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ABSTRACT

This paper examines whether carbon taxation could finance the investment required to 
offset the economic losses in terms of growth and productivity caused by climate change 
in Latin America and the Caribbean. The analysis focuses on six economies—the Domin-
ican Republic, Guatemala, Honduras, Jamaica, Paraguay and Peru—characterized by high 
climate vulnerability and limited fiscal space. Using a supply-side growth model based on a 
Cobb–Douglas production function, the study incorporates temperature-induced damages 
to total factor productivity (TFP) through a quadratic damage function. Two climate scenar-
ios are simulated: a moderate pathway with a 2.4 degrees Celsius temperature increase and 
a severe 4.9°C increase by 2100.

Results show that rising temperatures will significantly reduce TFP growth, from -0.2 per-
cent in 2004–2023 to -0.6 percent under the 2.4°C scenario and -0.8 percent under the 
4.9°C scenario. Correspondingly, average gross domestic product (GDP) growth would 
decline to 1 percent and 0.2 percent, respectively, by 2050, with Caribbean economies such 
as Jamaica experiencing outright contractions. To bridge the output gap between these 
scenarios, additional annual investment averaging 14 percentage points of GDP would be 
required by mid-century.
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The paper further estimates the revenue potential of a region-wide carbon tax. While exist-
ing taxes in five countries raise less than 0.05 percent of GDP, a reformed carbon tax priced 
at $50 per ton of CO2e and with broader coverage could generate around 1.4 percent of 
GDP—enough to finance only 12 percent of the necessary investment. The findings under-
score that carbon taxation, while useful, must be complemented by broader fiscal reforms, 
concessional finance and debt-relief mechanisms to sustainably fund climate adaptation 
and mitigation.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

INTRODUCTION

Latin American and Caribbean countries are highly vulnerable to the effects of climate 
change due to their varied geography, dependence on economic sectors that will be 
adversely impacted by changes in hydrometeorological conditions and entrenched struc-
tural weaknesses. At the same time, the region lacks the fiscal space to ramp up public 
policies to mitigate climate shocks and reduce greenhouse gas (GHG) emissions.

In this paper, we assess the impact of climate change on economic growth in six Latin Amer-
ica and Caribbean countries. We employ a standard economic modeling approach based 
on a Cobb-Douglas production function. To incorporate climate effects, we apply a damage 
function based on temperature variations to total factor productivity (TFP). To make our 
analysis tractable we present results for the Dominican Republic, Guatemala, Honduras, 
Jamaica, Paraguay and Peru.

Our analysis is based on two scenarios. In the first, average temperatures in Latin America 
and the Caribbean increase by 2.4 degrees Celsius by 2100 (2.4°C scenario). This scenario 
assumes that the mitigation efforts outlined by Nationally Determined Contributions (NDCs) 
under the Paris Agreement are fully implemented. Our second scenario foresees a more 
significant increase, with average temperatures rising by 4.9°C by 2100 (4.9°C scenario). 

We find that rising temperatures will have a very significant impact on TFP, which is already 
contracting in several countries. In the 2.4°C scenario, the annual average TFP growth rate 
for the countries in our study would be -0.6 percent for the period 2024-2050, compared 
to an average of -0.2 percent during 2004-2023. The higher temperatures in the 4.9°C 
scenario would result in annual average TFP growth falling to -0.8 percent. 

Gross domestic product (GDP) growth, which is already weak and trending lower in the 
region, is projected to slump as TFP growth rates fall further into negative territory. Average 
annual GDP growth in 2050 would reach 1 percent in the 2.4°C scenario and just 0.2 per-
cent in the 4.9°C scenario. Worryingly, GDP per capita would also fall sharply with negative 
implications for social wellbeing.

A key finding of our analysis is that TFP and GDP growth rate losses are not linear as tem-
peratures rise, particularly in the 4.9°C scenario. As a result, the investment needed to com-
pensate for these losses increases exponentially over time. We estimate that the average 
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additional annual investment to close the GDP growth gap between our 2.4°C and 4.9°C 
scenarios could reach 14 percentage points of GDP by 2050.

Carbon taxes have increasingly been proposed as an instrument to finance climate invest-
ment in emerging and developing countries (IMF 2023). However, only five countries in 
the region have adopted a carbon tax. These instruments generate very limited revenues, 
less than 0.05 percent of GDP in most cases, due to their low carbon prices and limited 
emissions coverage.

We estimate that a carbon tax with a carbon price of $50 per ton of carbon dioxide equiva-
lent (tCO2e), covering a larger percentage of emissions, could generate 1.4 percent of GDP 
on average in the region. Implementing such a tax could be difficult in the region, as it would 
require a near 10-fold increase in prevailing carbon prices. 

Our modeling suggests that a carbon tax along these lines could finance a small propor-
tion—roughly 12 percent— of the additional annual investment required to compensate for 
GDP growth losses due to rising temperatures. As such, a carbon tax alone would likely be 
insufficient to meet the investment challenges facing the region.

Generating the investment needed to tackle climate change will require a robust financing 
framework that ensures fiscal sustainability and promotes private sector participation. This 
will require efforts to strengthen domestic resource mobilization; reduce the cost of capital 
for public and private investment; and establish debt restructuring and relief mechanisms 
for highly indebted climate-vulnerable countries.

The structure of the paper is as follows. The first section outlines our modeling approach 
and presents the results of our two scenarios. It also analyzes the additional annual invest-
ment required to compensate for GDP growth losses. The second section reviews existing 
carbon taxes in the region and presents revenue estimates for a carbon tax with a broader 
tax base and a higher carbon price. The third section examines the macroeconomic effects 
of investment financed by a carbon tax. The fourth section reviews options for a climate 
financing framework. This is followed by some concluding remarks.

THE INTENSIFICATION OF CLIMATE CHANGE WILL ENACT A 
HEAVY TOLL ON ECONOMIC GROWTH IN LATIN AMERICA 
AND THE CARIBBEAN

For the purposes of this paper, our modeling strategy is in line with the approach adopted 
in the integrated assessment models, which incorporate changes in TFP to calculate the 
negative impact of climate change on long-term growth (Moore and Diaz 2015; Dietz and 
Stern 2015; Henseler and Schumacher 2019). We adopt a modeling approach in which 
climate change, defined as variations in temperature, directly impacts TFP. To make our 
analysis tractable we estimate the model for six countries in the Latin America and the 
Caribbean—the Dominican Republic, Guatemala, Honduras, Jamaica, Paraguay and Peru 
(LAC-6)—for the period 2024-2050. 
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Empirical Framework

Our model builds on TFP as the main mechanism by which climate change can impact 
long-run growth.1 Conventionally, the growth path of technical progress is described by the 
following equation (Solow 1956):

	 	 (1)

where At, A0 and λ indicate the TFP level index, the initial condition and the exogeneous rate 
of technical change respectively.2 Technical change is assumed to be output augmenting 
(i.e. both capital and labor augmenting).3 This definition has the advantage of considering 
the potential impact of climate change on both production factors simultaneously. Climate 
change therefore influences the behavior of TFP and the trajectory of medium-term growth 
(Nordhaus 2018). 

Climate change impact on TFP is given by:

	 	 (2)

Where:

 is the climate change-impacted TFP level index and At is taken from equation (1).

Climate change causes economic damage occurring at time t as a function of temperature 
variations represented by the function (Dt).4 The function (Dt) is assumed to take the form 
of a quadratic polynomial function depending on temperature increases (Tt):

 	 	 (3)

The parameters ϴ are fixed and adjusted for temperature increases specific to each of the 
selected countries based on two future climate scenarios.5 

We construct two scenarios to explore the impact of different future temperature trajec-
tories. Our first scenario (2.4°C scenario) assumes that the annual average temperature 

1 In the economic literature there are multiple approaches to analyzing the macroeconomic impacts of climate 
change on economic growth. The most common consists of directly assessing the effect of climate change on eco-
nomic growth by parameterizing a “climate damage function,” which accounts for economic losses in terms of per-
centage points of GDP, generally including the impact of temperature change relative to pre-industrial levels (Tol 
2024; Wenz and Kuik 2024; Burke et al. 2015; Dietz and Stern 2015; Howard and Sterner 2017; Burke et al. 2018). 
Another modeling approach captures the impact of climate change on growth by underscoring its negative effects on 
production inputs, including capital accumulation (Fankhauser and Tol 2005), reduced investment flows (Acevedo 
et al. 2020) and human capital accumulation (Caruso, de Marcos and Noy 2023), as well as labor productivity and 
labor supply generally applied to a national context (for the case of Latin American and Caribbean countries see 
Dasgupta et al. 2021).
2 Usually, A0 is set to 1.
3 Termed as Hicks-neutral. See Hicks (1932) for the original version. For a textbook discussion, see Dasgupta (2010) 
and Jones (1975).
4 Temperature variations are usually assessed against the pre-industrial period (see Estrada, Tol and Botzen 2019).
5 Our projections do not include climate impacts such as precipitation, sea level rise, natural disasters or conse-
quences due to more frequent temperature variations, such as daily variations. Based on the estimation of historical 
impacts, we assume that the relationship between temperature and TFP is stable over time.
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deviation rises modestly until it reaches 2.4°C by 2100 on average for the LAC-6 countries.6 
Our second scenario (4.9°C scenario) assumes a greater increase in the annual average 
temperature deviation, to reach 4.9°C by 2100. See annex 1 for the calculation of coun-
try-specific temperature trajectories under both scenarios.

