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Abstract

Policies to transition to a low-carbon economy in Latin America and the Caribbean
will have important distributional impacts. This article aims to assess how these
policies affect different economic sectors and socioeconomic groups and to provide
policy recommendations for increasing equity and inclusion. Many of the negative
impacts that may exacerbate existing inequalities can be reduced or avoided
through policies that compensate citizens for higher prices and worse employment
opportunities. Furthermore, well-designed transition policies that have inclusion as
an explicit goal can promote equal access to the benefits of transition policies.
Governments can also take this opportunity to broadly strengthen social protection
measures to support workers during concurrent labor market disruptions from
automation, artificial intelligence, or other sources.

JEL classifications: D63, H23, Q20, Q28, Q38, Q48
Keywords: Low-carbon, Climate change mitigation, Transition to net zero,
Inequality, Distributional impacts



1. Introduction

This article explores the distributive impacts of policies to transition to a low-carbon economy in
Latin America and the Caribbean (LAC), the region with the highest level of income inequality. It
aims to assess how these policies affect different economic sectors and socioeconomic groups and
to provide policy recommendations for increasing equity and inclusion.

Climate change poses substantial risks to economic growth in LAC. Rising temperatures,
altered precipitation patterns, and increased frequency of extreme weather events have profound
economic implications. Research indicates that higher temperatures and climate variability
negatively impact GDP growth, particularly in sectors such as agriculture, forestry, fishing, and
energy production. The aggregate impacts of climate change often mask heterogeneous effects
across sectors, locations, and groups that generally exacerbate existing inequalities. Lower-income
households and countries typically face higher exposure to climate hazards and greater
vulnerability, with fewer resources to cope with changes in climate.

Low-carbon transition policies that aim to reduce greenhouse gas (GHG) emissions are
critical to mitigate climate change. Examples of these policies include carbon pricing, subsidies
for renewable energy, and regulatory measures such as emissions quotas and land use restrictions.
Low-carbon transition policies aim to promote sustainable development and, by reducing GHG
emissions, they may reduce the unequal effects of climate change impacts.

Low-carbon transition policies will have economic impacts that vary across sectors,
locations, and groups. For instance, policies supporting renewable energy generation can create
economic opportunities in the clean energy sector while leading to job losses in the fossil fuel
industry. Understanding such distributional impacts is crucial for designing effective and equitable
transition policies. Well-designed policies can include compensatory measures to mitigate adverse
effects on specific groups and sectors and promote social and economic fairness without
compromising climate goals.

This paper provides an analysis of how transition policies affect different economic sectors
and socioeconomic groups in LAC based on a comprehensive review of the literature and the
available evidence. Section 2 focuses on the two principal sectors responsible for GHG emissions
in the region: agriculture, forestry, and other land uses (AFOLU), and energy, which is analyzed
in two parts: 1) electricity generation and fossil fuel exploration, and i1) transportation. The paper

discusses two broad categories of existing mitigation policies, those that aim to influence the price
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of emissions through mechanisms like carbon pricing and subsidies and those that seek to change
consumer and producer behavior through regulatory approaches.

Section 3 analyzes the distributive impacts of transition policies on various economic
sectors, locations, and socioeconomic groups. This section details how broad economic sectors
such as agriculture, industry, and market services are affected by these policies, highlighting both
positive impacts, such as job creation in the renewable energy industry, and negative impacts, such
as job losses in industries related to fossil fuel extraction and processing and fossil fuel power
plants. The section also delves into the effects of transition policies on different socioeconomic
groups, including urban and rural populations, indigenous communities, low-income households,
women, and informal workers.

Finally, Section 4 outlines compensatory strategies and complementary policies. This
section emphasizes the importance of integrating social and economic justice into climate
mitigation strategies and highlights the need for policies that are effective in reducing emissions
and in ensuring that their distribution of costs and benefits is equitable across all socioeconomic
groups.

The diverse impacts of mitigation policies on economic sectors and social groups
underscores the importance of inclusive and equitable low-carbon transition policies. By
integrating fairness considerations into climate strategies, policymakers can achieve effective
emissions mitigation while promoting equity and inclusiveness. This approach ensures that the
benefits of low-carbon transitions are shared broadly, minimizing adverse impacts on vulnerable

populations and supporting sustainable development in LAC.

2. Mitigation Policy Framework and Emission Sources Overview

2.1 Key Sources of GHG Emissions in LAC

In Latin America and the Caribbean (LAC), GHG are predominantly emitted from two key sectors:
agriculture, forestry, and other land uses (AFOLU), and energy (electricity generation, fossil fuel
exploration, and transportation). The share of LAC GHGs emitted by sector is depicted in Figure
1. The AFOLU sector (disaggregated into agriculture and land-use change and forestry) contributes
the greatest share of emissions, followed by energy, followed by waste management and industrial

Pprocessces.



AFOLU accounts for approximately 47 percent of total GHG emissions (Climate Watch,

2021). This contribution is due to carbon-intensive agricultural practices and deforestation, which
release large amounts of carbon dioxide and methane into the atmosphere (IPCC 2022).
The energy sector, including transportation, electricity generation, and fossil fuel

exploration, accounts for 43 percent of emissions (Climate Watch, 2021). Of the 43 percent of

emissions from the energy sector, 14 percent of emissions come from transportation.

