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Executive Summary

As Colombia navigates a complex path toward a richer and more equitable future, the country
faces three critical climate transitions. First, it will need to transit from a climate-vulnerable to a more
climate-resilient economy. Second, guided by its Long-Term Climate Strategy (LTS) and strong legal
framework, which place it among the climate-goal leaders of the Latin America region, the country will need
to navigate a transition to a net zero greenhouse gas (GHG) emissions economy in the context of its stated
goal for 2050. Third, in a world that will demand increasingly less of Colombia’'s primary exports—oil and
coal—and more green products, it will need to engineer a transition in its economic model.

This Country Climate and Development Report (CCDR) explores the opportunities for, and challenges
to, achieving Colombia’s development goals and its ambitious climate commitments, as well as the
complementarities between the two. It explores how climate change and climate action would affect the
country’s growth and development and, in turn, how growth and development challenges would affect the
achievement of its climate ambitions. The CCDR also investigates complementarities—specifically, how
climate action could help Colombia achieve its development objectives, capture opportunities, support a
just and inclusive transition, and protect its economy against longer-term risks from climate change and
from the world’s transition toward net zero GHG emissions.

In spite of Colombia’s considerable development progress since 1990, the country still faces four
structural challenges, transformational action on which will determine its ability both to achieve
its ambitious development goals and to navigate these climate transitions. First, Colombia’s current
economic model is characterized by low productivity in main sectors, and a predominant role of natural
resources in exports. Second, Colombia remains one of the most unequal countries in the world, with
low social mobility and wide disparities across regions. Third, Colombian institutions in both the public
and private sectors—on aggregate and as compared to their peers—lack adequate managerial and
implementation capabilities and, correspondingly, have limited ability to innovate. Fourth, Colombia is still
pursuing lasting, inclusive peace based on the 2016 peace agreement, action on which will require extending
security, infrastructure, and basic services to post-conflict areas. Outlining a detailed agenda for action
around these structural challenges is beyond the scope of this CCDR, but it is critical to note that a lack of
transformational action in these areas will raise the cost and reduce the likelihood of navigating the three
climate transitions noted above.

Climate change complicates Colombia’s development ambitions, and in the absence of adaptation, the
projected climate impacts will affect poverty and growth. Colombia faces higher risks than comparator
countries (Figure ES 1). Climate-related disasters have already been increasing in frequency over the last
few decades, and climate projections suggest that, in the future, more people will be impacted by floods
and landslides, sea levels will rise, and the number of very hot days will rise dramatically. These changes will
result in costly damage to infrastructure, disruptions to electricity generation, human capital losses, impacts
on human health and labor productivity, agricultural losses, and financial risks. Modeling conducted for
this report suggests that, when damage to physical capital and productivity is considered, climate change
will reduce GDP by between at least 1.5 percent and 2.5 percent by 2050 in the absence of investments
in adaptation. Poor and vulnerable populations will be affected disproportionately, with household
consumption falling more among the rural than the urban population, and wage losses twice as high for
informal than for formal workers.
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FIGURE ES 1. Colombia’s faces higher risks than comparator countries
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Source : Climate Analytics (2022); Kulp and Strauss (2019); Rentschler and Salhab (2020); UNDRR (2015); World Bank (2022a, 2022d, 2022¢).

Equally concerning is the economic risk from global decarbonization. Although oil and mining contribute
only about 5 percent of GDP, oil and coal dominate Colombia’s exports. By 2050 lower global demand
for oil and coal could cost Colombia about 10 percent of export receipts, up to 6 percent of government
revenues, and up to 8.2 percent of GDP, in addition to the GDP losses from damage to physical capital, and
lower productivity induced by climate change. Global decarbonization will act as a structural shock, with
implications for the general conduct of macroeconomic and development policies.

Colombia’s GHG emissions have decoupled in relative terms from economic growth but have
nevertheless been increasing in absolute terms. Colombia is the 32"-largest emitter out of 193 countries,
and its GHG emissions account for 0.57 percent of global emissions. Its annual per capita GHG emissions
of 5.4 tCO,e place it 92™ in the world. Between 1990 and 2018, total GHG emissions grew 34.7 percent,
propelled mainly by the transport, agriculture, waste, and energy sector. Between 2015 and 2018, this
dynamic accelerated, driven primarily by emissions growth in the land use, land use change and forestry
(LULUCF) sector. As of 2018, LULUCF represented 40 percent of GHG emissions, energy 31 percent (of
which transport was 12.5 percent), and agriculture 19 percent (Figure ES 2).

