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This study employs an Input–Output simulation model to assess the potential 
employment effects resulting from investments in 40 sector-specific 
decarbonization transformations across Latin America and the Caribbean. 
Using a Multi-region Input–Output framework (Eora26), our findings indicate 
that investments in energy production and buildings sectors offer promising 
job creation opportunities, averaging 5.5 total jobs per $1  million invested. 
Similarly, in the waste, industry and agriculture, forestry, and land use sectors 
demonstrate significant potential, yielding approximately 5 total jobs per 
$1  million. The analysis models investments as demand vectors, producing 
results for 17 countries in the region. These estimates endogenize the diverse 
economic structure and state of development of these countries. We argue that 
country-level analysis is needed to identify climate strategies that maximize job 
creation while achieving net-zero emissions.

KEYWORDS

employment, labor markets, climate change, decarbonization, Latin America and 
Caribbean

1 Introduction

Latin America and the Caribbean (LAC) region should undertake significant 
economic adjustments across all sectors to align with the goals of the Paris Agreement 
and achieve net-zero greenhouse gas (GHG) emissions by 2050. Climate change is 
already inflicting substantial economic losses in the region, marked by an increasing 
incidence of floods, prolonged droughts, coastal erosion, and other environmental 
imbalances (Reyer et al., 2017; Brassiolo et al., 2023). These phenomena are likely to 
worsen without coordinated mitigation efforts within and between countries. Moreover, 
factors such as poor air quality, healthcare costs, disaster displacement, and heatwaves 
are already impacting millions of people worldwide. These issues are part of a broader 
spectrum of climate change costs associated with GHG emissions, disproportionately 
affecting disadvantaged groups.

To shed light on the additional economic benefits of decarbonizing the economies in Latin 
America and the Caribbean (LAC) and provide insights to policymakers regarding climate 
investment strategies, this paper focuses on the estimation of country-level direct and indirect 
employment effects through shifting public and private investments to a set of decarbonization 
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actions (transformations). These transformations are defined within 
SiSePuede,1 a greenhouse gas emission, cost, and benefit analytical 
framework, which integrates Decision Making Under Deep 
Uncertainty (DMDU) methods to evaluate the robustness of different 
future scenarios (Kalra et al., 2023). The transformations are grouped 
following the UN IPCC economic sector classification.2 Our approach 
draws from Garrett-Peltier’s (2017) alternative method of constructing 
demand vectors to model the economic effects of investments, applied 
within the Eora26 global Multi-Region Input–Output table (MRIO) 
framework, which provides extensive data on products and services 
flows within and between countries.

Our findings suggest there is potential for inclusive economic 
transformation through decarbonization strategies in the Latin 
America and the Caribbean region, with job creation as a key benefit 
of transitioning to a net-zero economy. On average, investments in 
policy transformations linked to energy production and buildings are 
the most promising in terms of job generation potential in the region 
(5.5 total jobs/$1 million). These are followed by sectoral actions in the 
waste, industry, and agriculture, forestry, and land use sectors (~5 total 
jobs/$1 million). Although the region’s average employment 
multipliers for all groups are quite similar and fall below the threshold 
of 6 total jobs per $1 million, the range of estimates reveals how policy 
transformations can yield diverse outcomes due to varying economic 
structures and industrial sector dynamics across countries in Latin 
America and the Caribbean. While prior research has investigated the 
employment implications of increased spending on decarbonization 
initiatives in Latin America and the Caribbean (IDB, DDPLAC, 2019; 
Saget et al., 2020), as well as sector-specific impact assessments in 
other regions (Dell’Anna, 2021; Kim and Mohommad, 2022), this 
paper focuses on providing country-specific estimates of medium and 
short-term employment gains within the context of integrated climate 
strategies in LAC. Given the diverse economic structures and internal 
capacities of countries in the region, country-level inputs are required 
to tailor national decarbonization strategies.