Figure 1. Distribution of GHG Emissions by Sector in Latin America and the Caribbean

AFOLU (47%)

Energy (43%)
M Industrial Processes H Waste B Land-Use Change and Forestry
W Agriculture B Energy (Transport) M Energy (excluding Transport)

Source: Climate Watch Data (2021).
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2.2 Mitigation Policies

Climate change mitigation policies aim to reduce GHG emissions. These policies can be broadly
classified into two categories: those that directly affect the cost of emissions, such as carbon pricing
and subsidies, and those that implement direct regulations to modify emitter behavior through
measures like emissions quotas, technological requirements, or land-use restrictions. This article
will focus on analyzing the distributional impacts of some of these mitigation policies related to

the largest emitting sectors in LAC. These include:

e Policies that influence the cost of emissions:

o Carbon Pricing: Carbon pricing policies include carbon taxes and emissions trading
systems (cap-and-trade) and represent a direct financial mechanism to discourage
emissions. For example, Chile introduced a carbon tax in 2014, primarily targeting the
energy sector and covering the country's largest electricity generators (Ministerio de

Energia (Chile), 2017). As 0£2023, only Argentina, Chile, Colombia, Mexico, and Uruguay

had an explicit carbon tax, with low average rates of US$5/tCO2e covering, on average,
only 26 percent of total GHG emissions.! In 2020 Mexico launched a pilot emissions

trading system, covering major emitters in the energy and industrial sectors (ICAP, 2023).

o Elimination of Fossil Fuel Subsidies: Efforts are underway across the region to phase out
fossil fuel subsidies, which encourage consumption of these energy sources. Global fossil
fuel subsidies, both “explicit” (that is, undercharging of supply costs) and “implicit”
(undercharging of externalities) have reached 7.1 percent of global GDP according to the
IMF (Black et al., 2023). In the case of Latin America and the Caribbean, explicit and
implicit subsidies amount to approximately 6.2 percent of the region’s GDP (Black et al.,
2023). Removing these subsidies is critical to correct market distortions and reflect the true
cost of carbon emissions, fostering a more sustainable energy landscape.

o Subsidies for Renewable Energies: Subsidies for renewable energies are financial
incentives to promote the development and adoption of clean energy technologies, such as
solar, wind, and hydroelectric. While the costs of renewable energy technology have fallen

in recent decades, subsidies further reduce the costs of these technologies, making them

I See https://carbonpricingdashboard.worldbank.org.
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more competitive compared to fossil fuels. For instance, in Argentina, the RenovAR

program provides tax incentives and subsidies specifically designed to encourage the

uptake of renewable energy projects. This initiative not only supports the local
development of renewable energy but also aids in meeting the nation’s sustainability goals

by increasing its renewable energy capacity (International Energy Agency, 2023).

o Payment for Ecosystem Services (PES): PES provide financial compensation to
landowners and communities that conserve and restore ecosystems that provide
environmental services including carbon sequestration, biodiversity conservation, and
water resource protection. Examples include programs such as Costa Rica’s Payment for
Environmental Services Program, which compensates landowners for forest conservation
practices, and the Mexican National Forestry Commission’s (CONAFOR) Payment for
Environmental Services Program was established to support rural communities and
landowners in forest conservation by providing payments for services such as watershed
protection and biodiversity conservation.

e Regulatory Policies:

o Emission Quotas and Sectoral Limitations: Regulations that establish maximum
emission limits for specific sectors, such as industry and transportation promote the
adoption of cleaner technologies through energy efficiency standards, the adoption of
abatement technologies, and vehicle emission regulations. An example of this is
Brazil’s Vehicle Emissions Control Program (Programa de Controle de Emissdes
Veiculares - PROCONVE), which sets emission limits for vehicles, encouraging the
adoption of cleaner technologies like catalytic converters and more efficient engines.

o Land Use Restrictions: Land use restrictions include policies aimed at protecting
forests and promoting sustainable agricultural practices, such as the creation of
protected areas, and regulations that limit agricultural expansion in environmentally
sensitive areas. Sensitive areas are characterized by their ecological importance or
vulnerability, such as regions with rich biodiversity, habitats critical for endangered
species, essential watersheds, or areas prone to erosion. In Colombia, the National
Restoration Plan promotes reforestation and restoration of degraded lands by
establishing protected areas, offering incentives for sustainable agricultural practices,

and regulating land use to prevent deforestation (Climate Action Tracker, 2022).




o Deforestation-Free Certifications: Deforestation-free certifications have been
introduced to ensure that agricultural products are cultivated without additional
deforestation. These certifications promote sustainable agricultural practices and help
farmers access markets that demand environmentally responsible products. For
example, in Malaysia and Indonesia, the Roundtable on Sustainable Palm Oil (RSPO)
certification aims to reduce the impact of palm oil cultivation on deforestation. This
certification ensures that palm oil is produced without contributing to deforestation,
thereby promoting sustainable land-use practices and helping producers access

international markets that prioritize environmentally responsible sourcing.

3. Distributive Impacts on Economic Sectors and Socioeconomic Groups

This section analyzes the distributional impacts of low-carbon transition policies on different
economic sectors and socioeconomic groups. We explore how specific mitigation policies,
described in Section 2, affect economic sectors: primary activities like agriculture, forestry and
mining; secondary activities such as manufacturing and construction; and tertiary activities, which
is services. Across sectors, the analysis focuses on the economic activities that are most directly
affected by specific mitigation policies targeting emissions reductions in the largest emitting
sectors in LAC: AFOLU and Energy (divided between 1) electricity generation and fossil fuel
exploration and ii) and transportation). The analysis will focus on the impacts of mitigation policies
across geographic areas and socioeconomic groups. Regarding the latter, given the focus of this
paper on assessing the distributional implications of transition policies, the analysis will focus on

groups that are deemed “vulnerable” according to the literature.?

3.1 Agriculture, Forests, and Other Land Uses (AFOLU)

Mitigation policies in this area, include subsidies for sustainable practices and direct regulations
such as land use restrictions, deforestation-free certifications that ensure agricultural products do

not contribute to deforestation, and Payments for Ecosystem Services (PES) that remunerate

2 In the sphere of climate change policy, “vulnerable socioeconomic groups” typically include those segments of the
population that are disproportionately affected by the impacts of climate change due to their economic, social, or
demographic characteristics. These groups often have limited resources and capacities to adapt to and recover from
climate-related shocks and stresses. Key vulnerable socioeconomic groups include low-income populations, elderly
people, children, people with special abilities, indigenous communities, women, and migrants and refugees.
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landowners for conserving and restoring ecosystems. The following analysis explores how these
policies aimed at avoiding deforestation, reforestation, and afforestation, and modernizing
agriculture can impact economic sectors and socioeconomic groups.