Using a supply-side approach, we assume that the technology for a given economy at time 
t can be described by a Cobb-Douglas production function with the usual properties and 
constant returns to scale (CRS):

	 	 (4)

where Yt denotes the output level,  the climate-change-impacted TFP level index, KP and 
KG the stock of private and public capital, respectively, and Lt the labor input. The parameters 
a, γ and β stand for the private and public capital shares and the labor share respectively. 
The hypothesis of CRS implies that (β = 1 – a – γ).

Unlike in traditional approaches, the aggregate capital stock is separated into private and 
public capital, so that the latter can be treated as an explicit source of growth, alongside pri-
vate capital and technical change (Dykas, Tokarski and Wisła 2023).7 This disaggregation 
allows us to specifically examine the effects of recycling carbon tax revenues to support 
investment.

In doing so, we assume that additional public investment (IG) is financed solely by fiscal 
revenues:

	 	 (5)

where τYt stands for fiscal revenues, with the fiscal rate τ ∈ (0,1), and sKG the fraction allo-
cated to investment in public capital. 

Private investment (IP) consists of disposable income (1 – τ)Yt and subsidies from the public 
sector:

	 	 (6)

The private sector allocates a fraction of its disposable income (s P
KP) and the public sector 

devotes a proportion of its tax revenues (s G
KP) to support private capital accumulation.8

In this way, the revenues derived from the carbon tax are allocated to increase public and 
private investment according to the initial investment structure of the selected countries.

6 The base year is set to 1901, the initial date from which historical data are available for each country, with the cor-
responding five-year smooth average in terms of temperature.
7 A large literature demonstrates the favorable contribution of public capital to economic growth, especially for 
emerging countries. See for example Romp and Haan (2007) for a theoretical and empirical study of the link between 
public investment (capital) and economic growth, and Santiago et al. (2020) for an empirical analysis applied to Latin 
America.
8 Private investment outlays financed through subsidies or transfers stemming from the government budget tend to 
be framed as a public source of private investment.



6  gdpcenter.org/TaskForce

From equations (5) and (6), the accumulation process of public and private capital is derived 
as: 9

	 	 (7)

	 	 (8)

where δG and δP denote the depreciation rates, with δG, δP ∈ (0,1).

In the model, the productivity of private capital is enhanced by the accumulation of public 
capital.10

Labor is proxied by the number of workers expressed as:

	 	 (9)

with ρt the labor participation rate, ωt the ratio of working-age population with respect to 
the total population and Nt the total population. Note that Nt = ent, with the demographic 
growth rate (n) assumed to be exogenous (n > 0). 

The economic growth rate is then derived using the intensive form of equation (1), i.e. per 
unit of labor, as follows:11

	 	 (10)

with  and  (for any KP and KG).

The growth rate of output per unit of labor between (t) and (t + 1), i.e. in discrete terms, is 
computed as:

	 	 (11)

where g stands for the growth rate of each variable under consideration. 

Finally, the growth rate of total output (Y), using  and equation (9):

	 	 (12)

Model Results

TFP has been exceptionally weak in Latin America and the Caribbean over the last two 
decades. As seen in Table 1, annual TFP growth averaged -0.2 percent per year during 
2004-2023 for the six countries included in our analysis. This situation will likely deteriorate 

9 Note that the process of capital accumulation can be generally described by a differential equation as .
10 From equation (4), we get . Furthermore, empirical evidence tends to show a positive 
elasticity of output with respect to public capital (Arslanalp et al. 2020).
11 The hypothesis of homogeneity of degree one permits use of the intensive form of the production function by 
decomposing the production per worker into key components: TFP and (private and public) capital intensity.
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significantly because of climate change. Average TFP growth could slump to -0.6 percent 
on average for the group under our 2.4°C scenario. Under the 4.9°C scenario, we project an 
even larger decline in TFP growth rates, with the group average falling to -0.8 percent. 

TABLE 1 Latin America and the Caribbean (Selected Countries): Average Observed and 
Projected TFP Growth Under Future Climate Scenarios, 2024-2050

Observed 20-year 
average (2004-2023)*

2.4°C scenario  
(projected)

4.9°C scenario  
(projected)

LAC-6 -0.2 -0.6 -0.8

Dominican Republic -0.4 -1.1 -1.4

Guatemala -0.1 -0.3 -0.5

Honduras 0.1 0.1 -0.1

Jamaica -1.0 -1.7 -1.9

Paraguay 0.5 0.1 -0.2

Peru -0.2 -0.4 -0.6

Source: Prepared by the authors.
Notes: All numbers are percentages. *Based on data provided by The Conference Board Total Economy Database.

GDP growth rates are projected to slump, reflecting the negative impact of climate change 
on TFP growth. This will aggravate the existing cyclical downturn in economic growth in the 
region. In the 2.4°C scenario, annual GDP growth could average 1 percent in 2050 (Figure 
1). GDP growth rates would fall further in the 4.9°C scenario, averaging just 0.2 percent in 

FIGURE 1 Latin America and the Caribbean (Selected Countries): Projected Real GDP 
Growth Under Future Climate Scenarios, 2050

Source: Prepared by the authors.
Note: The growth trend shown in the figure corresponds to the projected results without taking into account the 
damage function on TFP (see equation 2).
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2050. At the country level, those in the Caribbean would be the most impacted. In Jamaica, 
annual GDP growth could fall to -3.4 percent in 2050 in the 4.9°C scenario. The Dominican 
Republic would also see a contraction in GDP growth. Growth rates would also fall in Central 
American and South American countries, but would remain positive in both scenarios.

The decline in GDP growth would translate to a significant decline in GDP per capita (Figure 
2). On average, GDP per capita could be 14 percent lower in 2050 in the 2.4°C scenario 
and 22 percent lower in the 4.9°C scenario, compared to current trends. The situation of 
countries in the region is not unique. For example, Burke et al. (2015) suggest that if climate 
change is left unmitigated, 77 percent of countries will be left poorer in terms of GDP per 
capita as a result of temperature increases than they would be without climate change.

FIGURE 2 Latin America and the Caribbean (Selected Countries): Projected Real GDP Per 
Capita Under Future Climate Scenarios, USD, 2050

Source: Prepared by the authors.
Notes: The growth trend shown in the figure corresponds to the projected results without taking into account the 
damage function on TFP (see equation 2). Initial values of GDP per capita (constant 2015 US dollars) in 2023 are 
extracted from the World Bank Indicators (see annex 1).

An important consideration is that the negative effects of rising temperatures on TFP and 
GDP growth are not stable over time, but rather accelerate. As shown in Figure 3, the fall 
in average TFP growth is highly nonlinear in the 4.9°C scenario, particularly after the mid-
2030s. This nonlinearity is also apparent in the 2.4°C scenario, but to a lesser degree. In 
turn, GDP growth losses become ever greater over the projection period, compared to medi-
um-term trend growth. The accelerating decline in GDP growth due to rising temperatures 
must be a matter of great concern for countries in the region. Rising global temperatures 
are largely exogenous for the region, as their trajectory depends on the actions taken by a 
small group of large GHG emitters. The 4.9°C scenario therefore cannot be discounted, and 
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policymakers should ensure that their policy measures can scale to any potential increase 
in temperature.