FIGURE ES 2. Colombia’s overall GHG emissions have been on the rise, even though the carbon intensity of the economy
has been declining
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In Colombia, there is no tradeoff between the climate and development agendas, and a resilient
and net zero pathway can help Colombia achieve both its development and climate objectives.
Undertaking Colombia’s climate transitions would not alter the country’s development objectives and
imperatives, but it would require broadening and deepening the actions needed to reach them. Colombia
would embark on its climate transitions in a highly constrained external and fiscal environment and
facing modest growth prospects. The current account deficit, for example, is already high. This means
that global decarbonization will require that Colombia significantly expand other exports if it wants to
preserve external sustainability without an economically painful contraction in imports. It also means that
national savings will have to increase to create space for absorbing the additional investment needed for
climate action. Irrespective of global decarbonization, Colombia will have to increase revenues to meet its
development aspirations, such as improving the quality of public health and education, reducing poverty
and inequality, and promoting productivity and economic diversification. Finally, higher growth would
support the sustainability of macroeconomic policies. Decarbonization, future damage resulting from
climate change, and the financing needs resulting from climate action add new urgency to the imperative
to diversify exports and the economy in order to raise revenue and boost growth.

There are many possible pathways to align Colombia’s development and climate objectives, but three
tenets can be followed to develop one such path. This report explores the feasibility, costs, and benefits
of one such path that is —hereafter referred to as a Resilient Net Zero Pathway (RNZP) (Figure ES 3)—
consistent with the country’s 2050 net zero and resilience pledge. The three tenets are as follows:

First, building resilience and adaptation requires an economy-wide approach and an emphasis
on protecting the vulnerable. Building on Colombia’s existing strong performance in disaster risk
management, the RNZP prioritizes adaptation in the transport, energy and building sectors, retaining
the adaptive and mitigation capacity of landscapes by conserving and restoring forests, boosting
climate-smart agriculture (CSA), and making social protection more adaptive.

Second, although it is in theory possible for Colombia to achieve its 2050 net zero emissions target,
this would require a fundamental short-term improvement in emission trends. The RNZP modeled for
this CCDR suggests that meeting carbon neutrality by 2050 will require a 2030 emissions target that is
below the NDC'’s 2030 mitigation target. This would imply dramatic mitigation action: Deforestation would
need to be limited to 37,500 ha/year as early as 2024, sustainable livestock systems would need to be
established at a rate of 2 million ha per year, and by 2030, some 5.6 million hectares of land would need
to be restored. Additionally, 67 percent of public buses and 55 percent of cars would need to be electric
(up from 0 in 2021), 20 percent of freight would need to be transported by rail (up from 7 percent in 2021),
and renewable electricity generation would need to expand by 8 percent per year.
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This improvement in emission trends would require a very intensive, short-term policy effort. To lay
the groundwork for such accelerated implementation, including past 2030, Colombia would need
to focus on several key areas. In the land use sector, it would entail expanding land administration,
tenure, and rights in deforestation hotspots, increasing the effectiveness of law enforcement to rein in
land grabbing, and reorienting agricultural support toward green innovation. In the transport sector, the
priorities would be to encourage the uptake of zero-emission vehicles by expanding charging infrastructure
and economic incentives, and implementing all mass transit, non-motorized and multimodal freight
projects in the pipeline. In the energy sector, priorities are incentivizing the electrification of building
energy use, and scaling up renewable electricity generation.

FIGURE ES 3. To achieve its 2050 net-zero goal, Colombia will need to reduce emissions by at least 3 percent per year
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Source: Historical emissions (2000-2018): Government of Colombia (2022); modeled emissions (2020-2050): World Bank (2023e).

Third, Colombia will need to ensure a just transition in the context of national and global
decarbonization, with an emphasis on protecting the most vulnerable and exposed populations. This
particularly applies to coal and oil workers, whose jobs and surrounding local economies, respectively, will
be at risk. It also applies to indigenous peoples and local communities in geographical areas of strategic
importance for deforestation control.

