameters are strongly grounded in the his-

torical experience of Nigeria. The strict requirements for parameterizing the model, however, imply that

it can only be applied in a single country, unlike the PET model. Also, the demographic model does not

explicitly model the energy sector. Instead, we use the STIRPAT regressions to capture the reduced-form

effects of population, age structure, and income on carbon emissions.

3.2 Results

The results of our analysis are presented in figure 2. In all cases, results are presented as the ratio of the

outcome under the low fertility scenario compared to the outcome under the medium fertility scenario.

Panel A presents the outcomes of the major variables in the analysis. Emissions are sharply reduced

under the low fertility scenario, while income per capita increases. This is the key qualitative message

of our analysis. Specifically, emissions fall by 10% by 2055 and 35% by 2100. Income per capita,

meanwhile, increases by 10% in 2055 and 15% by 2100. Thus, the income gains occur sooner, while

emission reductions are back-loaded.

The share of the population that is of working age increases slightly as a result of the change in

fertility patterns. At its highest point, the share is 4.5% higher than it would have been without the

reduction in fertility. The reduction in population follows a path very similar to that of total emissions,

demonstrating how strongly changes in population levels drive emissions.

Panel B translates these effects into their impact on emissions. As suggested by panel A, emission

reductions due to lower population drive the results. Increases in the working age fraction of the popu-

lation and income per capita have only small positive effects on emission levels. Between the two, the

change in the working age share has a bigger effect on emissions than does the increase in income per

capita, though the effects become more similar over time.

The appendix includes results when using alternate specifications and measures of income per capita.

In all cases, the qualitative effects are similar. The most significant difference occurs when using the
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balanced regression sample or estimating the regression in levels. In this case, emissions increase in the

low fertility scenario briefly, due to the increase in the share of the working age population. By 2100,

there is a substantial decline in emissions, leaving our key results unchanged.

4 Discussion

The trade-off between economic and environmental priorities is central to the most commonly discussed

policies aimed at combating global climate change [4]. It is important to note that population policies

have a positive effect on economic outcomes before considering the feedback from environmental to

economic damages. This is the crucial difference with integrated assessment models – which often

translate all damages in economic units – that show a positive effect of climate policies on economic

outcomes [28, 29]. These feedback benefits would certainly still occur as a result of population policies,

but they are not necessary to achieve positive economic outcomes.

While our primary goal is simply to demonstrate that lower population policies can simultaneously

increase income per capita and lower carbon emissions, our results also have substantial implications

for policy. First, implementing population-based policies in developing countries could help overcome

problems of international burden sharing in the reduction of climate change [30, 10]. This is especially

relevant given high predicted fertility in developing countries and evidence for a high unmet demand for

contraceptives [31, 27]. Indeed, under certain burden-sharing agreements, poor African countries are not

expected to substantially contribute to emission reductions over the next several decades [30, 32]. Yet,

our analysis suggests that moving to a feasible fertility scenario in Nigeria could lower relative emissions

by 10% in 2055 and 35% by 2100. Second, since such policies do not have inherent economic trade-offs,

they do not suffer from free-rider problems, implying that it may be easier to reach agreements to lower

emissions through population-based policies [13, 14].

We do not argue that population policies are a panacea for solving environmental and economic prob-

lems. In particular, we have not shown that population policies are sufficient to meet reasonable emis-

sions targets on a global scale or even that feasible reductions in fertility would bring emissions below

their current level, which would require a reduction in the level of population. Instead, our results suggest

that population policies could be a component of the international approach to climate policy. Indeed,

given the fact that many countries – especially wealthier countries, China, and Russia – contribute sub-

stantially to global carbon emissions despite having low rates of population growth, it is highly unlikely

that population policies will be the primary driver of emission reductions. Still, any global emission re-

ductions that are achieved via population policies may not be subject to the economic trade-off central to

most other policies and may be easier to implement given the lack of free-rider concerns. To understand

what role reduced fertility can play in the reduction of total global carbon emissions, future work would

need to extend the analysis presented here to the entire world.
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Our analysis has examined the effects of an exogenously lower path of fertility given by the UN,

rather than the outcome of a specific policy or set of policies. There are many policies that may lead

to lower fertility, the most obvious of which is the provision of contraceptives. There are a number of

other policies, however, which would also alter fertility in developing countries. As with all decisions,

parents have limited resources to allocate to raising children and, as a result, many economic policies

will influence fertility rates. In particular, parents must decide how to allocate resources between having

more children and investing in the future of each child [33, 34, 35]. There is considerable evidence

for this ‘quantity-quality trade-off’ in the economics literature [36, 35, 37]. Thus, policies that increase

incentives for investment in education, for example, can also lead to lower fertility levels. Any policy that

affects fertility will likely affect the evolution of population, age structure, and income per capita through

other avenues, such as the effects of increased taxes or changes in government budgets. Examining the

effects of particular policies represents an important area for future research to build on the analysis

presented here.

While this analysis has demonstrated the potential for reductions in fertility to simultaneously achieve

environmental and economic policy priorities, many opportunities remain to extend the analysis, as noted

above. First, the model employed here does not include a detailed representation of the energy sector.

Understanding how population, age structure, and income per capita differentially affect the energy inten-

sity of output and carbon intensity of energy is an important step towards understanding the mechanisms

underlying these results and determining how to design targeted policies that can overcome trade-offs

central to most efforts at combating global climate change. Including such mechanisms in the model-

ing stage of an analysis like ours could also sharpen the quantitative estimates. Second, expanding the

geographic scope of the analysis is necessary to more fully understand the role that population policies

can play in mitigating global climate change. Finally, evaluation of any particular policy necessitates

extending the analysis to include specific reasons for the decline in fertility, rather than taking such a

change as exogenous.

5 Conclusion

We have demonstrated that lower fertility can simultaneously achieve environmental and economic pol-

icy priorities. This stands in stark contrast to most policy options aimed at mitigating global climate

change, which involve significant trade-offs between wealth and environmental protection, at least be-

fore considering the economic damages caused by reduced environmental quality. Thus, our research

suggests that population policies could be part of the global policy response to climate change. Indeed,

such policies may receive increased political support because they do not suffer from free-rider problems.

We hope that our analysis will spur further research regarding the ability of population polices to combat

climate change.
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6 Supplemental Information

6.1 Data

Our emissions data comes from Oak Ridge National Laboratories and is standard in the literature [21].

The dependent variable is Total CO2 Emissions from Fossil Fuels, which is measured in thousands of

metric tons of Carbon. The estimates of carbon emissions are constructed using fossil fuel inputs in

production [21, 38].

We take output and population data from version 8.0 of the Penn World Tables [22, 39]. The Penn

World Tables measure real GDP, which accounts for differences in prices across countries. A major

innovation of version 8 is that there are now several measures of real GDP. For our analysis, we use

output side real GDP, rgdpo, which measures the level of production, as opposed to consumption, in the

economy. This is best choice because our measure of CO2 is calculated based on fossil fuel production,

rather than consumption. GDP is measured in 2005 USD. We also take population values, pop, from the

Penn World Tables. Output per capita is just the ratio of the two variables from the PWT. The data cover

1950-2010. We use alternate measures of income in robustness exercises.

We take data on the population age structure, urbanization rates, and trade from the World Bank’s

World Development Indicators (WDI) database. Trade is measured as: (exports + imports)/GDP .

We also use the exchange-rate adjusted measure of income per capita in robustness exercises.

We drop any country from the analysis that has GDP per capita greater than 100,000 USD 2005 in

any year. We take these high GDP numbers to indicate that true production levels are not well measured

by the PWT approach. This eliminates Bermuda, Brunei, Kuwait, Qatar, and Saudi Arabia. There are

also two country-year observations with negative emissions, Senegal in 1968 and Yemen in 1990, which

we drop from the analysis. Our qualitative findings are unchanged if we include all of these observations.

We also remove Israel, Cyprus, and Malta, which are clear outliers that bias the results in favor of finding

much larger coefficients on population.

6.2 Regression Analysis

Regressions were performed in Stata statistical software. Within R-squared is calculated using the user-

created module ivreg2 [40].

6.3 Demographic Simulation

Ashraf et al. (2014) construct an economic-demographic simulation model that uses standard economic

modeling to predict the aggregate effects of an exogenous reduction in fertility [9]. They study Nigeria

from 2005-2100 under the medium and low fertility projections from the United Nations [41]. The

output of the model is future paths of population, age distribution, and output per capita under different
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fertility scenarios and parameters estimates. We employ the results from their main exercise, which

has zero technology growth and the authors’ preferred estimates for each of the key parameters. We

update the analysis to use the newest version of the UN projections [27]. We then combine the model’s

projections with our econometric estimates to construct predictions for relative carbon emissions under

the two scenarios using the following equation:

emissionsj,t
emissionsk,t

= exp

(

0.226 ∗
(

ln(gdppcj,t)− ln(gdppck,t)
)

+ 1.439 ∗
(

ln(popj,t)− ln(popk,t)
)

,

+ 0.016 ∗
(

ln(WAj,t)− ln(WAk,t)
)

)

,

(4)

where j denotes outcomes under the low fertility scenario, k denotes outcomes under the medium fertility

scenario, and WA is the percent of the population between ages 15-65.

We make a few modifications to the starting values in the model. The original model does not

impose the actual levels of GDP for Nigeria and, instead, is only concerned with the ratio between the

two scenarios. We impose the level of GDP and physical capital in 2005 using the data from PWT version

8.0 for Nigeria in 2005. Consistent with the regression data, we use output side real GDP, rgdpo, which

is 220,303.3 million 2005 USD. For the capital stock, we use rkna, which is ‘Capital Stock at Constant

National Prices’, yielding 339,150.3 million 2005 USD. Unfortunately, the capital stock is not available

as an output side measure. We then normalize the ‘Fixed Stock of Land’ to 1. When combined with

the 2005 stock of human capital, which is already calculated in the original model, this yields a level of

technology of A = 4.46.

Our adjustments have a very slight effect on the ratio of output per capita that comes from the the

model. Specifically, in 2100, the original formulation leads output per capita that is 15.80% higher than

in the low fertility scenario. With our adjustments, the output per capita ratio in 2100 is 15.86% higher

in the low fertility scenario. The ratio of population and the fraction of the population of working age

are exogenous and unaffected by imposing the initial level of GDP.
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7 Tables and Figures

Table 1: Determinants of Carbon Emissions: GDP per capita and Population

(1) (2) (3) (4)

Ln pop. (a) 1.364*** 1.469*** 1.406*** 1.439***

(0.172) (0.176) (0.175) (0.203)

Ln gdppc (b) 0.203*** 0.207*** 0.206*** 0.226***

(0.042) (0.044) (0.044) (0.052)

% Age 15-64 0.016** 0.016** 0.016**

(0.007) (0.007) (0.007)

% Urban 0.008* 0.014***

(0.004) (0.005)

Trade (% of GDP) 0.0002

(0.0002)

Year FE Yes Yes Yes Yes

Observations 7133 6426 6426 5679

Countries 156 153 153 147

R-Squared 0.05 0.05 0.05 0.05

Within R-Squared 0.017 0.020 0.020 0.023

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.036 0.009 0.022 0.032

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.