FIGURE 3 Latin America and the Caribbean (Selected Countries): Projected TFP and GDP 
Growth Rates on Average Under Future Climate Scenarios, 2024-2050

	 TFP growth	 GDP growth

Source: Prepared by the authors.
Notes: The vertical axis represents percentages. Countries included in the sample are the Dominican Republic, Gua-
temala, Honduras, Jamaica, Paraguay and Peru.

To compensate for temperature-induced losses in GDP growth, countries would need to 
undertake large-scale investments that would have to grow over time, reflecting the nonlin-
ear effects of climate change on TFP and GDP growth trends (Figure 4). To close the GDP 
growth gap between the 4.9°C and 2.4°C scenarios, average annual additional investment 
would need to rise to 14 percentage points of GDP by the 2040s. This would imply total 
investment of 35 percent of GDP, compared to the 21 percent of GDP baseline. However, 
this group average masks significant variation at the country level. In the Dominican Repub-
lic and Paraguay, annual additional investment could reach 20 GDP points, which would 
equate to a near-doubling of total investment from current levels. 

These projections are largely in line with existing studies on investment needs to achieve 
the Sustainable Development Goals and tackle climate change in the region. Aggregate 
estimates of annual additional infrastructure investment needed to close development gaps 
converge on values of between 3 percent and 8 percent of GDP per year (Rozenberg and Fay 
2019; Fay et al. 2017). Including other social objectives, such as addressing extreme poverty 
or expanding secondary education, argues for additional outlays of upwards of 16 percent of 
GDP by 2030 (Castellani et al. 2019). Estimates at the country level are indicative of a wide 
variety of situations, with additional annual investment of more than 10 percent of GDP per 
year by 2030 in countries such as Belize, Haiti, Nicaragua and Paraguay (Carapella et al. 
2023).
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WHAT IS THE POTENTIAL OF CARBON TAX TO MOBILIZE 
REVENUES AND FINANCE THE NECESSARY INCREASE IN 
INVESTMENT?

Carbon taxes have been promoted as a powerful instrument to catalyze a low-carbon tran-
sition and finance transformative public fiscal policies (IMF 2023). They have also been 
proposed as an important tool for mobilizing revenues to finance public investment to accel-
erate climate change mitigation and adaptation actions. This ability to generate revenues is 
of particular importance for countries in Latin America and the Caribbean, many of whom 
face increasing demands on public spending and ever-shrinking fiscal space. This section 
reviews the state of the fiscal space and the extent to which debt service has resulted in 
development distress. It also reviews the state of carbon taxes in the five countries that use 
them in the region: Argentina, Chile, Colombia, Mexico and Uruguay. Finally, it presents 
estimates of the revenues that a carbon tax could generate in the region based on an eco-
nomically significant carbon price and a broad tax base.

Limited Fiscal Space for Urgent Climate Investment

There are substantial fiscal constraints on additional public investment to address climate 
change. Public debt levels are high in the region. They rose sharply in 2020 due to the 
COVID-19 pandemic, but were on the rise even before then, especially in Latin America, 
owing to large and persistent fiscal deficits (Figure 5). Between 2008 and 2019, gross 

FIGURE 4 Latin America and the Caribbean (Selected Countries): Projected Total Invest-
ment Required to Compensate for the Reduction in GDP Growth in the 4.9°C Scenario as 
Percentage of GDP, 2024-2050

Source: Prepared by the authors.
Notes: The 20-year average corresponds to the total investment ratio over the period (2000-2019), extracted from 
the Investment and Capital Stock Dataset (IMF).
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general government public debt for Latin American countries rose from a low of 33 percent 
of GDP to 50.8 percent of GDP, an increase of 17.8 points of GDP. After peaking in 2020, 
public debt trended downward, due in large part to robust growth in nominal GDP, as it 
remained relatively stable in absolute terms. This downward adjustment has proven to be 
short-lived and public debt is again on the rise, averaging 59 percent of GDP for Latin Amer-
ica in 2023, well above the level registered in 2002 when the region experienced a period of 
severe financial and economic crisis. 

FIGURE 5 Latin America (16 Countries)* and the Caribbean (13 Countries)**: General 
Government Gross Public Debt as Percentage of GDP, 2000-2023***

Source: Economic Commission for Latin America and the Caribbean (ECLAC), on the basis of World Economic Out-
look, April 2024, International Monetary Fund (IMF).
Notes: *Argentina, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, Guatemala, Hondu-
ras, Mexico, Nicaragua, Panama, Paraguay, Peru, Uruguay. **Antigua and Barbuda, Bahamas, Barbados, Belize, Gre-
nada, Guyana, Jamaica, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, and Trinidad 
and Tobago. ***Simple averages.

In the Caribbean, public debt levels have largely stabilized at a high level after a significant 
increase in the aftermath of the global financial and economic crisis of 2008-2009. This 
is largely the result of a fiscal policy stance supportive of short-term debt sustainability 
and a reduction in the overall level of public debt. The COVID-19 pandemic upturned this 
policy stance, with countries adopting significant fiscal packages to offset the impact of the 
crises on their citizens and vulnerable economic sectors, particularly international tourism. 
However, fiscal consolidation measures reemerged immediately after the peak of the crisis, 
as countries sought to address fiscal imbalances.

A growing constraint on available fiscal space in the region is rising interest payments on 
public debt. As shown in Figure 6, central government interest payments in Latin America 
reached 2.7 percent of GDP in 2022, compared to 1.7 percent of GDP in 2012. In some coun-
tries, such as Costa Rica and Ecuador, the increase over the period was more significant. This 
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upward trend was reinforced in 2022 and 2023 by rising interest rates—both internationally 
and domestically—as central banks sought to contain a surge in inflation (ECLAC 2024; 
ECLAC 2023b). As a result, countries have devoted ever-growing proportions of their tax 
revenues to cover interest payments. On average, interest payments in Latin America were 
equivalent to 16 percent of total tax revenues in 2023, up from 11 percent in 2012. This ratio 
rose significantly in Costa Rica, Panama, Ecuador and Paraguay, reaching over 30 percent in 
the first two of these countries.

FIGURE 6 Latin America (16 Countries): Central Government Interest Payments as 
Percentage of GDP and Tax Revenues, 2012 and 2023

	 Percentage of GDP	 Percentage of tax revenues

Source: Prepared by the authors, based on CEPALstat.

The need to devote a growing share of public resources to cover rising interest payments 
has led to development distress in Latin America and the Caribbean (ECLAC 2023a). The 
diversion of resources has sharply limited growth—or even led to cuts—in social and invest-
ment outlays that are a prerequisite for achieving productive, inclusive and sustainable 
development. As illustrated in Figure 7, interest payments in 2021 were equivalent to more 
than 60 percent of spending on education and health, and 50 percent of social protection 
outlays. Of particular concern for the region is the clearly inverse relation between interest 
payments and public investment. In 2021, interest payments were equivalent to 185 per-
cent of public investment expenditures on average, compared to 76 percent in 2012. Both 
before the pandemic and immediately after its worst period, fiscal consolidation has largely 
depended on capital expenditure cuts.

Carbon Taxes as a Means of Generating Additional Revenues: 
Experiences in the Region

Taxation of carbon emissions in Latin America builds on the combined experiences of coun-
tries that have implemented and perfected the use of carbon taxes since the early 1990s. 
The first generation of carbon taxes was adopted in Scandinavian countries, beginning with 
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Finland in 1990 and then quickly followed by Sweden (1991), Norway (1992) and Denmark 
(1994). After this initial wave, adoption of carbon taxes slowed, partly due to growing inter-
est in emissions trading systems, such as the one implemented in the European Union (Carl 
and Fedor 2016). However, carbon taxes reemerged in policy debates in the late 2000s for 
diverse motives, including countries’ increasing commitments to reduce their greenhouse 
gas emissions and the need to raise revenue to stabilize public finances following the 2008-
2009 global economic and financial crisis. This marked the beginning of a second wave of 
carbon taxes, starting with Switzerland in 2008, followed by many other countries, including 
Japan (2012), France (2014), Mexico (2014), Spain (2014), Portugal (2015), Chile (2017), 
Colombia (2017), Argentina (2018), the Netherlands (2021) and Uruguay (2022).