Many mitigation policies in the AFOLU sector provide benefits to the primary sector.
Forest conservation, restoration, and forest expansion policies offer significant benefits to
agriculture by helping regulate local climate and preserve water resources, benefiting agriculture
in nearby regions (IPCC 2022). Sustainable practices, such as preserving large blocks of natural
habitat, enhance biodiversity and ecosystem services, which are essential for agricultural

productivity (IPCC 2022). Healthy forests also preserve watersheds, providing potable water and

irrigation, which are crucial for agriculture (Baumgartner, 2019). Additionally, forest conservation
contributes to carbon sequestration, mitigating climate change and stabilizing hydrological

regimes, which benefits agriculture in the long term (Bateman and Balmford, 2023).

Deforestation-free certifications aim to ensure that agricultural products and commodities
are produced without additional deforestation. Studies indicate that the RSPO certification, for

instance, reduced deforestation by 33 percent in Indonesia (Carlson et al., 2018). This is beneficial

for the agricultural sector as it guarantees the continuity of ecosystem services essential for
agricultural production. PES programs also promote sustainability in the agricultural sector. In
Costa Rica, the PES program encourages forest conservation and the adoption of agroforestry
practices by offering payments to farmers in exchange for ecosystem services from forests. These
payments help improve soil and water quality, which are essential for agricultural productivity,
and enhance crop resilience against extreme weather events (Pagiola, 2008). Additionally, they
provide a complementary source of income for farmers, making environmental conservation an
economically viable activity (Pagiola, 2008).

Mitigation policies in the AFOLU sector may also benefit the secondary sector and the
tertiary sector. Improving agricultural productivity and enhancing crop resilience stabilizes the
supply of raw materials, ultimately benefiting industries reliant on consistent and high-quality
agricultural inputs. Further, adopting sustainable practices, such as sourcing from suppliers with
deforestation-free certifications can enhance the reputation of companies, attracting
environmentally conscious consumers and investors. In the service sector, forest conservation

policies can positively affect eco-tourism (Rafa et al., 2021).




However, mitigation policies in the AFOLU sector can also have negative impacts in the
primary sector. Forest conservation, restoration, and forest expansion policies can restrict farmers’
access to arable land, necessitating the intensification of agriculture or forest production on the
remaining plots. Intensification without sustainable practices may lead to soil degradation and a
decline in agricultural productivity due to the overexploitation of natural resources.? For example,
while the intensification of forest production can increase resource efficiency and reduce emissions
in certain contexts, it often occurs at the expense of biodiversity and ecosystem quality, which can,

in turn, compromise long-term sustainability (Baumgartner, 2019). Lack of an integrated approach

to forest management, land use, and agricultural policies can exacerbate these issues, creating
conflicts between conservation goals and agricultural needs, resulting in negative consequences

for both the environment and long-term economic sustainability Baumgartner, 2019).*

Additionally, mitigation policies in the AFOLU sector can have negative effects for the
secondary and tertiary sectors. For the industrial sector, particularly agro-processing and related
manufacturing industries, stricter land use and sustainable practices can lead to increased costs of
inputs. Similarly, in the service sector, firms dependent on traditional agricultural outputs might
face disruptions in their supply chain or higher costs due to changes in land use and agricultural
practices.

Mitigation policies in the AFOLU sector have varied effects on socioeconomic groups.
Many of these policies can have positive effects on vulnerable groups.

First, certifications and PES programs can increase income and provide financial stability.

According to Furumo et al. (2020), certification can result in price premiums for agricultural

products, thereby increasing the income of certified farmers. Although yields may be lower, the
sale of products at higher prices due to price premiums compensates for this difference. These

price premiums incentivize small farmers to join and remain in certification schemes, which can

3 Reducing the expansion of agricultural land without a decrease in food demand or an increase in productivity in
other parts of the country increases the need for imports, which means more damage to biodiversity and natural habitats
elsewhere (Bateman and Balmford, 2023). In fact, crop imports by the EU over the 25 years up to 2014 resulted in the
destruction of more than 11 million hectares of habitat, affecting some of the world’s most biodiverse ecosystems,
such as those in Brazil and Indonesia (Bateman and Balmford, 2023).

4 Moreover, the implementation of conservation policies may lead to land use conflicts. Without appropriate
governance and the inclusion of local communities, these policies can exacerbate issues such as corruption and
inadequate monitoring, ultimately resulting in forest degradation and decreased agricultural productivity. In regions
such as Southeast Asia, for instance, reforestation and forest conservation policies have not always been effective due
to insufficient support and commitment from local governments, which perpetuates unsustainable land use practices
(https://www.mdpi.com/2071-1050/8/7/620).



https://www.mdpi.com/2071-1050/8/7/620

provide a source of financial stability. Certification provides greater economic security, as many
certified farmers have contracts to sell their products to guaranteed buyers, reducing economic

uncertainty (Furumo et al., 2020). Further, certified farmers tend to pay higher wages to workers

compared to non-certified farmers, which contributes to better socioeconomic conditions in

farming communities (Furumo et al., 2020). Similarly, PES programs provide financial incentives

to small farmers for conserving forest areas and adopting agroforestry practices, thereby providing
a guaranteed stream of income and promoting sustainable agricultural practices (Pagiola, 2008).
PES programs designed to prioritize poor areas for participation and direct resources to these areas
may have greater positive socioeconomic impacts.

Second, certification offers access to technical support and training programs, helping
small farmers improve their agricultural practices and increase efficiency.