16



IRQ SWZLBN
RWA
BHS
LBNSLV

LBR

GNQ
AZE

LBN

KNA

AZE

ALB

IRQLBR

CHNGEO

OMN
ZWE

IRN

ATGLCA
BLRNOR
AGO

GNQ

MDV

TJK

LBR
TZALBR

GNB

COG

TGO
CODSURSYR
LBN
SLE
LBN

TKM
COG

LBN
IRN
NER

AGO
MNG
GNBSLVCOGTZA
NOR

GNQ
GNQ

KAZ
DJITCD
IRQ
SLE

KGZ
MLI
TCD
STP

BRB

LBRMDV

OMN

BGR

CPV

TTO
SWZZMB

CODMUS
IRQ
AZEZMB

OMN

OMNGNQ

JOR

LBNLBRATG
IDNIRN
CPV

MDV
COD

IDN

COG
TJKKHM

MDA

RUSKAZ
ETH
GAB

LCAZMBFJI

GNQ

COG

BOL

GAB
MNGIRN
JOR
ZMB
LCA
GNQUKRCAF
ZWE

CPV

DJI
GRD
UKR
COGBWA

UGA

PER
TCD
VCTTZA

KAZ

GNQ
IRN

KHM

ZWEKNA

KGZ

GNB
JORCHL
IRQ
MOZ
CODUGATHA

BHSSYR

ARG
JOR

SLVGRD

LTUCOG
IRNAGOTTO
SYR
IRQ

GHA
VENTCD
GAB
UZB
VCT
BGD

GNBTGODJICPV

BLZ

BEN

RWA

SGPKHM

VCT

GHA
SLE
MRTZMB
UKR
MLI

ALB

GINCOGTKM

LUX
COD

DMA

GABZMBAZE
IRN

SYR

MWI

GNQ

SLV

SGP

NER

CHL
GNQUKR
DMA
HKGBTNBOL
SYR
GAB

SYR

SUR
KENSLE
ZWE
POL
MARRWALKA

MDGMUS

MYS
TGOATGTJKSYR

MNE

SGPETHIDN
CHN
PANGIN
ESTBWA
GHA
GINIRQ
TGO
SDN

CODKGZ
TUR

MRT

BDICODCOD

SWZ

BHS

MUSIRQ

COG
COG
NZL

NER

MEXLBNATGMLI

ARM
AGOBHS
STP

TCD
RUS
CODTGO
GINBGR
ZMBZWE
THALBR
ZMB

ZWE
KGZGNBPHL
GHA
MWISWZJAM

TJK

BEN
CMR

ARM

THA

CAF

ZWENER
SYR

FJI

LUX

GNQ

LTUGABURY
MOZ
BEN

KHM

ISL

AGO

BOL
VEN
RWA
BHSHNDSTPSUR

UKR
LBN
SYR
ZMB

GAB

ALBVCT

JAM

GNB

SUR
DOM
NER

DJIMNG
BEN
IDNSDNSLVROUBLZCOD
ETHISL
MYS
URYARGTTO

THA

SYRSYR

SGP

COD
ZAF

GAB

DJI

SLE
MWI

GRD

ZWEVCT
PERFJI

BHSOMNVNMKENCOMSWZMLIKHMURYMRTDOM
COGMARPOL
GNBBHSISLMARTTOSURSYRBDIFJI
GNBTTOSTP

VEN
CHE
BOL

BDI

MYSETH
BLZ

CODBWA

BEN

JORSYR
BWA
NAMTTO
TGOOMN
ZWEPHL

CAF

MUSIRNGABGINSWZ

MRT

DJITTOLVA

GAB

GINARGOMNGABGNBMAR

SLE

CHNSEN
IDN
JPNGINIDN
SLV
MDG
MOZ
IRN
BLZZMB
COM

SYRMWI

GHA

MDA

GEO

COMGMB
NER

JAM

OMN

TJK

MWIRUSBDI
TGO

EGYZMB
DOMLVAGIN
COL

PHLBOLVEN

ATG

GABMRTSDNKHM

GAB

AUS
LKALBR

BGRJAMSLE
ISLTHA
GABROU

URY

CODBHS

AGOCODHNDETH
IRQSYR

LBR

LUX
LUX
TTOCOD
MARTCD
BRB
DJI
KGZCAF
KEN
CAF
ZWE

BDI
TCD
ATGSDNBHSIRLBFA
RWA
MWIMUSMWIUZBKENARG

CMR

SURTTOLKA

NOR
SUR

NPL
SWZJAMMOZ

URYZMB
COM
GNB

TCD

BDIZMBFINFINMEXPHL

FJI

BGR

BRB
PRYGRD

UGA
NPL

COD
KENDJIKAZLCA

GNB
FJILBRDJI

SWZ

MEXCAFECU
NORDMA

TZATZACAFBOL
SWZ

MDV

TCDLAOBLZLCABHS

BIH

VENZMB
TCD

STP
VEN
JAMCHNGMB
FJI

ATG

HUN

FJI

DJIBRB
ZMBMWI
BDI

ATG
MRT

KOR

GAB
PRYFJINZL
LKABRB
SDN

ARM
NZL
MDABEL
PHLSYRGNQVCT
CMRPRY
STPKNACOM

AGO

ARG
TTO

BGDSWELBR
AZEGIN
TTO
BRBDEU

BFA

ITAHNDATGBHSTUN
CMR
TUR
NPL
RWA

MDG
COMVENINDCRI
CHE
IRQ
BFA
CRI

AGO

CHL

IRQ

POLTUR

LBR
GHAURY
HKG

PRY
DJI
SLV
ETH
PRTVENCHLKGZDJINERCMR
NER
MDA
RUSTUN
CAF

KEN
GIN
URY
SUR

CRI
THA
BRAMNG

FJI

MRT
JOR

LKAJOR
CMRDOM
LBR
CHN
MOZAGO
IRQ

MAR
KENLUXCOM
COGVCTPERSVKKNABENTCD
MWIIRQ

NPL

MRTSUR
BGR

SLV
BDI
MWISYR
MUS

IDN
TUR
MDG
FJI
ETH

TGO

ECUSWEISL

KEN
EST
MEXGNB
BDIGHATUR
TURCOD

SLV

LBR

CZERWA
MYS
ROUARGLKADOM

MLI
NER
ARGTTOAUS
MRT
ZMB
GIN
TCDJAMJAM
STP
KGZ
ISLKAZ

COG

MDA

BRA
VENBENCODMLI

TZA

NER

CHL

VEN
JOR

SLE

PER
AGO

ATG

NPL
DNKTTO
MLIKORJOR
MUS
MUS
HKGTJK
CPVTGO
GMB

SWZISLISLCHLGHA
CAFNPLMAR
BLZ
SYR
USA
TKM
SURMDG
DOM

GAB

ALB

CPV

KGZ
COD
MOZ

URY
TCD
ISL

COG

NZLGEOMUSUKRSGPGHAMARDJIGRC
BENHKG

ATG

TZA
CPVZWESEN
SVNMKD
URY
DOMESPJORSLV
RUS
BLZ
GMBZMBDMA

KHM

PRYTUR
ETHMNG
GMBTCD
LUXBFACMR
TGO
BDI
GHA
CANGINBFATGOLBR
TURPRTGINATGKENIRLGABTWNURYLCA
AZE

UGA

BLRJORTUNAGOSGPBRB
ECU
NERCPV
COD
SLV
VENKAZLKANER
BOLTGO
TUNLKA
TGO

COG

BRB
UGA
EGYCHLETHYEMLKA

AGOCRI
COM
MDG

TTO

BHS

BGDCODUGASRBMLICODESP
GHA
BOL
SEN
CAFUGA
URYNZLMDG

SYR

ARGPRYTGOSEN
COM
BDI
KNA

HNDBGDROU
ZWE
GHA
UGA
CMRSTP

BTNDOM

NZL
JAM
ITAPAKHRVGMBMAR
CAFMAR

BHS

ESP

KEN
BEL
AGO
NPL
UKRGINHND
TTO
BELRUSVNM
DOMKEN
LUX
ZWE
HRV
MDGIND
COD
ZAF
BOLLVA
MLI
CMRLCAGMB

VEN

USAMYSCOM
MAR

URYISL
HND
SWZRWA
GHA
COMCMR
SLV
ISL

BHS

MDG

SUR
MWICAFLKACHLTTO

KGZ
CODRWABFAIND
SENCHE

ATG

RWAKORHRVMDGBTNMKD
JAMMUS
KENGMB
RUSLUXCHNMLIALBPAN
TGO
GHAGRD

PRY

FRACAN
HUNZWE
PAN

TGO
AUS

COG
GNB

CAF
TTOFJIVEN
ECUSYR
COLBIH
INDMUSBLZTKM
LUX
COM

VCT

GBRESP
HNDLKAGTMMUS

SEN

JAMVNMBHSSWEGRDUGA

CMR

CPVJOR

NPL

JPNCOLGMBJORBTNMEX
MNG

MLI
SDN

SEN

NOR

ECU

MDG

KEN

ETH
MLI
KAZCHL
IND
NER

SDN

SLV
MUS

BFACOG
TURDNKZAF

TTO

NER
BDISLVRWABDILAO
MDG
FRA
GAB
PHLMDA
GNQ
NLDLBRDNKUGA

HND
IRQ
UGA
CHNFJIGBRGMBDOMRUSBRACHL

SEN
MDG
AGO
CAF

GHA
OMN

LBNFIN
HUNGNQLUX
COMBRA

BRB

HKGCAFCRIGRC
SDNSEN
LKADMA

NAM

COMNZLCAF
SYR

STPGHANAM
GRC
TUR
BHSFIN
GHA
BDI
IRN
ARG

GNB

ARGISLPERITA
COM
DJIATGMARBRAVEN

NER

USANERCOL
EGY
ZAFBDIMRT
PHL

JAM

JAMNLDGINAGOGTMSDN

MUSNERSRB
STP

TZA
SLVJAMESP
KEN
TUN
COD

GAB

COMSYR
CHLPANZAF

FJI

SLV

DJI

MUS
USABOL
COG
OMN
ARM

UGALKA

KOR
CAN
FIN

BRAEGYBDIBRBCAF
MDV

UKRGBRTZAYEM

FJI

GRCSUR
DJI

NPLKORGABDJI
ZWE
DJIVEN
CAF

GNQ
NORMUS

NAM

DOM
CHLPRYGBRCHE
BGDKHMMOZPRY
JORNORGRD

COD

CHLNOREGYMWILAOUGA
CRI
ROU

TCD

IRQ

SLV
MDV
KNASENSLVLAOLBN
MRT

ZAF
VCTIRNNOR
GTM
LKABTNCOLETHHND

CRI

ISL
ESPCAFROU
PRY

CMR

ALB
DNKUGASENBFAZAFPRTGTMBRA
RWA
BDI
MLI
PERSLE
NER

NER

NAM

GNQ

PAN

MEX
GTMISL
ZMBBRB

CAF

GEO
GMBIRL
IND
ZAFDMA
DNKPRT

ETH

USABFA
PER
ARG
LCA

DOM

ISLGIN
BFAKNAGNBIRNVEN
BELMDG

CAFKGZ

MLI
KAZMOZ

LKAMWIMLIINDSWZ
MWIDMATUN
BRB
URY
COLISL
PAN
GMBTJKMOZSUR
IND
FJI

CAN

OMN

HUNEST

BFA

UZB
CMRLUX
MRTDJI

TTO

PRY
CZE

NPL

CRICOMTURJORGBRPOLNPLZMBLUX

VNM

AUSPHLPERCRIHUNSURURY
MLI
BLZ
SLV
BOL
MARKENTUNTUN
ISL
VENCRITJKSVNIRN
SEN
DOMMOZINDECUGMBMAR

ETH

FRAAUSAUSKHMPAK
AUS
AUTGRCURY
PRTBENGHA
URY
BLRKHMBOLTURCMRGRCVENBRASWZCOM
GMB
GTMTUNMDG
TZA
TUNPRYVEN

SEN

FIN
GNB
CHL
AUTARGJAM
GBRMLI
ECU
MDVSDN
GTM
GRC

SLE

VENPHL
FIN
SVK

MLILKA
ZMB
BENMYS
GTMGINITAGTMBRBTHA
STPNPL
VEN

TGO

ITA

BFA

VCT

MDG

TUR

JAM

LAO
URYSDN

KENBGD
TCDVCT
ESPNZLLUXMDAAUS
BDI
NZL
NGAESPCAFNPL
COD
ISL
BOL
JPNCRI
ISLBOL
MYSJORAUSGTMZAF
TCDUSABLZ
GIN

IDN
IND
GNBKGZ

NPL

MDV

BELBENTWNNPLMLI
CPV
FRANORCAFNER
PRY

GIN
MYS
SLEURY
GHA
GNB
SUR
CAN

LUX
PHL
VNMZWE

GIN

JAM

BTN
GHAAUS
BOLNZL
BFAAUSJAMGIN
ARM

DMA

VCT

HNDBEL

SLV
BGDNAMMDGJAM
SLE
BEL

CRI
CANCOL

CMR

AUTGMBCANUKRCOL
GHAGINSENLCA
CAF
OMNCPVKHM
ARG

KGZCAFCZEEGY
DNK
IRL
CHE
MUSCOLUGA
AGO

MNG

EGYDNKPHLNZLBGR
SLE
BELGMBBOLMLILKAAUT
HND
JORGTMCOMBLRLBRPHLGBRCOLPHL
HNDHNDBGD
BRAZAFBEL
MWI
IRL

IRQ

DNK
EGYFRA

BTN

IRL
LUX

BDI

GTMCANKEN
AUTCHN
UGA

BFA
JAMPAN
GMBINDKHM
BEL

KEN

HKG

GRD

NLDGTM
KHM
SWESLVBRA

MUS

GBRDEUZAFVCTMOZGNB
RWA
LUX
JAMESPCMR
SLE

TCDBRB
BTNHND
TURSLV
ECU

DJI
MRTSWE
DOMBRBNORPAK

SLE
AUSGMBSEN
BRAURYCODISLFIN
VEN
ETH
BGD
MAR
JAM

COM

FINTZABGDLUXDNKYEMCOM

LCA
DNK

BDICZE
TJKBOL
PAK
HND

MRT

MDG
PRT
MAR
SGP

GHAPERLUXCZEGBRITA
EST
MEXDNKZAFGRC
ALB
ROU
USAMEXSUR
BOL
CZEFRAARGCANCAFLUX
DJI
GRC
JAM
CAF

PHLURYBTNJORFRAGBRCHECOMCZE
HND
AUSCHE

UGA

FRASENHKG
CMREGY

BRB

JAMNOR
DOMSTPBEL

GNQ
UZBCRINZL

BEN

GNB
URY
MEXTWNCAFSLV
LBR
FRAMKD
AUSURYGINBRAIRLPANETH
FJI

JPNLBN

KNA
AUS
FJISWE
BTN
AUT
BHS

SEN

ETH
JPNCAN
TGO
GMBALBMRTCPVAUSAUT
SDN
NAM

TCD

ITASVK
NERATGBGR
DOM
TUR
MLI
VCT

KHM

ROUDEUMARNLDVNM
CAN
COD
SENEGYURYBFABLRBHS
GRC

MNG
KHMNOR

TUN

COM
IRL
NAMCOL

BLZ
NPL

FRA
VNM
LUXLKAINDLCA
TTO
KENSENECUMDVLBR
MEX

UGA
PRTNLDEGYCOLCANCOLSWE

GAB

BEN

USA

KOR

MUS

CHLBFANLDUZBKENNERGBRLAOSTP
MRT

CHEMDG
SVN
NLD
BRA

CMR

CRIKEN
JOR

TURMOZ
BRAZAFMARLUXTWNPAK
ARM

ECU

GNB
GMB
NPL
BDIATG
TGO
COM
PERHUN
BFACMRSVKAUSMWIMWI
TURTTOCANNZL

ATG

NAMTURGRCECUZAFBRBDNKTUN

RWA

EGYGTM

CMR

CAN
COD
IRLPERITA

KGZ
NER
GMB
MEXITA
ETHCOD
OMNGINVCT
DNK
COLUSA
SLVURY
HKGBLZURYGRC
NGA

PERURYTTOCAFALB

LBR

GNQ
VEN
BEN
POL
SEN
INDLAOBENBDI

NGA

COL
CHLLAOCANBRBSLVGEO

KENCHLIRLLCAIDN

STP

NERNLDCAN
SEN
HUN
ESP

PRY

NER

COG
DMABOLMEXNERTUNUSAGTM
CRIVEN
FIN
ZAFTTO
CHL
COL
PAN
TWN
CHEDEU
NAM
FINBFAPRYMDG

NGA

CAN

KEN
CRIPHLGRD
MAR

THA

GBREGYFRAHRV
FIN

MDVARGPHL
MOZFRALUX
NZL
SLV
TCD
GBRNLDPRT
SWE

GNB
SLETCDINDHUN
SGP
SWENPL
BOL
MDG
SLE
GRC
BFAIDNITA
COG
GTM
POLCOGKEN
COD

ETH
DMA
STPEGY
MDG

LUXMRTKEN
MEXGBRMDV
VCTITAPERSEN

JOR

PRY
FJI

LKA
BDI

MDG

GINCODBENIRN
USA
LTU
BEN
ESP

MDG
SYR

VEN

USAARGNZLALBBGR
CODFINZAFPOLJPN
ATG
IRL
CPVDOM

UGA

MKD
IRL
COL
MWI
HUN
NPL
HND
CHN
TURCOMAUTCRINLDBHS

SWZ

LAO
UGA

NGA

MUS
SEN
JPNSVN
TUNCOLDNK
FIN
EGYTUNCMRTURMLIDNK
TGO
HUNJPN

IRN

GMBCAFNER

SLV

ZAF
SWEGINCMRMNGESPJPNPRY

DOM

PANNORFINUSACHE
SGP

NPL
BEL
MAR
BENCOGBEN
LAO
UGA

MWI
AUT
PANDMAPRT
PHL
TUNBOLPRTBLZKOR
BELJORGHA
ZAFBENBGDUZB

NPL

HUNGRDIRL

MOZ

CHLBFAHUNLAOUGA

BOL

GNB

BTN
GRDGBR
PRY
BEL

ETH

HND
THACHLJPN
GMB
CHLCMR
BFALCA

GMB
ZAFHKGEGY
MYS
VEN
DEU

MUS

URY
MOZ

ISLMDGCZENLDISLSWEBRB
MOZGNB
DMA
JORCPVCAFCRITCDOMN
GNB
LUXGBR
IDN
PERMEX
GRCJPNTTOJORJPNSENMYSALBJOR

NPL

JPNBRAIRLFRACOGGMBHKGBEN
FIN
TUNEGYMUS
DJI
ZAFMDGAUS

PAN

VENMARBGDJPNSENPRYGRD
PERLKAMUSPRT

MDG

SEN

SEN
KEN
MARCHL
MRT

DOM
GTMIDNSLV
BRA
SVN
MOZ
NZLSGP
GHA

AUT
MEX
BOL
JORARG
COG
MUS
NZLHUN
FIN

GHA
ECUPRTJPN
BEN
CHLHNDTURLUX
VEN

JAM

CRI
PRYDEUALBNORSLE
IND
INDTURIRN
MAR
NORBFA
LKA
STP
FIN

MUS

JAMPERUSABTNEGYNLD

FJI

GRD
ISL
INDCAF
HND

TCD

GEONZLGINPOLLUXCAFNZLCANNER

ZMB

LKA

SLE
DEUIRLSLEISLCOL

SDN

HUNCHE
LUXCODPAKPER
SGP
GBR
GRC

YEM

URYDMAETHBIHECUETH
BIHGMB
FINARG
COL
AUTUGAJORTURCOG

SWE
THAGBRGBRGRC
PRT
USANZLAUTGMBSYR
ESP

NPL

BDIGINETHSEN
LUXJPN
COG
HND
USAAUTHND

SDN

ZMB
JAM

KHM

ARGMDGJPN
KEN
FJILCAESP
SLV
SLV
IRN
CZEMEX
BOLMYSECUHKG
COD
TURITAZAF
MOZ
NPL
DJIBLZGNBHRVTCDGINGTM
PAN

BLZ
FIN
ZAFZMBHNDRWAMWIPHL
ESTTHA
DNKJAM
AUSBELSWEIND

BFA

LKA

CMR

SLE
CRI
GEO
NGATTO

HUN

HKGPOLUSABRB
THA
DJI
IRL
PRT
AUT
NPL

CANIDNPAKOMNIDN
GTM
MEXMEX
TUR
SEN

MDG
GABHND
MAR
UGACHEATG

MRT

NGA
JAM
PRT
SWE

KEN

BEL
HUN
MKDPHLCANKNATZAPERITACHECRIDJIFRAHKGZMB
SURBDIHKG
BDICOD
PHLGRCURYCHELCAHUN
ZMB
HND

PRY

BDI

MDV

SURJAMGBR

NGA
FINPOLURY
SWEETH
MEXNLDBHS
BDI
NLDVEN
COM

ECUGNB

BRAUGAVENBOL
PAK

CMR

PAK

TCD

GTM
ITASWZDOM
VENJAM
MKDFJI
NLDDNK
BLZMNGTHAMLI
BHSCAN

SWZ

URYPER
NLDURYSUR

LSO

LVAEGYESTINDNLDHKG
SDNKOR

BOL

ISL
BEN
TCD

DNK
BDI

COLCHLNZL
IRQ

AGOKEN

EGY

GBR

FJI

GBRGMB
SLV
LAO
POL
LVASGPSLE
UGA
COD

ROU
ECUMOZ
AZEVEN
PHL
AZEFINBEN
ARGPANCHESTPGBRCRI
NZL

SLE

KNAKENGRDALBSEN
GHA
BFAGBREGY
NGAOMN

PER
ETHKEN
SWE
CZECMR

ALB

PHLUSA
SEN

EGY
FJI

NPL
ETH
NLD
DOM
GRDESPBWAPAK
IRN
TCD
GBR
ZAFSWE
MRTGHA

DOMDJISRB
MUSSGPMLI

NER
NOR
PAN
TURKEN

JAM

SWEURY
SVK
BGDCOLCRICHE
MKD
ROU
GTM

SLE
BGD
LAOUSAHND

TZA

ETHSENLVANORITA
RWANZLESP
ECU

COD

NGA

ZAF
TZA
LVARUSGRCAUSBLR
SWE

NPL

MRTECUSWE
MLIALB
CHEGBRMARHRVUSA
EGY
TCD
GNQ
INDGTM
EGY
SWE
TGO
MUSCAFPRY
OMN
USASTP
NZL
MEXCRICAN
SLE

GBR

GAB

NLDSTPARGURYVEN

MRT

KGZ
EGY
ITAARGGBRFRA
SWEEGY

NZLOMNGAB
NLDBLRGTMNGAJORPRYITA
DNKNERMYS
SLEHND
VNM
BGDCOL

IRL

NPL

BOLNLD
VEN
COMCANMUSSVNGMB
RWABLRCOM
GTM
DNK
MRTBOLAUT
NOR
TWNBGRPRT
GTM

VNM
GTM
SLV
IDNBRAJAMMYSFIN

CHN

BDI
GNB
BELYEM
HND
KHM
CAF
MEXMEX

BRB

NGA

IRLNOR
NGACMR
LCAETHARGSWENORPAKBELHUNEGY
LUXNPLNORMEX

SWZ

PANINDZWEDNKIRL

JAM

ISLUSAZAF
GINNLDMLIGIN

VCT

NGADNKBELZAFIRQ
BRAROUNZLZMBIRNPHLKHM
THA

MNE

JOR
NLDDNK
TGO
SWE

BDI

BOLGTM
ARMDNKCHECOG
FRA
SWEALB
SENCMR

MUS

NOR
ESPAGO

MUS

KHMURYETHAUTCODFINCPV
STPCHE
ECUDNKPRTTUN
BELBELBRAROUSEN
MARDNKBGRGMBCPVCOL
GINLKACHE
BIHIND
UGA

MUSBRBCHEARGGINEGYNAMIRLMRT

TCD

NLDSVNAUT
GBR
SGPTWNMUS
MOZUSACOLCHEINDTZA
PAN
RWACANTUNDEUEGYUGA

NPL

NGA

TGO

GRD

BFA
HND
CAF
MRTCHECHETHASTPNORDNK
BRBLAOJPN
NGAPRYTUNNOR
DEUCHEMAR
BLZCOLCOLCHE

BRB
AUSBFA
MAR
BGRHND
ECU
ECU
NZL
TZA

CRI

CRI

ECUUGATKM
GIN
IRL

BGRBHS

UGADNK

ETH

CHEMAR
PRYECUITANLDSWE
KOR
FIN
FIN
BHSGHACOLAUSAUT
BGDNLDCOL

TTO

PHLSENCHNGTMNGALBR
SWE

JAM

ARGMDG
SYR
LUXSURJAMIRLAUTMNGPAKBOLAUS

NGA

FRA
FJILKA
USA
BOL
GTM
GRC
KNA
DNKKEN
NOR
PRT
CHLNLD
LCA
FJI
EGYTCDSWEIRL
VCTNGA
GTMPRY
ARG
PERBGD
ECU
ETH
CANFJIFINDNKGBR

