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How Much Will It Cost
to Achieve the Climate Goals
in Latin America and the Caribbean?

Luis Miguel Galindo, Bridget Hoffman, Adrien Vogt-Schilb

Abstract

Latin America and the Caribbean must respond to the challenge of climate change while making
progress with other sustainable development goals. How much will it cost to meet climate change goals
in this context? This work reviews the evidence on the costs of meeting the goals the goals of the Paris
Agreement and the sources of finance available to do so in the region.

Its main thesis is that climate action does not consist solely or primarily of additional spending, but also
requires a massive redirection of existing financial flows. The climate goals cannot be achieved without
addressing other sustainable development goals intrinsically related to climate, such as those related to
energy, transportation, water, agriculture, and ecosystem conservation, among others. Furthermore,
climate action is closely linked to social spending since social conditions such as poverty, inequality, and
lack of access to basic health services exacerbate vulnerability to climate change. Finally, the transition
to a decarbonized and resilient economy must be fair. A so-called just transition means maximizing
socioeconomic benefits, minimizing, or compensating transition costs, and involving all affected parties
in decision-making processes. Consequently, climate action is also linked to competitiveness, education
levels, labor markets, and social institutions.

We find that responding to the climate crisis requires annual spending on the provision of infrastructure
services of between 2% to 8% of GDP and annual spending to address a variety of social challenges of
between 5% and 11% of GDP. This will involve aligning in total from 7% to 19% of annual GDP,
representing from US$470 billion to US$1,300 billion of infrastructure and social spending in 2030, with
sustainable, resilient, and decarbonized development goals. The benefit of this redirection will be far
greater than its costs because it will avoid the worst impacts of climate change and generate economic,
social, fiscal, and environmental benefits.

Specific financing sources, such as green taxes and sustainable bonds, can finance part of the effort.
However, to redirect public and private spending and foreign investment into solutions consistent with
climate goals, governments will also need to reform policies and regulations in all sectors.
Comprehensive climate strategies can help identify the necessary transformations to move toward a
resilient, carbon-neutral economy in the region by 2050. Development banks can directly finance a small
part of the necessary spending and support the design and implementation of reforms to redirect
existing financial flows.

JEL codes: Q54, H51, H52, H53, H54, H55, H23
Keywords: climate change, costs, spending



Introduction

Latin America and the Caribbean must address the challenge of climate change while responding to the
economic and social consequences of the COVID-19 pandemic and making progress with other
sustainable development goals. How much will it cost to take on these challenges? This article reviews
the existing literature to answer this question. The main finding is that meeting the climate change
challenge requires structural transformations in various sectors such as infrastructure, health and social
protection systems, and in financial institutions which reflect and enable a wide-ranging redirection,
which goes beyond increasing financial flows in the region.

Climate change has significant effects on agricultural and industrial activities, labor productivity,
infrastructure, population health, social conflicts, migration, forests and ecosystems, among others
(Hallegatte et al, 2015). The impact of climate change will intensify and have increasingly important
consequences throughout this century. The variation in average temperature is only part of climate
change impacts, but each degree of temperature increase is associated with an estimated reduction of
1% to 4% of Gross Domestic Product (GDP) (Newell, et al., 2021, Acevedo, et al., 2018). Of the few
studies of the total monetary costs of climate change, some suggest that inaction could have costs of up
to 16% or more of global GDP or GDP of low-income countries or emerging economies with warmer
climates (Acevedo, et al., 2018, Burke, et al., 2015).

Faced with costs of serious, though difficult to quantify, impacts, international leaders decided in the
2015 Paris Agreement to adapt to these impacts and contain climate change by limiting the rise in global
temperature to between 1.5°C and 2°C, and as close to 1.52C as possible to avoid the worst impacts.
Meeting these targets requires all countries to transition to a climate-resilient and decarbonized
economy by 2050.

The climate plans that countries have presented in their Nationally Determined Contributions (NDCs),
which contain country-specific mitigation and adaptation targets, typically for 2030, are still an
inadequate basis for planning climate change spending. In general, NDCs are not aligned with resilience
and deep decarbonization targets and lack a specific public policy strategy consistent with the proposed
targets. To resolve this situation, countries can design climate strategies that start from long-term goals,
and identify a roadmap for the investments, economic incentives and regulatory reforms needed across
sectors to remove barriers and facilitate the building of a resilient and decarbonized economy by mid-
century (IDB and DDPLAC, 2019, Cavallo et al, 2020). Several countries in the world—including Chile,
Colombia, Costa Rica and Uruguay in the region—already have strategies to achieve resilient and net-
zero emissions economies by 2050 (UNFCCC, 2021).

The region's greenhouse gas (GHG) emissions come largely (94%) from the supply of energy services
(including transportation and housing) and food (WRI-CAIT, 2021). The use of fossil fuels for power
generation and transportation accounts for almost half of total emissions and these are the two fastest-
growing sources of emissions. In the agricultural sector, emissions come mainly from the use of artificial
fertilizers and livestock digestion. In addition, agriculture, especially livestock, uses land that competes
with forests and other high-carbon systems and is thus the main cause of deforestation, which produces
more than one-fifth of the region's GHG emissions. Overall, GHG emissions in the region totaled 6.2
tCO2e per capita in 2018, which is similar to the global average of 6.5 tCO2e for the same year, and are
increasing (WRI-CAIT, 2021).



A net zero emissions economy is technically possible. Each country will have to design its own path. In
general, in the region, the main technical solutions include (IDB and DDPLAC, 2019; Bataille et al, 2020
IPCC, 2018):

- transition to carbon-free sources of electricity generation;

- use of electricity to displace fossil fuels in all sectors;

- electromobility and public and non-motorized transport to reduce use of private transport and
fossil fuels;

- improved agricultural practices, including promotion of agroforestry practices, silvopasture
systems, and reduced fertilizer use; and

- protection of high-carbon ecosystems, especially forests, and change of consumer diets to
reduce pressure on deforestation.

Measures are also needed to reduce emissions from industrial processes and waste management (IDB
and DDPLAC, 201). Infrastructure investment should also take advantage of nature-based solutions. For
example, mangroves provide a buffer against the effects of rising sea levels or cyclones, and forests
provide carbon storage and sequestration. Conversely, destruction of natural capital and ecosystem
services has significant economic costs (Cavallo et al, 2020).

Decarbonization offers an economic opportunity equivalent to 1% of GDP for the region—thanks to
financial savings in the energy system and transportation, improved health due to less air pollution,
productivity improvements from reduced road congestion, and increased ecosystem services—and will
create up to 15 million additional net jobs by 2030 (Saget et al, 2020; Vogt-Schilb, 2021). However,
various regulatory, financial, social, and political challenges, among others, stand in the way of the
transition to a resilient and decarbonized economy.

Climate action is not primarily about designing and implementing additional spending to respond to the
challenges of climate change. It also requires a massive redirection of existing financial flows. All
countries need to avoid investments that are not consistent with climate goals; for example, exploration
and development of new fossil energy sources or building unprotected critical infrastructure in areas
with climate risks. Simultaneously, countries need to ensure that financial flows lead to building a new
resilient, net-zero emissions economy.

The cost of climate action cannot be considered independently of the cost of meeting other sustainable
development goals for three reasons. First, the region needs to expand its provision of infrastructure
services—for example, mobility, energy services and access to water and sanitation, and food
production—and work to conserve its ecosystems and biodiversity (Cavallo et al 2020, Searchinger et al,
2019). These development goals are directly linked to achieving climate goals.

Moreover, Latin America and the Caribbean is the most unequal region in the world, suffering from high
poverty rates, and gaps in access to health, education, or social protection. These gaps and inequality
play a decisive role in countries' vulnerability to climate change impacts; consequently, achieving the
goal of climate resilience also requires improving the region's social performance (Hallegate et al, 2015,
2017).