Third, forest conservation, restoration, and forest expansion policies can also enhance the
autonomy of traditional and indigenous communities and enhance income. These policies can
provide traditional and indigenous communities with formal land rights and recognize their
citizenship. For instance, in Brazil, the establishment of Sustainable Use Conservation Units®
protects these communities from encroachment by farmers and ranchers, thereby securing their

land rights (Kohler and Brondizio, 2017). Well-managed forestry activities, such as timber

production, non-timber forest products, and ecotourism, can create labor-intensive jobs and
generate income in traditional and indigenous communities, helping to reduce local poverty

(Baumgartner, 2019; Wiebe et al., 2021). These jobs are particularly advantageous for low-skilled

workers (Wiebe et al., 2021). Additionally, these policies promote agricultural conservation by

reducing dependence on expensive chemical inputs, increasing soil sustainability, and making
agriculture more resilient to climate change, thus protecting the economic base of these

communities (Wiebe et al., 2021; Kohler and Brondizio, 2017).

Mitigation policies in the AFOLU sector can also negatively impact vulnerable groups.
First, agricultural modernization policies, sustainable land-use regulations, and deforestation-free
certifications can lead to land concentration and economic marginalization. Vulnerable groups can
be marginalized by these policies because they lack the financial and technical resources to comply

with them. Agricultural modernization policies often emphasize large-scale operations that use

5 Sustainable Use Conservation Units, known as Unidades de Conservagdo de Uso Sustentdvel in Brazil, are protected
areas designated to allow sustainable use of natural resources by local communities while conserving biodiversity.
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advanced technologies and intensive inputs, leading to land concentration and industrialization
that marginalizes small farmers, and especially women, who lack financial resources to adopt these

new technologies (Knickel et al., 2017). Women in particular often face discrimination in access

to credit and technology. Sustainable land-use practices may involve new techniques and increased
labor demand, which can be burdensome for small-scale farmers operating with limited resources.
The uncertainty regarding the effectiveness of these new practices in maintaining or enhancing
crop productivity discourages small-scale farmers with limited financial resources from adopting

these practices (Akanmu et al., 2023). Similarly, deforestation-free certifications can exclude

small-scale farmers and women, especially in contexts in which women have limited access to
resources. Deforestation-free certifications require compliance with stringent social and

environmental criteria, which can be costly and complex to implement (Furumo et al., 2020). The

high initial costs of obtaining certification, including audit fees and investments to meet the
required standards, impose a significant barrier. Maintaining certification can also be expensive
due to the need for periodic audits and ongoing adherence to certified practices. This can exclude
small farmers from certified markets, limiting their potential benefits and exacerbating economic

marginalization (Furumo et al., 2020).

Second, mitigation policies in the AFOLU sector can disrupt cultural practices and
traditional livelihoods, dispossess vulnerable groups from their customary land rights, and lead to
forced displacement of indigenous communities. Forest conservation policies frequently impose
restrictions on the use of natural resources that are essential for indigenous communities’
subsistence and cultural practices. The implementation of these policies can overlook local rights
and needs, leading to conflicts over resource use and the exclusion of these communities from
decision-making processes. Indigenous and traditional communities often face forced

displacement and loss of access to their ancestral lands (Kohler and Brondizio, 2017).

Furthermore, deforestation-free certification often requires formal land titles, which can dispossess
women of their customary, and informally recognized land rights because titles are traditionally
registered in men’s names in many cultures.

Third, the benefits of policies such as PES and deforestation-free certifications typically
only accrue to those that have formal title to the land and control over its resources, implying that

these policies could exacerbate existing inequalities. For instance, women frequently have less
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access to and control over forest and tree resources, which limits their ability to benefit from forest

conservation, restoration, and expansion policies (Mwangi et al., 2011).

Overall, the evidence indicates that complementary policies will be necessary to ensure
that the benefits and costs of mitigation policies in the AFOLU sector are equitably distributed

across all sectors and socioeconomic groups.

3.2 Energy (Electricity Generation and Fossil Fuel Exploitation)

Mitigation policies in the energy sector encompass a variety of strategies, including carbon pricing
through carbon taxes and cap-and-trade systems, as well as the removal of fossil fuel subsidies.
Additionally, they include direct regulations such as emission standards, bans on new licenses for
fossil fuel exploration, the substitution of fossil fuel sources with renewables, and the
implementation of carbon capture, utilization, and storage (CCUS) technologies.

These policies to transition to a low-carbon energy sector can generate significant positive
impacts on the economy as a whole. Job creation and economic stimulus are notable, with a
significant increase in the number of direct and indirect jobs in areas such as the construction and
maintenance of solar and wind installations (Liao, 2023). Investment in renewable energy can
boost economic growth, increase national income, improve the trade balance, develop industries,

and increase employment, especially in middle- and low-income countries (Liao, 2023).

Furthermore, adopting renewable energies can significantly reduce long-term operational costs in
all economic sectors, as these energy sources have lower operation and maintenance costs
compared to fossil fuels.

The following analysis explores the impacts of these policies on different economic sectors
and socioeconomic groups, highlighting how the transition to renewable energy sources and
stricter regulation of fossil fuel exploration can reshape the economic and social landscapes.

In the primary sector, policies to transition to low-carbon energy can increase agricultural
producers’ income through specific channels. Renewable energy can reduce operational costs for
farms through the installation of solar panels and wind turbines, which provide electricity for

various agricultural activities, decreasing the reliance on fossil fuels (IRENA. 2021). Additionally,

farmers can generate extra income by leasing their land for these installations. Furthermore,
techniques such as integrated soil management that increase the capacity of agricultural lands to

absorb carbon enhances soil quality and long-term productivity and can increase farmers’ income
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by selling carbon credits in emission trading programs. Biogas production from agricultural waste
reduces operational costs and generates additional income through the sale of surplus energy and

carbon credits in emission trading programs (IRENA. 2021). Moreover, low-carbon energy

practices can improve farmers’ standing with consumers, allowing access to markets that value
sustainable products and resulting in premium prices for their goods.