The climate action required for Colombia to achieve its objectives will have substantial but not
insurmountable costs, and these investments would also generate economic benefits. This CCDR
estimates that an integrated package of investment to promote resilience and carbon neutrality
by 2050 would require US$92 billion (in 2023 present value) in additional investment relative to a baseline
that does not include climate objectives (Table ES 1). These additional investments represent 1.2 percent of
Colombia’s discounted cumulative GDP over 2030-2050. Such investments would propel a transformation
in the way goods and services are produced, and reduce operating and maintenance costs, thus enabling
the recovery of about one-third of the investment.
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TABLE ES 1. Additional investment needs and economic costs in the RNZP (in USS$ billion)
2023-2030 2031-2050

ENERGY (excluding transport)

Additional investment: electricity generation 1 4
Additional investment: transmission 3 9
Additional investment: H2 generation 0 9
Additional investment: efficiency and electrification of buildings and industry <+ 1
Additional investment: resilient housing <+ 0
Other economic costs: drought operational losses -2 0]
Other economic costs: operational, exports and imports >-1 7
Other economic costs: air pollution externality costs 0 >-1
Other economist costs: housing disaster losses 0 >-1
TRANSPORT

Additional investment: infrastructure (mass transit, freight and non-motorized) " 20
Additional investment: resilient roads <+ 0
Additional investment: fleet (trucks, cars and buses) -1 12
Other economist cost: energy and maintenance -3 -1
Other economic costs: cost of disruptions >-1 >-1
Other economic costs: air and noise pollution, congestion, and road fatalities -1 -22

AGRICULTURE AND FOREST LANDSCAPES

Additional investment: climate-smart agriculture, livestock, forestry, and conservation 19 17
Additional investment: resilient agriculture and wildfire protection <+ 0

Other economic costs: productivity and ecosystem services -2 -39
Other economic costs: operational and maintenance costs -1 -18
Other economic costs: disaster losses -1 -4
WASTE

Additional investment: infrastructure 4 3

Other economic costs: energy and materials >-1 -2

TOTAL INVESTMENTS AND ECONOMIC COSTS IN THESE SECTORS

Net economic cost 30 -37

Includes: additional investment 40 52

Source: World Bank (2023e).
Note: All amounts are discounted using a 6 percent discount rate.

Such ambitious climate action would also generate overall economic benefits, creating jobs and reducing
inequality. Increasing climate resilience and decarbonizing would reduce air pollution, traffic congestion, and
vulnerability to fluctuations in global energy markets, generating US$7 billion in economic benefits to the
economy by 2050: in the short-term (2023-2030), a net economic cost of US$30 billion would result, offset
by a long-term (2030-2050) net gain of US$37 billion. Modeling for this report suggests that the appropriate
additional climate investment could increase GDP by up to 2 percent by 2050, compared to a scenario without
this investment. Household consumption would also increase slightly—more so for poorer households than for
wealthier ones—such that the investments would contribute to reducing Colombia’s high baseline inequality.

Additional financing needs from the private and public sectors will amount to between 1.1 and 1.5 percent
of GDP (Table ES 2). This would constitute a level of climate investment 5 to 7 times what has been mobilized so
far. Additional public climate investment would amount to between 0.2 and 0.4 percent of GDP. This compares
to an annual public investment budget that averaged 4.2 percent of GDP between 2018 and 2022. Increasing
carbon prices to curb emissions could provide enough resources to pay for this investment. However, as global
demand for oil and coal declines, so will the related government revenues. In addition, because carbon prices
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will increase energy prices and, indirectly, prices of goods and services, the government would need to put
in place transfers to compensate the most vulnerable for losses. To make up for lost revenues and the cost
of additional transfers, other taxes would have to go up, and spending would need to become more efficient.
Measures to boost growth would also help create fiscal space to absorb the costs.