Finally, climate action has to be seen in the context of a just transition, that is, in a process that (Saget et
al, 2020):



(1) maximizes the socioeconomic benefits of climate action. For example, ensuring that jobs created
in the renewable energy industry enjoy decent working conditions and correspond to skills
available in the country.

(2) limits or offsets transition costs. For example, by offering new jobs or financial compensation
packages to employees of fossil-fuel power plants that close, or by adapting the timing of
closure to coincide with employees' retirement.

(3) integrates the people and communities affected by the transition into decision-making
processes. This includes, for example, unions and employees of affected industries, sectoral and
subnational government agencies, young people, and indigenous communities.

In this respect, the cost of climate action partly overlaps with the cost of education and skills provision,
labor protection, and introduction of participatory and inclusive democratic processes.

Building the infrastructure needed to provide basic services and meet climate goals requires annual
investments of about 5% of GDP, with a range between 2% and 8% of GDP, until 2030, representing
about USS280 billion in 2019 (Serebrisky et al., 2015; Rozenberg and Fay, 2019). In contrast, current
annual investment in infrastructure is slightly less than 3% of GDP (about US$170 billion in 2019).
Making this infrastructure resilient represents a modest additional cost of 3% to 10% of its cost (0.15%
to 0.5% of GDP, or USS8 billion to US$28 billion in 2019). The benefits of resilience in terms of avoided
costs of natural disasters and incentive to attract investments are four times higher than its cost
(Delgado, et al., 2021). Decarbonization does not add a significant cost to infrastructure spending since,
for example, renewable energy and electromobility are already competitive or cheaper than their fossil
fuel-based counterparts during their life cycle (IEA, 2021).

The social investment required to build the resilience of the population and promote a just transition
involves spending of between 5% and 11% of GDP (US$337 to US$741 billion in 2030). For example,
offering a universal cash income to over-65s and under-18s would cost around 5% of GDP (Filgueira and
Espindola, 2015). Addressing the challenge of extreme poverty requires about 6% of GDP, while
simultaneously addressing the challenge of extreme poverty, infant mortality and high school
completion requires investments of about 11% of GDP by 2030.!

In total, the infrastructure and social spending needed to meet climate change goals in the region is
between 7% and 19% of GDP by 2030 (USS470 billion to US$1,300 billion in 2030) depending on initial
conditions and proposed economic and social targets.

To achieve these amounts, governments will need to ensure that public and private spending and
investment, both domestic and international, are consistent with compliance with climate goals. To align
public spending, it is essential to incorporate climate change goals, disaster risk reduction, and
minimization of the transition risk associated with investment in stranded assets, as priorities in the
plans of all relevant sectors, and in the processes of finance or planning ministries responsible for
coordinating public spending (Delgado et al, 2021).

1 Castellani, et al., (2019) estimate the spending needed to simultaneously respond to the challenge of
infrastructure and extreme poverty at 10.6% of GDP, rising to 16% after incorporating the challenges of infant
mortality and high school completion. We have subtracted 5% which corresponds to our estimate of necessary
infrastructure spending to obtain the 6% and 11% in the text.
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Green fiscal reforms and the elimination of fossil fuel subsidies could provide up to US$200 billion per
year, or approximately 3.6% of GDP in 2019, to governments in the region to support the transition
process (Delgado et al, 2021). Governments also need to prepare for the time when the global energy
transition erodes the tax base of royalties and excise taxes on gasoline and diesel. This process will put
billions in tax revenues at risk between now and 2035 (Solano-Rodriguez et al, 2019; Welsby et al, 2021).
A long-term tax strategy will identify ways to replace these revenues.

To align private investment, governments can use regulations and economic incentives, including an
appropriate environmental and financial fiscal policy. Instruments such as green bonds and
sustainability-linked bonds can also support climate action financing and increase foreign financing
(Delgado et al, 2021, Conde and Sanz, 2021).

Development banks can contribute to the necessary financing, although their current size is small
compared to the needs. The World Bank, Inter-American Development Bank, and the Andean
Development Corporation provide credits of between USS$40 billion and USS$45 billion (World Bank,
2019; IDB, 2019; CAF, 2019) per year in the region, which contrasts with requirements for building
economic and social infrastructure which may amount to between US$340 billion and US$1,100 billion
by 2030. Development banks can have a significant impact by providing technical and financial support
for the design of climate and financial strategies and regulatory and institutional reform plans to help
realign domestic and international flows, both public and private, with climate change and sustainability
goals (Delgado et al, 2021; IDB and DDPLAC, 2019).

The rest of the paper is structured as follows. Section 1 highlights the urgency and magnitude of the
climate change challenge. Section 2 compiles evidence on the costs of aligning infrastructure spending
with climate goals. An appendix describes changes needed in specific sectors and includes a synthesis of
the literature review on investment requirements. Section 3 reviews social lags and the spending
required to ensure a just transition. Section 4 covers institutional and regulatory reforms needed to
align public, private, and international spending with climate goals.

1. The urgency and magnitude of the challenge of climate change

Climate change is a barrier to development

Climate change has significant economic, social and environmental impacts with multiple consequences
across all sectors. The negative effects of climate change have an impact on agricultural and industrial
activities, on productive infrastructure, population health, labor productivity, poverty, inequality,
migration, social conflicts, and biodiversity and ecosystems (IPCC, 2014; Hallegatte et al, 2015).

The impacts of climate change on production are substantial, although difficult to quantify. Recent
studies indicate that temperatures above the historical norm affect economic output by 1% to 4% of
GDP per degree Celsius of temperature, with more pronounced effects in warm countries and regions
and in poor and developing countries (Acevedo et al., 2018; Kahn, et. al., 2019, Newell et al., 2021;
Kalkuhl and Wenz, 2020).

However, these estimates do not reflect climate change's total cost and risks. Many climate change
impacts are not directly associated with average annual temperature variations. For example, an
average increase in global temperature may result in a much steeper increase in temperature at the
regional or local level, leading to higher regional costs. Consideration must also be given to the effects of



temperatures outside historical variations on economic activities, to tipping points and points of no
return in the climate system, and to the presence of reinforcing effects that are cumulative over time.
Moreover, the economic impacts of various manifestations of climate change, such as sea level rise or
change in precipitation patterns, can cause damage that has not been monetarily valued, as is the case
of forests and ecosystems or deterioration and disappearance of an ecosystem. This damage does not
necessarily have a direct effect on the economy so it is not captured in these econometric estimates, but
it can represent significant impacts in the future.

The total cost of climate change cannot be predicted with precision. However, there are some estimates
of the total cost of climate change based on an aggregation of scientific studies and expert opinion
which suggest the costs can be very high; for example, 16% of GDP at 32C or up to 99% at 12°C for some
regions or for the global economy (Howard and Sterner, 2017, Kahn et al., 2019, Acevedo, et al., 2018).

Some studies quantify the costs of specific climate change impacts. For example, projections for coastal
flooding could generate estimated annual losses of approximately USS1 billion in the world's 136 largest
coastal cities with sea level rise of 20 cm to 40 cm by 2050 (Hallegatte, 2013) and damage from natural
disasters, including extreme weather events in Latin America and the Caribbean, is estimated at
USS$102.7 billion between 2010 and 2019 (Cavallo, et al., 2020, pp. 160).

Climate change also has social impacts that are not reflected in estimates of its macroeconomic cost.
Poorer households and countries tend to be more exposed, more vulnerable and less able to cope with
the consequences of climate change, such as natural disasters, water or mosquito-transmitted diseases,
heat waves, and higher food prices (Hallegatte et al., 2018, 2019a). For example, heat waves will destroy
the equivalent of 2.5 million jobs in the region in 2030, by reducing labor productivity (ILO, 2018).
Informal sector workers, such as street vendors and farmers, will be the most affected. Climate change
also increases inequality and poverty (Saget et al, 2020). For example, it is estimated that the impacts of
climate change on natural disasters, health, and food prices will push between 30 million and 130
million people into extreme poverty globally by 2030, an effect of similar magnitude to the COVID-19
pandemic (Jafino et al., 2020).