GAB

CAN
NGANZLNLDIRQNER
URYZWEGBR
NLD

AGO
ARGIRL
KAZ

ISL

LTU
ALB
ZAFSWEUSAINDNLDBELPHL
ECU
CHNHND
ZAF

UGAMRTJAM
GIN
BEL
COG
ZWEGBR
PAKMDG
SDN

SGPIDNBRA
NGA
PRY
DOMUSASEN
NGA

COL
CHLFRANGA
EGY
ARGKENZAFBFANGA
CAF
BRA

NGA
PRTSWENORHUN

LSO

GMBTUN
ZAF
CRI

URY

NZL
SWESLVIDNVEN
HNDCAN
MOZ
YEM
ECUHND
SDN
NGAMDGCMR
HNDUGACHETWNBRA

GAB

VENPOLVCT
PRY
FRAGBRPRYCAN
DOM

BELTTOVNM
SVNFJI

GIN

BENMNGHND
NERVEN
LVAARGIDN
DNKVNMBLZ
BGD
AUT

ECU
BEL
CHL
SLV
KORGTM
SLVBENVNMBRB
FRAIRLBRABGD

JOR

TTO
COLAUT
BEN

ETH

GHA
EST
CHEPRT
ECUSLV
TGO
FINNGA
BFABOL
HNDAUTIND
COL

ECU
GMB
KEN

FIN

MOZLTU

MUS

ITAGBR

LAO

IRL
ECU

NGAPAN
POL
UGA

COG

BDICZE
EGY

ETH

GIN
JOR
GTM
CHL
ZAFNZL
MYS
CMRMEXROUPRYZAFZAFCOGIRNMEX
NGA

HND

ITAGRC
DJI

PRY

SENTHACMRPOL

NGA

SGPOMNBGR

BDI
HUNGTM
FJIPAKNLD
BRB
SLVTHACAF
CHE

THA
DEUTZA
CPV
SVNCHNBGDCHN
AUT
UGANGA
MYSCOM
NOR
CHLSVKBLZ
NORLKA
MDGBELESPDOMJPNMRT
ZMBSLVGHAGHABEL
SWE
BELIRQ
ETHCOMUGAIRNNORZMBUSA

SDN
HKG
SWEECU
LBN
PERLUXTUNCOL
SWE
COLPRTAUSCPVDNKFIN
PRT
BIHTZANORITAITAMARSLV
MEXNGADEUCANJORZAF
PHL
ECU

SWEUSA
ZAF
CMR
NGACHEDMAZAF
BEL
ZAF
THAMLIBRB
ZAFSLVCHE

ROUSTP

SVKTWN
ZAFRWA

KNA
GNQ

FRAFRA
IDN

RWA

CHNLTUOMNMEX

BEN

TZACHNKORBWATUN

MAR

BOLNOR
ISL

ESP
HND
EGY
TUNKHMNZLNLDTGOGTMBELPERFRASLVPOL
SEN
SWENAMAUSCMRHUN
BRB
AUSROU
BIH

EGY
UGA

MDG
BWA

LKANZL
INDPERFJISLVAUT
PHL
MARGBR
THANZL
MEXAUT
HKG
CANDMA
MDV
IDNUSAGBRECUSDN
GTMGBRNGAETHPAKARG

ETH

MUS
IDN
CRI
SWEBELFINLUXCHE
FRA
MWIPERSWZ
MDVCMR
UGA
MUS
FRAMNG
BRAGRDAUSITAMEXCOM
AUTCANPAK
JAM
ITACOMZMBTUNAUT
MEX

BEN

TWNISL

IRL

PERNLD
GHA
BELPERPAK
AUS

SEN

MEXGNBTGOGBRCHLBTNGNB

LKA

JAM

CANAUSBDI
URYKNANZL
HKGAUSSVNHUNIDNMWI
FJI
PRT

KEN
ECULVA
FRA
CHECMR

KEN

ITAITA
NAM
KENMEXCAF
TZA
LBRDJI

BTN

VNM
CHEPRYGBR
DNK
GBRNZLBRB
PRT
MRT
LBRLUXAUT
MDA
SGP
GRC
FIN

BRB
CZEMWIMYS
LKA

JOR

MDGNGA
DEUSLVSVK
KNA

NGA
SGPAUSMOZUSAURYAUTROU
PRY
PHLMLIBFA
DOM
VEN
HRVPRT
ISL

ECU
IRNNGAMNG
ECU
COMKHM
MNG
FJI
BELSENGRCBWAALB
DNK
NGALUX

BTN

BEL
KEN
NGACPV

LAOESPIDN
NGA
DOMJAMSTP
BHS

MYS

ETH
GRCCOLITABEL
TWNAUT

SGP

NZLBOL
MOZBELTURUSAGTM

BDI

ETHCHEPERGRDUSARWAPOLEGYDNK
PANDNKZMBISLGRCGHAAUS
BOL
BOLCOLLBRBRA

VNM

USASVNBOL
ZAFNZLHNDNZL
STP

GMB

NGA

FRAARGCRI
COMBELCHELKAKENCRI

MOZ

BRA
TTOSGPESPNOR
ESP
PHLALB

MDV

MWIGTMURY
ALBUSAGNQIDN
FINUSAMOZ
PAKETHSWZIRNLUX
MYSCRITHANOR
GNQJPN

TGO
ESP
AUTCOLSYR
KENJORLBNLBRDMALKAKORITASWE

COG

ECU
KOR
MLIROU

VCT

CHLIRLSTP
AGOALBPAN
HUN
MDV
MDGNAMLBN
SYRSWELUXZAFURY
USAGBRCRIMRT
BGDATGUGAZAFESPPRT
CANPERIND
DNK

BLZJAMCRIPRY

SLV

GMB
IDN
NLD
MOZIRNNGACHE
LKA

DNK
SVNGEO
BGD
VNM

SDN
BEN
GMBITA
JAMSWEMAR
GAB

NPL
NLDSLEBEN
BGD

RWA

ITAUGA
USA
CRI
DMACHLPANGMBROUCAN
HND
DNK
BRANLD

TTO

AUS

SDN

CAN
PAKGTM
TUR
BGRUSAKOR
BRB
ESTCAFTCDIRLPRY
LKARUS

PAN

FRACHE
COLMDG
LKA
HRVVENNZLBGDPRTLKA
MRTFRAZAFMAR
NAMBOL
ZWELCAISL
LAO
DEUZAFFRA
MYS
MEX
SENNZLPHL
FJICMRKORLBRESPLCAUSAKOR

SWE

ECU

BHS

SVNCHNPRTPHLLAOESP
AUT
SLE
BEL
GBR
ESPBRA
BEN
KORFRA
CHE
NGA
DNK
NGA
SYR
LTU
FRA
BEL
NGA

CMR
TTOAUS
EGY
COLSLE
JPNJPNBLR
ITAHND
CMRSURSVK
GNB
FRA
BGD
FRABGRBRA
PHL

NGA

GBRURYVENAUTSLV

LKA

HNDMRT
SVN
PERIRL

VCT

ISLRUSFRAMYSPANNZLSWZPANFRA
MARCHLLKAAGOLKA
SLV
USATURCANTGOPANNORZAFIRN
LCA

LKA
MKDSVN
ALB

YEM

CRIBELTWNTWNGBRTUNCANGTMFINPERDNK
ZWEDEU

ZWE

NGANGAALB
KOR
JAMBRAHNDPHLCZECANGTMDNKBTNAUS
FJIAUSROUPHLNER

ETH

ALBNLDFINGTMUSA
BRBMWILKA
TCDMWI
YEM
PHLPAKMOZGRCAUSMLIPERSUR

SUR

GTM

UGACHNGBR
RWA

CRICAN
MYSBELNZLCOL
AGO
CHLCAN

TZA

FRA

GTMAGO

LBN

OMN

SLE

CRI
ZAF

TTO

TUR
AUTPAN

EGY
IRQ

SVK

SLV
UGABENPOLHND
JPN
BELMARRWA
GRDGBR

TKM

MUSUSAECU
ECU

PAKMOZ
MKD

DMA

UGA
NGA
MWI
IRLTHAUSAGNB
MARSWE
AUS
FRAFRADEUSLVNLDPER
GHA
KNAFRA
BRAZAFDJI

ATG
AUSCRIIRLSWE
GRDCOG

INDCMR
MDGNER
MDG
PERCANTUN
ITA
MEXESPNORFRAMEX

MYS

CPV

HRVECU
DJI
TGODNKNZL
MDV
DMA
ECUCANCAFCAN
MWI
ZMB
BRATTOGTM
FINFRAGBR
URY
CAF
GTM

PAN

VNM
THABEL
BELBGDDNK
DOMMEXUSA
CHE
URYGINMUS

BWA

NORSYRROU

SDN

DOMBFAHRVHKG

BFA
JAM

IRLPOL

DOM

TTOMEX
TTO
IDNIRLUSANLDGRCMARTWNUGAUSASWEJPN

LAO
HNDPOLAUS
IND

BOL

SWZAUT
IRQ

ARMCHE
LTU
PHLJPN
BRB
DMACHN
CHE
GINZAFGTMITABFA
SLV

CHN
ALB

CRIURY
SLEHRV
OMN
MARLUXAUTITA
ISL
SLE
BOLMYSRWAPER
AUSPAK
TGO
UGAHUNPAN
TGOFINCRIMUS
UZBDNK

IRL

VNM
BLZIRNALB
PRT
HRV
YEM
ESP
NGA

LVA

GTM
HKG
LCA
PRTPHL
CHEGTM
TURMKD
NOR
CMRFRA

BLZ

TTOPRTMYSLKA
VCTMYSAUSGTMTUN

MUS

BENCOLCHE
KEN
NERTKMCOLMEXLTUNORPHL
GBRRWA
PHL
BRATWNAUTSWE

LAO
URYSWE
EGYCHNMUSAUSKHMATGIRLGRCINDFRA
NLDFIN
THA

UGA
DNKBEL
GRCNLD

NGA

NER
LVA
IRL

TWNZAFSWE
KNA
EGYBELTHATUNTWNGINCANPAKINDTKMDNKIDNPAK
FRAROUTWNTZAPRT

BTN

UGANZLPAKCAN
COL
BRA
PER
FINPAK
THA

LBR

BRA
MUSAUTNLD
MYSTHA
STP
NLDBRACRITGOGTMCPVBOLMEXBOL
LTUNOR
ISL

PRY

GNQ
BELGBRBRAPRT
CRI

UGAMAR
RWAPOLPAKPHLCZEMKDCPV

IRQ

URYFINFRANZL
LAOZAFMEXKENESPARGMUS
UKRAGOARGMWI
PHLTURVCTPAKUSATHATHATUNEGYAUT

ECU

ZAF
ROUDOMUSAFRA
CHE
KOR
DMA
BGDNZLVENTKMECUNGAIRNITACHL

DOM

LUXUGA

SLE

CANHNDETHTWN
ROUMYSMOZPERJOR
BIHKEN

MOZ

NLDPANTWN

VEN

IDNCOLTGO
BEN
CHL
STP

CHE
NZLMYSMEXOMN
RWA
FRANGA
GNB
DMADNKCOGSVKIRN
LCA

BGD

THA
TJK

TWNBHSNORCHL
ALB
PRTHKG
KORBOLBWA
ESP
BELINDCAN

TTO

FJI
SWETUR
MOZAUT

BTN

RWA
NLD
CHN
VEN
MEX
MLI

LBR

JPN
PERLBR
PRY
ETHMUS

BHS

MNG
USACRINORGRCPRT
NPL
CHEIRLVENAUSSWEROUECUGRC
STPDOMTUNLBR
MYS
ITA
AZE
POL
ZAF
AUTDMA
DOMESP
HND
KOR
IND

EGY

TGO
AUT
FRAPRTTCD
CPV
BWAROU
FRAAUS
TTO
JPN

NGA

DJIPAN
BOLALBNLD
MKD
TURNPLAUTMYSKGZFRAJPNINDZAFZAFVCTBRB
VEN
SVK
PRTMYSSGPUSAHND
MWI
LAOBFA
NORESP
ZWE
AUTCHLCPVCOD

MRT

CAN
HND
VNMPAKITA
CANCOL

TZA

NZLGTMKEN
STPFRAINDESPGNQECUBFAVENNLD
VCTBEL
VEN
AUSPHLSWEPHL
BRA
BOL
TZAMNG
MDADOMITACZEIND
COG
DMAHNDTWNARGCOMNOR

SEN

GTMLBRMARIRLBELIRL
PANSYR
LKA

PRY
HKGTURITABRABGR
ARG
LTUCHN

TZABTN
BGDDEUCRIPERMLI
DNKGBRFINKENBGRESPHRV
AUS
BFA
TURLBRFINARGSURKOR
BFA
ITAEGYLKABIH

LKA
DOMFRABFA
GABESPSURITACANPAN
CRIPOLCAN

TZA
BDI

GNQZMB

NOR
NGA
MOZATGGINJOR
TUNBLZHKGBOL
UZBGHATUNGRCVNM
MDVBGRBENMEXIDN
MDGTGOBGDGBR
ZWE

DNK
EST
GRC
BFA
JPNPRY
MEX

MDV

CAFMNGNOR
MYSCOD

BEN

BGRARM
BGD
VEN
PAK
BTN
BFAARGSVKLBNUSAVNM

AGO

ESP
ARM

BLZ
VNMBWAINDDNKAUTCOL

ALB

PAK
ZWEINDNGACHNHUN
GHALCALBR

VCTGRC
TWN
CHE
PRT
SUR

RWA
UZBIDN
BFALKA

GNQ

NZLHUNAUSBGRUGASLESWZ

GNQ

BOL
BEN
PRY
LKA
GIN

COMSWE
ITA

ARM

COL
TWN
LUXSURPANIRLIDN
NZLSVN
DNK
HNDUSA
THAPAK
GHAAUT
VEN

OMN
PAN
ARG
PER
CHL
GHA
ITAMARISL
BRABGR
AUSHNDTCDJOR
RWA

AGO

JPNGRC

BTN

GBR

SGP

BELCOLMDGPERCHN
BELNZLAGO
AUT
TKM
LAO
NPL

BRB

LKA
AUT

NER

DOMTWNPAN

BRB

USAFJI
MYSLAO
MEX
ATG
POLLVA

MOZ

KEN
KOR
NGA

ETH

AUSHUN
MEXGRD
FRAPERURYFININDBELVCTGRD
BWAKEN
ISLBLZPRTLBNTURPHL
FRA
PAK
ARGNLDTWNMDGUGABGD
TTO
SWE
LVAGRCSVKHKG
CHNCANPANGRCDOM
MUS
ROUNOR
ISLHKGPRYCOLBGR
MOZUKR
HND
PHLDNK
BEN
RWA
SLE
PERHUNNLDVNMGRDNER