Under the right conditions, on average about 80 percent of the required investment could come from the
private sector between 2023 and 2050. The ability to mobilize private capital depends on several factors, in
particular, macroeconomic stability, sector regulations, incentive frameworks, the evolution of climate finance,
and the level of long-term, patient capital. Action on two fronts will be required. To attract private capital,
Colombia should leverage its expertise in the use of public-private partnerships (PPPs) in the infrastructure
sector and ensure that a robust regulatory framework and economic incentives are in place to accelerate the
use of climate-focused PPPs by, among other things, implementing (i) systematic screening for climate risk
in PPP applications; (ii) a robust project pipeline with climate risk allocation well balanced between public and
private stakeholders; and (iii) the development of new financial products to overcome market barriers, including
blended finance vehicles. Additionally, the private sector’s capacity to innovate needs to be boosted by scaling
up enterprise support programs that promote productivity and innovation. Finally, the adoption of new
technologies and skills—especially from abroad, where it is expected that the frontier of green technological
innovation will be—needs to be facilitated.

To spur private climate action, Colombia will need to continue and deepen its efforts to mobilize private
finance. Critical areas for action include (i) leveraging the green taxonomy and green bond frameworks to scale
up climate finance for strategic areas, such as CSA and low-carbon infrastructure; (i) improving existing metrics
and pushing for more transparency on assessing and disclosing climate-related financial risks in investment
portfolios; (iii) promoting the economy-wide disclosure of climate-related performance of financial institutions
using international standards such as the Sustainability Disclosure Standard; (iv) pushing financing institutions
to define climate-related governance, strategy, opportunities, risk management, and metrics; (v) developing
innovative, new, climate finance instruments, including de-risking structures, sustainability-linked finance
products, corporate loans, project finance loans, revolving credit facilities, and derivatives that allow borrowers
to meet the different risk/return profiles of potential investors as well as the varying capacity of firms to tap into
financial markets; and (vi) developing carbon markets. These efforts would help create a level playing field on
which the private sector can best contribute its innovation and investment potential toward Colombia’s RZNP.

TABLE ES 2. An illustrative pathway for funding Colombia’s climate transition costs

Range of additional financing needs (in percent of GDP)

2023-2030 2031-2050
Total: public + private 1.5 11
Public sector (=A - B) 0.4 0.2
(A) Climate transition costs 1.7 1.9
Revenue losses from oil and coal 1.2 1.6
Additional climate investment 0.4 0.2
Adaptative social security 0.1 0.1
(B) Resources from revenue shifts and spending reductions (net) 1.3 1.7
Carbon pricing 0.7 0.7
Higher taxes 0.3 0.7
Increase efficiency of spending and subsidies 0.4 0.4
Compensation for the poor -0.1 -0.1
Private sector (= C) 1.1 0.9
(C) Additional climate investment 1.1 0.9

Source: Authors’ estimates.
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For Colombia to reach its climate goals, time is of the essence, and investment therefore needs to be
frontloaded. About half of investment will need to happen before 2030. Although the public sector has
the capacity to pay for part of the investment by raising revenues, increased private sector investment
will also require long-term financing, because it is projected that most of the returns will materialize after
2030. Mobilizing public and private investment will require action on many fronts—from tapping bilateral,
multilateral, and private sources of climate finance, to repurposing subsidies that currently increase GHG
emissions by directing public financing toward climate-smart investments.

Although the overall economic impact of pursuing development and climate objectives is expected
to be positive, the transitions would create challenges for exposed sectors. The CCDR predicts that
GDP will grow under the RNZP relative to a baseline with no climate action, thanks to the large investments
required, increased energy efficiency, increased productivity, and reduced operational and maintenance
costs. Meeting Colombia’s 2030 mitigation goal has the potential to add 347,000 jobs (or 1.6 percent of
the 2022 employment level) to the economy between 2023 and 2030, and adaptation investments would
create further jobs. Nonetheless, Colombia’s decarbonization pathway will create some winners and losers.
In particular, jobs are expected to be shed in the coal and oil industries, while other sectors are expected
to add jobs.