Climate change can also impact migration. Falling agricultural yields and water availability and the
presence of extreme weather events will have a negative effect on food security and intensify mass
migration processes involving around 17 million people in the region, representing 2.6% of the
population (Rigoud et al., 2018).

Finally, climate change will increase risks in the financial sector. For example, it will impact countries'
credit ratings with a consequent rise in interest rates on sovereign debt (Klusak, et al., 2021).

Countries need to transition to climate-resilient and decarbonized economies by 2050
Climate change impacts will continue for decades irrespective of whether mitigation processes are
implemented, in which case countries need to adapt and build resilience in all their productive systems,
in their infrastructure, their social protection systems, the financial system, and to preserve their natural
assets. The good news is that every dollar invested in making infrastructure more resilient represents
four dollars in avoided impacts (Delgado, et al., 2021), which increase the resilience of the economy and
improve social protection and health systems, as well as bringing development benefits far outweighing
their costs (Hallegatte et al., 2018, 2019).



To contain the increase in global temperature to 1.52C, all countries in the world need to reduce their
net greenhouse gas (GHG) emissions to near zero by around 2050 (Fay et al, 2015; IPCC, 2018).
Achieving net-zero emissions, or decarbonizing the economy, means reducing carbon emissions
produced by human activity and offsetting the remaining emissions, for example, by increasing areas of
forest cover.

The region's greenhouse gas (GHG) emissions come largely (94%) from provision of energy services
(including transport and housing) and food (WRI-CAIT, 2021). Use of fossil fuels for power generation
and transportation accounts for almost half of total emissions (44%) in the form of carbon dioxide (CO,)
and covers the two fastest growing sources of emissions: private car transport and natural gas-based
electricity generation. In the agricultural sector, emissions come mainly in the form of nitrous oxide
(N20) from the use of artificial fertilizers, and as methane (CH.) from livestock digestion. Moreover,
agriculture and livestock use land that competes with forests and other high-carbon systems, and is thus
the main cause of deforestation, which produces more than a fifth (21%) of GHG emissions in the region
(see next paragraph). The rest of the emissions come from waste 6% and industrial processes 4% (WRI-
CAIT, 2021).

In a world with finite arable land and growing demand for food over time, deforestation stems from the
competition between land use to produce food, biofuels, and other inputs and its use to maintain and
recover ecosystems and habitats for biodiversity and carbon sequestration (Searchinger et al., 2019,
Svenson et al, 2021). In this context, agriculture is the main cause of deforestation in the world
(Searchinger et al, 2019). In this sector, beef production occupies 80% of arable land directly in pasture
or indirectly, for example, in soybean crops to feed cattle (ibid.). Latin America and the Caribbean is part
of this dynamic, with the world's highest per capita beef consumption (Searchinger et al, 2019).% For the
same reason, biofuel production from crops is generally not a solution for reducing greenhouse gas
emissions considering its impact on land use competition (Searchinger et al, 2019).

Almost all countries in the region have either adhered to the goal of achieving carbon neutrality by 2050
or have declared that they are working toward this goal (Calero et al., 2020). Latin America and the
Caribbean can achieve a net-zero emissions economy by 2050. To do so, five types of immediate actions
are critical (Fay et al, 2015; IDB and DDPLAC, 2019; Bataille et al, 2020): (i) eliminate fossil fuel-based
electricity generation, shifting to carbon-free sources, such as wind, solar, hydro, and geothermal
energy; (ii) use electricity instead of fossil fuels in transportation, industry, cooking and heating; (iii)
reduce the use of private transportation, increasing the use of public transport, walking, cycling, and
teleworking; and (iv) improve agricultural practices, including promoting agroforestry practices,
silvopasture systems, and reducing fertilizer use; and (v) halt and reverse the reduction of forest cover
and deterioration of ecosystems. In this context, all infrastructure investment and planning must take
sustainability objectives into account (Bhattacharya et al, 2019).

Far from being a sacrifice, these transformations can create 15 million net new jobs, and add 1% of
economic growth in the region by 2030 (Saget et al, 2020; Cavallo and Powell 2021). IDB studies in Peru

2 The region is an important food exporter. Saget et al (2020) estimate that 15% of GHG emissions from the food
system in Latin America and the Caribbean relate to its exports to the rest of the world. In addition, 21% of land
used for agriculture and livestock in the region and 19% of emissions from deforestation correspond to exports.



and Costa Rica show that reaching net-zero emissions has a net economic benefit of US$140 billion and
USS41 billion respectively by 2050 (Quirds-Tortds et al., 2021, Groves et al., 2020). In Chile, a similar
study finds a benefit of 5% of GDP in 2050 (Benavides et al, 2021).

In the land-use sector, adoption of sustainable practices and regenerative agriculture can lead to
increased agricultural and livestock productivity, while increased carbon sequestration by forests
generates more ecosystem services, such as the supply of non-timber forest products, benefits for water
and soil, carbon storage and sequestration, and support for tourism and cultural heritage (Groves et al,
2020; Quiros-Tortos et al, 2021).

In the energy sector, the most important benefit is the low cost of renewable energy sources. In the
transportation sector, the economic benefits derived from energy savings, fewer accidents, time saved
thanks to reduced vehicle congestion, and a decrease in the negative health effects of air pollution can
more than offset the initial costs of switching to electric vehicles and building infrastructure for net-
zero-emission public transport. Energy savings in buildings, efficiency gains in industry, and the
economic value of recycled materials and treated water also generate benefits (Groves et al, 2020;
Quiros-Tortos et al, 2021).

Nationally Determined Contributions (NDCs) are insufficient and need to be reinforced

As part of the Paris Agreement, governments have designed various versions of plans to reduce
emissions by 2030, known as Nationally Determined Contributions (NDCs). The first set of NDCs was not
aligned with the 2050 decarbonization goals. For example, globally, NDCs, as they existed in 2018,
allowed emissions of 52 to 58 GtCO2eq in 2030, instead of the 15 to 30 GtCO2eq needed to meet the
1.5°C target (UNEP, 2018). This was also the case in the region. For example, meeting these NDCs would
not increase the percentage of carbon-free electricity sources, rather it would expand the role of natural
gas. This is not consistent with the goals of the Paris Agreement and long-term decarbonization and
creates a risk by allowing investment in technologies that could become stranded assets during the
transition (Gonzalez-Mahecha, et al., 2019, Binsted, et al., 2019).

Likewise, the 2030 targets of the new NDCs are also not aligned with long-term decarbonization (UNEP,
2021). More than 120 parties to the Paris Agreement, including major emitters such as China, the United
States, India, and the European Union, have updated their NDCs since the Agreement. Twelve countries
in the region have followed suit. However, these have a very limited impact in 2030, reducing projected
emissions by only 7.5% compared to previous NDCs, rather than the 30-55% needed to limit warming by
1.5°C-2°C (UNEP, 2021).

The long-term targets announced by countries, if all implemented, could limit the temperature rise to
1.9 °C (Meinshausen et al, 2022). Several countries announced long-term emission reduction targets,
typically net zero emissions by 2050° in their NDCs or their long-term climate strategies (LTS). If these
are implemented, temperature increase could be limited to below 2C. However, in most cases, there are
no concrete strategies to implement the announced long-term goals—Costa Rica and Chile in the region
are two notable exceptions (CAT, 2021).