SDN

GRCMDGPAKJPNDMAUZBCHLMDVGNQNOR
GBRNLD
ITAPRYGRCDEUEST
ECU

KOR

MLI

BWAAUTFRACOMTZAMAR

CPV
MYS
LCA
DMABENGHA
AUSUSAMAR

CRI
AGO
PAKBENSTPKORNLD

TZA

KAZCHE
MEX
UGAGRDKAZ
UZB

THA
KHMZMB
MRT

PRY
CHEBEN

INDMYSNERPERHKG
GMBCAN

GAB

COG
AUT
GBRNZLBWA

MDA

ATGLKA
TWN
PRYJPN
CHE
COLIND
ATG

MYS

ITA
MDV
BGRISL
GRCBOL
CHEMDATUR
NAMHKG

HND
KAZ
TKMTTOAUSPAKBLRLKANZL
EST
IND
VNM
LTUNLD
GINKORPRTITATHA
BTN

SWEMLISTP

BDI

PANLBRGBRLBRHRV
GTMSLVROUMLIROU

FJI

GRCCANNGA

NPL

LVA
RWA
DOM

CPV

ARGCRI
INDRWA
PER
POLSWE
BOLIRN
CHL

CRI

POLTCDINDROUDNK
BRA
KENBIHMEX
TUN
USA
AZE
LKACZE
BOLPRT
GBRBGD
ESP

SURBGD
SWELBR

GEO
MWI
CHNSLV
KOR
USAESPMDGPRY
SDN
CRICODTUR
IND

MYS
HUNESPAUS

MDG

PRY

CHE

THA

VNMBEL

MDG

KENHKGTWN
MDG
IDNVCT
NPL
CODARGFIN
CAN
TUNMWI
DOM
MUS

LUXFRA
IDN

ETH

AUT

LSO

CRIMWICANMYS
HUN
HKG
BOL
NERARGAZE
AUT
IND

COL
BELMKD
PRTGRCZWEBOL
RWAISLMRTGMB
ESPROU
DMA
LUX

SWE

LAO

EGY
BGRPOL
LUX
TUN
IDNIRLROU
PAN
BEN

KNA
ZAFAUSTHAVENMEXCHEDNKNPLGMBPER
MEX
SGP
JPN
ECUESPCOLGINPRTLUX
ALB

BEN
ESPUSABEN
TCD

SDN
TTOLUXCANROUMUSMDAITAMAR
BTNGTM

TTO

VEN

SYR

INDTWN
RWA

MUS

ITA

BTN

ALB

JPN
COMHKG
SURHRVITAGINTZA
GTM
CAN
MUSEST
BRADNK
BRB
TGOGNBCOMTUN
LTU
LAO

PAN
ARG

SGP

TWN

SDN

SGPCHLBLRNAM
BWA
ISL
PRTDEU
NPL
KHM

KHM

UZB
PANDOM
IND
ITA
ALBNZL
ISLBFA
CODLBR
GRCBRA
GINMYSMEXKOR
BEN

AUT
CMRLBRJPN
NORCHE
SLVKOR

GMB

TTO

ECUTCDBGRMDA
KHM

IDN

TURNLDDOMAZE

TGO

SVK

FJI

NGAPANDOM

FIN

GNQ

RUS

GAB

FINESPCPVBOL
CHNSWE
AUSUGA
AUT
ECU
TWNKNAJOR

GIN

TZABGDCRI
ZWELCAPANLTUHKG
KENNOR
TUN

BTN

PERSTP
GRD
POL
IND
BEN

SLE

SVK
CPVCOMGTMHKGPRY
GRC
KENAUT
UZB

PRTTHAIRLKENCOLGHADOMBOL
NER

GRC
GEO
AZEBHS
PANPERTWNMYSMLISLVHNDGTMJPNPRT
MAR
MKD

TGO

ZAF
TJK
BLZ
KHMESPPRT
COL
TWNBRA
BIHKOR

MOZLUXPHLMNGVCT
TTO
LCA
TKMPERCHNMUS
GBRHKG
SEN

ESPCHE
GTM

NGA

BELJPNCAN

BEN

TUN
THALUXRUSBGRTUN
BLZ
AUT
MLI
LAO
ESTHKGUGA
SGP

HKGMDV
LBN

UKRCHE
PRYJAMARGBRBKOR
MARCZEUSACOMLCABGRCHETZAMLIITAIDNDMA

ECU

TZA

LVA
BLR
GTM
BHS
LBR
TWNTWN
EST
TZAAUSPANPRTMAR
LAOPRY
PERNLD
URY
IRLBLRGHAETHETHCOLBLZKGZ
ISL
BOLMNGMEX
VEN
NPLUSA

PAN

GRCGRCAUSJAMSWZ
ETH
RUSDEUIRQ
ECUIRN
PANETHJORUZBMOZTURISLSLE
VEN

BHSTUN
MYSUGA
IDN
BTNZWEARGCPV
ARGZAF

GHA
MRT
MOZ

URY

TTO

PAN

LKASURPRT
COMFJILCAHRVGRCESPMEXTURROU
LKA

LTU
ARG
BGRARGNOR
MLI
MNGBFA

CAN
GNBAUSCHE

NPL

SGPBGRIRNMNG
HKGDMA
VNM
STP
NAM
OMN
DMAGRC
CMR
MRTGNQESPLUXNLDLVA
ECUPHL
MEXMAR
CHN

MRT

RWA
MYS

BHS

NLD
VNM
TWN

BRB
MEXSDNNZL
MOZ
IRNVNM
MNG
POL
ECU
VEN
IRLISLIND
SGP

POLIND
BTN
MUSPOLPAK
JPN
ARMCOLGTMHUNESTDMATZA
OMNSDNCZE
GMBJPNMNG
GRCVENBGR
HNDCHLTHA

TCD

PER
BGR
MKD

SUR
ALBEGY
THA
GEO
MNGITA
IRLINDSDNGHATURLKA

SGPVNM
PRT

NZL
DOMKORTWN
ROU
GAB
SURIRN
HND
JAM
USABRA
BRB

TTOKEN
PHLSYRUZBSVNSDNNZL

GAB

SWZ
TZAAUS
GBR
SGP
IRLTCDTURNLDGMBHRV
GHA
VENFIN
SWETWNOMN
HKGSLEGAB
CHNBRBBWAMYS
CAF

SLE
JPN

PER
KENDNKGMB
FINECU
MEX
LAOTHALAOPRYKOR
AGO
ETH
OMN
CPVTWN
NPL
LBNMNGBFA
ZWEIRNNPL
PANGRC

VNM

THA

COM

GNB
HUNNER

ISL

THAPHLAUTGABDNKROU
KOR
ESPVNM
TGO
SLVSGPKNANLDBEL
GRD
SDN
SWEMWITZAGRC

MDG

BEL
MDAMDA

ETH

KHM

BTN

GHA

CAF
IRLVNMVNMBFA
BDI

PHL
TUNCHNGRD
LAO
BWAHUNAUTCHLBELDNKTTO
KGZ
ROU
COD

MDA

EGYTWNCHL
KORFINBEL
PRY

CHN
CHL
COG
JOR
NORARM
FRA
CRIESPECUUZB

LKA
MKD
TUNBGRESTCOLINDTHA
BWA
KOR
GMBTJKMRTMOZCPV
HUN
IRL
PRY
ARG
TTO
GBRJPN
FIN
JPN

FJI

IRN
BTN
THAATGITAESPSLVBRA
CHN
TWNBGD
CPVESPUGA
BFA

FINJPNBDI

MDV

URYBWANPLZWEKHM
PANSWEPOLMNGESPHKG
JPNGNQGINHUNPRTSYRFINSLEVENLAO

PAN
MRT
GHA

IRN
TWN
GEOURY
MWI

COGJAM
THAPHL
GMB

BFA
MNG
MOZ
CODBLZRWA
GRDPOLGRCCOGPRT
COM

BWA

GNB
IDNEST
IDN
LAO
NER
ESPYEMVCT
SUR
BRATWNTWN
BHS
KORISL
FINTCD
KEN
JOR

SLE
LKA
SEN

LKA

TKM

BLZ

SWZ

GBR
TTO
POL
PHL

BTN

CHNTUN
MOZ

BIH

GRC
MUSARGPHL

COD
THAPANMLIYEMMDGINDCOGPANJAMGRC
MKD
HKG
FINPRT

LAONPL

UKR
TTO

SWZ

VNMITAIND
BHSDJI

PER

ZWE

MYS
YEMJOR
RWAGRD
MYS
CPVCHN
GHA
TUR
MRT
HKGVCTJAMJPN
NLDBRANPL
IRL
GNBCPVTURIDNIRL
SLV
FINAUT
LCA

CHLIND
ISLTKM
IRLIRN
TGOGRC
CRIBOLKHM

SWZ

UGAJPN
TTO
CRICHN
PRY
CHNTHA
GNQ

IRN

BLZDOMEGYBGRTWNGRDMRT
CHN

CPV

MYS
KAZ
MUS

TGO

COM
PRT
CMR

PRT
LKATGOTHA

MDV
ETHCHLNORHKG
IRNDMA

BOL
NOR
RWA
MEXUKRPERBGRBDI

CHN

FJIJPNCHL
STPARG
PRTPOLPANROUNLD
GHABTNMNGTWNIDN
JAM
ITAARM

TTO

TGO

VNM

COM
PRY

JAM

POLROULUX
TZABOL

SEN

GINMDV
VEN
COLJPN

BRB

SURBRA
KOR
KORJPNTURPHL
PRT

CPV

ECU

ETH
URY

PHLKEN
NER
MARBLRSVKTHANERCHNMOZ

SLE

NZLHKGFINBRB
MRT
TURAUTNPL
DOMEGYCHLOMNIDNGMB
LBN
JPN

CPV

ESTDJICOM
MOZ
MOZDJI

ZMB
TZA
ESP
PANDOM
FIN
TWNITA
MOZ

BDIBRAHKG
TGO
MLIMEX

ETH

SGP
BLRGABCOL
KORCPV
MDG

GRD
ZMB
BOL

CPV

ISLLCALUXPERIRLBOLTWNKHMBFAJPNCMREGY

SYR
IRNCHNRUS

AGO

UKR

NER
TWNPRT
MRT
TUR
SYR
IDNBWA
PAK
FIN
MKDMNG
AGO
SVKTUNPAN
TGO
KORDJI

HKGZWEZMBSWZ
LBNLTULBN
SEN
LTUDMAROULVA
BGR
FRAIND
NORZMB
THA

COM

THAPRY
ALB
LUXINDGMBGHA
SYRSWZLUXJPNIDNKHMPHL
ETHPAN
ISL
BENDOM

NPL

IRLMUSMWI
JAM

GAB

COD

MLICRI
BRA
URYMLI

BLZ
JPN
ZAFDOMISLNAM
GNQ
PRYVCTCPVCHNCHL

SGP

STPMDVTWN
ARG
TWN

ARM

ROUCOG
HKG
CRI

GAB

GRC

TURBFACHNDMABLZCHN

SLE

GIN

GHA

INDBDIITADMA
CHL

IDN

SWZ
LUX

GAB

HUNCHNMAR
CHN
MLIDJIISL
SYR
IRLBLZINDPOL

TGO

DJI
TUR
ATGARG
NZLCHL
ROU
JAM
PHL

ETH

ARMMYS
JAM
STPGHATKMNOR
THA
PRYGAB

MUS

LKA
COD
TCD

CPV

JPNCOD
SDN
IRL
ISL

TTO

PER
POLLKAKAZROUIDN

GAB

BWA

KHM
TUR

KNA
TWNNER
SDN
CRIJPN
RUSCHN

SEN

NAMTHA
FINDOMRWA
BRACOLVNMFJI
HND
HND

SGP

POLMWIJPNCHL
ARM

SGP
POLIRNPANCAF
LTUMDVSWZCPV

MNE
MEXJORDNKURYAGOKOR
BRB
BGRIRLSLESVN

COG

BTNNER
HKGETH

AGO

SGP
GEO

CPV

DOMNPL
CMR
JPN
UKRSDNISLMLISGP
FJIURY
CHNPEREGYDOMEGY
IDNKHM
MDVMUSPER

GAB
FRAATG
SGP

GEOLCA

GNB

OMNTURTTO
COD
NPL

BGD
EGY

COM

IRQ

LCA

GAB

NZL
KOR
TUN
THA
LBNHUNPRY
GNQ
MNGZWEJORBLZ
ZWE
KHMMDA
BGRIRNCRI
OMNOMNJPNKOR
SGPKNATGOESPZMB

MYS

BDI
URY
MWIBWA

SLE

MWISRBGHA
SLE
JORYEM

GEO

AUSETHBWAITA
BIH
TWNOMN
ECU
ROU
VCT
IRL
ISLZAFNER
THAAGOHUNCHL
GRD

BWA
ESP
MAR
TURATGTUROMNMRT

MAR

CRICPV
JOR
ITAFINBGD
HKGBDIUKRLUX
ZMB

LAOIRNSURROUZWETUN

CAF

IRNJORDMA
VENLBRKAZDOMMNGKNA

SGP

SUR

CHNMEX
TTO
MWIIRQZAF

GRC
LCA
THABFA

BLR

MUS
TCD
ESPJPNTUNPRT
VNM

JAM

AZE
TWNMRTMDVLAOBTNGNQPHLLUX
IDNTHA
ETH
MOZISL
TKM
HUN

CMR

MWIMLIGMBIRNNOR
MYS
ROU
ALB
SURHUN

SWZ

KOR

SGP

JORTUR
TJKOMN

IRLFJICOD

GNB

ZWEVCT

TWN
CAF
SGP
CHN
BRAGIN
CHL
LAO
FJISGPMNGDMA
ROUCHL
MYS
FJIISLKHMSGP
BLZKHM
CHL
TWN
MOZ
MYS
BWA

LCACOG

POL

FJI

MNG
FJI
KORKOR
JAMISLLBNGRC
SYR
MLI
ESP
DOMKOR
KOR
UGAGRDMDABGRGHAARGBRB
BWAVNMBLZ
CHN

BWA
HKG
BRB

MRT

PRTMRTMARKNAVCTROU
KGZ

LCA

TWNBFA
GHA
LUXPHLHRV
RWA
THAIDN
NORCODUKR
SYR

STP
MWI
KORTJK
IRN

OMN

LBRTJK
COG

MARKNA

GEO

BHS

CMRPRYMWI
MOZRWABRAPAN

BTN

KNAKOR
JOR

BTNMAR
BFAGNBMWIPHL
MOZBTNUGAGRCCOD

SURGEO
BEN
EGY
BRBURYDMAIRL

SGP

CODTTO
GAB
MWI
TUR

TGO

BLR
MDV
URYLKAKORCOD
LVA

RWA

GRDBRAIRQCPVALB
JORLBNATG
PANHNDNERCHN
ETHIRN
TCDLAO
TWNCMR
CHN
EGYVCTATGSDNKORBTN
PAN
BWA
YEM
BTN

YEM
BLZ
BRABLZMLI
BTN
LUXMARSYR
BHS

TTO

IRN
KHM
COGLBN

DMA

TZA
LUXSDNBHS

GNQ

GAB
AGOSGP

LBRKAZGAB

JORPERDMASDN

ALB

VNM
GNBAGO
ISLSLE
RWA
RUS
ROUTKM
SDN

MNG

LBN

LAO

ATG

SWZ

UGA

ESP

MAR

JOR

MDV

VNM

CHN

DOMKORBWATUNECUKAZ
BWATHALCADOMMUSARMGEOITAURYIRNMNGBRALUX
LUXARGGHATCD
DOM
ZMB

OMN

TUR

SLE

LBN
HKG
BLRMRTRWAGNQ
MDVIRNCOMRUSAGOALB
VNMBRBIRN

KEN
ZWE
MAR
IRQ
BRAEGYROUMDVUZB
KAZ
TGO

MRT

JOR
LAO
BGRKNABDI
KEN
ETH
LBN
TCD
CPV

ATG

KORGNB
TTOSYRARG

FJIGAB

EGYSTP
ZWELCAHKG

SDN

GNB
BRB
TWN
ZWEGNB
OMN

COD

SGP

ETHGAB

SLE

EGYSLVMNE
BLZ
ZMB
SGP
GRD
GAB

MUS
BWA

KEN
CHNIRQ
CAFZMB

COGGNB
LBN

CHN

RWAIRQROULBNGMBYEMEGYCPV
BIH

SWZ
CRIVCT
OMNEGY
BHS
SYR
CPV

TTO
ARG

TCD

BHS

SYR

FJI

BHSSWZISLDJIYEMGRDBHSCODSYR
VCT
BRA
KHM

CMR
MNG

DOM
TUR
IRN
MNGSLV

GAB
PERSEN
GMBATG
JORATG
ARGBWA
BRB
IRQ
NORAGO
GRD

TURSDN
COG
GNB

TCD

EGYCODIRN

BGR

BTN

SWZ
AGOMDVSTPNOR

COG

MYSBWAARGDJIIDNCAF

BWA

GRDGRDSWZBWA
EGY
SURLUX

GNQ

ZWE
CPV
ZWEATGSGPMLI
ZMB
LCA
TKMMDV

CMR
ZWE

BDISYR

UZB
TJKZWE
LBNCHLNPLSYR
CHNTJKYEM

SYR

AGOMDV
MWI
VCT

ATG

LBN
IRN
IRQ

TJK

JORIRQ
TTO
ALB

JOR
KNA
CPV
BDIKHM
IRQKOR

GNQ

COGKORIRN
ZMB
ATGSWZ
GNBVEN

GAB

IRQSLV
KNAIRQ
ALBMAR
TUN
ZMB
GNQ
GRDLCAARG
MUS
RWALBRAZESYRSTPMNG
SYR
SUR

BDI

ZMB

KNATHA

GNQ

DJI

BEN
BWALBR
MLICOG
LBR
TCD
SGPAZE
UGA

LBN
VCT

OMN

GNBIRQJPNMUSAZEBIH

MDV

BIH

YEMGNQ
TZA
GNQ

TCD

AZE
JOR
SYRGNB
GNQ
ZWE

IRQ

IRQ
MDV
TCD
MNG

BIH

GNQ

LBNLBN

BIH

LBN
LBN

MDV

IRQ

GNQ

MRT

SWZ

COG

LCAZWE
TGO
ATGGNQZWE

GNQ

LBN

GNQ

SLV
LBR

GNQ

SWZ

-4
-2

0
2

4
Ln

(T
ot

al
 E

m
is

si
on

s)