This study seeks to provide insights into the job creation potential 
of decarbonizing the economies in the region, rather than focusing on 
precise employment multiplier estimations. The findings of this paper 
provide new country-specific insights into the potential synergies 
between economic growth and the climate agenda, which is a valuable 
tool for navigating the complex political economy surrounding the 
climate initiatives (Furceri et al., 2023) and laying the groundwork for 
essential reforms in Latin American countries. However, the main 
limitation of our results is the inherent assumptions of static economic 
structure within Input–Output models, rendering them more suitable 
for medium and short-term projections. These conditions may limit 
the coordination of actions to address traditional development 
challenges, alongside climate goals. The paper is structured as follows: 
Section 2 details the I-O analysis, the alternative approach utilized, 
and the Multi-Region Input–Output table dataset; Section 3 discusses 
the employment multiplier results and the differences across sectors 

1 Simulation of Sectoral Pathways and Uncertainty Exploration for 

Decarbonization (Kalra et al., 2023).

2 United Nations Intergovernmental Panel on Climate Change (IPCC) 

methodology (IPCC, 2006; 2019).

and economic structures; and section 4 presents the study’s discussions 
and conclusions.

2 Materials and methods

2.1 Input–output analysis and data

Input–output (I-O) analysis is an established analytical framework 
in quantitative economic research. Building on the seminal works of 
Leontief (1936, 1941), it comprises a system of linear equations that 
offers a structured and comprehensive overview of how different 
sectors of an economy are interrelated (Miller and Blair, 2022). It can 
map the flows of products and services at multiple levels of sector and 
geographical disaggregation (e.g., nation, state) in the economy for a 
given year, along with their utilization as inputs by other industries or 
consumption by final demand (e.g., household consumption, net 
exports). Non-industrial inputs to production, such as wages and 
interest on capital, are also accounted for in the Value-Added block. 
The widespread use and popularity of I-O models as economic 
analysis tools can be attributed to their minimal assumptions, ease of 
use, replicability, and transparency, as well as their reliance on national 
accounts and statistics.

The increased challenge of modeling spatially separated 
consumption and production and the necessity to account for the 
multiple transactions between trade partners with distinct production 
technologies, led to the development of Multi-Region Input–Output 
table (MRIO) frameworks. Moreover, the growing relevance for 
international climate policy to quantify the economic and 
environmental trade connections between countries and supporting 
the consumption-base accounting3 perspective (Peters, 2008; Peters 
and Hertwich, 2008; Wiedmann, 2009) prompted the development of 
several MRIO data sets with specific methodological characteristics, 
properties, and limitations (e.g., Eora, GTAP, and WIOD).4

This paper relies on a 26-sector harmonized MRIO model 
(Eora26)5 to calculate both the direct and indirect employment effects 
resulting from shifting investments to the transformations proposed 
in 17 out of 18 Latin American countries covered in SiSePuede.6 The 
standardized sector classification allows for cross-country 
comparisons, contributing to one of the primary objectives of this 
study: to estimate heterogenous impacts based on different economic 
structures and, consequently, informing the most promising strategies 
for job creation in each country. However, we  acknowledge an 

3 The relocation of emissions along the supply chains to the final consumers.

4 Moran and Wood (2014) conducted tests to assess the convergence of 

main MRIO models (Eora, WIOD, EXIOBASE, and the GTAP-based OpenEU). 

Their findings revealed potential roadblocks to comparability. The main results 

indicated disagreements of up to 10–20%, which were associated with different 

definitions of the economic structure and the environmental stressor used. 

The authors advocate the need to reconcile these disagreements to enhance 

the overall reliability and consistency of MRIO models.

5 Database available for download: https://worldmrio.com/eora26/.

6 Except for Paraguay, which is excluded due to data limitations, this paper 

covers all countries present in SiSePuede, including Argentina, Bolivia, Brazil, 

Chile, Colombia, Costa  Rica, Dominican  Republic, Ecuador, El  Salvador, 

Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Peru, and Uruguay.
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anticipated loss of information in the aggregation process when 
transitioning from the higher sectoral resolution of the full Eora 
database7 (which is not comparable across countries) to Eora26.