Apart from implementing their NDCs as they exist, governments in the region must design and
implement climate strategies that will lead to net-zero emissions and a climate-resilient economy by

3 China’s targets of 2060 and 2070, respectively, are important exceptions.
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around 2050 (IDB and DDPLAC, 2019). These strategies have to be constructed with the involvement of
all sectors of the economy and make the country's development goals consistent with climate goals. To
be useful, they must identify the transformations needed in each sector over time, starting immediately,
avoiding investments in sectors with high carbon content that involve emissions that are difficult to
prevent in the future. This information is essential for updating NDCs and aligning them with long-term
resilience and deep decarbonization goals. The long-term strategies are also useful for identifying
regulatory, economic, fiscal, or social barriers to decarbonization, anticipating winners and losers, and
designing public policy strategies to remove those barriers and ensure a just and inclusive transition
(Government of Costa Rica, 2019; Saget et al., 2020, IDB and DDPLAC 2019).

2. Infrastructure to meet climate change goals

Climate targets increase the infrastructure investment gap in the region

Infrastructure investment in Latin America and the Caribbean is insufficient for delivering quality basic
services to the population (Cavallo, et al., 2020). Infrastructure investment represented 2.8% of annual
GDP on average between 2008 and 2018, approximately US$125 billion per year (Serebrisky, et al, 2020,
pp. 40) of which 2.3% corresponds to public investment and 0.5% to private investment (Infralatam,
2021). This level is lower than in other regions of the world (Fay, et al., 2017).

This level of investment leads to deficits in access and quality of services, such as intermittent provision
and power cuts, insufficient and low-quality water supply with significant losses, and lack of or poor-
quality transport services relative to international averages (Cavallo, et al., 2020, Fay, et al., 2017,
Serebrisky, et al., 2018).

The annual investment in infrastructure needed in Latin America and the Caribbean to meet the
Sustainable Development Goals, including resilience and decarbonization goals, is around 5% of GDP
representing approximately US$279 billion in 2019, with a probable range from 2% to 8% of GDP
(Serebrisky and Sudrez-Aleman, 2019; Rozenberg and Fay, 2019)*. This represented between US$111
billion and US$447 billion annually in 2019.° The ranges in estimating the required infrastructure
investment are broad since there are several solutions that reach net-zero emissions. The estimates
depend on growth and demographic trajectories, technologies, quality, inclusion of maintenance and
operating costs, public policies, and incorporation of nature-based options (Rozenberg and Fay, 2019).

Infrastructure investment has to be aligned with climate goals

Incorporating the need for resilience in infrastructure construction has a modest additional cost of
between 3% and 10% of the cost of infrastructure (between USS$8 billion and US$28 billion in 2019) and
can result in benefits 4 times greater than the costs (Cavallo, et. al., 2020).

4 The following studies reach similar conclusions and estimation ranges: Perrotti and Sanchez, 2011, Kohil and
Basil, 2010, Ruiz-Nuiez et. al., 2015, Fay and Yepes, 2003, Fay and Morrison, 2007, CAF, 2011, Serebrisky, 2014,
Serebrisky et al., 2015, Serebrisky and Suarez-Aleman, 2019, Serebrisky, et al, 2018, Gaspar, et al., 2019, Schmidt-
Traub, 2015, Fay et al., 2017. The study by Cavallo et al., (2020) estimates a range of infrastructure investment
between 4% and 7% of GDP for Latin America and the Caribbean.

5 Estimates use constant dollars at 2010 prices and a scenario with recovery of LAC GDP in 2021 and a 2% average
annual growth rate between 2022 and 2030.



Meeting the decarbonization goal of the energy system has a zero, or negative, marginal cost, especially
taking into account maintenance and operating costs and the continuous reduction in costs for
renewable energy generation (Rozenberg and Fay, 2019). Renewable energy is already the cheapest in
the world (IEA, 2021). In many markets, electric vehicles are already cheaper than diesel and gasoline
vehicles over their lifetime, thanks to lower operating and maintenance costs and the falling costs of
batteries (BNEF, 2018; IEA 2020).

In this context, the average infrastructure investment gap is around 2.2% of GDP (USS$123 billion
annually in 2019) and is concentrated in the energy and transportation sectors, and to a lesser extent in
water and sanitation and telecommunications (Infralatam, 2021, Serebrisky et al., 2018). These sectors
are critical for achieving a decarbonized and resilient economy.

Consequently, meeting climate goals requires redirecting the set of infrastructure investments, which
take into account the decarbonization and resilience goals from the planning and design stages but does
not necessarily require an additional investment. For example, reducing emissions is not about building
a natural gas plant, and then spending more to add a filter, rather it requires planning from the outset
that the new investment has to be in decarbonized sources, such as renewables. As another example,
building a new road further from the coast to avoid flooding due to sea level rise can be much cheaper
than building the same road in a flood zone, and then spending more to build protection. Therefore,
climate strategies are important for anticipating long-term objectives in government planning and
managing risks appropriately. The appendix includes examples of changes needed in each sector.

3. Social spending to ensure a just transition

The transition to net-zero emissions will create winners and losers, with possible negative social impacts
if it is not carefully approached. Well-designed long-term climate strategies ensure a just transition. A
just transition is defined with three components (Saget et al., 2020; EIB, 2021). First, maximize the
economic and social benefits of the transition. Second, anticipate, minimize, and compensate for
negative impacts through specific policies and complementary measures. Third, consider and include all
climate policy stakeholders through consultation and communication campaigns before implementing
the reforms.

Climate policies need to be accompanied by other policies that facilitate relocation and retraining of
workers,® promote decent work in rural areas, offer new business models, and support displaced
workers (Saget et al., 2020). During the transition to a net-zero emissions economy, 7.5 million jobs in
the sectors of fossil-fuel electricity generation, fossil fuel extraction, and livestock-based food
production could be destroyed in the region by 2030, as a result of controlling the expansion of the
agricultural frontier (Saget et al., 2020). However, new employment opportunities will more than offset
these losses by creating 22.5 million jobs in agriculture, plant-based food production, renewable energy,
forest management, and construction and manufacturing (Saget et. al., 2020).

Supporting affected communities is also important for a just transition (Saget et. al., 2020). For example,
closing coal-fired plants in Chile will destroy an estimated 4,000 jobs concentrated in 6 municipalities

6 So that workers can contribute to a decarbonized economy, either with updated skills in their present sector of
activity (e.g. for bus drivers learning to operate electric vehicles), or in another sector, if the sector has to downsize
during the transition (e.g. if workers from coal power plants need to find a different job).
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(Viteri, 2019). In the most affected communities, about 7% of the population works in a coal-fired power
plant. Public investments, for example, that support education and job training or unemployment
transfers, can help communities create new employment opportunities.

In this respect, social protection, and compensation strategies are essential for cushioning the social
costs of decarbonization. For example, 30% of revenue associated with a carbon price in the region
would in principle be sufficient to finance cash transfers to compensate poor and vulnerable households
affected by its impact on food, transport, and electricity prices (Vogt-Schilb et. al., 2019).”

Moreover, social protection is an efficient measure for reducing the impact of natural disasters on
households and in building resilience to climate change impacts (Solérzano and Cardenes, 2019). For
example, cash transfers can be used as an implicit insurance mechanism against the impact of natural
disasters, particularly if governments are financially and institutionally ready to process payments
quickly after natural disasters (Hallegatte et. al., 2019). The response of governments to the COVID-19
pandemic demonstrates the effectiveness of this approach (Lowe et al 2021).

More generally, poverty, inequality, and lack of access to health services are determinants of countries'
vulnerability to climate change impacts (Hallegatte et al, 2015, 2016). For example, one impact of
climate change impact to expand the geographical spread of mosquito-borne diseases (such as Zika,
yellow fever, or dengue). Access to basic health services is critical for protecting the population against
these impacts. Thus, a just transition to a resilient and decarbonized economy means moving ahead
with the implementation of purely climate policies simultaneously with provision of quality services,
elimination of poverty, improvement of health, and creation of quality jobs based on increased
productivity and educational levels.