-1 -.5 0 .5 1
Ln(Output per Capita)

coef = .20318854, (robust) se = .04345469, t = 4.68

Residuals on Residuals
Total Emissions and GDP Per Capita

RWA

BIH

RWA
RWABIH

GNQ

GNQ

GNQ
GNQ
GNB

GNQ

GNQRWABIHKHM

KHM

GHA

GNQ

GNQ

LBR

ARM
LBR

ARM
BTN

KHM

KHM

ATGATG

GEO

ATG

LBR

ARM

EST

ESTATG

ATG

CHN

BTNBTN

GEO

CPV

GRD
GNBBRB
GRD

LBR
EST

ATG

LVA
GRDGNBATG
IRL

GEO

MDAMDA
LVA
ESTMDACPV
GRDKAZ
GRD

ARM

LBR

LVA
MDACPVLBRKAZ

ATGMDA

GEO

SUR

MDA

BGR

IRL
KHM

TTO

KAZ

DMA
BGRKAZ
MDA
DMAKNA

IRLKNA
CHN
IRL
GEODMADMADMASURGEO
KAZMDA

ALB

GEO
KAZKNA

ALB

GEO
LVARWA

ARM

MDA
BGR

KNA
DMAATG

GRD
ALB

KNAGEO
ESTALBBGRDMABGR
GRD
GRD
KAZGEO

KNA

KNAMDAPRTBGR

BGRGRD

IRL
SURBRB

IRL

ATG

HUN

IRL

UKR
BGR
HUN

MDA

UKRHUN
UKR

GEO
LVAIRLUKR
BTN
LBNSURHRVGRDGEO
LBRARMHRV
BGRKNAFINHUNEST
GRD
PRT
DMA
HUNGRDMDAMDAHUNALB

BTN

CHE

ALB
HUN
IRL

GEO

ROUGRD

SLE

MDAPRTDMAPRTUKRSURPRT
UKR
SLEMOZ
KAZ
CHEIRL

SLE

BGREST
BRB

CPV

LTUBGR
UKR
BEL

ALB

LTUCHEDNKLVA
LTU
BEL
GNQ
BRBDNKHRVLTUBGRHUN
HUNAUT

LVA
MOZ
AUT
BELDMALVA

KHM

IRLBELBGRDNKLBN
AUT
AUTPRTMDAZWEAUTLTU
UKR
LTUDNK
AUT
UKR
GBRBGRRWAHRV
ROU
LBN
DNK
BGRAUT
HUN

KHM

GBR
LUX
LVAUKR
SWEUKREST
SWELTU
PRTHUN
BGR

GEO
AUTIRLBGR
LUXLVACHEFINCHEUKRBELPRT
AUTROUGBRROULVALBN
GBR
PRTAUTLTUBGRLUXUKRBGRLTU
URY
ROU
TTO

DMA
GBRURYROU
PRT
DMAROU
DMA
LUX
BGRLVABGR
BGR
PRT
SWESWE
ARM
AUT
BLR
UKR
AUTBGRBGRBELPRT
AUTIRL
SURCPVDMA
MDAUKR
AUTGBRUKR

BIH

DMABELLVABGRITAAUTBLRITADNKAUTIRLBGRLTULUX
PRT
ITABLRDNKGBRITAURYGBR
LBN
ITABELBGR
LTU
PRTESTDNK
ARM
GBRAUTSLEGBR
LBN
GEOITADMAGBR

ATG

LTUHRVCHE
HUN
LUXGBR
ALB
ITABLRLVAUKR
ROUAUTLUXBLRLVALBNLTUBRB
MDA
CHE
ITA
UKRBLRAUTDNKGEOBRBHUN
SWEIRL

ROU
LUXRUSBELAUTSURDMA
LVABLRBLRIRLBEL

SWE
ITAROULTULTUGEOGEOLTUPRTKNARUSGRCBLRAUTRUSBGRGBRBELBLRLVAROUURYGBR
ITA
SUR
DMA

DMA

DMA
GRDLTUNOR
NZL
TTO
GBRGBRGBR
NZL
DNKNORNORSRBRUS
BGRFJI
BELBLRLUXATGURYBLR
BLRSUR
FIN
LBN
AUTBELRUSGBR
BEL
ITA
SURESTBEL
PRTBLRBLRRUSIRLBELGBRNOR
BRBBRB
ROU
GRC
IRLHUN

DMA
FINNORBGR
BRB
RUSBELDNK
GINLVA
AUTHRVITALTU
OMNNORESPFINIRL
IRL
BRB
FINCHEHUNGBRFINSRBGBR

ROU

SWEHUNLUX
GBRRUSGRC
SUR

DNKSWEGBRROU
BLRESPESPHUNESP
BEL

GRC
CZEESPDMA
SWEGBR
DNK

VCT

ZWE
GNQBGRBELSWEHUNGBR
SWEHRV
DMAROUBLRSWEROUAUT
ZWEFIN
SWEROUAUTNORSWECZEHUNBRBFINGBR
BRB
ARMLBNRUSBELFINIRL
GNQ
RUS
KAZBELESP
RUSHUN
FINGNQ
NZL
GBR
GRC
CZESWEPRTAUTATGDNKNORAUT
POL

BFA

BELITABGRHUNSWEGINITA
SWE
BELNORAUTEST
GBRBGRSURLUXBELRUS
GRCHUNFIN
SLE
GBRIRLLUXAUT
ESPAUTHUNGRD
ROU
IRLBRB
FIN
LBNFINHUNFINIRLGRCDMANLD

SUR

FRAGBRGINGRCKHM

NLD
IRLGRC

GNB

MOZ
URYESPBELNLDBGR
PRTHUN
PRT
GBRVCTGBRBRB
DNKESTAUTDMA
ROUROUROUDNK
FINFINGRCHUNSWESWZFJI
GRC
GRC

FIN
LUXROUHUNDNKHUNGRCPRTGBR
CZE
FRALUXROUNORITAIRLROUHUNGRCNZLFRADMADMA
DNK

MDA
FINURY
NLD

NOR
CZEBGR
SWE
GBRDMAHUNROUHRVBELSWEGBRSWEHUNHUN
SWE
ITABELITAFINDMAHUNGRDFINFRAHUN

BRB

ESP

ALB

FRA
BRBSLVCHEFIN
DNK

POLFRABEL
NORLBR
URY

FJI

ITA
ITANLDFINFINHRVFRABELHRVNORBELAUTITABELESP
LUXJPNGBR
HKGROUNORHRVLUX
BEL
DNK
ITA
DMA
BFA
BIHVCTBFADNKGINCZESWECHESWESWEDNKBELHRVHUNGIN
POL
JPN
OMN

ROUDNKBIHESPGBR
GRC
MOZFRAITA
ROU
AUTGRC
HRVBRBPOLRUS
TTO
HKGPOLHRV

BRB

RUSESTBEL
DEUFRA

BGD

CZE
ITA
ROUJPNJPNLUXITAHRV
BRB
BEL
AUTVCTHUN
ITA
BRB
BELJPNPRTITA
POL
ROU
BELLUXDNKLUXPOLAUTHUNPOLROUBGR
FIN
EST
GNQ
NZL
URYHUNPRTDNKAUT

SLE

JAM

BRBFINVCT
DNK
BELLUX
GINFINCZEROUHUNCHERUSGBRLUXDNKFINPOLAUT
DMA
VCT

ITA
JPNIRL
VCT
ALBDEU
FIN
POL
FINITABIH
ZWEARM
SWEPOL

JAM

SWE
VCT

EST
VCT

DNK

DMA
ESTURYBRBITA
BEL
BRBBGRBGRPRTBELGRCFRA
HUNPOL
ITAESPSWE
BRB

SWE
JPNPRT
BGRCHEJPNIRL
DMA
IRLPOLAUT
ITABGRNLDURYDNKSWE
URYURYTTOBRBSVKPRTPOLSWESWE
BRBFRA
EST
URYITAITA
VCTDEUJPNDEUCZEBIHNOR
CZE
SUR
DEURUSBDINLDDEUNLDLUXPOLRUSNORGRCBIHITAROUFRA
BRB
ISL
GBRROU
ZWE
PRTPRTJPNFRA
RUS
CZE
PRTVCT
ROUJPNSWETTO
DNKAUT
TTOITA
BLR

ITACHE
URY

LUXPOL
FRA
ITAROU
CHE
ITANORPRTITA
TTO
DEUPRT
DEUITA
BRBITA
SWE
DNKDNKBRBITA
FIN

JPN
FIN

LBN
PRTESP
NORAUT
NORLUXFRA
PRTNOR
BFA

FRA
NORVCTCHETTOGRC
ZWE
FRA
DMA

ESTNZL
AUTBELSVK

ATG

POLDEUITA

VCT

SVKLUXFRAGRDJPNDEUVCTBEL
SLE
GBRNLDGRCGRDDNKJPNNZL
FIN
GRC
NLDSVK
DNKBIHITA
LUX
FRASVKAUTLUX
ITAGRCNORPOLDNKNORPOLSWE

URY

BIHDEUJPNVCTSWEURYTZAGINNORSWE

BRB

FRAJPNSVKNORFIN
NORCZEJPNSRB
NOR
DNKCHEHKG
BFAFRA
NORJPN
AUT
JPNJPNVCTFINDEUITA
JAM
SVKBELGINDEUSWESRB

BRBNOR
SVNITA
ESPJPN
SWE
DNK
SVNJPNNORURY
SVN
VCT
VCT
FRA
KAZ
BDI
ITANZL
URY
NZLURYDNKPRTITAFRAFJIDNKVCTKNA
CHEESPGRC

MNE

SVKESPNORURYATGJPNPOL

GNB

POLPOLROUNOR
ARM
FRALCA
SWE
BELNZL
GBRURY
NLDDNKNORESPGBRURYNORNOR
JPNPOLDEU
GRDZWEJPNIRLARM
SVNPOL
VCT
VCTARMSLV
URYHKG
DMAJAM
FRANZLVCT
SVKBEL
NLD
JPNSVKJPNPOLBEL
ESPJPN
JPNCHE

GNB

GNB
FJI

LCA
FJI

SVKURYVCTESPBFAFRAESPNZLCHEFINPOLSVNITA

ATG

URY
FINBEL
TTOGRDLBR
ARM

NLDJPNURYFRASVN
SWE

DMA

LUX

HKGMUSVCTESPGRCDNKGRCBRB

ESP
SWE
BRB
VCT
ESPPOLGBRFRALUXHRV

LBN
IRLDNKMKDGBRGNBAUTSVNBRB

ISL

DMANORNORGBR
BRB
VCTFRABELJPNBRBFRACZEPOLPOLGRC
DMABRBSWE

BRB

CHESVK
POL
ESPBEL
DEUESPBRBARMFIN
GNB
USAFINPOLARMFINKGZ
BRB

URY
SVN
SWE
USAALB
FRAFIN
FRA
SVK
GRD
FJI

SVKPRTGRC
VCT
ESPBFAGBRVCTHKG
ARM
JPN
MUS
CHEJPNSVNTTO
GRCJAMSVN
SWE
SWEFRA

MNE

NLDBRBESPGBROMNBRBGRCMUSBIHVCTPOLUSAAUTAUTSVN
PRTMKD
FINGBRFRA
NLDROULUX
KGZJPNNOR

URY

NZLESP
POLESPNLDJPNJAMFRACANOMN

CPV

FRACPV
SVKLUXURY
DNKUSA
TTO
USA

BDI
CHE
VCT
FIN
CHE

BRB

GRD
JPN
NLDBRB

BFA

PRT
JPN
USAVCTGBR

MUS
ATG

BRBISLBRBKORUSASVNPOL
URY
SVNGRDSVKESPCHE

KHM

FRAMKDJPN
LCAMNE

LBN

USA
URY
USASWEBRB
MKD

TTO

ISLSVKUSA
FJI
JAM

MNE
GRCBEL
DNK
CHEARM
GRDESP
DNK
JPN
TTO
ESPBRBPRTTTODNKPOLMKDTTOUSAESPNLD

MOZ

FIN
NLDCAN
BTN
JAM

SVNNLDGRCGRCGRDSLVFRA
FRAESPROUMKDJPN
GRC

LKAURYJPNUSAJPNSWE
POL
SVK
GRCMUSIRLBRBMKDURYNOR

KGZ

BGDFRA
FRADNKPOLSVN
FJI

USAFRACHEVCTGRCUSAPRTMKDJPNPOLPOL
NORSVN
FINSWE
BFA
NLDGRDPOLLUX
LBN
GBRLCAROU
TTO

BDI
ISLNLDNZLESPPRT

URY

DNKDNKDNK
PRT
DNK
GINCHEAUTDNK
PRT
BRB
MKDFRA
GAB
NOR
SLV
FIN
DNKFINCANSVNNLDTTONLDAUTTTOTWNNORUSA
NZLTTOISL
TWNGRC
ESPUSA
MKD
PRTROUCHEJPNDNK
AUT
GRCMUSPRTBELROUDNK

VCT

URY
PRT
VCT
MWIPRT
MKDESP
URYGRCROUISLNLDLKAVCT
SWE
SLVMKD
LAO

URY

CZEGRCGRC
GRDVCT
LUX
SVNROU
NLDJPN
FRA
ATGTWNUSA
JAM
USA
JAM
CHESLVNLDCHEDEU
URYSLVCANISLPRTAUT

CPV
CPV
PRTIRLITAMUS

CHE
LUXSURTTO
MKDESPALBPRTFINPRT
FIN
JPNGRDISLAUTJAMJAM
JAM

FINTWN
FIN
USATWNROUUSAESPFIN
CHN

GBR
FRA
TTO
FJI
GRD

TTO
ALBCHEESP

FJI
NLDMKD
KOR

MKD
LKADNKMUS
TTOMKDMKDALBMKD

JAM
TWNROUGRCGRDFINGRCGBRAUT
KGZ
PRTTTOPRT
FRAJAMGRCLUXPRT
CANKOR
NLD
TTO
ISL
TWN

GAB

KGZSWE
ESPALBHKGISL
TTOGRC
NLD
DMAJAM
USA
FIN
NLDJPN
NOR

GRC
URY

MRT
FINKOR

ATG
BELESPDEUGRCPRTAUTUSAGRDURYESPNZLROUVCTESPBFA

ISL
CHE

KGZ
NLD
URYLAOFRA

JAM

TTO

DNKNORNLDMWIVCTALBLCAESPTTO
NLDLAO
CANBFAESPJPNFIN
KORGINHKGNLDISLAUSGBRNLD
IRL
AUT
ESPGRCISL
NOR
KORZWE

FIN
AUSNORGRCKORKORUSAFINGRCNLDISLKORUSADNKGBR
JPN
KORITAKAZNLD
NORHKGDNK
ISLLKA

FINALB
GBRFRA
URY

TTO

BTN

USALUXKORDNKTWNBELNLDSWEHKG
SLVNORUSABEL
JAM

FIN
SLVSWEKOR
TTO

KOR
CZEESPKORBELUSACHELUXAUSCANTHA
MUSCANNLDNLDCANITAIRLVCTGBRBEL
NOR
KOR
JAMSWESWE
AUSCHN
ETH

USABDIURY
SLVALB
MNG
URYTWNKOR
ITA
NOR
NOR
ISLCHEFRAURY
SGP
CHN

GRC
TTOISL
PRT
CHE
KORNLDNLDCHE
KOR

BDI
CZEBELAUT

MRT

URYSLV
ISL
JAMTTONLD
KNANLDSLVGBR
CHNBELGRCNLD
ESPNOR
JPNCAN
TWN
URY
ISLGRC
NLDTWNFRAHKGARGAUTROUCHNLUX
CHE
MWINLD
ALB
GBRJPN