Eora26’s Supply-use tables8 (SUTs) offer a detailed overview of the 
transactions involving goods and services among industries and final 
use in 189 countries covered. Through a series of algebraic 
transformations, we extract critical input–output (I-O) tables for our 
analysis. These tables include the ‘direct requirements’ table (A) and 
the ‘total requirements’ table (L). The former reveals the production 
recipes by each sector, indicating the amount of intermediate inputs 
required to produce $1 worth of output in a sector. The latter, also 
known as the “Leontief Inverse matrix,” illustrates the backward 
linkages or output multiplier for each industry, showing how the 
production in one industry depends on suppliers in other industries 
(Bivens, 2019). It’s important to note that the SUTs and associated data 
are sourced from 2016 and are presented in basic prices.

2.2 SiSePuede transformations and 
employment multipliers

SiSePuede is a greenhouse gas emissions, cost, and benefit 
simulation model (Kalra et  al., 2023). It defines and assesses the 
impact of 70 policy transformations addressing sectoral and country-
specific measures, considering the social costs, benefits, and a range 
of implementation levels. The economic sectors considered are based 
on the United Nations Intergovernmental Panel on Climate Change 
(IPCC) methodology (IPCC, 2006, 2019), and includes agriculture, 
industry, buildings, transport, waste, and energy production. By 
constructing and simulating multiple scenarios that encompass 
various future possibilities and uncertainties, the outputs of SiSePuede 
provide valuable insights for informing climate policy. These insights 
are grounded in the assessment of the robustness and feasibility of 
decarbonization strategies designed to achieve net-zero emissions in 
the Latin America and the Caribbean region by 2050.

The transformations in agriculture, forests, and other land use 
reduce emissions through a range of actions. These include halting 
deforestation, enhancing crop production practices (e.g., efficient 
fertilizer application, increase productivity), rehabilitating degraded 
areas, and the adoption of new livestock management practices (e.g., 
manure management). Additionally, by boosting agricultural 
productivity while decreasing demand of animal-based products 
(primarily beef), the actions are expected to reduce the need for 
cropland and pastureland and facilitate their restoration to forests over 
time. In industry, the transformations involve enhancing materials 

7 The Full Eora Global Supply Chain database documents the inter-sectoral 

transfers across 15,900 sectors in 190 countries between 1990 and 2022. It 

also includes environmental indicators (e.g., GHG emissions, land occupation), 

labor inputs, and primary inputs to agriculture (https://worldmrio.com/). 

Detailed information about Eora can be found in Lenzen et al. (2012, 2013).

8 The supply table displays the total values of what is produced and imported 

by the covered industries, while the use table presents the values of intermediate 

inputs used in the production process and the final uses (e.g., household 

consumption, changes in inventories; https://www.oecd.org/sdd/na/supply-

and-use-tables-database.htm).

efficiency, especially in cement and steel production, substituting 
materials (e.g., waste for virgin materials), improving industrial 
energy efficiency, and transitioning from fossil fuels to electricity and 
hydrogen derived from renewables. Efforts are also directed toward 
capturing and eliminating remaining emissions (e.g., HFCs, PFCs, 
nitrous oxide). In transport, decarbonization initiatives in the 
transportation sector include shifting road transport, rail, and 
maritime shipping to electricity and hydrogen, alongside promoting 
increased public transit usage for passenger transport.

In the waste sector, emission reductions result from improvements 
in domestic and industrial solid waste management, expanding 
industrial and domestic wastewater treatment and sanitation access, 
and increased biogas capture from waste facilities. Building emission 
reductions are achieved by enhancing residential, commercial, and 
municipal buildings’ energy efficiency (e.g., building shells that 
require less heating/cooling), and fuel switching to electricity from 
renewable grids. Lastly, in energy production, transformations involve 
transitioning electricity and hydrogen production to renewable 
sources, minimizing fugitive emissions and gas leaks, while other 
sectors improve energy efficiency and phase out fossil fuels.

To shed light on additional economic benefits of the policy 
transformations defined in SiSePuede, we  explore and estimate 
country-level direct and indirect employment effects resulting from 
reallocating private and public investments toward these actions. 
We outline the procedures employed to construct the demand vectors 
used for modeling investments in this context and explain the 
methodology for calculating the corresponding employment 
multipliers. Following Garrett-Peltier’s (2017) approach,9 we define 
these transformations as weighted averages of the 26 sectors within 
Eora26’s I-O tables, referred to as ‘synthetic industries’.