Carbon taxes in Latin America and the Caribbean are generally economy-wide in scope, 
covering emissions from the combustion of a range of fossil fuels (Annex 2). However, in 
practice they cover a relatively limited share of overall GHG emissions (Figure 8). In 2023, 
carbon taxes covered 29 percent of total GHG emissions on average, compared to 50 per-
cent for Denmark, Finland, Norway and Sweden. This is in part due to a focus on liquid 
fuels and exemptions for natural gas. For example, in Argentina, the tax covers liquid fuels 
(gasoline, diesel, kerosene and fuel oil) and some solid fuels (petroleum coke and coal). 
However, exemptions exist for export; sales of fuels for international aviation, shipping and 
fishing vessels; products used as raw materials for chemical and petrochemical processes; 
and fuel oil used for maritime cabotage. In the case of biodiesel and bioethanol, the tax only 
applies to the fossil fuels component; pure biofuels are not covered, nor are liquid petroleum 
gas (LPG) or natural gas.

FIGURE 7 Latin America and the Caribbean: Central Government Interest Payments as 
a Percentage of Spending on Education, Health, Social Protection and Public Investment, 
2012 and 2021

Source: ECLAC 2023a.
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FIGURE 8 Percentages of Greenhouse Gas Emissions Covered by Existing Carbon Taxes, 
2023

Source: Prepared by the authors based on data from the World Bank State and Trends of Carbon Pricing Dashboard
Note: Data as of April 2024.

In Colombia, carbon tax covers petroleum derivatives and natural gas and in 2025 will 
extend to cover thermal coal. Coking coal is not included in the tax base. For LPG, the tax 
only applies to industrial users and for natural gas it only covers sales to hydrocarbon refin-
ers and petrochemicals producers. Fuel alcohol (ethanol) for blending with gasoline for use 
in motor vehicles and biofuels for blending with diesel are exempt, as are sales of marine 
diesel and fuels used for international transport. Exports of fossil fuels are also untaxed. In 
addition, carbon tax is zero-rated for gasoline, diesel and jet fuel in selected departments 
and municipalities, although this preferential treatment does not apply in areas where 
hydrocarbons are produced or refined.

In Mexico, carbon dioxide (CO2) emissions are taxed under the existing Special Tax on Pro-
duction and Services (Impuesto Especial sobre Producción y Servicios—IEPS), which covers 
emissions from the combustion of liquid fuels (gasoline and diesel, among others), propane, 
butane and some solid fuels including coke and mineral coal. Notably, in-scope emissions 
are those that exceed those that would be generated by the combustion of natural gas. As 
such, the tax does not cover natural gas. 

In Uruguay, CO2 emissions from the combustion of high-octane gasolines are covered by the 
Specific Internal Tax (Impuesto Específico Interno—IMESI).

Chile stands out in the region, as it includes CO2 emissions in the tax on stationary sources 
of pollutants (Impuesto Verde a las Fuentes Fijas Contaminantes), whose tax base also includes 
emissions of particulate matter, nitrogen oxides (NOx) and sulfur dioxide (SO2). Unlike other 
countries in the region, which tax fuel producers or importers, this tax applies to downstream 
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FIGURE 9 Nominal Carbon Price, USD, 2024

Source: Prepared by the authors, based on data from the World Bank State and Trends of Carbon Pricing Dashboard.
Note: Data as of April 2024.

emitting establishments that emit over 25,000 tons of CO2 or over 100 tons of particulate 
matter per year. Power generators with a capacity of less than 500 kilowatts (kWt) are 
exempt. Establishments whose primary energy source is biomass are also exempt, whether 
or not any additives are used in the combustion process.

Most carbon taxes in the region are formulated to share a point of regulation with existing 
taxes on fossil fuels. In Argentina, Colombia, Mexico and Uruguay, the carbon tax is collected 
principally from entities that are situated midstream in the fossil fuels value chain, including 
refineries, manufacturers of fossil fuel products, importers and, in some cases, distributors 
(Annex 2). Most countries also tax withdrawals of fossil fuels for own use. In Colombia, the 
point of taxation for the carbon tax on thermal coal is downstream in the value chain, as it is 
levied on final users. Chile also has a point of taxation downstream, reflecting the formula-
tion of the carbon tax, which—uniquely in the region—is applied directly to CO2 emissions.

A key element in the design of a carbon tax is the pricing of carbon emissions. Conceptually, 
this price should be set to reflect the social cost of carbon, and potentially GHGs more 
broadly. However, carbon prices in the region are currently low relative to other countries 
and to existing social cost of carbon benchmarks. As of early 2024, the prevailing nominal 
carbon price per tCO2e in Argentina, Chile, Colombia and Mexico was less than $10 (Figure 
9). Chile is indicative of this gap, as its carbon tax legislation specifies a carbon price of 
$5 per tCO2e, significantly below the government’s estimate of $63.4 for the social cost of 
carbon in 2024 (Republic of Chile 2024). Uruguay stands out for its high carbon price, at 
$167 per tCO2e in 2024.
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It is important to note that carbon tax legislation in the region, except in Chile, establishes 
the carbon price in national currency, not in US dollars. The tax takes the form of a unit 
tax, with a rate—or carbon price—for each individual fossil fuel based on its CO2 content. 
Typically, these rates have a built-in adjustment mechanism to ensure that they will remain 
economically significant and continue to incentivize steps to reduce emissions. In Argen-
tina, Colombia, Mexico and Uruguay, this adjustment is made annually or quarterly, based 
on the change in the consumer price index (CPI). 

Some countries include additional conditions in the adjustment mechanism. In Colombia, 
the percentage variation in the carbon price, based on the CPI, is being increased annually 
by one percentage point until the carbon price is equivalent to three tax value units (unidad 
de valor tributario—UVT) per ton of CO2, after which it will be based on inflation only. For 
coal, the application will be progressive, with a zero rate for 2023 and 2024, followed by 
annual increments of 25 percentage points of the total rate until full application in 2028. In 
Mexico, the increase in the carbon price is capped so that it does not exceed 3 percent of 
the sale price of each fuel covered by the tax.

The use of a national-currency-based carbon price means that its dollar value can swing 
markedly with movements in the exchange rate. For example, the carbon price in Argentina 
has fallen sharply in US dollar terms, to $0.8 per tCO2e in April 2024—diverging significantly 
from the original target of $10 per tCO2e—as the national currency has depreciated signifi-
cantly in recent years. The decline was also due to the suspension of quarterly adjustments 
for the second half of 2021 and all of 2022. Additionally, in March 2022 gasoline and diesel 
were exempted from carbon tax, until the end of 2024. In contrast to the other countries in 
the region, in Chile the carbon price is fixed in US dollar terms in legislation.

Relatively narrow tax bases and low carbon prices have limited the revenues generated by 
the carbon tax in the region. As seen in Figure 10, these revenues have remained below 0.1 
percent of GDP in most countries. In 2023, carbon tax revenues were less than 0.1 percent of 
GDP in Argentina (0.03 percent), Chile (0.04 percent), Colombia (0.04 percent) and Mex-
ico (0.02 percent). In contrast, revenues in Uruguay reached 0.35 percent of GDP, as a high 
carbon price—among the highest in the world—compensates for a very narrow tax base. As 
such, Uruguay is the only country in Latin America that generates revenues comparable to 
those in countries such as Finland, Norway and Sweden. In sum, despite their prominence in 
international climate policy discussions, carbon tax revenues are generally modest.

Another consideration for the adoption of a carbon tax is the eventual distribution of 
revenues it generates. From a theoretical perspective, a carbon tax can create a “double 
dividend,” reducing GHG emissions and bolstering economic activity, if the revenues are 
used—recycled—to reduce distortionary taxes, such as those on capital and labor that dis-
incentivize investment or work (Goulder 1995; Jaeger 1995; Parry 1995; Bovenberg 1999). By 
financing targeted subsidies, a carbon tax could also improve equality and reduce poverty, 
making it more politically feasible (Goulder et al. 2019; Maestre-Andrés et al. 2019).

In contrast to these theoretical prescriptions, carbon tax revenues in the region are largely 
channeled to the general budget or through existing distribution mechanisms. In Argentina, 
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FIGURE 10 Carbon Tax Revenues as Percentage of GDP, 2014-2023

Source: Prepared by the authors, based on official data.
Note: Carbon tax revenues for Argentina were sourced from the World Bank Carbon Pricing Dashboard.

carbon tax revenues—excluding those for fuel oil, petroleum coke and mineral coal12—go 
to the national treasury, national housing fund, provinces, pension obligations in the social 
security system, the water infrastructure trust, the transport infrastructure trust and public 
transport compensation. Revenues from the tax on fuel oil, petroleum coke and mineral coal 
are distributed through the federal tax revenue sharing system with provinces. Chile and 
Mexico have no predefined uses for carbon revenues.