VCT
CANBELIRL
JPNCHNCHENORISL
URYHRVHKGNLD
GNQNLD
SLV

NZLLBNCAN

LKA
BELCHNURY
MRT

TTO

THA
NLD
TWNLCA
CHN
GBR

GAB

CANNLD
LCACZEJAMLUX
LCA

NLD

SLV

SURALBAUSTWN

SLE
CZENLD
TTO
NLDSGP
FRAGNQKOR
DMA
LCA
ZWEGRD
URY
FRAALB
NLDMUSTTOFRA
SLV

FRA
SLVSWZNZL
ETHCHE
FJIKORBLZMUSAUSTWN

KGZATG

CPVNLDAUT
TTO

CHE
GRCDEU
CHNIRLKORTWNMUS
URY
CHE
MNG
LCANLDMNG
HKG

FJI
ARGAUTURY
CHN

GAB

IRLCHEITABHS
ISLCANLKA
ISLSWZNLD
SLV

NZL
URYKOR
NPL
LCA
ZWE
USA
AUTFRAFJI
OMN
USA

GNQ

SWEAUS

TTO

HKG

GAB

ITA
LKA
GBRITAJAMNORCAN

LKA

GNQ

AUTDEUCHE
MRTSLVSLV

MUS

FRAPRTAZE
KORTWN
CHN
TWNJPN
CHE

JAMKOR

GNQ

JAM
ITA
AZE
CHNFRAIRLITAMRT
MNGCHL

AZEJPNTWNJAM
URY
TWN
SGP
BLZJAMTHA
ITASLVHRVBLZ
BDICHENZL
ARGURYJAMCHNTHA
THA

JAM

FRA

CPV

KOR
ARGFRAJPNBDIURYJAMCHNCHECHETHACHN
LKA
CHENPLCHNHKG
LKA
JPNLUXTWNKAZMUSISL
MUS
CHNGRC
AZE
SLV
CHL
CHNCANCANMNGISLPRTCHEJPN
BIHGRCSGP
SLE
ARGIRLJAM
LKANZLPRT

GAB

CHE

THAHKGHKGMOZ
GAB

GAB

SLVJAMSWE
GRDSLEJPNTHABGDMLI
MRT
ISL
AUS
JAM

MUS
SLEFJINOR

SLE
ATG
CHESLEKOR
FJI
TWNUSASLELUXCHECANCANJAMCHNSLVCANGRD

KHM

MUS
SWEARG

ETH
TWNAUSLBRTWNURYCHNJAM
ARG
BDICAN
URYUSA
LKAMUS
MLI

MUS
IRL

MNG

LBN
ARGMNGKORCANLKATWNARG
BLZ
PRT
KORLKALUXNZLSWE
LKA
LKA
SWELKAAUS
CHL
JAM
ZAF
JAMARGROUFJI
NGA
PRTCAN
IDN

KGZ

NPL
AUSHKGARGCANLUXMUSCHLURY
TTO
CHLTTO
ARGESPGNBCHLARGGRC
ISL
KOR
MRT
USAISL

MUS

KAZTWNMUS
CHN
CPV
CMR

GAB

CHL
LAO

LBN

NGA

JAM
NZLMUSBDIMUS
JAM

LBN

CANTTOCHNGIN
GNB

AZECANSLE
CHLARGUSASUR

SLE

ARGARGCHLISL
AUSJAMTUNMNGVNMJAM

TTO
NGA
IRLTWNARG
ZAF
JAM

KNA

THA
TWNNLDSGP
KGZ
CAN
JAM
LCA
ARG

RWA

ARG
KOR
USAJAMGRCTHACHNMRT
MNG
THA
HKGUZBISL
STP
TUN

MOZ

USAMUSUSAAZELUXAUSPRTLKA
LKA
CHN
JAM

ARG
CANBRACMRJPN
JAM

MUSLUXMUSKORARG
MUS
JAMARG
SLV
USACHN

MUS

TUNAUSHKG

MUS

ARGARGISL

NGA

KORARGLCAHKGLCA
HKGARG
FJI
KOR

TJK
THAHKGCAN
JAM
USAUZBUSACHNFJITTOJAMARGCANARGAZEUSAKOR
NPLLCAGRD

SLE

CHLARG
UZBCANTUN
ISL
TUN

LAO

CMR
ARG
FJI
IRLNZLARGARGHKG
ARG
ISL
CHLTUNCHE

GRD

USA
TWNNPLIRLLKA

FJI

ARGGNBAUSBRA
CMR

BRALBNTUNMNG
THA
ARGCHN
ARG
ATG
JAM
ARGARG
SGP
IRLTCDMUSNORCHNLCAMWITJKUSA
SGPCHE
CAN
CHLBDICHLISL
KOR
ARG
MLI
ARGCANSLVBLZ
TUNSURSUR
KORMARMUSISLCHL
TUN
AUS
LUX
ARG
LKATJK
CPVIRLSURLKAISLUSA
SLV
MAR
ESP

NGA
USAGRCUSASURISLIRL

LCA

STP

NOR
ETHGINTTO
BLZZAF

NPL

ARGUZB
GNQTHASURUSAAUS
HKGCHL
CHL
GRC
THA

HKG

GIN

BRACANCHLCMRUSA

BDI
ISLCPV
IRLMLIBLZ
AUSVNMTJKISL
LKA
ARGGINTUNMUS

ETH

CAF

NZL

SGP

VNM

ISL
AUSCANVNM
TCD
CAN

LSO

CHECHNMLINZLCHNCAN

MRT

MRTMAR
NGA

SURISLSWZARGARGAUS

LCA

GINMNGNZL
MAR
USALKA

ETH

KAZMUSCANNZL

IDN
IDNLKA
AUSUSAGHAAUS
NGA
LCAUSACAN

TCD

CHNCHNMUSCHNMUS
LCA
CHLTTOKGZ

TJK

CHNMARAUS
CAN
LCA

ETH

MARLKAJPNLCA

LSO

USA

SLE

USA
TJKCHL
ARGFJI
TJKNGA
TKM

SGP

CANCPVNZLGNBGNB

ETH

UZB
CMR
SWZARGETH
MUSCANMARTJK
ESP

GIN

SUR

BHS

ARGUSAMNG
LCA
AUSETHLKA
OMNIDNAZEINDATG
LBN
ZAFAUSARGAUSLCAAUSNGANZLTUN
LBR
BRAUSAAUSINDNPL
VNMPER
CHNINDTWN
SLE
NPL
TUN
BHS
ETHCANARG
IDN
BGD
KORMARCANCAF
CAF
NZL