Policies to transition to a low-carbon energy sector can also deliver positive impacts in the
secondary and tertiary sectors. Carbon pricing policies can incentivize innovation and energy
efficiency. Particularly in the secondary sector, implementing carbon prices motivates industries
to invest in cleaner, more efficient technologies, leading to long-term cost reductions. Adopting
new technologies and improving production processes allow industries to adjust and eventually

gain competitiveness (World Bank, 2023). Additionally, these policies can create new markets and

opportunities for low-carbon products and services in the secondary and tertiary sectors.
Companies can explore market niches by developing sustainable products that meet the growing
demand for environmental solutions, including sectors such as renewable energy and carbon
capture and storage technologies.

Low-carbon transition policies in the energy sector can also have negative impacts on the
primary, secondary, and tertiary economic sectors.

Carbon pricing policies, such as carbon taxes, affect the primary sector by increasing
production costs. These policies lead to higher agricultural production costs due to the immediate

need for farmers to adopt technologies that reduce emissions (Zhang et al., 2024). This can result

in reduced profit margins and make agricultural products less competitive both domestically and
internationally. In particular, small farmers may be disproportionately affected due to their lower
financial capacity to invest in emission-reducing technologies or adapt their agricultural practices

(Zhang et al., 2024).

The secondary sector can also be negatively affected by mitigation policies in the energy
sector. The transition to renewable energies can introduce uncertainty and risks, such as the
intermittency of solar and wind energy sources, affecting the reliability of supply for industrial
processes. In addition, carbon pricing policies increase operational costs for carbon-intensive
industries. Sectors like oil refineries, chemical manufacturing, primary metals, and non-metallic
minerals face significant cost increases, potentially exceeding 4 percent of total production costs,

negatively affecting profitability and competitiveness in the short term (Ho et al., 2008).
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Additionally, exposure to international trade makes some industries vulnerable to market losses
due to carbon policies. Sectors with high emission intensity and significant trade exposure, such
as aluminum and steel, face additional challenges competing with producers in countries without
similar policies, resulting in declines in exports and negative impacts on the industrial sector’s

value-added (World Bank, 2023).

Countries in the region can also be impacted by policies to transition to low-carbon energy
sources implemented outside their borders. For example, a significant concern with carbon pricing
policies is the risk of carbon leakage. Carbon leakage occurs when sectors relocate their operations
to countries with less stringent environmental regulations to avoid the higher costs associated with
carbon pricing in their home country. This relocation undermines the environmental benefits of
carbon policies and can lead to job losses and reduced competitiveness in countries with stricter
environmental policies.

To address this challenge, many countries are implementing border carbon adjustments
(BCAs), which equalize the carbon price on imported goods to that of domestically produced
goods, preventing carbon leakage and leveling the playing field (World Bank, 2023). By ensuring

that imports face the same carbon price as domestic products, BCAs mitigate the competitive
disadvantage faced by industries in countries with stringent carbon policies. This policy can also
encourage other countries to adopt similar carbon pricing mechanisms to avoid trade barriers,
promoting a more global approach to carbon emissions reduction. However, the implementation
of BCAs can also lead to trade tensions and affect international relations, since regions heavily
reliant on exports to countries with BCAs may face higher costs and reduced market access.

Although many LAC countries, for example, have not adopted BCAs, they will still face
significant impacts from these policies. Countries in Latin America, especially the secondary
sector, may face competitive disadvantages in international markets if they do not transition to low
carbon energy while other countries do, as their exported products pay the carbon adjustment,
making them more expensive and less competitive. However, BCAs may represent a significant
opportunity for the secondary sector in LAC. The region has comparative advantages in clean
energy and natural resources, which can open new export opportunities in sectors such as
renewable energy and sustainable manufacturing.

Mitigation policies in the energy sector have heterogenous impacts on socioeconomic

groups. There are numerous potential positive impacts for vulnerable households. First, this
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transition has the potential to make energy more accessible and reliable for low-income families
in the long term, reducing their dependence on expensive and polluting energy sources. This can
lower direct energy costs and improve living standards, health, and housing conditions for these
populations.

Second, policies to transition to a low-carbon energy sector can have positive impacts on
employment, investment, and the environment in local and indigenous communities. The presence
of clean energy projects can attract investments, improve local infrastructure, and create jobs, in
addition to offering training programs that increase employment levels and skills within the

community (Wanderley and [edo, 2023). While the initial installation of renewable energy

infrastructure may have negative environmental impacts, in the long term, the energy transition
contributes to reducing dependence on fossil fuels, decreasing deforestation, and protecting areas
of native forest, thereby promoting biodiversity conservation and climate change mitigation. This
strengthens the local economy and promotes greater resilience to climate change, encouraging the

development of new technologies and more efficient practices (Wanderley and Ledo, 2023).

Energy transition policies, especially those related to strict environmental regulation, can improve
air and water quality in indigenous territories and preserve the natural environment and
biodiversity, which are crucial for their livelihood and culture. Additionally, conservation policies
can strengthen indigenous populations’ territorial rights, ensuring that their lands are preserved

from destructive activities such as mining and fossil fuel exploration (Birkmann et al., 2022).

Third, the transition to a low-carbon energy sector provides an opportunity to improve the
inclusion of women in the energy sector. Many jobs in the energy sector are well-paid formal jobs,
but women are under-represented in this sector. However, if transition policies are not inclusive,
women may face negative challenges, being excluded from the benefits of the transition to

renewable energies due to lack of access to adequate training and reskilling opportunities,

perpetuating existing gender inequalities in the labor market (Groves et al., 2022).