The weights are derived from the cost structures present in the 
climate literature and technical reports’ analyses. The underlying 
assumption is that the economic activities and input requirements for 
each transformation are implicitly represented in the Input–Output 
accounts, enabling this alternative method to capture the economic 
impacts under specific model assumptions. For instance, in estimating 
the employment impacts of improving urban wastewater treatment, 
the demand vector weights are derived from the cost structure of a 
centralized sewer-based system.10 These weights are determined by the 
cost distribution of inputs purchased and their respective economic 
sectors. In this example, the weights are mapped as follows: Electrical 
& Machinery (39%), Construction (39%), Electricity, Gas and Water 
(11%), Education, Health, and Other Services (11%).11 For a complete 
description of all weights used and their corresponding references, 
please refer to the Appendix A and Supplementary material (Figure 1).12

9 Miller and Blair (2022) present this I-O method to assess the impacts of a 

new industry (Chapter 14). The authors acknowledge that estimates are 

considered conservative, as the introduction of a new sector would potentially 

promote more profound changes in the technical structure of the economy.

10 Dodane et al. (2012).

11 In this example, the total jobs multiplier estimated would account for 

investments of $390,000 in activities in Electrical & Machinery and Construction 

sectors each, along with $110,000  in each of the two remaining sectors 

described (Gas and Water, and Education, Health, and Other Services).

12 Supplementary materials available on https://github.com/fhesteves/

Job-Creation-and-Decarbonization-Synergies-in-Latin-America.
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FIGURE 1

Employment multipliers calculation steps. Source: Developed by the authors.

To compute the employment multipliers in each country, the 
I-O tables are structured in two blocks, each containing 26 sectors: 
the domestic market of interest and Rest of the World (ROW) – an 
aggregate of the country’s trade partners. Equation 1 represents 
the basic I-O equation and captures the effects on output ( X∆ ) 
resulting from an exogenous variation in final demand ( Y∆ ). To 
generate our results in terms of the number of jobs, we create an 
Employment Requirement (ER) table by post-multiplying 
Equation 1 with an employment-output matrix, which represents 
the ratio of the number of workers per unit of output by each 
country’s industry (Equation 2):

Final demand variation measured in output (Equation 1).

 

� � �� � ���� �X I A Yx x52 52 52 52

1

5

Leontief inverse matrix

� ���� ���� 22 52x

 

(1)

Final demand variation measured in employments (Equation 2)

 � � ��X ER Yx x52 52 52 52  (2)

Source: The authors developed based on Miller and Blair (2022) 
textbook.

The ER table shows the employment generated directly and 
indirectly across all industries by $1 million dollars in production of a 
given industry’s product. As Eora26 does not include workforce data 
used in its estimations, we  combine the labor value-added 
(compensation of employees) from the I-O tables with average wage 
data reported by the International Labor Organization (ILO) for each 
country’s sector. Due to differences in industrial sector classification 
between Eora26 and ILO, we do not report employment multipliers as 
full-time equivalents, which is a limitation of our estimates. To ensure 
transparency and reproducibility, all I-O table procedures, including 
manipulations and employment multiplier calculations, were 
documented using the open-source statistical software R and made 
available in the Supplementary material.

Three primary economic mechanisms influence the magnitude of 
the Input–Output employment multipliers: (i) labor intensity (ii) wage 
levels, and (iii) import rates. Labor intensity is associated with the 
share of labor in value added, which distinguishes job-intensive 
sectors from capital-intensive ones, as shown in the employment-
output matrix. Sectors with higher labor participation in their 
activities are expected to employ more workers when facing increased 
demand.13 Regarding wage levels, for a given level of final demand and 
total payroll, lower average workers’ salaries in an industry increase 
the ability to expand the workforce, inflating I-O employment 
multipliers. Imports rates among industries impact the domestic value 
added by increased output production, both by the primary industry 
and national supply chain businesses, thereby affecting the magnitude 
of the domestic economy employment multipliers. All else equal, 
industries with higher labor intensity, lower average wages, and lower 
import rates are expected to yield higher employment multipliers in 
our model. For instance, consider the actions aimed at improving 
building and appliance efficiency. This transformation is closely 
associated with the Construction sector, a labor-intensive and heavy 
material user sector in the Latin America region. Therefore, it yields 
the highest average job multiplier in the region, according to the 
results to be presented ahead.