Colombia stands out as an exception in this regard. The reform of the carbon tax, passed 
in 2022, created a Fund for Sustainability and Climate Resilience that is managed by the 
Ministry of Environment and Sustainable Development. Since January 2023, 80 percent of 
the tax proceeds have been deposited in this fund, with the aim of financing a wide range of 
environmental and climate change projects. These include financing the climate action goals 
set forth in Law 2169 of 2021 (“Climate Action Act”) and those outlined in the country’s 
NDCs submitted under the Paris Agreement on climate change. The remaining 20 percent 
of the carbon tax revenues are used to finance the Comprehensive National Program for the 
Substitution of Illicit Use Crops.

Uruguay’s carbon tax legislation does not explicitly define how the revenues are to be used. 
Rather, it authorizes the executive branch to allocate an unspecified percentage to establish 
a special fund to finance policies aimed at reducing GHG emissions, promoting sustainable 
transportation and adapting ecosystems and productive systems to climate change.

12 Of the tax revenues from fuel oil, petroleum coke and mineral coal, 42.34 percent go to the national budget and 
57.66 percent to the provinces. 
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What Revenue-Generating Potential Could Be Expected of a Carbon Tax 
with an Economically Significant Carbon Price and a Wide Tax Base?

The revenue potential of carbon taxes can be significant but is highly dependent on the 
politically feasible carbon price, the composition of the tax base and the extent of exemp-
tions for various economic actors. We model the revenue potential of a carbon tax using a 
price of $50 per ton of CO2e emissions. This value is largely in line with the carbon price 
corridors proposed in the literature as necessary to achieve tangible reductions in GHG 
emissions. The High-Level Commission on Carbon Prices (2017) estimates that a carbon 
price consistent with the targets outlined in the Paris Agreement is at least $40-80 per ton 
of CO2 by 2020, rising to $50-100 per ton of CO2 by 2030. Black et al. (2021) suggest that 
carbon prices needed to stay within a 2°C global warming target would be in the range of 
$40-70 per ton of CO2 and $20-60 per ton of CO2 by 2030 for upper- and lower-income 
emerging and developing countries, respectively. The tax base is assumed to include CO2e 
emissions from the electricity, transport and manufacturing sectors.

The revenues generated by a tax along these lines could be very significant. As Figure 11 shows, 
estimated carbon tax receipts reach 1 percent of GDP in many countries, with a regional aver-
age of 1.4 percent of GDP. Higher-than-average revenues in countries such as Guyana, Jamaica, 
the Plurinational State of Bolivia, Suriname and Trinidad and Tobago are the product of major 
industrial activities associated with the exploitation of non-renewable natural resources. 
However, these results must be treated with caution. The application of a carbon tax can 
induce changes in consumption patterns that erode other energy-based tax bases, resulting in 
a lower net-tax take. Under an ideal situation where a carbon tax reduces emissions, revenues 
would also likely decline over time as the economy is progressively decarbonized.

FIGURE 11 Latin America and the Caribbean: Estimated Carbon Tax Revenues as Percent-
age of GDP with a Carbon Price of $50 per Ton of CO2e Emissions

Source: Prepared by the authors.
Note: Carbon tax revenues in US dollar terms are estimated by applying the carbon price to emissions generated in 
the electricity, transport and manufacturing sectors in 2019. The carbon-tax-to-GDP ratio is then calculated using 
data on GDP in US dollars at current prices from the World Economic Outlook, October 2023 (IMF 2023).
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These estimates are in line with others in the economic literature. Black et al. (2021) esti-
mate that a carbon tax with a carbon price of $50 could generate upwards of 1.5 percent of 
GDP per year in higher-income emerging and developing economies, while a carbon price 
of $25 would potentially mobilize 1 percent of GDP per year in lower-income emerging and 
developing economies (Black et al. 2021). Studies for Honduras, Paraguay and the Plurina-
tional State of Bolivia yield similar results (Galindo et al. 2023; Borda et al. 2023; Velasco et 
al. 2023). 

WOULD CARBON TAX-FINANCED INVESTMENT BE ABLE 
TO COMPENSATE FOR GDP GROWTH LOSSES FROM THE 
INTENSIFICATION OF CLIMATE CHANGE?

To what extent can a carbon tax move the needle in terms of investment and GDP growth? 
To explore this question, we incorporate our country-level estimates of carbon tax revenues 
from the previous section into the model for the 4.9°C scenario. We assume that the tax is 
applied as of 2024 and increases gradually to reach the total estimated value in 2030. This 
value, as a percentage of GDP, is then held constant until 2050. We further assume that 70 
percent of carbon tax revenues are devoted to investment and 30 percent go to vulnerable 
households in the form of cash transfers. Carbon tax revenues for investment are distributed 
between public investment and subsidies to support private investment as outlined in the 
first section of the paper.

Recycling of carbon tax revenues could result in a modest increase in investment. As seen 
in Table 2, the carbon tax could produce a 1 GDP percentage point increase in investment 
over the period 2030-2050, on average.13 The addition of these resources would represent 
a 5 percent increase in the investment-GDP ratio in LAC-6 countries, with above-average 
rises in Jamaica (8 percent) and Guatemala and Honduras (both 6 percent). However, car-
bon-tax-financed investment would be insufficient to compensate for the losses in GDP 
growth observed in the 4.9°C scenario.14 On average, carbon-tax-financed investment would 
represent 12 percent of the estimated total investment gap. In Jamaica and Honduras, the 
tax would cover 23 percent and 21 percent of the gap, respectively. In contrast, in Paraguay 
the boost to investment provided by carbon tax revenues would be equivalent to only 5 
percent of the estimated investment gap.

Although the carbon tax results in a higher level of total investment, this is insufficient to 
significantly change the projected rate of GDP growth compared with the 4.9°C scenario 
(Figure 12). By 2050, the additional investment would raise the GDP growth rate by just 
0.09 percentage points for the LAC-6 average. This average trend is replicated at the coun-
try level, with all six countries seeing a similar improvement in GDP growth rates in 2050. 
It is important to note that the contribution of climate-tax-financed investment to GDP 

13 Assuming a gradual increase of the carbon tax to reach $50 in 2030. 
14 These estimates of the investment required to compensate for the losses in GDP growth caused by intensification 
of climate change are presented in more detail in the first section of the paper.
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FIGURE 12 Selected Countries: GDP Growth Rates (Percentages) by Climate Scenario, 
2024-2050

	 Dominican Republic	 Guatemala

growth is more significant in the short-term, although it does not bring the economy back to 
the 2.4°C scenario in most countries.

In the short-term, there are two clear exceptions to this general trend. The positive effect of 
carbon-tax-financed investment leads to a transitory overshoot of GDP growth compared 
to the 2.4°C scenario in Guatemala and Honduras. Both countries experience a GDP growth 
bonus in the years leading to 2040. This is in large part due to their lower baseline levels 

TABLE 2 Selected Countries: Total Investment Required to Compensate for GDP Growth 
Losses in the 4.9°C Scenario as Percentage of GDP, 2030-2050*

Country Existing 
investment 

level

Investment required to compensate  
for the loss of GDP growth caused by  

climate change intensification 

Total  
required 

investment 
levelTotal Carbon-tax- 

financed 
investment

Remaining 
investment 

gap

Dominican Republic 24.5 6.1 0.9 5.2 30.6

Guatemala 14.0 7.3 0.8 6.5 21.3

Honduras 23.1 5.7 1.3 4.4 28.8

Jamaica 22.1 8.2 1.7 6.5 30.3

Paraguay 19.8 13.7 0.7 13.0 33.5

Peru 21.5 9.1 0.7 8.4 30.6

LAC-6 20.8 8.3 1.0 7.3 29.2

Source: Prepared by the authors.
Note: *Simple averages. 
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	 Honduras	 Jamaica

	 Paraguay	 Peru

Source: Prepared by the authors.

of investment, which results in a high marginal productivity for the additional investment 
financed by the carbon tax. Nevertheless, this bonus then dissipates, leading GDP growth 
to significantly lag the 2.4°C scenario trajectory in the last decade of the projection period.