Low-carbon transition policies in the energy sector can also negatively impact vulnerable
groups, exacerbating existing inequalities. First, these policies can lead to higher food and energy
prices. During the transition period, investments in renewable energy infrastructure and the
elimination of fossil fuel subsidies may result in temporary increases in energy costs and the
burden of carbon pricing can be partially passed on to consumers, increasing living costs,

especially prices for emissions-intensive goods like meat, dairy, and energy (Shang, 2023). Low-
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income families that spend a larger proportion of their income on food and energy are particularly

vulnerable to these price increases (Vogt-Schilb et al., 2019).® Without compensatory policies,

these price increases could exacerbate poverty and compromise the economic and human

development of these communities (Gonzalez-Eguino, 2015).

Second, policies to transition to a low-carbon energy sector can negatively impact
employment in fossil fuel industries, including coal, oil, and gas. The reduced demand for fossil
fuels can result in a decrease in job opportunities, leading to significant unemployment in regions
that are economically dependent on these activities (Shang, 2023). The deindustrialization of these
areas can lead to a protracted reduction in employment opportunities in supporting sectors and
local economic activity.

Specifically, in the coal mining industry, economic activities and employment are
geographically concentrated. Policies to transition to low-carbon energy will result in the closure
of mines and plants, eliminating jobs and reducing local tax revenue, thus destabilizing the

economy of coal mining communities (Wanderley and Ledo, 2023). In Chile, for instance, the

coal-fired power generation sector employs approximately 4,400 direct jobs and 9,500 indirect
jobs, representing 0.17 percent of the total employment in the country (Viteri Andrade, 2019).
Therefore, energy transition policies need to consider mitigation strategies for these negative
impacts, ensuring that affected communities have access to alternative employment opportunities
and adequate economic support during the transition.

Third, traditional and indigenous communities, especially those near renewable energy
projects, may be negatively affected by energy transition policies. These communities frequently
face exclusion from decision-making and planning processes, resulting in an unequal distribution
of project benefits, reinforcing existing social and economic inequalities in the region (Levenda et

al.. 2021). Negative impacts include loss of land, restricted access to natural resources, and

environmental degradation due to the installation and operation of energy infrastructure. The
transition to a clean energy system also increases demand for minerals, generating social and

environmental conflicts due to the expansion of mining activities in sensitive areas (Levenda et

® Families experienced the largest losses in terms of protein (2.05 percent) and energy consumption (1.42 percent),
along with an increase in income inequality, as indicated by a 0.57 percent rise in the Gini coefficient by 2050 (Zhang
et al., 2024).
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al., 2021), such as the Amazon, directly affecting local communities that depend on these natural
resources for their livelihood.

In summary, policies to transition to low-carbon energy have complex and varied impacts
on economic sectors and socioeconomic groups. While they present significant challenges,
especially for the most vulnerable groups, they also offer opportunities to promote environmental
sustainability and socioeconomic development when they are implemented with complementary

policies that ensure a just and inclusive transition.

3.3 Transport

The transition to a low-carbon transportation system has impacts in the primary, secondary, and
tertiary economic sectors, with both positive and negative impacts. One of the primary benefits of
low-carbon transportation policies is the reduction in operational costs, which benefits all
economic sectors. The adoption of more efficient transportation technologies, such as electric
vehicles or biofuel-powered vehicles, tends to lower maintenance and operation costs compared
to traditional fossil fuel-powered vehicles. This provides significant savings for farmers,
industries, and service companies, especially in regions where fossil fuels are expensive. In the
agricultural sector, for instance, this cost reduction can be particularly beneficial for farmers who
rely on long-distance transportation to distribute their products.

In all economic sectors, the transition to sustainable transportation technologies can
improve companies’ environmental reputation, a factor increasingly valued by consumers and
investors. Companies adopting sustainable practices in compliance with mitigation policies can
attract new customers and investors, creating new business opportunities and increasing customer
loyalty. Producers across all sectors can benefit from improved environmental reputations, from
farmers who can access markets that value sustainable products to industries and service
companies that can stand out for their eco-friendly practices.

In the primary economic sector, policies promoting the use of biofuels can create
additional markets for agricultural products, providing an extra source of income for farmers who
grow energy crops, such as corn and sugarcane.

The secondary economic sector could experience positive impacts of policies to transition
to sustainable transportation technologies because these policies promote the creation of new

markets and business opportunities. In the industrial sector, this manifests in the production of
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electric vehicles, charging infrastructure, and the development of green technologies. The
automotive industry, for example, can benefit as the growing demand for electric vehicles opens
new markets and opportunities for innovation. Manufacturers that adapt quickly can lead in green

technology and gain a competitive advantage (UNFCC, 2018).

Policies promoting low-carbon transportation can also have positive impacts in the tertiary
sector. These policies can stimulate innovation within the service sector, leading to the
development of new products and services. This can open new markets and growth opportunities
while positioning companies as sustainability leaders. For example, the promotion of shared
mobility and the shift from private vehicles to public transportation modes, such as trains, subways,
and buses, stimulate innovation in mobility services. Companies can develop apps and digital
platforms that facilitate the use of these transportation modes, offering integrated solutions that

improve connectivity and the efficiency of public transport systems (Boston Consulting Group,

2024). Additionally, implementing fleet management systems to improve cargo transport
efficiency can lead to new services for route monitoring and optimization, creating new business
opportunities in the service sector.

However, these policies may also have negative impacts for each of the economic sectors.
Transitioning to low-carbon technologies in the transportation sector requires considerable
investment in infrastructure and new equipment, posing a financial challenge for producers in all

sectors, especially those with narrower profit margins (Din et al.. 2023). Moreover, policies that

increase transportation costs, such as carbon taxes and congestion charges, can raise agricultural
and industrial production costs, reducing profit margins.