Achieving Colombia’s climate and development objectives simultaneously will require a set of targeted
sectoral policy and investment packages to underpin sectoral milestones on the road to net-zero
by 2050:

1. Sustainable and Productive Landscapes for Climate Adaptation and Mitigation. With land use,
land use change, forestry, and agriculture accounting for 59 percent of Colombia’s GHG emissions,
Colombia’s land use sectors are central to climate action. Intact landscapes are also crucial for the
provision of ecosystem services that underpin Colombia’s climate resilience. Climate change is
expected to further depress already low productivity in agriculture through a combination of heat,
extreme weather events, water scarcity, and flooding. Deforestation is the primary driver of emissions
in the land use sector and, without drastically reducing deforestation and scaling up restoration and
afforestation, achieving Colombia’s 2030 and 2050 climate commitments will remain out of reach.
The following priorities emerge to achieve a transformational shift from extractive to sustainable and
productive land use, with a focus on deforestation control and CSA and livestock systems:

¢ To reduce land use emissions and to retain and rebuild the adaptive capacity of landscapes
in line with Colombia’s mitigation goals, deforestation would need to rapidly be curtailed
to no more than 37,500 hectares per year (ha/year), and by 2030, 25,000 ha would need to
be reforested, 620,000 ha afforested, and 5.8 million ha of land restored. Land use—mostly
deforestation control, restoration, and afforestation—will need to make up 52 percent of
Colombia’s emission reductions by 2030 and 44 percent by 2050. Achieving this will require
institutional and policy reforms that, one, give the national government greater control and deeper
reach into the national territory, and two, streamline policymaking and implementation across
institutions and layers of government. This would also facilitate actions on multiple fronts that
are required to monitor and curb land use change. Focusing on deforestation control, priorities
include (i) making law enforcement more effective; (ii) bringing land grabbing in check, focusing on
the areas of highest deforestation, (iii) investing at scale in sustainable production and restoration
in deforestation hotspots along the agricultural frontier and in environmentally strategic areas;
(iv) strengthening the enabling environment for investments in sustainable and resilient land use,
including by creating incentives for better decentralized deforestation control performance, and
(v) improving institutional and community governance, especially for indigenous peoples and local
communities.

¢ To reduce emissions from agriculture in line with Colombia’s climate goals, by 2030,
16.3 million ha of livestock systems would need to be made sustainable, the expansion of
pasture areas and herd growth would need to decline, and an additional 3.2 million ha of
agricultural land would need to be sustainably intensified. The livestock sector, which accounts
for14.8 percent of Colombia’s GHG emissions, occupies 91 percent of Colombia’s agricultural land
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and has major impacts on the adaptive capacity of landscapes. It will be important for both the
agriculture sector as a whole, and the livestock sector in particular, to become more climate-smart
at scale. This will involve (i) repurposing agricultural support toward promoting green innovation;
(i) strengthening the agricultural innovation system to mainstream CSA and livestock innovation
technologies and practices; and (iii) fostering financial innovation to spur technology adoption and
to improve risk management. In addition, land administration and law enforcement are important
to prevent increased agricultural productivity leading to greater deforestation.

2. Low-Carbon and Resilient Infrastructure. The infrastructure sector is a second critical pillar in the
climate transition, from both an adaptation and mitigation perspective. Colombia’s infrastructure
is highly vulnerable to climate change, with significant effects on the economy and livelihoods.
Energy also accounts for 31 percent of Colombia’s GHG emissions, with transport on its own
accounting for 12.5 percent. Accelerating investment in low-carbon and resilient infrastructure will
generate important economy-wide and poverty co-benefits by (i) addressing overall infrastructure
gaps; (ii) enhancing economic productivity and growth through improved connectivity and access
to affordable, reliable, and resilient infrastructure services; (iii) reducing air and noise pollution; and
(iv) reducing road congestion and road accidents. This CCDR outlines a priority agenda for action on
low-carbon and resilient infrastructure in the transport, energy, and water sectors.

e To reduce emissions from energy and develop a resilient grid, among others, renewable
electricity needs to reach 24 gigawatts (GW) and green hydrogen at least 2 percent of
industrial energy by 2030. Critical areas for action include (i) developing a climate-resilient
electricity generation, transmission, and distribution system; (ii) aligning electricity sector policies;
planning, and regulations with decarbonization objectives, (iii) increasing the share of renewable
power generation; (iv) increasing the electrification of end uses; (v) increasing energy efficiency
uptake; and (vi) developing regulations for the production and use of low-carbon hydrogen.