The required social spending in the region is between 5% and 11%. For example, Filgueira and Espindola
(2015) estimate that about 5.2% of GDP is required to set up a universal cash transfer system for the
over-65s and households with children under age 18. This cost can be lowered to 2.8% of GDP if a single
benefit is delivered to each household under the poverty line. In their study, Castellani et al. (2019)
estimate the spending needed in the region to close the infrastructure gap (see this section) and
eliminate extreme poverty and find that spending of 10.6% of GDP would be needed by 2030
(approximately US$715 billion in 2030). Their estimate rises to 16% of GDP in 2030 (US$1,079 billion in
2030) if they also include the reduction of under-5 child mortality and secondary school completion.
These estimates give an idea of the order of magnitude of spending required to ensure good
performance in health, education, and poverty elimination, which are necessary for building the region's
resilience to climate change impacts and facilitating a just transition.

4. Green finance, fiscal policy, and regulations

The financial flows in the region are currently insufficient for meeting the climate goals. Public and
private financial flows need to be increased and redirected in a way that is consistent with a resilient,
net-zero emissions economy.

7 The study assumes linear impacts of the carbon tax on prices — so the 30% figure is valid for any amount of
carbon tax.
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Greening public spending

To ensure that public investment is consistent with climate goals, some regulatory and institutional
reforms are needed (Delgado et. al., 2021). Governments can develop long-term multisectoral climate
strategies aimed at achieving carbon neutrality and climate resilience by 2050, align all sectoral
strategies and planning with the climate strategy, and incorporate decarbonization and resilience
criteria into public investment and budget systems. Such measures favor greater economic efficiency,
reduce the risk of investing in stranded assets, and send a market signal to the private sector about the
importance of climate goals.

Managing the impact of natural disasters is an essential part of an adaptation policy (OECD, 2021c;
Hallegatte et al, 2017). From the 1970s to the 2010s these events tripled in frequency and their costs for
the region rose from US$7.40 billion to USS103 billion (Cavallo, et al., 2020). The average annual
frequency per country in the region has risen by more than 50% in recent decades from 0.20 between
1980 and 2000, to 0.30 between 2001 and 2019 (Delgado, et al., 2021). Natural disasters cause damage
to infrastructure, such as water and sanitation, roads and bridges, increase school dropout rates, disrupt
economic circuits and affect public finances. The occurrence of an extreme weather event is associated
with an increase in the fiscal deficit of 0.8-1.1% of GDP. This suggests an annual fiscal impact of extreme
weather events in Latin America and the Caribbean from 2001 to 2019 of between 0.2% and 0.3% of
GDP (Delgado, et al., 2021).

Efficient risk management requires an integrated approach, including, among others, risk identification,
improved building codes, better territorial and watershed planning, analysis of budgetary impact of risk,
and financial preparedness, including use of insurance and reinsurance financial instruments (Delgado,
et al., 2021; OECD, 2021c). The Index of Governance and Public Policy in Disaster Risk Management
(iGOPP), developed by the IDB, provides a quantitative estimate of government preparedness for
natural disaster risk along different dimensions. It is estimated that a 1% increase in iGOPP leads to an
average 3% reduction in fatalities and up to 6% reduction in economic losses from disasters (Delgado, et
al., 2021). The development of a risk management system will reduce the impacts of natural disasters on
public finances and contribute to forming a capital market consistent with the Paris Agreements on
Climate Change.

Greening fiscal policy
Governments also need to align their tax strategies with climate goals (Delgado, et al., 2021; Cardenas et
al, 2021).

Dependence on fiscal resources derived from hydrocarbon production is a medium-term risk. Between
2013 and 2018, fossil fuel sales accounted for more than 5% of public revenues in Bolivia, Trinidad and
Tobago, Ecuador, and Mexico (OECD, 2021a). However, as the global energy transition progresses,
demand for the region's oil will decline and revenues will fall. It is estimated that in scenarios that meet
the Paris agreement targets, regional oil production will fall 60% by 2035 compared to pre-COVID-19
levels, and about USS$3 trillion in tax revenue will be lost in the region (Solano-Rodriguez et al., 2019).
Similarly, the role that natural gas plays in the region's economy will be progressively reduced, leaving
half the reserves untapped and reducing associated tax revenues by up to 80% (Welsby et al, 2021).

Consequently, hydrocarbon producers must identify the fiscal risks associated with the energy transition
and develop a strategy to reduce and manage them (Delgado et. al, 2021). This means reducing or
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canceling investments that increase reliance on fossil fuels, such as natural gas power plants, and
substituting revenues from fossil fuel taxes (e.g., Huxman et al., 2019, 2020).

In other countries, such as Uruguay and Costa Rica, gasoline and diesel excise taxes constitute a
significant part of their tax base, 6% and 11% of their resources, respectively (DGI, 2020, MHDA, 2020).
Examples of solutions include new or reformed taxes on electricity, vehicle ownership, value added or
eliminating some tax exemptions (IEA, 2019; Rodriguez-Zuiiga, 2021).

At the same time, fossil fuel consumption subsidies persist and are counterproductive to a
decarbonization process. These subsidies represented US$44 billion in 2017, about 1% of GDP in the
average country in the region (Coady et al., 2019, Delgado et al., 2021). Most of these subsidies relate to
petroleum-derived fuels. These energy subsidies provide perverse incentives, are costly for public
finances, and are highly inefficient and economically ineffective. For example, it costs on average US$12
to transfer $1 to poor households in the region using energy subsidies, but only USS2 to achieve the
same result using cash transfers (Feng et. al., 2018). However, reforming subsidies is difficult since
reforms can affect poor households and be politically difficult. To facilitate reforms, governments can
redirect part of spending on subsidies into social programs (e.g., Fent et al., 2018; Schaffitzel et al.,
2019), and, more generally, design compensation policies in a public consultation process with the
affected groups (Rentschlet and Bazilian, 2017).

The use of environmental taxes in the region is incipient. Environmental tax revenues in the region
represented about 1.2% of GDP in 2019, below the OECD average (OECD, 2021a). For example, carbon
pricing is currently applied only in Argentina, Chile, Colombia and Mexico in a range below USS6ton/CO;
(WB, 2021). This provides an incentive of only US$0.01 per liter of gasoline (negligible compared to daily
oil price variations), and generated tax revenue of less than 0.1% of GDP in these countries in 2020. This
contrasts with international recommendations to apply carbon prices of around $40 and $80 per ton of
CO2 by 2030, or even higher prices to facilitate meeting the Paris Agreement targets (Stiglitz et al, 2017,
Stern and Stiglitz, 2021).

Green tax reforms could help provide funds to cover part of the spending needed to achieve climate
targets and generate the price signals and economic incentives that contribute to the process of
decarbonizing the economy, provided they take into account and offset negative impacts on vulnerable
households and businesses (Delgado et al, 2021). By adding savings associated with the elimination of
energy subsidies, the revenue associated with a carbon tax (of $40/tCO,), and the revenue associated
with other green taxes—such as taxes to internalize the cost of air pollution and vehicle congestion—the
region could raise USS224 billion per year (Coady et al. 2019). Thirty percent of these revenues would in
principle be sufficient to finance transfers to compensate poor and vulnerable households for their
impact on food, transport, and electricity prices (Vogt-Schilb et. al., 2019). These compensation
processes are critical to a just transition.

Greening private spending and foreign investment

Redirecting private investment toward climate solutions is also essential. To back deployment of solar
and wind power generation, for example, auctions have been very successful. Regulatory reforms are
also necessary, for example, related to the use of existing power plants, net metering, or connections to
high-voltage power lines. To support electric mobility, effective options include tax schemes that
incentivize the purchase of electric vehicles or reforms in bidding processes for bus services (Beltran et
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al, 2021). Updating agricultural and livestock practices can be supported by agricultural training services
and subsidy reforms. Finally, the use of forests and other ecosystems for carbon sequestration can be
supported by payments for environmental services. These regulatory reforms are essential in all sectors
to attract private spending and investment. Private investment is also dependent on pricing reforms and
structuring subsidies and economic penalties in a way that is consistent with decarbonization.