Another potential negative impact that affects all economic sectors is the disruption of
supply chains. Changes in transportation infrastructure and stricter regulations can cause delays in

delivering raw materials and finished products, negatively impacting the operational efficiency of

industries and service companies (SLOCAT, 2021). These disruptions can be particularly
challenging in a global market, where companies in countries with stricter environmental policies
may face competitive disadvantages compared to companies in countries with less stringent
regulations, resulting in loss of international market share.

Low-carbon transition policies in the transportation sector can also have negative impacts
that occur specifically in the primary sector. The conversion of agricultural land for biofuel

production often displaces essential food crops, which not only exacerbates the pressure on limited
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agricultural resources but can also lead to an increase in food prices due to reduced supply. This
displacement may force farmers to compete for fertile land, which may drive up production costs
for the production of food crops and stimulate deforestation, and lead to the unsustainable
intensification of agricultural activity.

In addition to impacts on economic sectors, mitigation policies in the transportation sector
also have significant effects on different socioeconomic groups. Many of these policies can deliver
benefits to vulnerable groups. First, expansions to public transportation and micromobility
programs can connect vulnerable households to essential services and labor markets, enabling low-

income households, both rural and urban, to access healthcare, education, and employment located

far from their communities (McQueen et al., 2021). Informal workers can especially benefit from
these policies. The expansion of public transportation services in areas with high informality rates
can significantly improve formal employment opportunities for residents of these areas, helping

reduce their dependence on the informal sector. Boisjoly et al. (2017) show thata 1 percent increase

in public transportation accessibility reduces the probability of a worker being in the informal
sector by 3 percent. Therefore, improvements in public transportation infrastructure promotes
social and economic inclusion, offering informal workers better formal employment opportunities

and helping reduce socioeconomic inequalities (Boisjoly et al., 2017).

Second, low-carbon transition policies for transportation can improve public health for
vulnerable groups. Restructuring freight transport can benefit the urban population by reducing

congestion and air pollution in urban areas (Cui, Dodson, and Hall, 2015). Diesel trucks and freight

ships are major emitters of air pollution in cities. The air and noise pollution generated by freight
traffic disproportionately affects low-income and minority communities. For instance, in the
United States freight infrastructure, such as ports, are often surrounded by low-income and
minority communities, exposing residents to higher health risks (Grobar, 2008; Houston, Krudysz,
and Winer, 2008). Low-carbon fright transport can reduce emissions of air pollutants and noise,
leading to significant local improvements in air quality and public health, as well as providing a
more pleasant and habitable urban environment.

Low-carbon transition policies in the transportation sector can also have negative impacts
on vulnerable groups and exacerbate existing inequalities. First, these policies, such as the
promotion of biofuels, can increase food prices. Encouraging the cultivation of energy crops like

corn and sugarcane for biofuel production creates direct competition for agricultural land that
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could be used for food production. This can lead to higher food prices as the supply of land for
food cultivation decreases. Because lower-income households spend a greater fraction of their
budgets on food and live on very tight budgets, these households are disproportionately affected
by higher food prices.

Second, lower-income residents may be excluded from the benefits of low-carbon
transportation policies, such as public transport networks. Improvements in public transport
infrastructure are often concentrated in high-income urban areas. This perpetuates socioeconomic
inequalities by restricting informal and low-income workers’ access to more lucrative urban
markets and better employment opportunities. Boisjoly et al. (2017) found a direct relationship
between low public transport accessibility and a higher likelihood of being employed in the
informal sector, especially among those earning less than the minimum wage. Furthermore, when
public transport infrastructure is improved in lower-income communities, it can lead to
gentrification, increasing the cost of living and potentially displacing lower-income residents who
cannot afford the rising housing and living costs. Despite improvements in transportation
infrastructure, financial and access barriers may persist, preventing low-income communities from
fully benefiting from these services.

Low-carbon transition policies in the transportation sector can also negatively impact
indigenous and traditional communities’ access to land and cultural, social, and economic
sustainability. The transition of freight transport from trucks to railways and ships can reduce
greenhouse gas emissions in the transportation sector. The construction of railways and the
expansion of shipping routes, however, can restrict indigenous and traditional communities’ access
to their lands and resources, alter local ecosystems and affect their traditional activities (Ng et al.,
2018). This results in changes to living patterns, directly impacting the cultural, social, and
economic sustainability of these communities.

These impacts showcase the complexity of impacts of mitigation policies in the
transportation sector, which are likely to bring both positive and negative impacts. To ensure a fair
and inclusive transition, it is essential to complement low-carbon transition policies in this sector
with policies that specifically address the needs and capacities of all affected socioeconomic

groups.
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4. Compensatory Strategies and Complementary Policies

Mitigation policies implemented with the purpose of reducing GHG emissions can significantly
impact economic sectors and socioeconomic groups as discussed in the preceding sections.
Explicitly designing transition policies for inclusiveness and simultaneously implementing
complementary and compensatory policies can allow the positive impacts described above to
materialize while preventing or minimizing many of the negative impacts. As the region
implements low-carbon transition policies, it is crucial to integrate social and economic justice
into these policies to ensure an equitable distribution of the costs and benefits of the transition to
a low-carbon economy.

Ensuring that mitigation policies do not exacerbate existing inequalities in the region is an
important goal from a development perspective, but it is also of practical importance to
implementing climate policy. Perceptions of distributional fairness are one of the primary factors
that determine citizen support for climate policies (Bergquist et al., 2022; Dechezlepretre et al.,
2023), and perceptions that a climate policy is regressive can instigate backlash from citizens that
extends beyond an individual policy (Douenne and Fabre, 2022).