VNM

LCATKMUSAGIN

ETH

MARAUSCHNUSACAFUSAARGCHLLKA
FJI

ISLMLI

BGD
CMRCHN
CANGININDCHNCHL
NGASURNORTKMVNM
OMN
CAN
AZEIDN

LSO

MAR
ATG

ETH

CANTHA
CHL
IDNGIN
VNMKAZETHIRNVNMSGPZWECPV
GRD
UZBGIN
SLVCHLSURTKMSURIND
KGZKHMIND
PER

VNMVNMSTPCPV

IDN

THAVNMUZB
MARNZLMUS
PERCPVBRATUN

SLE

NZLKNACHLNZL
KAZSLV
USAAUSSUR
ISL
NZL

MUS

LCA

LKAMLI
ETH

NORZAFCHNLCAIND
MOZ
KNAAZETKMTHA

MUS

LUXMARKNATCDIDN
CHLTWNARGINDTWN

GHA
MAR
CANTTO

SLE

ETH
VNMVNM

TTO

CHL
BHS

AUSAUSTUNLKA
TJK

CAFMNGIDN
VNM
MDV
CHLCHLIDNTUN
NGAAUSBGD
LKAISLBWAUSAUZBCPVTUN
VNM
ISLIRLLCALKA
BWATKM
SLV
CHL

JAM

TKM

KGZBRA
LKA
MEXNZLSURLKAIND
CHLLCATKMCHLSLVCHL
THABDIPER
ETH
FJIIDNAUS

NGA

VNMCHLCANCHLLCA
MLISTP
IRNPER
ISL
MLINGAALBSURAUSSURVNM
IDN
TJK
TKMSURCAF
CAF
TCD
THA
GAB

CHLBHSAUSBHS
TJKBHS
SGP

NGAKHM
CMR
VNMCHECODATG
NZL
THA
CHL
VNM

BGD
MLI

PERMLIGTM
GIN

PAN

MUS

TWNALB
HKG
ESPMLI
KNA
CODTHA
MLI
IDNATGAUSNGAMAR
THA
ZAF
TUR
GINMUSBWA
JAMKAZ
BHS
THAETHBHS
ESP

CAF

TKM
CHLNZLAUS
SGP

MLIIDNTHA
SGP

BRAARGMEXKHM

NGA
IDNARGTUR
CHLMDG
TURIRNLCA

SGP

MDGATGISL

NPL
BHS
IDN
GHA
BWABLZAZE
KHM
UZBLKANGANZL
COD
IND
MLIMEXLCAKHM

NGA

TUNNGAATGETH
TJK
GINIRNGINIRNLCA
NGAMLIFJIUZB
BRA
COD
DJI

NGA

SURLKANGA
HKG

MDGISLCOD

AZE
AUS

JAM

AZETUR

FJI

LKA

KNA
NORIRNTHAISLBOLTHALKA
ARGSLEMEXMEXCAF
FJI

KHM
ETH
FRAETH
CHL
BRAMEX

NGA

TUN
KGZ

GHA

CHNCPVIND
PERCOD
ISLKORLBN
NGANGABGD

EGYMEXMLIBFANZLMUSMEXBDITUNUZBBHS
TWN

JAM
TWNMEXMLISWZKNAGTMCHNSLVKNABDICOD
MEX
VNM
TUR
CHLBHS

NPL

SURMEX
FJI

NGA

CANLCALUX
ZWE
LUX

BRAIDNNGAMAR
LKA
MNG
NZL
IND

BDI
SGP
EGY

KNA

NGA

BRA
IDNSTP
IDNNGAKNA

MLI
MEX
GTM
ALB
NER

KGZ
AUSSURKAZLUXIRN
AUS

MDV

NGA

IDNTUNIDNARGLUXTUNSLEARG

ALB

LCAIDNMEXMDG

LAO

NGA
LKA
ZAF
IDN
CHL
NZL
TURCOD
AUSMEXCHL
CAFBRACHLLCAARG

MDG

ARGNZL
IDNBOL
GINLCA
NGA
ZAFIRLNZLNER
NGA
AUS
FJIBFA

STP

ZWE
TKMLAO

BHS

MLI
NZLMDGTJK

NGA

MOZ

TJK

NER

NGA
IDNGTM

NGA

IRL
IDNLBN
ETHBOL

SGPKHMCODTWNBRA
MLI
BRATURIND
PERAGO
IDNBDIBEN
THA

FJI

BHS
ESP
LUX
NZLCHNTURNGANZLTKMEGYTWNISL

MOZ

GNBBHS
KNA

ETHETH

HKG
AUS

MOZ

TCD
KGZ
CMR
MOZ

IDN
KHM
BOLSGPMLILUXBRA
MLI
IRL
MDV
BRALCATHA
UZBSLVTUR
FJI

NER

STP

ETH

TCDBOLBRA

TJK

ZAFKNASWZTHAMEX
NERLCA
IDNIDNCHL
BRAJAMAUSIDN
PAN
BHS

TUR
NERSLE

TCD

AZEBRACHLIRNZAF

COD

GNBBHSBHS
NZLTUR

TUN

BHS

TURTUR

EGY

TURMOZCHE
MLIPERTURMDGLUXMNGTUNTUR
TURJORTCDBGDBOL
MAR

BHS

NERTCDNGA
HKG

NER
ISLSUR
BHS
BOL
BHS

COD
BHSKNA
PANPER
MLI
NER
CODTUR
CANZAFKNADOMTUN
IRN
BDITUN
BWA
BWA

CAFAUS

BTN

BOLHKGSURDOMSURBWAIRL
TKMECU
BLZ

CHL
CMRNGAZAF
KOR
BFATCD

KGZ
STPMLIZAF

SLE

VNM

CHN

BOL
CHL
GINVNMDOM
KNA

ETH

AGO

FJIIDN
NGA

MEXIDN

TTO

SGPNZLCOL

JAM

KNANZLPAN
TWNKNA
MUS
INDLBNPER
PER
BHS

BHS

IRNCOLVNMGTMIND
COL
AUS
IRQTURBWA

MLI

BLZVNM
MDG
MUSMEXCOLKOR
TUN
GNBFJILBN

LKA

KNA

IRQ

MLI
SLV

ALB

ISL
COLLBN

IND
MDV
MOZ

TCD

MARBHSTUN
MARFJIDOMGNBFJIINDLUXTUR
COLALB
ISLDOM
EGYTWNMEX
MDVESPBOL

BOL

SLE
MEXHKG
BOLGNBTCDATG
SLE

ECUBRA
BOLLCA

SGP

SGP
DOM

ECU

GIN

CPV

IND
TUR

BEN

TURKGZ
TJKCOLMARPERAUSECU
LAOCOLMEXKOR
FJI

BFA

TJK

TUR
TURIRNCOL
ARG
KOR
CHN
CHL

UZBTWN

TKM
TUNCOL

TCD

EGY
LKACOLCOLNGAMEX
MOZ

JORBRASLE
ISLBRABOLCOG
CHLKHMCANIDNGABNGA

BEN

DOMGINTCDTGO
NZL
FJIMARPAN

BHS

TGOTJKSTP
IND

CAF

TURESPCOLTUN

TGO

PANIND
DOMALB
SUR
NPL

TURMOZBRATHAIRQTURZAF
BOLEGY
TUR
BHSIND

ECU

DOMPAN
ZWESLEBHSBOL
SLE
BOLISLPERROUFJI
INDLAOTTOCRIDOM

MLIGNB

LAOCOLIDNAZENZLPANIDNIND
MDG
ECUNZL
TUNNGABDIDOMMDVIDN

BEN

KOR
MEXNZLLBNCOGBRABEN
BHS
BHSECU
CAF

PANBIH
BOL

DOM

TCD

SWZ
COL
BFAMEX

PER

BGD

BHS

SLE

COL
BDIIRN
MARLAOTUR
SGP
CRIBRA
CHL

NGA

INDCOL
TUN
MEX
BRAPEREGY
DOM

CAF
STPBHSINDMNG
FJI
VNM
DOM
MOZ
FJITUR

NGA

COM
IRQMOZ
BOLSLE
CHLINDIRNJORGNB
BFA
FJI
GTMSURCOLIRL
DOMDOMEGYDOM
CAF

TGO

BRAINDVNM
STP
STPAZEEGY
CHN
OMN

NGA
DOMBOLSLVTUR
COL

MEXKOR
ZAF
LAOCPVAUSZAFBOLDJIEGY
BGDALBESPBWAEGYTUR
PERDOM
EGY
SLVCOM
VNM

VNM

IDN
KHMGINAZE
STP
TURCRI
ATG

COG

TUR

MOZ

NZLEGYGNB
LAOSGPMEX
MDV
ISLINDIRNNGAGNBTUR
PERDOM
MEX

NGA

KOR
ECU

BWA
INDBOLLAOVNM
LKA

BENVNMEGY
VEN
BEN
BENALB
UZBSTPALBTUR
LAO
IRQMEXTURMAR
MLIBOLCRI
ZAF
COD

TUN

DOMINDAGO

BHS

SWZALB
EGY
PER
LKA
NZLECUCHLBDI
NERSTP

STP

AUSPER
DOMSTP
COL
TURECU

BHS

THA
EGY
AUS
INDBOLTUR
MARAUS

NPL

DJI
GHA

GAB

SWZ
LBNIND
VNM
BRATUR
CAF
MAR
STPTUR
EGY
IDNCOGDOMDOM
EGYBOL
IND
KGZMDGCOLPERIRNIND
COG
CPVCHLINDLKA
SWZ

PERCOGDOMTGO

TGO

EGY
EGY
MOZ
SENLAOSTPBLZTWNIND

STP

RWATURBOL

NPL

INDMARIRLDOM
VNM
COL
TUNNGATURGINNGACAFCOLCANALB
PAN

SLE
MOZ
EGY

MNG

KOR

TCD

VNM
ISLBWAMWIZAF
NGACHL

TCD

COG
AUSBHSCOLZAFCOL
NGA
JAMTURAUSCOL
PANMNGGINSENZAFMYSCOLBOLPAN
CAFVNMDOM

SLE

BENTTOSTP
BOLINDCRI
EGYSTP

JAM

SGP
BHS

MAR

GNB
CAF
BRATUN
NPL
INDTUN
EGY
AGOIDN
CHN

GIN
TGO
AUSCPVTUN
ESPVEN
ISL
INDIND
EGY
COMTUREGYMYS
PRY
ZAFVENPERTCDIRLTGOAZE
BOL
BEN

NGA
STPINDCOL

VNM

NPLCPVEGYSGP
CPV
CRIMDV
LAO

EGYPANSENCRIINDTURTURCAFESPZAFBOL
BOL
MLIEGYNPL
NGAMOZ

TGO

BOL
EGYDOMIRQTURINDKORINDCOMMYS
EGY
MDV

BDI
MNG
HKG

MAR
EGYINDCHLNPLGTM
PAN

AUS
ECUCOLCOL
BFANZL

NGA

CAF
TCD

LKA

NPL

BFA

ISL

NGA
MUS
IRQPHLCOLMOZ

LKA

PAN

ALB

HKG

BEN

IRQ

PAN
IND

ALB
IDNPRYBENBOL
EGY
ZAF
PER
MYSMEXPANCAN

PAN
EGYGTMPERMEX
LKA

DOM

BRA
EGY
GTM

FJI

EGYBFA
INDSLV
STP

NPL
COM
KHMCOLEGYIND
ZWE
MYSLBR

SDN

BHSTUNGTM
ALB

BGD

NGA

IND

TCD
EGY

SDN

INDTHA

SGP

COLCOL
PER
VNMLBN
GTMZWE
IND
CRILKABDI
PRYCHL

DOM
CHLMDV
ECUATGGTM
HKG
BFA
CRI
MYSMARCOL

BOLPRY
SWZPANCOL
MYS

SENIDNTGO

GTM

BOL
ZAFEGY
NPLNGAEGYMNG
BOL

LAO

BFA

BTN

INDZAF
PHLBENPRY
COM

FJI

CPV
NPL

NPL

IND
PRY

BHS

LAO
MDVJOR
LBN
PANMYSCRIGHAIRN
BOLBRAIRNMYS
MARCAF

BFA

VEN
PRY
TGO

EGYMWIMWIMNG
INDMYSALB
DOM
NZLLAO
GIN

IRQZAF
CAF

NPL
COLBRA
MYS
CHLEGYMYS
PRYTCDSTP
STP

NPL

COM

MYS

SDN

MUSPHL
GTM

MAR

BOLSGP
NER

ECU

GINCAFETH
VNM
PAN

BRA

TTO

PAN
BOL
UZBEGYSTPBFAPHL
BTN
ZAFGABTUNSLVPER
BOL

PRY

MARPRYBGD
RWA
BRA

LKA

NPLCHNTZA
EGYTGO
ECU
CHLEGY
COM
NAM
MAR
DOM
MYS

BFA

ECURWA
IDN
IRN

VEN

MAR
EGYTUNIND

LKA

NPL

BGDECUNAM
MYS
ECUNGAAUSZAF
BGD
STPIRLCOL
EGY

PANBRAEGYBENSGPCAFBRA

MAR

PRYGIN
AGO
PRY
COG
ZAFNGAVENIND
VENLBR
BRA
BTN
TGONPLSTP
EGY
DJIBRAMAR

GAB

COD
BOLCOLLUXEGY
BGD
IDN

ZAFMYS
PAKGTMEGY
CPVPAKTUNKHM

CAF
BOLTUN
PER
PER
SGP
CHNDOMTWN
IRN
BOLMOZ
KORMEXPAKPAN

SGP

PHL

BTN

TGO

HKGCOLPAK
CAN
NAM
THA

BEN

BOL
CAF
IRN
MYSAUS
GTM
PANMAR
MAR
PRYCRI
IDNSLV
EGYPRYZAFSTP
TUR

TUN
CPVSLEPRYMDVSEN

ECU
EGYCAFECU
BRA
GINTWN

MDG

SWZ

PAK
LAO
SYR
BGDBOL

EGY
LKAMDG

VEN

KOR
TKM

BDI
VNM
GTMVEN
PRY
GINGTM
TCD
MDV

BEN
CRITUNPAKGAB
EGY
NZL
EGY

MUS

IND
TUN
HKGZWEBGD

SGP
ZAFGNBBGD
AGO

TGO
ATG

MDG

SENIDNMYSBTNSTP

GTM

PRY
PAK
SEN

GAB

ETHIRNAUS

UGA

MAR
ZAF
MYS

ZMB
EGY
DJI

ECU
ZAF
COMZAF
TUN

GNB

BTN
NAM
BOLVENNAM
COG
PANZAFMNG

NPLECU
MAR
BWA

KOR
LAOMARPAKIDNLBNSTPMDVHKG
EGY

BDI

STPSTP
MYS

FJI
CAFZAF
PER

IRQ

LBNPRYGNBMAR
OMN
PAN

CAF

ZAF

UZB
ZAFPERPERMAR
TCD

FJI
PRY

MDG

DOMNPLGNQ

NAM

MAR
GRD

AGO

ECU

ECU
PRY
PRY
HKG
PRY
TGOMWI
GNBPAN
GNB

BHS

GABVENDOMPRYCAF
ZAFPERRWA
JORPRY
SYR
VEN
COM
SLVTGO
NAM
PANGTM
ECUPHLIRL
TGO
GTMDJIRWAPER
THABEN
PAN
NPL

PAN
ZAFMNGZMBEGYPAN
COGPERPANIND
PERGINDJIGTM
CHN
PRY

GHA
PERALBUZB

MYS
CAF
IRL
ECUMYS
IDN
TGO
ECU
VEN
LKA
BEN

BDIMOZ
IDNBOLPANINDBDIZAFNAM
BTNCOM
LBN

SGPVEN

NPL
PER
SYREGY
MAR
GHA

PAN

ALBZAF
MARPRY

MARPRY

CMR

BOL

LAO
ZAF
MOZCOM

VEN
MYS
LKA
MARCANGTMRWA
STP
SLVPERMNG

SEN

BOL
DOMCOM
VENZAF
PAN
MNG

PAN

PAN

PANNPL

GAB

PRY

ECU

COG
PAN

NAM
UGAMWI

SWZ
NPL
MWI
MYS
SLVBGDBGDBGD
GNB
TUN
LBN

SDN

CPV

LAO

ZMBCOMCRI
NZL
PAKMOZMUS

ECU

TURCAFCAF
KHMCOMDJISEN
ECU
LBNPAN
DOM
PER
PHL
ZAFECUZAFBENGNB

GAB

HKGJORCAFMDGZAFGNBHND
COMPHLZAFZAFDJIHKG
ECU
MARBGDIRNJORMAR
VENECUCAF
ECU
UGA
LAO

NPL

NER

GHA
MNG
ZWE
ZAFPRYGNBDJIHND
MAR
LBR
PRYGHA
DJIUGA
CHN

SWZ

UGA

MAR
BDI

BFABOL
MYS

PAN

MDG
GIN
IRN

BIH

THA
KENGTM
ZAF

HND
PANBFABOLCAF
CRICPVBFACRI
ECU
PER
PHL

SWZ

DOM
JOR
PANCOD

TUR
PHL
CHE

MWI

BEN

ZAFGIN
HNDCOMSDN
ECU

PRY

PRY

BGDUGAGNB
COD
GNBBLZ

MNG

COD

PHLPHL
ZMB

GAB

MDG

ECU
VENMARBEN
SWZ
PERVEN
TUNVEN
CRI
NPL
CANVEN
MYS

ZMB
IRL
KORCMRIRN

BOL

MYS
TKMSLVGHAGHAMRTPER
VNM

VEN

BGDBGD
MEX
GHA
BDIDJI
MDGPAN
AGOLKACPV

BENIRN

LUXBENMYSCOLGTM

NER

UGAMRT

KHM
PRY
PRYPER

MRT

DJIECUPHL
UGA

TGO

ZAFZAFMARHND

DJI

BEN
ZAFBOLMNGPHL

PRY

PHL

NPL

LAO
BOLVEN
BEN
LAO
MARMYSHNDBGD

MYS

BGD
AGONER
MLISGPTTOPAN
PANMUSGHACRI

MDG

MDV
GNBHND
COMPRYBOL
KENMUSCOL
CRIGNBUGAVEN
TGO

ZWECMRLKAGTM

ECURWA

HND
TUR
MAR
CRICOD
SWZ

SGP
BOL

SGPATG
ZMB
AGONPL
GTMCOLCAF
IRN
MAR
GNB

COD
BENCOLCRI

MRT

TCDGRD
HND

MRT

BGD
ZAF
GHAVENHNDBLZMNG
MAR
MYS
ALB
CRI

GAB

VEN

NPL

HNDCAFPERPAN
COMPAK
MDGBGD
MYS
AGO

SEN

TUNGNBTZABTNMARGAB
GAB

TGOCRI
PRYCRICAFHNDGTM
VENBGDSDNBLZMNGDOM
MOZ
PHLBGD
PRY
PRY
PERBRA
HNDHND
VENCOGPRY
CRIGAB
CHNZMB
TGOPRYLBNMYS
PER
CRI
LAO
CRIPHLLBRSTPSLVBRAGHAETHTUR
MOZ