Achieving climate goals also requires changes in the purpose and dynamics of foreign direct investment
(FDI). FDI accounted for 3.2% (USS179 billion) of regional GDP in 2019 (ECLAC, 2020b, pp. 11) but it is
not yet fully aligned with climate goals. On the one hand, FDI is contributing to building a low-carbon
economy; for example, between 2015 and 2019, 15.5% of FDI was concentrated in renewable energies
reaching USS21 billion in 2019. The main countries that made FDI announcements directed to
renewable energies were Brazil, Chile, Mexico and Colombia (ECLAC, 2020b, pp. 40). On the other hand,
investments in carbon-intensive activities persist. FDI in oil- and coal-derived products represented
38.212 billion dollars of foreign investment in Brazil and Mexico in 2019 (countries that concentrated
92% of the weight of this sector between 2010 and 2019 (ECLAC, 2020b, pp. 33, 34 and 35).

To transform this dynamic and structure of private investment and FDI in the region, it is essential to
implement a strategy of regulations and economic incentives, including an appropriate environmental
tax and financing policy that discourages investment in activities with high carbon content and promotes
new investment with important value chains in the region (Delgado et al, 2021).

Debt is the region's main channel for financing investment (Cavallo et al., 2020). Green bond markets
can contribute to financing climate action. For example, global sustainable investment markets were

valued at around US$31 billion in 2018 (Delgado, et. al., 2021, pp. 100). Redirection of pension funds,
which in the region manage approximately USS3 trillion (Cavallo, et al., 2020), can also contribute. To
tap these funds, governments need to develop clear climate spending targets and set up portfolios of
sustainable and economically viable investment projects to ensure that flows of resources from green
bonds and sustainability-linked bonds are targeted at climate action (Delgado, et al., 2021, Conde and
Sanz, 2021).

Increase international green finance and make use of technical cooperation
Current international financing is insufficient to close climate spending gaps and implement the
necessary structural transformations in the region's economies.

Financing from multilateral development banks in Latin America and the Caribbean totaled US$40 to
USS45 billion annually in 2019. This includes, for example, USS14 billion of annual financing from the
World Bank Group (World Bank, 2019), US$16 billion from the Inter-American Development Bank group
(IDB, 2019) and US$13 billion from the Andean Development Corporation (CAF, 2019) in 2019.

In the case of the IDB and WB, about 30% of this financing is associated with climate change (IDB, 2020;
WB, 2021). In total, international climate finance for Latin America and the Caribbean reached an
estimated $35 billion annually on average in 2019 and 2020 (IPC, 2021). These bilateral or multilateral
funds were also instrumental in channeling more resources into various projects; for example, for every
USS1 of IDB financing, additional resources of USS2.6 were mobilized (Viguri, et al., 2020).

The OECD estimates that climate finance from developed countries to those in the region totaled
USS$12.4 billion in 2019 (OECD, 2021b). OECD estimates of the amounts lent by multilateral banks are
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weighted by the donor countries' share in its capital, making it possible to estimate the flows that
contribute to meeting developed countries' pledge of $100 billion per year to fight climate change in
developing countries. In contrast, the CPI estimates all international finance, even if it is a "south-south"
flow.

Conclusion

Addressing climate change requires long-term planning that goes beyond the commitments set out in
the current Nationally Determined Contributions. To meet the goals of the Paris Agreement, the
countries of the world collectively will need to transition to a resilient, decarbonized economy in the
first half of the 21st century. Fortunately, achieving these goals is not technologically or financially
insurmountable since it does not require substantially more expenditure. Moreover, the transition will
generate economic benefits that are higher than its costs.

Consequently, one challenge is to redirect a large portion of existing financial flows so that they align
with the sustainable development goals, including the goals of just transition to a net-zero emissions
and resilient economy. We estimate that the total amount of annual infrastructure and social capital
spending required in Latin America and the Caribbean by 2030 will be US$472 billion to USS$1,281 billion
(5% to 19% of GDP). With such an investment, the region would be able to take on the challenges of
climate change and set out on the path to sustainable and inclusive growth.

This is a complex and unprecedented task for which the region's governments will need to leverage
international cooperation to pilot new technological solutions and finance and coordinate public
policies. Development banks can play an important role. The most obvious steps are to ensure that their
own financing is aligned with climate goals and to encourage knowledge creation and sharing. But the
most transformative step could prove to be leveraging finance by helping governments design and
implement comprehensive climate strategies and by supporting the regulatory and institutional reforms
needed to ensure that domestic and foreign public and private finance are all aligned with climate goals.
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Appendix. Examples of necessary climate actions, by sector

This appendix highlights some of the most important transformations to a resilient, net-zero emissions
economy, with associated costs where data could be found.

Electricity

Significant progress has been made in coverage and expansion of the electricity grid in the region;
however, gaps persist in coverage (mainly in rural areas) and in quality of service reflected in
intermittency and power cuts. For example, one indicator of the quality of infrastructure services in the
region is situated between 3 and 4 on a scale of 1 (low) to 7 (high) (Serebrisky, et al., 2020).
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Nearly half the region's electricity generation comes from hydroelectric power plants and non-
conventional renewable energies are growing. Of total electricity produced, 58% is from renewable
sources: 45% hydropower, 6% wind, 5% biomass, 1% solar and 1% geothermal (Yépez et. al, 2021). Total
renewable energy generation capacity nearly doubled in Central America and increased by 50% in South
America between 2010 and 2019 (IRENA, 2020).

However, investments in electricity infrastructure related to use of fossil fuels, particularly natural gas
and liquefied petroleum gas, persist (Gonzalez-Mahecha et al., 2019). For example, an inertial scenario
suggests that natural gas would still have a 23% share of electricity supply in 2040 (Yépez-Garcia, et al.,
2019 and Yépez-Garcia, et al., 2018). These investments are not consistent with the Paris goals and have
a high risk of becoming stranded assets during the energy transition (Gonzalez-Mahecha et al., 2019,
Binsted et al., 2020). This investment in high-carbon assets should be redirected to decarbonized
sources, and governments should plan for the progressive closure of coal, diesel, and natural gas plants
and for the potential technical, economic, and social impacts (Saget et al 2020; Delgado et al, 2021).

To meet the Paris Agreement targets, electricity must be almost completely carbon-free by 2050
(Audoly et al., 2018), which can be achieved by increasing solar, hydro and geothermal generation
capacity. This will require taking up the challenge of electricity supply variability by developing flexible
and sustainable electricity based on new technologies, such as energy storage systems and digitization,
which lead to a decentralized supply (IEA, 2020, Serebrisky, et al., 2020). The good news is that the cost
of electricity generation with renewables is already generally lower than the cost of carbon-intensive
generation and will become much cheaper in the future (IEA, 2021).

In addition, the electricity generation and distribution system must be made resilient to climate change
impacts, which include more frequent natural disasters, changes in precipitation and temperature, and
sea level rise (IEA, 2021).

Consequently, electricity use will need to become universal throughout the economy (in transport,
buildings, and industry) to reach net-zero emissions, which will require additional investment in
electricity generation (IEA, 2021).

A decarbonized electricity generation and distribution system that is resilient to climate change impacts
is essential for meeting Sustainable Development Goal 7.1 "ensure access to affordable, reliable,
sustainable and modern energy for all," given that renewable energy is the most affordable in the world,
and reliability depends on resilience to climate change impacts. Investing in renewable energy and
electrification of energy uses achieves Sustainable Development Goal 7.2 "increase substantially the
share of renewable energy in the global energy mix by 2030."