To address the unequal distribution of costs and benefits, policies can include mechanisms
to compensate citizens who will face higher consumer costs and worse economic opportunities.
Governments can compensate consumers for higher prices for food, energy, and public transport
as a consequence of climate policy by enhancing current cash transfer programs, implementing
new cash and in-kind transfers, and providing subsidies for key consumption items. For example,
carbon pricing policies may raise energy costs in the short- to medium-term, disproportionately
affecting low-income households unless compensatory measures are implemented (Rentschler and
Bazilian, 2017). Compensatory measures could include recycling revenues from carbon pricing to
citizens through existing social protection programs or implementing new transfers. Revenue
recycling programs (such as, Equal Revenue Recycling (ERR) and Progressive Revenue Recycling
(PRR)) direct the funds collected back to families, with PRR particularly aimed at low-income
households, thereby increasing their disposable income and improving their well-being (Zhang et
al., 2024). Similarly, policies that encourage biofuels can impact food security by reducing the

availability of land for food cultivation (OECD, 2019). Higher prices for public transportation and

food could be offset by free or subsidized public transportation, in-kind food transfers, and cash

transfers for low-income households. Governments can also compensate households for any higher
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initial costs of consumer durables by offering subsidies to compensate for the higher initial prices
of electric vehicles and electric cookstoves, (Missbach, Steckel, and Vogt-Schilb 2024; Schaffitzel
et al. 2019). Targeting the compensatory policies well helps to keep the fiscal costs manageable.
As discussed in the prior section, transition policies will have varied impacts across economic
sectors. For example, while renewable energy investments can create significant job opportunities
in new sectors, traditional industries such as fossil fuels and manufacturing may experience job
losses (Alfonso, Herrera, and Mondragén 2022; Saget, Vogt-Schilb, and Luu, 2020). The net
change in jobs associated with the transition to a low-carbon economy is positive for the region
(Saget, Vogt-Schilb, and Luu 2020), but the creation of green jobs may not immediately offset the
losses in brown jobs and the geographic distribution of jobs and the skills required may shift.
Governments can implement policies to compensate workers who will face worse economic
opportunities in a low-carbon economy and assist them in re-integrating into the economy. Further,
governments can implement policies aimed at increasing women and indigenous people’s access
to new jobs created in the transition. For instance, the inclusion of women in new job opportunities
in the renewable energy sector through targeted training and education initiatives can promote
gender equality in the workforce. Governments can support workers in transitioning to different
industries (Shang, 2023), for example, through reskilling and upskilling programs labor
intermediation services, support for migration to locations with greater economic opportunity, and
temporary employment programs that, for example, can provide immediate job opportunities in
post-disaster scenarios. Unemployment insurance can provide crucial support to workers who fall
through these cracks. Having strategies to support workers and communities affected by transition
policies is essential for making these policies acceptable and fair. Ensuring job quality, market
access, and strong social protection are key elements of the transition (Alfonso et al., 2023).

Governments can also take this opportunity to broadly strengthen social protection
measures to support workers during concurrent labor market disruptions from automation,
artificial intelligence, or other sources. These measures help maintain income levels and provide
stability as workers adapt to new employment opportunities in the green economy.

In addition to compensating citizens for changes in income and consumer prices,
governments can implement complementary policies that promote equal access to the benefits of
transition policies. Governments can design new low-carbon infrastructure with inclusiveness as

an explicit goal. For instance, transportation infrastructure to provide public transportation and
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micromobility can be designed to avoid disproportionately benefiting those who already have
greater access to resources and services. Dense public transit networks with good coverage outside
the urban core will allow lower-income and informal workers to share in the benefits. Rent
stabilization or rent vouchers can be used to ensure that current residents are not displaced by
raising housing costs along transit corridors. Long-term, low-interest mortgages can allow lower-
income residents to share some of the benefits of rising housing costs. Similarly, clean energy
infrastructure can be designed to reduce existing inequalities by providing universal access to
modern energy sources and avoiding the worst effects of energy poverty. Investments in clean
energy infrastructure often do not reach the poorest communities or are implemented in ways that
do not consider the needs and capacities of these populations. Designing infrastructure to improve

energy access while transitioning to low-carbon energy reduce inequalities (Gonzalez-Eguino

2015). Governments can also implement policies to ensure widespread and fair land titling to allow
access to programs such as deforestation free certifications and payments for ecosystem services.
For instance, legal restrictions initially prevented many poor farmers from participating in Costa
Rica’s PES program due to their lack of formal land titles. To address this issue, the Costa Rican
government created parallel contracts funded by private sources, allowing these farmers to
participate in the program. Later, the legislation was amended to formally include these
landowners, increasing social and economic inclusion and ensuring that more people could benefit
from the program’s financial incentives (Pagiola, 2008). In particular, policies can focus on
ensuring that women and indigenous people hold land titles and that customary land rights are
recognized. Furthermore, governments can facilitate access to credit, utilize targeted subsidies for
critical technologies, offer training, and support cooperatives for small-scale farmers to assist
small-scale farmers in meeting certification requirements and modernizing their agricultural
techniques.

Finally, governments can implement protections for indigenous communities. In addition
to recognizing their rights to land, transition policies can aim to improve local environmental
quality and protect indigenous culture and traditions.

Implementing well-designed policies that incorporate social and economic justice is
imperative to mitigate adverse impacts on vulnerable groups while achieving climate goals
(Dechezleprétre et al., 2022). Transparent and inclusive policymaking processes can prevent

transition policies from being captured by specific interests. Ensuring that all stakeholders,
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particularly vulnerable populations, are included in the policy design process helps address specific
needs and promotes a fair distribution of benefits. Women are often excluded from decision-
making processes at the household, community, and national levels, which makes them particularly

vulnerable when policies, such as land use policies (Mwangi et al., 2011), are implemented.

Governments can also seize this opportunity to rethink inequality and social protection more
broadly. By integrating these strategies, LAC can achieve its climate goals while promoting equity
and reducing the socioeconomic disparities exacerbated by climate change and transition policies.
The focus on social and economic justice enhances the effectiveness of climate mitigation policies

and ensures that the transition to a low-carbon economy is inclusive and sustainable.
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