BWA
PRY
BGDSLV
UGATGO
CAFIRNCOMCHEPHLCOD
PHL
MDV
BLZ
PHLPERPHLPER
MWI

SDN

ATG
ECUCOMGNB

KOR
LAO

COD

GABTHA

UGA

ETH
GNB

BEN

HND
GHA
BLZPHL
SWZ
GHAPAN
KEN
MWI
TUN
LBR
SDNHND
ZAF
GHA

TUNJOR
IRN
MDG
BLZCRI
CRIKENCODTHAPHLTUR
KEN
DJISDNPRY
BRAUGA

MDV

MRTCMR
MUS
GINBFAVEN
MYSCRI
LAOPER
PAN

IRQ
MRTRWA
CHN

MDG

SYR
COD

GHA
ECUBGDCOG
PHL
PRY
BWA
UGA

MRT

IRNGHA
UGAKEN

SWZ

SLE
SLVTTO
PER
MDGCRI
UGA

GAB

MYSUGAPERHKGHNDMNGPAN

IRQ
CAF

HKG

KENPERMWI
GABPAN
GTM
GABPHL
MDG
GHAHND
NPL
CRIPERPAN

RWA

PERIRNIRNNERCOD
MNG
PRY

DOM

SEN

PERBLZ

SEN

MEXNAM

COD
OMN
BGD
CODGTM

BFA

PHL
GHA
GNBCPV
COD
MDGMOZ
BOLLAO

LBRCOD
TWNMOZ

ETH

BRA
SDNUGA
BLZ
BTN
PER
BRA

GABCOG

ZMBSGP
NERSEN
CODPERNERSLV
PAN

MDG

PER
MRTCRI
TZAECUSLVPAN
ECUTUR

TKM

LBR

STP

CHN

CMRRWA
LUXAGOTGOUGA
GHA
LBR

CPV
PHLPERUGA
COGSEN
ECUBTN

TTO

MDVTHANERGNQ

BEN
PHL
MRT
SWZ
GABTHAGHA
JOR
CRITGO

BTN

TTOGNB

ETH

THA
MRT
PRYMRTBENJOR
NER
PHLPRY
SLE
PHLIRNKENPAK

MDV

TURBRAMEXMRT
BRA
PHLHNDMEXCAFSWZBRA
PAN

IRNBRAMUS

BDI

PRY

CMR

MDG

CMR
CMR
BRAZMBMEXLBR
PRY
HNDBRAPHLPANPHL

COD

ECUGMB

BFA

CMRCOGCMRECU
TGOIRNAUS

KEN

LKA

GHA

MDV
GTM
PHLPRY

COG
COL
GMB
UGA
CODPAK
THA
MYSPAKSYR
ECU

TTO
CMRSLVTGO
BGDLBRMEX
CMR
MRT

LBR
SLVMYS
CPVUGA
GTMCODPHLGAB

SWZ

GABBLZ
PHL
ECUSWZOMN

DOM

BRAPRYKHM
MNGCRICANUGA

COG

BRANERPRY
SENBOL
PRYBRA
PHL
BRA
MNGPAN

SEN

LUXPRYCAFPRYECUMRTLUXNER
KOR

BRA
ECUCMRPHL
COD
PHL
COG

PHLDOM
IRNCMRPHL
ETHPRY
LKA
GHA

CMR

COM

PHL
GTM
SYRPHL
PAN

KOR
VEN
ETHBTNCMRCMRGTM

SYR

CMR

MNGPHLHNDCOLMNGGTMUGANER
ECUGINPRY
BDI
GINBLZCOM

MUS

TTOETHPHL
COG
HKGZAFMEX
SDNPHLBRA
IRN

BOL

THA

MYSBLZ
TZA
MEX
COG
CAF

COD

ECU
UGA
CHN
CMR

CMRGHATUR

LAO

MNG

CMR

NPL

COG

BOL
PANMRT
CMRCPV
ECU

BFABGD
BRAHND
PHLHND
BRACRIMDGTURCODSLV
RWA
BLZ
MYS
SGPCOMECU
CMR
PHL

GAB

CAF

TGOSLEGABSLE
BLZ
NER
GMB
LBRGHA
CPVZMBPHLUZB

NPL

MEX

COGCPV

CMRMDV

HNDMDVMEXMEXLBR
NPL

IRQ

DOM

KOR
LBR
COG

BLZCMR
BEN
AGO
CMR
HND
PAKKEN
ECUECU

BWA
LKA
IRN
DOMTGO
PHL

SYR
MNGJORIRNSYR

CMR

MWICPV
MYS
HNDZMBIRNCMR
BRA

COG

CPV

ECU

COG

ECU

NPL
TGO
PHL

LKA
IRNPAK

TTO
THATHA

COM

THA
CAFATGMEXBFAMRTLBR

CPV

HND
MEXMRT
DJI
SGP
NPLNPLCOL
LAODOMPHL

COD
LBR
MEX
MEX
UGADOMCOD

BLZ

GAB

ETH
ZWE
GTM
KEN
SEN

SEN

TGO

GAB

FJICMRLBR
ZMB

UGA

PRY

COG

PHL
COGZMBCOD
COGMYS
MYSCRINAMSLV

SDN

LBR
COG
THAHND

CMR
MNGPHLBDI
THA
CODJORMEXMNG
GHAZMBECUCRISEN
THA
GHA
LAOMRTPHL
UGA

IRN
HNDNER

SLE

AGO
COM
CPV
MRTSLVMWI
ZMB
NPLECUIRN
MYS
MWIPHL

MDG

HND
SDNCRIRWA
COL
GAB
GHAGHA

PHL
COGGHAIRNCOLTHACRI

CMR

GRDTHA

THA

HND

SYR

TWNETHMYS

THA
CMR
NERSTPMRTGTM
PRY
LAOMRTBTN
GAB
PHLCRISDNUGA

COG

CRI
MWIKHM
SYRZWE
MEXGMB
HNDATGMOZKENNERKENZAF

SEN
DOM

ZMB

LAOBGDGHAGMB
COG
DOMHNDBLZ
HND
COLPAKZMB
MDV
UGAMEX

UGATCD

JORZMBPHLMEXPAKSYRUGA
HND
GAB

SLV

SENHND

IRQ
LAO
SWZ
MDVMEXTZA

GHA

HKG
CRI
NERCPVGHAGTMBDI
HNDBLZHND
ZWE
HNDHND
SENMEX
HND
AGOTHA
SDN
SDNUGACOLSWZBDI

MDV

MOZ
SYRTCDBDITHA
LAO
GTM
SYRPHL

SWZ

HKG
GHAMOZ

VENMYS

MEX
COL
NPL
RWAMEXCOMGABMARMYS

CMR

MEXGHAMYS
RWA
COL

CMR

GHANER

MUS

ZMB

BIH

COGCMR

NPLCOGUGANPL
KEN
BLZ
COM
GMB
DJI
ETH
GHAGMBTHA
SYRSENTZAHND

BLZ

MYS

SLV
UGA
MYS
TZA
ATGCAFGTM
PAKSDN
GTM

DOM

PAK
KEN
GTM
KENBWAGHA
GAB

BLZ

RWANERMWI

COG

TCD

SYR

GTMCRISENCOMSYRSYRGHA
AGO
TZAMEXHNDKEN
LBR
GTM
COL
TZAMOZ
GMB

BWA
SGP

GHATURCODSLE
HNDMOZ
HND

SDN
GTM
COL
BLZ
SYR

SENTGO
SEN
CRISDNSGP
GTM
SWZ
PAK
GTMSDN
COGTUR

OMNSEN

MWIIRNTWN
GHA
LBNKEN
DOM
GHA
TZAZWE
SDNKEN

MDG
GTMMRT
GTM

BLZIRN
SDNCOD
GMB
GTMTWNBDITGO
TWNBLZ
SYR

SLVZWE

TZA
TWN

SLV
SDN
CHN
THA
SYRPAKLBR
MYS

GTMKORETH
GTM
GMBMARMRT
ETH

TZA

CMR

SDN

SDN
MEXPAK

BLZ
GAB

CMR

SEN

COG

SDN
KEN
HNDPAK

ETH
MEX
KEN
THARWAZMBCAN
SWZMDG
KEN
ZWEMYSSTP
ETH

DOM

DOM
COMMOZ
TZA
SDN
RWA
SEN
MYS
GTMGTMSYRTZA
SDNTGO

GNQ

GNQDOMCOM
GHAATGTZA

RWAGNB
SEN

CPV
CMRMDV
SDNDOM
BLZ
MOZ

COG

COLZMB
COG
MDGZWETGOAGOGTM
SWZ
GMBTZA
SYR
DOMSENPAK
GMBGHAPAKCOGZMBETH
TWN
COL
CPV
SEN
CODETH

GTM
ETH

ZMB
SWZGTMMEXCOLVENCOMMOZSYR
CRIGMB
GHA
SYR
MLI
SENCHNGTM
GTM
COL
ZMBSWZ

ZMB
HNDZMBKEN
SYR

ETH

BLZSDN
NPL
ZMBGMBHND
CAN

COL
TGOIRQ
BDI
ETH
DOM
TZA
MWIATGBWA
SYR
MRTCMR

ZMB
DJIKENZMB

FJI

SENMUS

COG
THA
KEN

NAM
GTM
JOR
ZMBHND
SDNIRNPAK
ZMBMDV
RWA
STPKEN
CRI

SDN
BTN

LBRCOM

SYR

MEX
SYR

GMB
KENBWA

SDN

OMN
SGPMRT
ZMBDOM
TZA

MWI
BDIPAKCRI

COG

ZMBKEN
BTN
THA

MOZ

BWA
GNQ

RWA

ETH
LBR
TZA
CAF
KEN
SDNSYR

NER
HND

TZA
DOM

SDN

GHA

SWZLAOIRQ
IRNMLIHND
CPVMWI
KENZMB
ZWE
GMB

MDV
MLIUGAETHTZABWAZWEBWAKOR

TCDBDI

SDN

KEN
TZA

SENBDITCDCMR
SENMWI

BTN
MOZTZA

CPV

AGO
TZAMLI

CPV

MRTTTO

AGO

BFA
KEN
KEN

SEN
SYR
TGOCRIBEN
COMSYRGMB
JORCOD

SGP

BFAMRTRWAMWIIRQ

ETH

BDI

RWA

IRQMWI

TCD

SYR
COM

COG

GNQ
SEN

VEN
GMB
ZMBAGOLAO

TGO
TWNMWICPV

TGO

VEN
MOZZMB
DOM

ZMB

MWICOG
ZMB

ZMB
COD
SDN

SEN

COM
ZWE
COM
MDVLBN

MWIIRQ

BTN

COM
JOR
COGSDNBEN
SYRGMB
HND
PAK
GMB
SYRBWA
MLIMDV
SYR
KEN

MUS

SYR
COMNER
VEN
PAKMWIMDVMOZ
SENCOMGMBIRQJORCOMGHA
AGOGAB

GMBMDVBWACOMSEN

VEN

COG
GNQPAK
BFAMLI
BFACOM
CAF

FJIIRQ

TCD

SYR

SENCOM
ZWEIRQVEN
BFA
HND
HNDHKGSEN
DJISYRGMB
TZA
TZAHKGSDNZMBPAKMWITZAPAKFJIETHZWE
TGO

PAK
GHA
KEN
JOR
IRQ
BWAMLI
JOR

SEN
ZMBRWA
VENPAKPAKHKGCODGMB
TGOBEN
PAK

SYR
ZWE
PAKMRTSLVTZA

SEN

TGO

RWABTN

TCD

CPVBTN
ATG

MDVKENAGO
SENBFAGMBMRT
TTO

KHM

SEN
SYR

AGOTCD

GHA
BFA
BEN
GMBMOZ
BWAMRTIRQ
NAM

OMN

SGPVEN

SWZ
ZMBNER
LBN

MRT

IRQ

SYR
CRIPAK
MWI

RWA
TZA

TWNGMBHNDMRT
TGO
BLZ
BFA
TKMAGOMWI
MWIBWA
FJI

MDV

ZMB

SEN

SGP

GAB
MWIKENCOGETHMOZ

AGO

BDI

LBR

VENMLIGMBETHCOD
NAM
ZWECODIRNNAM
RWAGNQ
BWASLE

GMB
MOZVEN

GHA

TCD
ZWEZWE

LBR
COMCRIOMNNAMCODGMBHNDMRTGMB

GAB
JORTZA
VEN
NAMCOGDJIMRT
HND

BDI

BWA
MDV
TCD
ZMB
ETHNAMCOD

GAB
AGO
SGP

IRQ
ZWE
GMBRWAETHGMB

ETH

ETH
TWNSYRMRTBEN

GAB

VENSGP

BTN

KENUGA

BWA

MRT
AGOTZAGMB
BFA

MUSIRN

TCD

SLV
BENTWN
GNB

NAM

IRQ

BTN

AGO

HND
UGA

BWA

UGAAGO

KEN

YEM
VEN

BTN

TCD
TWN
TGOGNBGABGMBZMB

SLE

SYR

MRTMDG

JOR

ZMB
BFA
COD

CRI

KHMBEN

MOZ

AGO

AGOVEN
BDI

BLZ
SYR

MUS

GNQ

IRQ

YEMCODHNDBENCOD
BEN
UGA
SLV
CRIOMN
HNDVEN
VEN
MDGCRI

TZA

MDV
MDV
OMNRWA
MRTZWETZA
CRI
UGAVEN
SYR
KENTZABFA
JOR
TGO
VENMWIMDG
ZWE

BDI

SYRIRNBTN
TWNBFAMDG
UGABFA

GNQ

KEN
KENBFA
GNQ
GABBLZ
KENZWEBENTZA

CRI

MDG

BFA
MDG

YEM

MDG

BTN
MDGIRNIRQ
KEN

SGP

MDGUGATCDTCD
COM
ZWECRIKEN
IRQBWAAGO

BTN

GMBMUSKHMMDVCOD
UGA

BFATWN
GMB
TCDIRQMDGMRT

NAM

IRNKHMBFAUGA
BTNGINKHM
IRQBDIMDG
GMBYEMIRN

SWZ

CRI

OMN
GINMDGIRQ
BEN
TCD
YEM

VENKEN
TWNRWA
BENBTNYEMKENUGAKHMBDI
CODMLISDNMWITZA
IRN
TWN
GMB

CRI

KENMDGRWAKENJORCRI
MWI
IRQTZAYEM
VEN
BFA
MDGIRQ
MDGYEM
BTNGMBKENRWAUGA

GAB
ZWE
JOR
MDV

BEN

RWA
GNQOMNSWZKHM

BWA

KEN
BENUGA
KENJORMLIMDG
BTN
MLIKEN
GNQ
MLI
UGA
ETH

KEN

KEN

ETH

KHMMDGBTNBEN

COG

MWIMLI
MWI
KHMDJIMLIGMBJOR
OMN
MLIMLI
AGO
YEMGMB
BTN
MLITCD
IRN
MLI
SYR
OMNZWEBWA

MDG

TWNBEN

TZA

KEN

BTN
COD

KEN
SLVGMB
CRINER
YEM

GNQ

VEN
UGAUGA

JOR

COD
IRQTGOTZAAGOGNQ

AGO

ZWE
KEN
SYR

KENDJIKEN
BENMWILBR
YEM
TCDBEN

GNB

MOZ

COM

TGO

BDI

SYR
ZWE
JOR
ZWEUGAYEMGNBJORIRQOMNJOR
UGA
TGO
UGA

BWA

OMN
UGANERYEMUGABWA
UGA

AGO
BENBENTCD

TCD

UGA

SLE

NER

VEN

UGA
UGA

UGAETHDJINERNERYEM

NER
KHM

OMN

DJI

GNQ

ZWE

GNB
JOR

GNQ
COD
VENAGOGNBIRQCOM

BWABEN

NER
JORVENSGPBWA
LBN
JOROMN

GNQBIH
IRQ
GNQ
VENNERKHMGMB

COM
NER
NERJOR
VENBIH
JORJOR

GNQ

IRQ

AGO

SGP

HKG
JOR
LBN

COM

NERNERNERSWZNERNER
GNQ

JOR
NER

VEN

GNQ

OMNJORJOR

AGO

SWZCODVENVEN
GMBNERMOZ
JOR

GNQ

AGO

MWI

YEM

JORTCD
RWAJOROMN

COD

TCDMOZ

NER

TCD

GNQ

SWZJORGMB

TCD

COD
OMNJOR

RWA
SWZ
KHM

GNQ

SLE

OMN
SLE

KHM

SGP

GMB

JOR
GINSGP
GNQ
DJIOMN
GMB

LBR

RWA
KHM
YEMRWALBRGMBGMB
GINJORJORJORRWA

OMN

OMNMWI
OMN
MWIDJISLE

YEM
YEM

JOR

GNQ
SLE
LBR

JOR
OMN

OMN
LBROMNSLELBR

YEM

OMNOMNOMN
DJI
GINLBR
LBROMN
MWI
JORDJI
MWI
GIN
DJIJOR
GNQDJI

GINDJIDJIGINDJITGORWALBRGNQ
GNQ

DJIDJI

DJI

DJI
LBR
LBR

GNQ
RWADJIDJIRWAJORDJI RWA

JOR

-4
-2

0
2

4
Ln

(T
ot

al
 E

m
is

si
on

s)

-.1 -.05 0 .05 .1
Ln(Total Population)

coef = 1.3610423, (robust) se = .17274039, t = 7.88

Residuals on Residuals
Total Emissions and Population

Figure 1: Partial residual plot from column 1 in table 1. Visual inspection of the role of outliers requires a

difference in the x-axis between the two panels, which obscures the fact the the coefficient on population

is larger.
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Figure 2: Results from the economic-demographic model. All variables are the ratio of the outcome of the low fertility scenario over

the medium fertility scenario. Panel A (left) plots the main outcome variables. Panel B (right) decomposes the difference in emissions

between sources.

1
8



8 Appendix

8.1 Summary Statistics

Table A1: Summary Statistics for Unbalanced Sample 1950-2010

mean sd min max

CO2 Emissions (thous. metric tons of C) 38,406 153,483 5 2,259,856

GDP per Capita (2005 USD) 8,300 9,478 163 59,640

Pop. (millions) 37.67 128.4 0.06 1,318

% Age 15-64 58.59 6.74 45.92 75.18

% Urban 48.84 24.13 2.19 100.0

Trade (% of GDP) 73.04 51.71 0.02 531.7

Observations 5679

Countries 147
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8.2 Results with Total GDP

Table A2: Determinants of Carbon Emissions: Total GDP

(1) (2) (3) (4)

Ln pop. (a) 1.161*** 1.262*** 1.200*** 1.213***

(0.169) (0.179) (0.177) (0.199)

Ln gdp (b) 0.203*** 0.207*** 0.206*** 0.226***

(0.042) (0.044) (0.044) (0.052)

% Age 15-64 0.016** 0.016** 0.016**

(0.007) (0.007) (0.007)

% Urban 0.008* 0.014***

(0.004) (0.005)

Trade (% of GDP) 0.0002

(0.0002)

Year FE Yes Yes Yes Yes

Observations 7133 6426 6426 5679

Countries 156 153 153 147

R-Squared 0.05 0.05 0.05 0.05

Within R-Squared 0.017 0.020 0.020 0.023

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.342 0.145 0.260 0.285

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.

20



8.3 Results from Balanced Sample

Table A3: Determinants of Carbon Emissions: Balanced Sample

(1) (2) (3) (4)

Ln pop. (a) 1.160*** 1.197*** 1.165*** 1.127***

(0.217) (0.210) (0.210) (0.221)

Ln gdppc (b) 0.206*** 0.196*** 0.195*** 0.214***

(0.050) (0.051) (0.050) (0.051)

% Age 15-64 0.032*** 0.032*** 0.035***

(0.006) (0.006) (0.006)

% Urban 0.005 0.005

(0.006) (0.006)

Trade (% of GDP) 0.0005

(0.0005)

Year FE Yes Yes Yes Yes

Observations 2940 2450 2450 2332

Countries 49 49 49 48

R-Squared 0.09 0.10 0.10 0.11

Within R-Squared 0.022 0.030 0.030 0.037

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.464 0.353 0.435 0.568

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.
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Figure A3: Results from the economic-demographic model. All variables are the the ratio of the outcome

of the low fertility scenario over the medium fertility scenario. Panel A (left) plots the main outcome

variables. Panel B (right) decomposes the difference in emissions between sources.
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8.4 Results from Levels Regression

Table A4: Determinants of Carbon Emissions: Levels Regression

(1) (2) (3) (4) (5)

Ln pop. (a) 1.877*** 1.654*** 1.781*** 1.685*** 1.585***

(0.179) (0.209) (0.212) (0.224) (0.248)

Ln gdppc (b) 0.697*** 0.650*** 0.589*** 0.576*** 0.515***

(0.098) (0.097) (0.111) (0.114) (0.121)

Ln gdppc squared (c) -0.076** -0.060* -0.056* -0.068*

(0.033) (0.032) (0.032) (0.035)

% Age 15-64 0.024** 0.023** 0.024**

(0.009) (0.009) (0.009)

% Urban 0.009* 0.010**

(0.005) (0.005)

Trade (% of GDP) 0.0006

(0.0006)

Country FE Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes

Observations 7291 7291 6581 6581 5840

Countries 156 156 153 153 147

R-Squared 0.98 0.98 0.98 0.98 0.98

Within R-Squared 0.328 0.339 0.336 0.342 0.361

P-value: a = b 0.000 0.000 0.000 0.000 0.000

P-value: a = 1 0.000 0.002 0.000 0.003 0.019

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.
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Figure A4: Results from the economic-demographic model. All variables are the the ratio of the outcome

of the low fertility scenario over the medium fertility scenario. Panel A (left) plots the main outcome

variables. Panel B (right) decomposes the difference in emissions between sources.
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8.5 Results with National Accounts Measure of GDP

Table A5: Determinants of Carbon Emissions: National Accounts

(1) (2) (3) (4)

Ln pop. (a) 1.437*** 1.517*** 1.467*** 1.566***

(0.174) (0.178) (0.174) (0.211)

Ln gdppc (nat’l acct.) (b) 0.500*** 0.512*** 0.509*** 0.609***

(0.077) (0.084) (0.084) (0.095)

% Age 15-64 0.010 0.010 0.008

(0.007) (0.006) (0.006)

% Urban 0.006* 0.009*

(0.004) (0.005)

Trade (% of GDP) 0.0002

(0.0002)

Year FE Yes Yes Yes Yes

Observations 7133 6426 6426 5679

Countries 156 153 153 147

R-Squared 0.06 0.07 0.07 0.07

Within R-Squared 0.035 0.038 0.038 0.045

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.013 0.004 0.008 0.008

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.
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Figure A5: Results from the economic-demographic model. All variables are the outcome of the low

fertility scenario over the medium fertility scenario. Panel A (left) plots the main outcome variables.

Panel B (right) decomposes the difference in emissions between sources.
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8.6 Results with Consumption Side Measure of GDP

Table A6: Determinants of Carbon Emissions: Consumption-side

(1) (2) (3) (4)

Ln pop. (a) 1.370*** 1.459*** 1.405*** 1.449***

(0.166) (0.170) (0.168) (0.199)

Ln gdppc (cons. side) (b) 0.302*** 0.302*** 0.300*** 0.324***

(0.056) (0.060) (0.060) (0.073)

% Age 15-64 0.014* 0.013* 0.013*

(0.007) (0.007) (0.007)

% Urban 0.007* 0.011**

(0.004) (0.005)

Trade (% of GDP) 0.0003

(0.0002)

Year FE Yes Yes Yes Yes

Observations 7133 6426 6426 5679

Countries 156 153 153 147

R-Squared 0.06 0.06 0.06 0.06

Within R-Squared 0.026 0.028 0.028 0.031

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.027 0.008 0.018 0.025

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.

27



0

0.2

0.4

0.6

0.8

1

1.2

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100

Emission Ratio GDP per capita Ratio

Population Ratio % Working Age Ratio

0

0.2

0.4

0.6

0.8

1

1.2

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100

Total Emissions Ratio GDP per Capita Emissions Ratio

% Working Age Emissions Population Emission Ratio

Figure A6: Results from the economic-demographic model. All variables are the the ratio of the outcome

of the low fertility scenario over the medium fertility scenario. Panel A (left) plots the main outcome

variables. Panel B (right) decomposes the difference in emissions between sources.
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8.7 Results with WDI Measure of GDP

Table A7: Determinants of Carbon Emissions: WDI

(1) (2) (3) (4)

Ln pop. (a) 1.485*** 1.553*** 1.496*** 1.568***

(0.221) (0.216) (0.214) (0.226)

Ln gdppc (wdi) (b) 0.547*** 0.544*** 0.541*** 0.588***

(0.082) (0.083) (0.083) (0.090)

% Age 15-64 0.014** 0.014** 0.011*

(0.006) (0.006) (0.006)

% Urban 0.007 0.010*

(0.005) (0.005)

Trade (% of GDP) 0.0004

(0.0002)

Year FE Yes Yes Yes Yes

Observations 5817 5755 5755 5549

Countries 153 151 151 146

R-Squared 0.07 0.07 0.07 0.07

Within R-Squared 0.040 0.041 0.042 0.044

P-value: a = b 0.000 0.000 0.000 0.000

P-value: a = 1 0.030 0.012 0.022 0.013

Notes: ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01. Robust standard errors clustered at country level in parentheses. Equation

estimated in first differences. In all specifications, the dependent variable is the natural log of total CO2 emissions. The sample

covers 1950-2010. Within R-squared is the percentage of variation in the dependent variable explained by the independent

variables after removing variation due to time and year fixed effects.
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Figure A7: Results from the economic-demographic model. All variables are the the ratio of the outcome

of the low fertility scenario over the medium fertility scenario. Panel A (left) plots the main outcome

variables. Panel B (right) decomposes the difference in emissions between sources.
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