Regarding the Leontief production function employed, several key 
assumptions are made. These include fixed technical coefficients, fixed 
proportion of inputs, and fixed prices. The first assumption entails fixed 
relationships between a sector’s output and its inputs, indicating the 
absence of economies of scale or presenting constant returns to scale, as 
formally defined. In short, doubling all inputs results in a doubling of the 
output. The second assumption establishes that inputs are perfect 
complements and does not allow for factor substitution. This contrasts 

13 Evidence by both I-O models and computable general equilibrium (CGE) 

models suggest that a shift in investment towards more job-intensive sectors 

contributes to job creation, albeit through distinct mechanisms (Perrier and 

Quirrion, 2018).
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with computable general equilibrium (CGE) models that allow for 
substitution mechanisms based on relative prices. For a given technology, 
the fixed proportion assumption implies that the industry consistently 
employs the same ‘recipe’ to generate its output. Finally, the assumption 
of fixed prices suggests that all production factors are available at a 
constant price (e.g., input and output prices, wages).14

3 Results

In this section, we present the employment multiplier estimates 
resulting from the reallocation of investments toward the proposed 
decarbonization strategies in SiSePuede. We also explore the potential 
policy implications and opportunities within the Latin America and 
the Caribbean region (LAC). It is crucial to emphasize that these 
multipliers are associated with jobs that occur up-front in the 
investment cycle,15 which primarily drives increased demand within 
the Construction and Electrical & Machinery sectors (Garrett-Peltier, 
2017). We further categorize and discuss the results based on policy 
transformation groups, subgroups, and individual practices of the 40 
actions (including their variations).16 Following SiSePuede’s sector 
classification, they are divided as follows: agriculture, forestry, and 
land use, industry, buildings, transport, waste, and energy production–
as outlined in Table 1.

3.1 Employment multipliers and overall 
results

Our analysis suggests that, on average, investments in the policy 
transformations linked to energy production and buildings sectors 
show the most promise in terms of job generation potential in the 
region (5.5 total jobs/$1 million). These are closely followed by sectoral 
actions in the waste, industry, and agriculture, forestry, and land use 
(~5 total jobs/$1 million) – see Chart 1. Although the region’s average 
employment multipliers for all sectors are quite similar and fall below 
the 6 total jobs/$1 million threshold, the estimates’ range in Chart 1 
reveals how policy transformations can play out differently within the 
context of considerable heterogeneity in economic structures and 
industrial sector dynamics across countries in the Latin America 
region. The high labor intensity and relatively lower wage levels help 
explain the overall higher average job multipliers estimated in Central 
America countries within our sample. We describe some of the key 
findings in the following subsections. Further details and references 
are available in Appendix A.

14 DMDU methods (Groves et al., 2019) can be used to study how variations 

in technical coefficients, proportion of inputs, and prices influence the 

magnitude of the employment multipliers.

15 Operations and maintenance jobs that occur over the expected operating 

life of a power plant or utility, for instance, are not included in this analysis.

16 SiSePuede defines 45 different policy transformations. In our paper, 

transformations, such as those related to behavior change (e.g., shifting diets 

to reduce meat consumption, increasing occupancy of private vehicles) and 

sectoral productivity gains (e.g., improving agricultural and livestock 

productivity), were not included.

3.1.1 Agriculture, forests, and other land use
In the modeled transformations, Colombia, Honduras, and 

Bolivia take on prominent roles in most of the actions. The 
allocation of resources toward expanding conservation agriculture,17 
improving crop productivity, and enhancing rice-growing practices 
primarily involves investments in the Agriculture and Electrical and 
Machinery (E&M) sectors within these countries. This allocation 
holds the potential to create an average of 8.5 total jobs per 
$1 million. In forest and land use, Brazil joins this group of 
promising countries, particularly in actions involving the 
rehabilitation of degraded land and halting deforestation. 
Collectively, these four countries present a job creation potential 
averaging 9.4 total jobs per $1 million invested.