¢ In the transport sector, by 2030, among others, 67 percent of all public transport and
55 percent of cars would need to be electric, cycling lanes would need to cover1,750 kilometers
(km), and 20 percent of freight would need to be transported by rail. The priorities include
(i) invest in climate-resilient rural roads in lagging regions; (ii) strengthen regulatory framework
and use of climate finance products designed to incentivize private investment in adaptation of
primary roads; (iii) electrifying public transport systems; (iv) improving the risk allocation and
bankability of concession contracts in urban transport; (v) continuing the modal shift toward
mass transit and active transportation; (vi) implementing multimodal freight transport projects;
and (vii) developing a policy and investment program for low-carbon trucking.

¢ In the water sector, the priorities include (i) increasing adaptive capacity by investing in water
supply, sanitation, and irrigation in lagging regions; and (ii) increasing the baseline resilience of
service providers by reducing fragmentation in water supply and sanitation services.

3. A People-Centered and Just Transition. An equitable and just transition is a precondition for
ensuring that the actions proposed under the framework of Colombia’s climate commitments
maximize its development potential and avoid a deepening of inequalities. Ambitious climate action,
in the aggregate, represents a significant opportunity to yield economic benefits, create jobs, and
reduce poverty, vulnerability, and inequality. Nonetheless, the proposed agenda for climate action in
Colombia’s NDC—and the exogenous factors that are likely to impact demand for Colombian exports
of oil and coal—have the potential to adversely impact particular populations. These impacts can
manifest themselves, among others, as (i) job losses in the extractive industries; (ii) reduced royalty
revenues for regions in which extractive industries are located; and (iii) reduced consumption because
of higher fuel and energy prices from the elimination of fuel subsidies and scaling up of carbon pricing.
In addition, climate-related hazards pose risks to vulnerable populations. This report recommends a
priority program for action to support a people-centered and just transition:
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e On social protection: To buffet the impacts of climate-related events on the most vulnerable,
Colombia should make its social protection system more adaptive by (i) raising the coverage
and amount of benefits; (ii) adapt productive inclusion programs to include climate resilience
measures; (iii) innovating within the delivery chain of social protection programs (from targeting
to case management); (iv) creating counter-cyclical financing instruments and redirecting
resources toward areas prone to climate disaster risk, where the poorest tend to be concentrated;
(v) upgrading early-warning systems and the interoperability between the social registry and the
DRM registry; and (vi) strengthening inter-institutional coordination between the social protection
and DRM sectors.

¢ Onfacilitating job transitions for workers in exposed sectors: To cushion the impacts of national
and global decarbonization on the fossil fuel sector, Colombia should develop job transition and
economic development programs to include (i) implementing training and reskilling programs;
(ii) introducing compensatory transfers and insurance programs; (iii) designing programs to
facilitate worker reallocation; (iv) promoting innovation in green technologies, and (v) incentivizing
and facilitating links between firms and research institutions. To inform the job transition programs,
social and economic analyses of coal phase-out diversification should be pursued in vulnerable
departments such as Cesar, Boyaca, and La Guajira.

The transformation needed to realize Colombia’s climate ambition will require strengthened
coordination, institutions, and capacity. Despite the robust policy, strategy, and institutional architecture
for climate change that Colombia has developed, effective climate action continues to be held back by
coordination and institutional factors. These include (i) rigidities in modes of inter-institutional cooperation
and coordination; (ii) persistent inconsistencies in mitigation policies across planning instruments and
lagging implementation planning; (iii) limited capacity for implementing adaptation at subnational levels;
and (iv) fragmented institutional frameworks in key sectors that are relevant to climate action, such as
sustainable land use. To address these constraints, Colombia should:

e On climate strategy implementation: (i) improve coordination between national agencies to
ensure climate policy alignment; (ii) improve collaboration mechanisms between the central and
decentralized levels; (iii) develop a comprehensive program of measures to reach the NDC targets;
(iv) create detailed implementation plans for all adaptation and mitigation actions with connected
financing frameworks; and (v) monitor NDC and LTS achievement.

e On the decentralized implementation of adaptation: (i) issue technical guidance and build
capacity to ensure quality across territorial planning instruments; (ii) mainstream adaptation
into territorial planning; (iii) bolster coordination between the National Climate Change System
(SISCLIMA) and the National System for Disaster Risk Management; (iv) strengthen subnational
capacity for the implementation of adaptation measures; (v) conduct and/or update risk and
vulnerability assessments to inform subnational government planning; (vi) develop guidelines
and methodologies to aid subnational adaptation planning; and (vii) devise template projects for
climate adaptation.