These projections should be approached with caution, as multiple factors could influence 
growth in the medium term. Downside risks include a prolonged period of weak productivity 
growth if a disorderly transition inhibits the reallocation of resources in the economy (Geels 
et al. 2021; OECD 2017). Unproductive public investment may fail to produce the expected 
boost to economic growth. On the upside, growth rates may be higher than projected if 
fiscal multipliers for green capital formation are greater than expected (Batini et al. 2021). 
Decarbonization efforts that promote innovation could lead to deep technological changes 
that boost productivity and growth (IMF 2020).
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FINANCING MECHANISMS TO SCALE-UP URGENT FRONT-
LOADED INVESTMENTS

As established in this paper, large-scale public and private investment will be necessary 
to effectively tackle the growing impact of climate change. However, given the dynamic 
and potentially nonlinear impact of climate change, efforts to front-load these investments 
could pay significant dividends in the short and medium terms, closing GDP growth gaps 
due to climate shocks (Titelman et al. 2022; ECLAC 2023). Kickstarting critical adaptation 
and mitigation projects would build resilience to climate shocks as well as spur long-term 
growth through their positive multiplier effects on capital accumulation, productivity and 
employment. Front-loaded investments are also desirable from a cost-benefit standpoint, 
as they are typically less costly than ex-ante investments.

Making public investment fiscally viable and creating opportunities for private sector inves-
tors is contingent on mobilizing large-scale climate finance (Titelman et al. 2023). Efforts to 
strengthen domestic resource mobilization will be required, particularly reforms that seek 
to raise both the level of tax revenues and the progressivity of the tax structure. However, 
cognizant of the clear benefits of front-loading climate investment, public international and 
national financial institutions should take steps to reduce the cost of financing. Concessional 
finance could be a potent tool for ensuring the viability of front-loaded climate investment 
(Titelman et al. 2023; ECLAC 2023b). Finally, the establishment of institutionalized debt 
restructuring and relief mechanisms will be crucial for highly indebted climate-vulnerable 
countries, such as those in the Caribbean.

Strengthening Domestic Resource Mobilization

There is substantial scope for mobilizing additional tax revenues in Latin America and the 
Caribbean. Tax revenues have remained stagnant since the end of the global financial and 
economic crisis of 2008-2009. The tax take in the region reached an average of 21.5 percent 
of GDP in 2022, roughly equivalent to the level of 21.3 percent of GDP in 2015 (Figure 13). 
This contrasts significantly with the average of 34 percent of GDP for OECD countries in 
2022. The region’s tax take is also low relative to other countries with a similar level of eco-
nomic development (OECD et al. 2021). However, the situation varies widely at the country 
level. Tax revenues surpass 30 percent of GDP in Barbados and Brazil, but fall short of 15 
percent of GDP in the Dominican Republic, Guatemala, Guyana, Panama and Paraguay.

In the short term, there are multiple options for strengthening tax revenues. Tackling tax 
evasion and avoidance stands out as a major challenge and opportunity for the region. The 
Economic Commission for Latin America and the Caribbean (ECLAC) estimates that evasion 
of income and value-added taxes in Latin America cost $433 billion in 2023, equivalent to 
6.7 percent of GDP (ECLAC 2024). Some tax systems collect less than half of the revenues 
they should theoretically generate. Measures by tax administrations can be very effective 
in addressing these shortfalls (Gómez Sabaini and Morán 2020). For example, audit and 
collection efficiency actions carried out by the Mexican Tax Authority (SAT) raised revenues 
equivalent to 2.4 percent of GDP in 2023 (SAT 2024).



	 gdpcenter.org/TaskForce  23

FIGURE 13 Latin America and the Caribbean: General Government Tax Revenues as 
Percentage of GDP, 1990-2022, and General Government Tax Revenues by Country, 2022

General government tax revenues,  
1990-2022

General government tax revenues  
by country, 2022

Source: OECD-ECLAC-CIAT-IDB 2024.

Tax expenditures also represent significant forgone revenues in the region, averaging 3.8 
percent of GDP (Campos Vázquez 2022). Fiscal incentives for investment are also signifi-
cant—around 1 percent of GDP—and often take the form of tax holidays that are not linked 
to the size of the investment nor its economic and social returns (ECLAC/Oxfam 2019). 
Cost-benefit analysis should guide the review and reform of tax incentives, ensuring that 
they are effective in achieving their objectives (Redonda et al. 2023). Existing tax incentives 
should also be reformulated to achieve greater alignment with the Sustainable Development 
Goals and with climate objectives more specifically (ECLAC 2019).

Towards the medium term, the region will necessarily require structural tax reforms to gen-
erate the resources necessary to support climate investment and growing social demands. 
Consolidating the personal income tax will be key, as it represents one of the principal tax 
gaps between the region and the countries of the Organization for Economic Co-operation 
and Development (OECD). In 2022, personal income tax revenues in the region averaged 2 
percent of GDP, well below the 8.3 percent of GDP for the countries of the OECD (OECD et 
al. 2024). At the same time, there is scope to expand and strengthen wealth and property 
taxes. This is potentially in line with recent proposals made in the G20 to establish a global 
minimum tax of 2 percent on the wealth of the ultra-rich (ECLAC 2024).

The review and modernization of fiscal regimes applied to the extractive sector is also a 
pending task for many producing countries. Reforms of these frameworks will be especially 
important for countries in the region as a net-zero emissions transition will have severe 
macroeconomic and fiscal consequences for oil and gas producers in the region (Titelman 
et al. 2022). For mining countries, conversely, the adoption of low-carbon technologies may 
drive demand for minerals and metals such as lithium and copper. In both cases, a robust 
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and progressive tax framework would ensure that the region’s producers of non-renewable 
natural resources can generate additional revenues.

Lowering the Cost of Capital for Public and Private Investment

Faced with the urgency of large-scale front-loaded climate investment, domestic resource 
mobilization efforts must be accompanied by measures at the international level to lower 
the cost of capital and improve term structures for emerging markets and developing coun-
tries. As analyzed by Titelman et al. (2023), concessional finance could make front-loaded 
adaptation investment fiscally sustainable in the medium term. International financial insti-
tutions and multilateral and national development banks are well placed to lower financing 
costs and improve the term structure of debt contracted for climate investment projects.

Multilateral development banks (MDBs) have played an active role in supporting climate 
investment in the region. In 2023, MDB climate finance commitments in the region reached 
$15.9 billion, equivalent to 0.2 percent of regional GDP (African Development Bank et al. 
2024). While MDB climate finance to the region during 2021-2023 was relatively small in 
aggregate terms, it was nevertheless very significant for some countries. As seen in Figure 
14, MDB climate finance commitments topped 1 percent of GDP per year on average over 
the period in the Bahamas, Barbados, Dominica, Grenada, Honduras and Saint Vincent and 
the Grenadines. In many cases, this reflected disbursements tied to recovery efforts after 
large-scale natural disasters. 

FIGURE 14 Latin America and the Caribbean: Climate Finance Provided by Multilateral 
Development Banks as Percentage of GDP, 2021-2023*

Source: ECLAC, on the basis of African Development Bank et al. 2024.
Notes: *Values refer to simple average for 2021-2023.
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MDBs have significant leverage on the cost of capital for climate investment in the region. 
Data from the Climate Policy Initiative (CPI) (2023) suggest that project debt instruments 
made up fully 95 percent of MDB climate finance in the region for the period 2021-2022. 
However, most debt finance was provided at market rates; low-cost project debt accounted 
for 44 percent of the total. MDBs are also more likely to support private investment mobi-
lization in countries with higher risk profiles. The OECD (2022) finds that 36 percent of 
projects financed by MDBs between 2016 and 2020 were in lower-risk countries, while this 
share rose to 55 percent for bilateral donors and 73 percent for climate funds.

National development banks (NDBs) in the region are also becoming increasingly involved 
in climate finance. During the period 2021-2022, these institutions deployed $5.8 billion in 
support of climate projects. As with MDBs, climate finance by NDBs is heavily weighted 
towards debt instruments. However, the climate lending portfolio of NDBs consists prin-
cipally of low-cost project debt (73 percent of total debt lending) (CPI 2023). An area for 
further development for NDBs is increasing their participation in climate adaptation proj-
ects. Nearly the entirety of climate finance by NDBs targets climate mitigation, particularly 
renewable energy projects (CPI 2023; Abramskiehn et al. 2017).