Initiatives within livestock, such as reducing enteric fermentation 
and improving feed conversion, also generate average employment 
multipliers of 9 total jobs per $1 million within this group. However, 
countries relying more heavily on imported production inputs, 
particularly in the E&M sector (e.g., Costa Rica and Panama), tend to 
yield lower-than-average employment multipliers across the three 
subcategories previously discussed. Overall, while our model captures 
lower economic ripple effects in the Agricultural sector compared to 
E&M, implying fewer indirect jobs stemming from direct ones, the 
employment potential estimates underscore the region’s competitive 
agribusiness and its strategic role in fostering sustainable growth. 
Lastly, while the employment multipliers for Latin America and the 
Caribbean18 (referred to as “LAC” in Chart 2) appear similar across 
the three subgroups presented, they vary by country, indicating the 
distinct impacts based on their economic structure. This underscores 
one of the key contributions of this paper of providing country-
specific estimates that allow for more accurate and individualized 
policy applications.

3.1.2 Waste
Wastewater management emerges as one of the most promising 

areas in terms of job creation potential across countries in Latin 
America and the Caribbean. SiSePuede outlines five distinct levels of 
treatment systems for industrial and domestic wastewater.19 The 
highest employment multipliers are associated with the enhancement 
of industrial and domestic wastewater treatment infrastructure, 
particularly in countries such as Honduras, El Salvador, Guatemala, 
and Dominican Republic, where the average multiplier stands at 9.3 
total jobs per $1 million. Initiatives focused on expanding centralized 
sewer-based systems and service coverage, especially those aimed at 
increasing the proportion of wastewater treated to secondary and 
tertiary levels, represent good opportunities for job creation. Similarly, 
employment multipliers arising from the development of safe 

17 Farming system that prevents losses of arable land and promotes the 

regeneration of degraded lands through minimum tillage, maintenance of 

permanent soil cover, and diversification of plant species (FAO, 2023).

18 LAC estimates represent the average employment multiplier across the 

17 countries included in our sample for each subgroup, as detailed in Table 1.

19 Wastewater treatment systems in SiSePuede: No Treatment (wastewater 

discharged untreated in the environment), Primary Treatment (removal of variety 

of solids in treatment plant), Secondary Treatment (Primary + impurities removal 

using bacterial processes), Tertiary Treatment (Secondary + aerobic/anaerobic 

advanced treatment).

https://doi.org/10.3389/fclim.2024.1339877
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domestic sanitation for both urban and rural population (improved 
septic tanks and sewerage with proper treatment) yield similar average 
multipliers (9.2 total jobs/$1 million). Mexico and Honduras present 
a favorable scenario for job creation, particularly concerning the 

capture of biogas from wastewater treatment facilities for energy 
production (7.5 total jobs/$1 million).

The transformations related to solid waste management also offer 
significant potential for economic dynamism in Latin America and 

TABLE 1 SiSePuede policy transformations modeled.

Group/Subgroup Description

Agriculture, forests, and other land use

Crop New or improved practices in crop production (e.g., efficient fertilizer use).

Forest and land use Land use activity, including the rehabilitation of degraded areas.

Livestock Introduction and/or expansion of new practices in livestock activity (e.g., feed additives, silvopasture, manure management)

Waste

Wastewater management Actions to expand industrial and domestic wastewater treatment and sanitation access and options.

Solid waste
Activities related to improving domestic and industrial solid waste management, including reducing, diverting recyclables, and reusing/flaring 

landfill gas captured (e.g., increasing collection and the recycling fraction).

Buildings

Buildings
Transformations to improve residential, commercial, and municipal buildings’ energy efficiency (e.g., better insulation), transition heating to 

heat pumps.

Energy production

Fugitive emissions Initiatives to minimize fugitive emissions and gas leaks from coal, natural gas, and crude/oil production and transportation.

Energy technology Actions associated with the generation of electricity with renewables, transmission losses reduction.

Transportation

Transportation Transformations to transition road transport, rail, and maritime shipping to alternative fuels (e.g., electricity, green hydrogen).

Industry

Material use Transformations associated with product use (industry-specific and applied across industries), such as clinker substitution in cement.

Industrial energy
Actions associated with the energy generation and use in industry (e.g., carbon capture and sequestration, improved industrial energy 

efficiency).