Ambitious climate and development action will require coordinated and transformational measures
along multiple dimensions. On the fiscal front, Colombia would need to create fiscal space and hence
(i) raise more revenues, with a focus on increasing the carbon price and extending its coverage while
establishing compensatory payments to the poorest Colombians; (ii) phase out fuel subsidies as quickly as
possible; and (iii) improve the efficiency of spending (for example, by rationalizing utility subsidies). On the
structural front, Colombia will need to accelerate growth through enhanced productivity and to diversify its
export base. It will also need to enable the absorption of the technology and capital goods needed for the
climate transition.

Although the climate transitions will entail political economy challenges and social impacts, Colombia
will be better off tackling them head-on than “kicking the can down the road” and leaving current
political economy and social issues unresolved. Structural economic change will produce results over
the medium and long term by, for example, drawing capital to urban areas and away from the deforestation
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frontier. But to jump-start the urgent, short-term transformations required to meet Colombia’s goals, this
structural change needs to be complemented by economy-wide and sectoral interventions. Each of these
interventions will face their own implementation, institutional, and political barriers, requiring significant
departures from current trends, plans, and practices.

Colombia has a time-bound opportunity to set its economy on a more climate-resilient and low-carbon
track. This will not be easy but it would yield economic benefits, boost productivity, and help preserve
the country’s outstanding biodiversity. This CCDR estimates that the total cost of the interventions needed
to achieve these goals would be manageable. This is because its large hydropower base and significant
potential for further renewable energy development result in a comparatively low-cost mitigation pathway;
but also, because a successful transition will generate direct and indirect benefits that exceed the costs.
This CCDR furthermore makes the case that the actions needed to accelerate Colombia’s development
are complementary—not antagonistic—to the actions needed for the climate transitions. In other words,
switching to a growth model that hinges more on innovation, better managerial practices, more capable
institutions, and higher productivity would spur growth and support export diversification, but this would,
concurrently, also reduce the country’s economic vulnerability to global decarbonization, foster the adoption
of newer and greener technologies, and support a slowdown in deforestation.

Although the total cost would be manageable, this CCDR nevertheless recognizes that mobilizing
the necessary funding will require deep changes in how the economy operates, together with a
prominent role for the private sector. These changes are emphatically worth making. Success does not
only mean reducing the impacts of climate change on Colombia’s economy and people, meeting its net-zero
commitment, and navigating a world in which fossil fuels are in significantly lower demand; it also means
accelerating development.
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Introduction

This CCDR examines the implications of climate change and climate action for Colombia’s development
objectives, priorities, and pathways. It identifies opportunities for Colombia to achieve both its
development goals and its climate commitments through a coherent set of policies. It lays out a combination
of sectoral and economy-wide policy reforms and targeted investments in near- and medium-term mitigation
and adaptation measures designed to achieve more rapid, more inclusive, and greener development. The
idea is to maximize synergies between climate and development objectives, while addressing tradeoffs
among policy objectives and key transition challenges. The CCDR is structured in five sections:

e Section 1focuses on Colombia’s development context, including its priorities, its main economic
challenges, the risks that climate change, disasters, and national and global decarbonization
efforts create, and the opportunities that the climate transition opens.

e Section 2 outlines existing climate commitments and policies, including Colombia’s Nationally
Determined Contribution (NDC). It also includes an assessment of the institutional framework,
policy coordination issues, and capacity constraints for implementation, particularly at the
subnationallevel, forachieving Colombia’s climate and development ambitions, and an assessment
of Colombia’s progress on private climate finance.

e Section 3 explores pathways to achieving resilience and decarbonization. Using Colombia’s
commitment to climate resilience and carbon neutrality by 2050 as a basis, the section includes
deep dives into the challenges of, and opportunities for, achieving mitigation and adaptation goals
that are associated with (i) sustainable and productive landscape management, and (ii) transport,
energy, and water infrastructure. The section further explores the risks to an equitable and just
transition and proposes concrete measures to enhance the resilience of potentially affected
populations and communities. Lastly, it sets out a sample pathway for Colombia to achieve its
resilient and net zero ambitions by 2050 and assesses the financial and economic costs and
benefits of doing so.