Countries should consider measures to reduce the risk premium associated with climate 
investments to improve the financial viability of projects depending on market rate lending. 
Climate adaptation and mitigation projects are inherently risky for private sector investors, 
as they are exposed to a wide range of potential policy, financial, macroeconomic and tech-
nological risks, among others. While countries have taken concrete steps to address these 
concerns, there is still substantial room in the region to strengthen regulatory and invest-
ment frameworks and align sectoral policies with climate objectives. Additionally, countries 
should take steps to identify investment opportunities for private investors and establish 
project pipelines (OECD 2022).

Debt Restructuring and Relief for Climate-Vulnerable Countries

Climate risk in Latin America and the Caribbean is often correlated with concerns over the 
sustainability of public debt. Countries in the Caribbean are particularly vulnerable to the 
effects of climate change as the severity of natural disasters increases. They are also among 
the most indebted countries in the world. 

Given the close links between climate change and debt vulnerability in the region, creat-
ing viable climate debt restructuring and relief mechanisms will be key to opening up the 
fiscal space needed to drive a public investment push. Despite widespread agreement on 
the importance of rationalizing and institutionalizing debt restructuring processes, there 
has been only limited progress. The Common Framework for Debt Treatments beyond the 
Debt Service Suspension Initiative (DSSI) established by the G20 to tackle debt crises has 
been less successful than envisioned, owing largely to the limited participation of some key 
creditors, particularly private sector investors. The Common Framework also has limited 
scope, targeting mainly low-income countries, despite the need for similar relief efforts for 
middle-income countries.
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In the absence of an institutionalized debt restructuring mechanism, vulnerable countries, 
particularly in the Caribbean, could benefit from debt-for-climate swaps. A promising 
example of such an initiative is the debt-for-nature swap signed between the Government 
of Belize and The Nature Conservancy (TNC). Within the framework of the agreement, a 
TNC subsidiary lent funds to the country to repurchase its outstanding external debt at a 
discounted rate, reducing its debt burden by approximately 12 percentage points of GDP 
(ECLAC 2021). The loan is backed by the proceeds of a blue bond, which will also provide 
resources to support marine conservation.

Further work in the region will be required to strengthen the inclusion of disaster- and hur-
ricane-linked clauses in new debt offerings. These clauses can provide critical liquidity relief 
in the aftermath of a natural disaster. However, they require investor buy-in, including agree-
ment on key issues such as the triggering conditions and extent of debt service relief. In the 
Caribbean, Grenada (2015) and Barbados (2018) successfully incorporated natural disas-
ter/hurricane clauses in their restructured debt. Further development of this mechanism 
could consider potential links to environmental, social and governance (ESG) indicators that 
could make these debt instruments more attractive for institutional investors, especially as 
creditors may demand higher interest rates.

CONCLUSION

Climate change represents an existential threat to Latin America and the Caribbean. As 
laid out in this paper, the economic consequences of an intensification of climate change 
are likely to be stark, and would severely hurt development. This would occur against the 
backdrop of large existing development gaps, not least in terms of poverty and inequality.

We project that GDP growth would slow significantly in the 4.9°C scenario for the six coun-
tries in our study, to an average of 0.2 percent in 2050, compared to 1 percent in the 2.4°C 
scenario. The Caribbean would be particularly hard hit, with GDP growth in 2050 reaching a 
projected -3.4 percent in Jamaica and -0.1 percent in the Dominican Republic. GDP growth 
would remain positive in Central America and South America, but at significantly lower 
rates than in the 2.4°C scenario.

To offset this loss in GDP growth, we estimate that countries would need to undertake large-
scale investments that would have to grow over time. To close the GDP growth gap between 
the 4.9°C and 2.4°C scenarios, average annual additional investment would need to rise to 
14 percentage points of GDP by the 2040s. In the Dominican Republic and Paraguay, annual 
additional investment needs could reach 20 percentage points of GDP.

Carbon taxes have been put forward as a potential instrument to facilitate climate invest-
ments. Currently, these instruments mobilize limited revenues in the region, less than 0.05 
percent of GDP. However, we estimate that a carbon tax with a broad tax base and a carbon 
price of $50 per tCO2e could generate 1.4 percent of GDP on average in the region. The 
feasibility of such a tax in a region that is highly sensitive to energy price shocks is up for 
debate.
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We find that carbon-tax-financed investment, assumed to be 70 percent of carbon tax rev-
enues, would lead to a modest increase in total investment and very marginally improve 
medium-term GDP growth prospects compared to the 4.9°C scenario. However, it would be 
insufficient to meaningfully close the investment gap that would have to be bridged to place 
the economy on the GDP trajectory estimated for the 2.4°C scenario.

Faced with the sheer magnitude of the investment challenge posed by an intensification of 
climate change, developing countries will need to establish robust financing frameworks. 
A carbon tax would therefore be one of many resource mobilization measures necessary 
to ensure fiscal sustainability and promote private investment. As our previous work has 
found, reducing the cost of capital and improving debt maturities will be crucial to rapidly 
scale up front-loaded investments (Titelman et al. 2023).
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ANNEX 1

The calibration of growth models and simulations in the medium term is based on the 
approach proposed by Devadas and Pennings (2022).15 

ANNEX TABLE 1.1 Baseline Set-Up (Parameters, Initial Conditions and Paths of Exogenous 
Variables)

Parameters/variables Source

Capital* Total capital depreciation 
rate

10-year average 2010-
2019 (computed)

IMF Investment and Capital 
Stock Dataset, 1960-2019

Public Capital Deprecia-
tion Rate 

10-year average 2010-
2019 (computed)

IMF Investment and Capital 
Stock Dataset, 1960-2019

Private Capital Deprecia-
tion Rate

10-year average 2010-
2019 (computed)

IMF Investment and Capital 
Stock Dataset, 1960-2019

Initial Total K/Y ratio Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Initial Public K/Y ratio Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Initial Private K/Y ratio Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Total investment ratio 
(I/Y)

Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Initial Public Investment 
ratio (Ig/Y)

Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Initial Private Investment 
ratio (Ip/Y)

Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Public investment share of 
total investment (Ig/I)

Most recent value 2019 IMF Investment and Capital 
Stock Dataset, 1960-2019

Labor force Labor share Most recent value Total Economy Database 
(Conference Board)

Initial Human Capital 
Index annual growth rate**

10-year average 2000-
2019 

PWT 10.01

Initial population annual 
growth rate 

Most recent value 2019 UN population division / World 
Bank estimates

Population annual growth 
rate by 2100

Projected values UN population division / World 
Bank estimates

Share of male population 
in total population 

Average (10 years) World Bank estimates

Initial Working age popu-
lation to total population 
ratio

Value in 2019 World Bank estimates

15 https://www.worldbank.org/en/research/brief/LTGM

https://www.worldbank.org/en/research/brief/LTGM
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Parameters/variables Source

Working age population 
to total population ratio 
by 2100

Projected value UN population division

Labor Participation Average (10 years) World Bank indicators (modeled 
ILO estimate)

Labor Participation - male Average (10 years) World Bank indicators (modeled 
ILO estimate)

Labor Participation - 
female

Average (10 years) World Bank indicators (modeled 
ILO estimate)

TFP Initial TFP annual growth 
rate

20-year average 
(2004-2023)

Denoised growth rate (own 
estimations) based on Total 
Economy Database (Conference 
Board)

Memo Elasticity of output with 
respect to public capital***

Default value (essential 
infrastructure)

Devadas & Pennings (2022) 

Initial GDP per capita Most recent value World Bank (constant US$)

Fiscal rate Average (5 years) CIAT

Initial GDP growth Most recent value World Bank

Source: Prepared by the authors.
Notes: Parameters are assumed to be constant. Unlike the LTGM-PC model, efficient public capital stock and the 
congestion parameter are not included. As such, the values are set to 1 for the former and 0 (pure public good) for 
the latter. The depreciation rates of total, public and private capital are calculated for each period from the capital 
accumulation equations based on the capital and investment series constructed by the IMF (Investment and Capital 
Stock). TFP growth rates show high volatility and to address this issue, a wavelet approach was carried out to deter-
mine the long-term trend based on available data according to each country. *Expressed in billions of constant 2017 
international dollars. **For information purposes. *** The selected value of the elasticity of output to public capital (γ) 
is based on estimations extracted from meta-analysis (see Devadas and Pennings, 2022). For calibration purposes, 
this parameter is set to the upper bound, i.e. 0.17, related to “essential public infrastructures” which tends to apply 
only to productive capital.