GHG abatement
Initiatives to reduce F-gas emissions across multiple industries and products and reduce nitrous oxide process emissions from the chemicals 

industry.

Source: Kalra et al. (2023).
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Average employment multipliers in Latin America and the Caribbean.
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the Caribbean (Correal et al., 2023). Key outcomes include minimizing 
open dumping and open burning through improved collection service 
coverage and enhancements to landfills, allowing for methane 
recovery and increased composting. This leads to average employment 
multipliers of 7.9 direct and indirect jobs per $1 million invested in 
countries like Mexico, Honduras, El Salvador, and Brazil. Notably, 
Brazil demonstrates strong job creation potential due to robust 
backward linkages within the domestic recycling industry, resulting 
in 20.4 direct and indirect jobs per $1 million invested (Chart 3).

3.1.3 Buildings
The policy transformations intended to reduce end-use demand 

for heat energy by enhancing building insulation and transitioning to 
electrical heating through retrofitting (e.g., electric stoves) yield strong 
average employment multipliers. This is especially relevant for 
connections with the Construction Sector, a major contributor to both 
direct and indirect job opportunities. Driven by labor intensity and 
relatively lower wage levels, most Central American countries in our 

sample exhibit high average job multipliers, averaging approximately 
10 total jobs per $1 million. Bolivia and Colombia also demonstrate 
substantial potential for job creation, with average multipliers of 6 and 
8 total jobs per $1 million across different actions, respectively. 
Appendix A contains additional information on job multipliers in the 
sector (Chart 4).

3.1.4 Energy production
The energy sector, a key driver in the global decarbonization effort 

(IEA, 2023b), presents numerous opportunities to advance the climate 
agenda through the policy transformations outlined in SiSePuede. 
Within energy technology, activities focusing on reducing 
transmission losses involve the upgrade and enhancement of 
transmission and distribution infrastructure. These investments 
primarily concentrate within the Electrical & Machinery (E&M) 
sector, resulting in average multipliers of 7 total jobs per $1 million 
within the upper half of the 17 countries in our sample. The 
transformations designed to minimize and flaring fugitive emissions 

CHART 2

Average employment multipliers: agriculture; forests, and other land use; and livestock.

CHART 3

Average employment multipliers: waste.

https://doi.org/10.3389/fclim.2024.1339877
https://www.frontiersin.org/climate
https://www.frontiersin.org


Esteves et al. 10.3389/fclim.2024.1339877

Frontiers in Climate 08 frontiersin.org

from fossil fuel operations represent another notable opportunity for 
job creation. Existing practices, including the upgrade of leaky 
equipment and leak detection programs, can be  effectively 
implemented. Countries such as Colombia, Bolivia, Honduras, and 
El Salvador exhibit average multipliers of 8 direct and indirect jobs per 
$1 million invested. In general, our model identifies a mixed potential 
for job creation in electrification powered by renewables or the current 
energy grid. Based on the magnitude of the multipliers, it does not 
suggest a dominant employment strategy. Appendix A section 
provides further details on the remaining job multipliers estimated for 
this sector (Chart 5).

3.1.5 Transportation
The energy decarbonization pathways for transportation, as 

analyzed in this study, primarily relate to transition road transport, 
rail, and maritime shipping to alternative fuels. Notably, transitioning 
from fossil fuels to electricity in light-duty vehicles and adopting a 
combination of electricity and hydrogen to power medium and 

heavy-duty trucks offer significant promise for climate mitigation and 
job creation. These actions generate average multipliers of 7 direct and 
indirect jobs per $1 million invested in 8 out of the 17 considered 
countries. It is worth emphasizing that Latin America has the potential 
to play a strategic role in lithium-ion battery manufacturing, as 
approximately half of the world’s lithium reserves are in Argentina, 
Bolivia, and Chile (Barandiarán, 2019; Quinteros-Condoretty et al., 
2020; Chart 6).