In the region, the investment needed to make a decarbonized, resilient, and inclusive electricity sector is
estimated at between 0.90% and 3% of GDP (between USS$503 billion and US$167 billion in 2019)
(Rozenberg and Fay, 2019).

Transportation

Building a sustainable transportation system for people and goods is fundamental for moving to a low-
carbon economy, particularly given the high proportion and high dynamics of emissions from this sector.
Construction of modern, efficient, and affordable transport has positive effects on labor productivity.
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Demand for transport is growing rapidly mainly in urban centers and for movement of goods.
Motorization rates in the region increased from 127 to 201 vehicles per thousand inhabitants between
2005 and 2015 and will continue to grow — as a reference the motorization rate in the United States and
Canada is 805 per capita (Serebrisky and Suarez-Alemdn, 2019, Cavallo, et. al., 2020). In particular, the
demand for private transportation in urban areas is increasing. This reflects the migration of low- and
middle-income groups from public to private transport due to obsolete, low quality, and unsafe public
transport that does not meet the needs of the newly emerging middle classes in the region (Cavallo, et
al., 2020).

Private transport creates significant negative externalities, such as congestion and road accidents, local
air pollution and greenhouse gas emissions (Coady et al., 2019, Calatayud, 2021). Therefore, responding
to the transportation challenge requires decoupling demand for private transport and transport in
general from the evolution of gross domestic product. This, in turn, requires development of modern,
efficient, and inclusive public transport; infrastructure that facilitates walking and cycling; and urban
planning focused on access to centers of employment, commerce, social services and entertainment
rather than mobility (OECD, 2021d).

There has been significant recent investment in Bus Rapid Transit Systems (BRT), even so they are still
insufficient for providing an adequate, efficient, and quality service in response to rapidly increasing
demand. For example, Cavallo, et al., (2020) find that Latin America and the Caribbean has 1,900 km of
BRT in 55 cities in 10 countries;® however, the time spent on public transport is longer and the distance
traveled shorter than in advanced economies. Therefore, there is an urgent need to invest in modern,
efficient, and low-carbon public transport infrastructure consistent with mitigation targets.

Structural transformations in transportation for a deep decarbonization process will be particularly
important in the coming decades. Achieving net zero emissions requires reducing the share of fossil
fuels in total demand from about 90% to less than 75% in 2030 and to 10% in 2050, which means
electric cars will have to account for 60% of new sales in 2030 and electric truck sales for 50% in 2035
(IEA, 2021, pp. 20, pp. 70, pp. 89). This should lead to CO; emissions reductions in the transport sector of
95% by 2050 (IEA, 2021, pp. 133, IPCC, 2018, pp. 142).

In the region, the required transport infrastructure represents between 0.53% and 3.3% of GDP (around
USS29 billion to USS184 billion in 2019), including notably maintenance costs, which can reach up to half
the investment (Rozenberg and Fay, 2019). The cost of infrastructure investment changes significantly
depending on quality, type of mobility and maintenance costs (Cavallo et al., 2020).

Moreover, policies inconsistent with deep decarbonization goals persist in this sector. For example,
countries in the region spend on average 1% of GDP on energy subsidies (Coady et al., 2019). Price
reforms, designed to eliminate these subsidies and impose a range of taxes, need to be implemented to
combat the negative impacts on households and businesses (Delgado et. al., 2021). These measures
must contribute to resolving a complex political economy that stands in the way of implementing a deep
decarbonization process. Regulations can also be a barrier to decarbonization. For example, public
transport service bidding processes are often incompatible with the use of electric vehicles, and need to
be updated accordingly (e.g., Ramirez Cartagena, 2020, World Bank 2020).

8 Crote, Galarza and Navas (2020) estimate that in 2020 there were about 180 BRTs in the world.
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Water and sanitation

Providing access to water and sanitation in adequate conditions and quality has positive effects on the
population's health and is fundamental for meeting the SDGs and building resilience to climate change
impacts (Hallegate et. al., 2015, 2017). The region is experiencing progress in development of water and
sanitation infrastructure; however, gaps in coverage and quality persist, along with service interruptions
(Fay et al., 2017). For example, it is estimated that more than 30% of the water distributed is lost in
leaks, while treated water accounts for only 30% of the total (Fay, et. al., 2017, Cavallo, et. al, 2020.).

Likewise, water demand for agricultural activities represents about 67% of total water extraction in the
region (FAOQ, 2013). This will increase in the coming years due to the growth of agricultural production
and the use of irrigation as an adaptation mechanism to climate change (Seo and Mendelson 2007).

Investment needs in water and sanitation for Latin America and the Caribbean range between 0.32%
and 0.65% of GDP, or about USS$17 billion to US$36 billion in 2019 (Rozenberg and Fay, 2019).
Serebrisky, et al. (2020) estimate that about USS33 billion will need to be invested to treat two-thirds of
polluted water by 2030. Costs depend on coverage and quality targets and on maintenance and
operating costs, representing between 54% and 58% of total costs (Cavallo, et. al., 2020, Rozemberg and
Fay, 2019). In addition, between 0.12% and 0.20% of GDP-USS6 billion to US$11 billion—is required for
irrigation (Rozenberg and Fay, 2019).

Water supply and quality are also associated with ecosystems. Forests and other ecosystems contribute
to the water regulation cycle, and the process of extraction from surface sources and aquifers can have
negative effects on ecosystems and therefore on their capacity to provide regulatory services to
ecosystems with negative economic consequences (Cavallo, et al., 2020). These relationships indicate
the importance of developing nature-based solutions that have positive economic, social, and
environmental effects and are cost effective (Serebrisky et al., 2020).

Waste and circular economy

The economy in Latin America and the Caribbean has a low-level recycling capacity that has negative
consequences on the creation of value added and generates negative externalities, such as water, soil
and air pollution and contributes 6% of total greenhouse gas emissions in Latin America and the
Caribbean.

Waste generation in Latin America and the Caribbean was approximately 541,000 tons/day and is
projected to increase to 670,000 tons/day by 2050, while more than 35,000 tons/day are not collected
(United Nations Environment Program, 2018). Currently, only 1% to 20% is recycled, while
approximately 90% of municipal waste goes to landfills or is burned, about 15% of available food is lost
or wasted, and 70% to 80% of wastewater is not treated (United Nations Environment Program, 2018).
This contrasts with the high recycling rates of developed countries. For example, 70% of wastewater is
treated in rich countries (United Nations Environment Program, 2018). The lack of recycling also results
in losses of water, fertilizers, and land use.

Agricultural sector

Agricultural activities face the simultaneous challenge of providing affordable food and inputs for a
growing economy and population, while at the same time limiting their land use, maintaining
sustainable use of land and water resources, and reducing their greenhouse gas emissions (Searchinger,
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2019). A global inertial scenario projects an increase of more than 50% in food demand by 2050, with a
68% increase in milk and meat consumption, which is particularly intensive in land use. At the same time
the sector needs to cut greenhouse gas emissions, which currently represent around 25% of total global
emissions (Searchinger, 2019).

Agricultural activities in Latin America and the Caribbean directly contribute 25% of total regional
emissions and were associated with another 20% of emissions from land-use change in 2018 (Climate
Watch, 2020). The evolution of these emissions depends on expansion of land use for agricultural
activities, production of inputs, such as timber, and provision of bioenergy (Calvin, et al., 2015; Svensson
et al, 2021).

Meeting the carbon neutrality target requires raising agricultural efficiency and productivity above their
historical trend, controlling and making substantial changes to the existing demand structure,
controlling and limiting land use for bioenergy generation which creates additional competition for finite
land resources, eliminating losses in food production and consumption, implementing adaptation
processes, combining the increase in agricultural yields with a virtuous relationship and preservation of
the environment (forests, ecosystems and biodiversity), and eliminating use of fossil fuels in the
agricultural sector (Calvin, et al.using, 2015; Searchinger, et al, 2019; Svensson et al, 2021).