The future climate scenarios for the LAC region and selected economies build on the tradi-
tional approach that assesses the economic impacts of climate change based on consistent 
trajectories of temperature increases. We construct two scenarios that reflect possible 
temperature trajectories: the first scenario (2.4°C scenario) corresponds to scenarios with 
intermediate GHG emissions and CO2 emissions remaining around current levels until 
mid-century, reflecting medium mitigation and adaptation challenges; and the second sce-
nario (4.9°C scenario) is consistent with scenarios with high GHG emissions and CO2 emis-
sions that approximately double current levels by 2100, associated with strong mitigation 
and adaptation challenges.

Country-specific annual average temperature projections for the LAC countries are 
extracted from the Climate Change Knowledge Portal (World Bank) for the time span 
2023-2100.16 Projected data are modelled by selecting different shared socio-economic 
pathways (SSPs). SSPs are intended to provide insights into future climates based on 

16 https://climateknowledgeportal.worldbank.org/

https://climateknowledgeportal.worldbank.org/
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different technological, political and environmental paths leading to likely emissions pat-
terns (see O’Neill et al. 2017).17

Based on these projections, increases in surface temperature are measured as the deviation 
between the projected annual temperature for a given year and the observed temperature 
for a reference year (1901), the initial date from which historical data series are available for 
each country. At a regional level (LAC-19), the annual mean temperature was 0.5°C warmer 
in 2022 on average with a maximum of 1.6°C (see Annex Figure 1.1). 

The average temperature is expected to be higher on average, between 0.02°C per year 
(2.4°C scenario) and 0.06°C (4.9°C scenario) over the period 2023-2100. In line with these 
long-term trajectories, temperature increases would range from 2.4°C (2.4°C scenario) to 
4.9°C (4.9°C scenario) by 2100. An optimistic scenario (net zero emissions target), which 
reflects the commitments of the Paris Agreement, is included as a benchmark in which GHG 
emissions are very low and CO2 emissions decline towards net zero by 2050, followed by 
varying levels of net negative CO2 emissions. Note that this scenario is presented here only 
for comparison purposes and will not be used in the remainder of this paper.18 Annex Table 1.2  

17 According to the CCKP, the climate status quo scenario can be approached by the SSP2, as an intermediate 
socio-economic scenario, combined with RCP 4.5 and the climate intensification scenario by the SSP5-8.5 scenario 
associated with high radiative forcing. The SSP1-1.9 scenario is broadly aligned with the Paris Agreement.
18 The net-zero emissions target appears to be a less plausible scenario in the medium term since the emissions 
reduction measures currently being implemented are well below the commitments of individual countries and instead 
point towards a global warming of around 2.7 degrees (Wenz and Kuik 2024). While CO2 emissions have decoupled 
from GDP growth in many advanced economies, the current pace of decoupling is far below what is needed for net 
zero (Pilat 2024).

ANNEX FIGURE 1.1 LAC Region (19 countries): Observed and Projected Increase in Mean 
Surface Air Temperature, Degrees Celsius, 2000-2100

Source: Prepared by the authors, based on World Bank Climate Knowledge Portal. 
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further indicates the cross-country differences for selected countries which particularly 
reflects the specific climatic conditions relative to each subregion (South America, Central 
America and the Caribbean).

ANNEX 2

ANNEX TABLE 2.1 Argentina, Chile, Colombia, Mexico and Uruguay: Carbon Tax Legislation

Argentina Chile Colombia Mexico Uruguay

Tax instrument Carbon Dioxide Tax 
(Impuesto al Dióxido de 
Carbono)

Established in law 
27.430 of 2017.

Tax on stationary 
sources of contami-
nants (Impuesto Verde 
a las Fuentes Fijas 
Contaminantes)

Initially established as 
part of law 20.780 of 
2014, revised in law 
20.889 of 2016.

National Carbon Tax 
(Impuesto Nacional al 
Carbono)

Initially established 
as part of law 1819 of 
2016, revised in law 
2277 of 2022.

Carbon dioxide 
emissions as part of 
the existing Special 
Tax on Production and 
Services (Impuesto 
Especial sobre Produc-
ción y Servicios – IEPS).

Established by legisla-
tive decree in 2013.

Carbon dioxide 
emissions as part of 
the existing Specific 
Internal Tax (Impuesto 
Específico Interno – 
IMESI).

Established in Law 
19.996 of 2021.

Year of implementation 2018 2017 2017 2014 2022

Point of regulation / 
Taxpayer

Midstream.

Taxpayers are refin-
eries, importers, and 
producers of mineral 
carbon.

Downstream.

Establishments that 
emit 25,000 tons or 
more of CO2 per year.

Midstream and 
downstream (for coal).

Taxpayers are import-
ers and producers of 
fossil fuels, including 
for own consumption. 
For coal the tax is paid 
by the final user.

Midstream. 

Taxpayers are individ-
uals or enterprises that 
carry out domestic 
sales or imports.

Refineries and 
importers of gasoline.

Tax base Liquid fuels, (gasoline, 
diesel, kerosene, and 
fuel oil) and some solid 
fuels (petroleum coke 
and coal). 

Carbon dioxide 
emissions.

Petroleum derivatives, 
natural gas and coal 
(from 2025 onwards).

Liquid fuels and some 
solid fuels.

Higher octane 
gasolines (95 and 97).

ANNEX TABLE 1.2 LAC-6: Projected Temperature Changes Under Climate Scenarios, 
Degrees Celsius

Change per year
(2023-2100)

Temperature increase  
(respective to base year) by 2100

2.4°C scenario 4.9°C scenario 2.4°C scenario 4.9°C scenario

Dominican Republic 0.03 0.05 3.0 4.2

Guatemala 0.02 0.06 2.5 4.3

Honduras 0.02 0.05 2.2 3.9

Jamaica 0.02 0.05 2.8 3.8

Paraguay 0.04 0.07 2.8 3.7

Peru 0.03 0.06 2.6 4.4

Source: Prepared by the authors, based on World Bank Climate Knowledge Portal. 
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Argentina Chile Colombia Mexico Uruguay

Carbon price in 2024 
(US$/tCO2e)

3.34 (2023)* 5 (legislation specifies 
price in US$)

6.6 (25,799.56 
Colombian pesos) 

3.79 (2023) ** 162 (6,373 Uruguayan 
pesos) 

Type of tax Unit tax, fixed amount 
for each covered 
product based on their 
CO2e content. 

Values updated 
quarterly based on CPI. 

Tax applied to mea-
sured CO2 emissions.

Unit tax, fixed amount 
for each covered 
product based on their 
CO2e content. 

Values updated annu-
ally based on CPI plus 1 
percentage point until 
carbon price reaches 3 
tax unit values (UVT in 
Spanish).

Unit tax, fixed amount 
for each covered 
product based on their 
CO2e content. 

Values updated 
annually based on CPI.

Unit tax, fixed amount 
for each covered 
product based on their 
CO2e content. 

Values updated 
annually based on CPI.

Exemptions and prefer-
ential tax treatments

Exemptions: Exports; 
sales of fuels for 
international transport, 
cabotage and fishing 
boats; products used 
as inputs for industrial 
processes.

Exemptions: Emissions 
from hot waters boilers 
for personal use; 
power generators with 
a capacity of less than 
500 kWt; generators 
where biomass is the 
primary energy source.

Exemptions: Coking 
coal; LPG only for 
industrial users 
and natura gas only 
for petrochemical 
producers; ethanol 
intended for blending 
with gasoline and 
biofuels for blending 
with diesel; sales of 
fuels for international 
transport; exports.

Preferential treat-
ments: special zero 
rate for some depart-
ments and municipal-
ities; deductibility of 
the carbon tax from 
the income tax.

Exemptions: Natural 
gas; hydrocarbons not 
intended for combus-
tion (black carbon, 
asphalt, lubricating 
oils, etc).

None

Emissions offsets to 
reduce tax liabilities

No Yes Yes Yes No

Emissions covered 
(percent)

20 29.4 23 44 11.2

Revenues generated in 
2022 (percent of GDP)

0.03 0.06 0.03 0.01 0.36

Destination of 
revenues

General budget with 
specific distribution 
percentages by budget 
item.

General budget. 80 percent for 
spending on environ-
mental and climate 
change policies; 20 
percent to finance 
the Comprehensive 
National Program for 
the Substitution of 
Illicit Use Crops.

General budget. General budget, with 
unspecified percentage 
to finance projects for 
climate change mitiga-
tion and adaptation.

Source: Prepared by the authors, based on national legislation. *World Bank (2023a). **Ibid.
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