3.1.6 Industry
The policy transformations in the industry sector encompass 

industry-specific and general actions involving enhancing materials 
efficiency, especially in cement and steel production, substituting 
materials (e.g., waste for virgin materials), improving industrial 
energy efficiency, and transitioning from fossil fuels to electricity and 
hydrogen derived from renewables. Efforts are also directed toward 
capturing and eliminating remaining emissions (e.g., HFCs, PFCs, 
nitrous oxide). One primary pathway for emissions reduction in this 

CHART 4

Average employment multipliers: buildings.

CHART 5

Average employment multipliers: energy production.
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segment involves clinker substitution, a key material used in cement 
manufacturing. By reusing byproducts of other industrial and energy 
processes (e.g., fly ash), this approach reduces the demand for clinker 
in cement production (Kajaste and Hurme, 2016). Investments in this 
policy transformation hold the potential to generate, on average, 4.7 
direct and indirect jobs per $1 million spent in countries in Latin 
America and the Caribbean (LAC), with figures exceeding 7.5 total 
jobs in three countries within our sample.

Within industrial energy, the transition from fossil-fuel 
combustion to cleaner alternatives for industrial heat, spanning all 
temperature levels, holds significant potential for job creation in 
countries in Latin America and the Caribbean. Actions aimed at 
supporting direct electrification using heat pumps for low-temperature 
heat, as well as medium and high-temperature heat powered by 
electricity and hydrogen (e.g., for steel and cement production), are 
estimated to generate an average of 7.5 total jobs per $1 million 
invested in several Central and South American countries. Notably, 
Bolivia, Colombia, Honduras, and El Salvador are among the countries 

poised to benefit from these transformations. Furthermore, abatement 
measures aimed at reducing F-Gas and nitrous oxide (N2O) emissions 
(e.g., byproduct destruction and chemical substitution) are estimated 
to generate an average of 5.5 total jobs per $1 million invested across 
all countries considered. Similar average job creation potential is 
observed for actions targeting the reduction of fluorinated compounds 
and the limitation of HFCs and PFCs in industrial processes and 
products (Chart 7).

4 Discussion and conclusions

The findings of this study highlight the potential for inclusive 
economic transformation through decarbonization strategies in the 
Latin America and the Caribbean (LAC) region, with job creation as 
a key benefit of transitioning to a net-zero economy. This aligns with 
prior studies in the literature exploring job creation opportunities 
within decarbonization strategies in LAC (Pollin, 2016; IDB, 

CHART 6

Average employment multipliers: transportation.

CHART 7

Average employment multipliers: industry.
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DDPLAC, 2019; Saget et  al., 2020) and across different regions 
(Garrett-Peltier, 2017; Bivens, 2019; Dell’Anna, 2021). As concluded 
by Kalra et al. (2023), reaching net-zero emissions by 2050 in Latin 
America and the Caribbean is technically doable and offer an array of 
potential benefits. Pathways to this goal vary and are dependent on 
country-specific characteristics, such as the reliance on fossil fuels in 
electricity generation and transportation and the economic relevance 
of animal-based food industries (e.g., beef production). Nonetheless, 
we can identify key recommendations for transformations that yield 
solid employment multipliers across countries: reducing end-use 
demand for heat energy building shell improvements (7 total jobs per 
$1 M invested), increasing the share of renewables (e.g., wind, solar, 
bioenergy) in electricity generation (6 total jobs per $1 M invested), 
and enhancing urban and industrial wastewater treatment (6 total jobs 
per $1 M invested).

The estimates presented across sectors and countries, hold value 
in complementing the cost–benefit analysis of decarbonization in the 
region (Kalra et al., 2023) and contribute to guiding ex-ante evaluation 
of decarbonization strategies, illustrating how climate and 
development are intertwined based on consistent and transparent 
model assumptions. Maximizing synergies with other socioeconomic 
objectives, including addressing unemployment and systemic 
inequalities, are fundamental pillars of an effective approach to 
transitioning to a low-carbon economy in the Latin America and the 
Caribbean region. To navigate the challenges of the political economy 
surrounding the climate agenda, policies should ensure that workers, 
firms, and communities negatively affected by these transitions are 
adequately supported and enabled to integrate into the green economy. 
Future research should advance the dynamic component and the 
sources of uncertainty of the employment multipliers estimates, 
incorporate operations and maintenance jobs that occur over the 
operating life of projects, the quality of jobs generated, among 
other considerations.
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