The available mitigation scenarios show that reaching net-zero emissions requires the stabilization and
possibly even shrinking of the agricultural frontier (IPCC, 2018, pp. 97). For example, the agricultural
area decreases in 1.52C scenarios along with increased productivity, reduced food losses, and diets
shifting toward foods that require less space per unit of product (IPCC, 2018, pp. 97, pp. 144, ILO and
IDB, 2020, Searchinger, et al., 2019). Food losses of 24% of total consumption will have to be reduced. In
particular, changes required in the sector include reduced losses in the final consumption chains,
production using more efficient production practices, and increased recycling processes-(Searchinger, et
al., 2019).

Ecosystems and nature-based solutions

Latin America and the Caribbean have a great diversity of ecosystems that contribute—through their
services of provisioning, regulation, and culture—to generating economic value and social wellbeing. For
example, Hernandez, et. al. (2020) estimate a total current value of ecosystem services in Latin America
and the Caribbean of US$15.3 trillion which could increase by an additional 25% in the context of a
green economy. There is also growing use of nature-based solutions to develop green infrastructure that
has the dual effect of helping to preserve natural capital and generating economic value (Serebrisky, et
al., 2020). For example, mangrove restoration in developed and developing countries has costs for each
case of USS42,801 and US$1,413 per hectare respectively, and coral restoration of US$4,479,769 and
US$48,308 per hectare respectively. Preservation of mangroves and coral reefs contributes to reducing
the effects of extreme weather events and the impacts of flooding on infrastructure and productive
activities and are therefore considered cost-effective measures (Cavallo, et. al., 2020).

Mining

Mining activities play a very important role in the economies of Latin America and the Caribbean. The
region's mining exports accounted for 17% of total exports in 2017 and contribute to employment and
tax revenues. In global terms, the region has 39% of lithium, 39% of copper, 18% of bauxite and
aluminum and 32% of nickel reserves (Spano, et al., 2021).
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However, mining has a high carbon footprint, particularly considering the value chains in which it
participates. Mining generates about 4% of global greenhouse gas emissions directly and has high
transportation costs and is involved in activities associated with high emissions such as cement and steel
production (Spano, et al. 2020).

Achieving carbon neutrality by 2050 means that mining activities must meet traditional and increasing
demand for various minerals used as inputs for clean energy and mobility technologies, at the same
time as reducing their carbon footprint. For example, the World Bank estimates that meeting the
demand for energy storage technologies in a 2°C scenario will require increasing global production of
graphite, lithium and cobalt by more than 450% between 2018 and 2050 and reaching aluminum and
copper production of 103 and 29 million tons by 2050 (Hund, et al., 2020).

To achieve this, mining will have to reduce its direct emissions and its carbon footprint. This requires
structural transformations since, in moderate scenarios of technological improvements and CO,
intensity reduction, substantial increases in emissions still occur (Spano, et al., 2020). Recycling
processes are important but insufficient because of a lack of available material and appropriate
technologies. For example, global recycling rates for aluminum and copper, known as end-of-life, are
42%-70% and 43%-53% respectively (Hund, et al., 2020).

Thus, to move ahead with deep decarbonization of mining activities requires reducing energy intensity,
recycling close to 100% of products, regulating and imposing standards on waste generation and
recycling, and looking for technological alternatives. These measures will contribute to making optimal
use of localization of mineral extraction in Latin America and the Caribbean to build strong low-carbon
value chains (Spano, et al., 2020).
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Infrastructure investment requirements
Estimates of infrastructure investment requirements globally and in Latin America and the Caribbean

Authors
Global
Rozenberg, et al., (2019)

OECD (2006)

OECD (2017)

UNCTAD (2014)

Woetzel, et. al., 2016

McKinsey (2013)

Ruiz-Nufiez and Wei (2015)
Developing countries and/or low-
and middle-income countries or

emerging economies
Gaspar et. al., (2019)

UNCTAD (2014)

Schmidt-Traub, Guido (2015)

Bhattacharya, Romani, and Stern

(2012)

Latin America and the Caribbean

Fay and Morrison (2007)

Fay and Morrison (2007)

Perroti and Sanchez (2011)

Kohli Basil (2011)
CAF (2011)

Ruiz-Nufiez and Wei (2015)
Serebrisky and Suarez-Aleman

(2020)
Serebrisky (2014)
Serebrisky, et al., (2015)

% of GDP

Average value 4.5% of
GDP

Range: 2%-8.2%.

3.5% del GDP.

5.3% del GDP.

N/A

3.8% of GDP.

4.1% of GDP.
2.2% of GDP.

Emerging economies 4%
of GDP (2.5% of global
GDP)

N/A

4% of GDP

6%-8% of GDP.

4%-6% of GDP.

3% and 7% of GDP.

5.2% of GDP.

3.8%-4% of GDP.
4%-6% of GDP.
6.1% of GDP.
4%-7%

5% of GDP
5% of GDP
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Annual amount

USD 1.5 trillion Range: USD 640 - $2.7.

USD 6.4 trillion.

Scenarios with Millennium Development
Goals.

USD 6.9 trillion.

Scenarios con SDGs.

Total investment required:

USD 5 to 7 trillion.

Scenarios with SDGs include mitigation
and adaptation.

USD 3.3 trillion.

The gap increases including SDGs.

USD 2650 trillion*

USD 836 billion*

USD 2.6 trillion.

Investment in developing countries is USD
3.9 trillion

Range USD 3.3 to 4.5 trillion.

USD 1.4 trillion.

Range: USD 1378 - 1459]

USD 1.8 to 2.3 trillion. Increases 10%-15%
of total costs.

Investment required to reach Korea's
infrastructure level.

Investment level required given expected
growth plus costs of achieving universal
coverage in water, sanitation and
electricity.

Reaching the level of Southeast Asia
requires investment of 7.9% del GDP.

USD 200,000 to 250,000 billion
1,104,537

USD 250,000 billion 2010.



Authors
Fay and Morrison (2017)

Centennial Group (2010)
Fay and Yepes (2003)
Castellani, et al., (2019)

% of GDP Annual amount
3%-8% with most
probable range 4%-5%
5%-6%
3.2%
Infrastructure and

addressing extreme
poverty 10.6% GDP in
2030.

Infrastructure, extreme
poverty, infant mortality
and completion of
secondary:

16% of GDP in 2030.

Notes: Estimates of the magnitude of infrastructure investment are based on:
1. Estimate infrastructure needed for a level of economic growth associated with the evolution of GDP per capita.

2. Define a ratio of infrastructure capital stock to optimal or target GDP per capita to which the required
infrastructure is adapted.

3. Engineering models that simulate expected demand for various public services such as electricity, transportation
or water.

4. Estimate coverage levels (e.g., universal coverage) for the population of some services, such as residential water
supply and sewerage or residential electricity or to build resilient infrastructure to meet climate change mitigation
goals.

5. Estimate infrastructure requirements for a given level of GDP per capita and infrastructure requirements for
providing, for example, universal residential water, sanitation and electricity services or resilient infrastructure to
meet climate change mitigation targets.

Infrastructure investment requirements differ in definition of targets and specific trajectories selected including
timing of the investment; quality of new infrastructure and technologies to be used; magnitude of spending on
operation and maintenance of infrastructure; economic and demographic scenarios; economic, social,
environmental, geographic and climate heterogeneity across countries and regions; use of nature-based solutions
which is still difficult to value monetarily, and even the definition of infrastructure investment is different
(Rozenberg, et al., (2019).

Source: Prepared by the authors based on a review of the literature. * Approximate values based on a review of
the literature.
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