e  Section 4 explores the macroeconomic implications of the climate transition. It analyzes the
constrained macro-fiscal environment and, within these parameters, explores alternatives to
enhance fiscal capacity to fund the climate transition. It further assesses the current development
model and proposes critical structural reforms and actions that would be required to strengthen
Colombia’s ability to achieve its climate transition ambitions. Finally, it proposes avenues for
financing the transition.

e  Section 5 concludes with an effort to prioritize the policy and investment packages and actions
that ideally should be emphasized over the short and medium terms to enable Colombia
to seize opportunities and reduce risks associated with climate change while achieving its
development goals.

The CCDR was informed by existing and new analyses of development and climate action in Colombia
conducted by the World Bank, its development partners, research institutions, and non-governmental
organizations.
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1. Colombia’s climate and development challenges and opportunities

Main messages

. Colombia is an upper-middle-income country with significant development challenges,
including reducing poverty and inequality, upgrading institutions, and sustaining peace.

. Climate change poses a threat to Colombia’s development by exacerbating inequality and
poverty and through damage to physical capital and infrastructure, disruption of electricity
generation, reduction of labor productivity and human capital, and losses in agriculture.

. Given Colombia’s status as a fossil fuel exporter, decarbonization of trading partners
could have negative effects on employment, trade, and the fiscal balance through reduced
demand and prices of fuel commodities.

. Colombia is a regional leader on climate change ambition but its ability to achieve results
may be limited by its current development model, with low productivity (especially in
agriculture), weak capacity to control land use and deforestation, a growing motorization
rate and insufficient transport alternatives, limited capacity to innovate, limited capacity
in decentralized governments, limited fiscal space, high informality, and limited dynamism
of financial markets.

1.1. Colombia faces significant climate and development challenges but has the prospect
to fulfill its ambitions

Colombia is an upper-middle-income country, but although growth has been stable, one of its fundamental
development challenges is lifting its growth potential. Between 2000 and 2019, Colombia enjoyed
stable growth averaging 3.8 percent per year and made progress in reducing poverty and improving human
development outcomes. While its growth performance allowed it to become an upper-middle-income country
in 2008, this has been insufficient to ensure significant convergence with richer countries: income per capita
has remained stable, at around 12 percent of that of the United States since 2000. Under current policies,
prospects for future convergence are limited: potential growth has been on a declining trend since 2015 and
is now around 3.2 percent. This is still too low to significantly increase income per capita and catch up with the
living standards of other emerging market countries.

In addition to accelerating growth, three additional development imperatives stand out:

»  Reducing poverty and inequality. Colombia is one of the most unequal countries in the world, with
very low social mobility and high spatial disparities (World Bank 2021b). Following a spike in 2020 due
to the COVID-19 shock, the poverty rate has come down. Yet 39 percent of the population—more than
in 2019—remain poor and poverty has increased in rural areas. Poverty and inequality are a missed
opportunity to fully use the population’s human capital potential and hence expand the economy
(World Bank 2005).

»  Upgrading institutions, at all levels and in all sectors. For example, the managerial practices of
Colombian firms compare poorly with those of other countries, translating into a limited ability to
innovate (World Bank 2022h); about 60 percent of rural land is held without a formal property title, with
negative effects on agricultural growth and productivity; financial markets do not cater to the needs of
small businesses and low-income households; informality pervades the labor market and productive
sectors, limiting economic agents’ access to markets, information, and finance; and finally, governance
underperforms compared to high-income countries in most dimensions (World Bank 2022h); in particular,
governance challenges hinder key tasks such as deforestation control.
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»  Sustaining peace. Colombia has been mired in conflict for most of its modern history. Had the country
been at peace since 1995, per capita income would be 50 percent higher today (World Bank 2015).
The 2016 peace agreement opened space to address the country’s other development constraints. An
enduring resolution to the conflict and the implementation of the rural reform provisions of the 2016 peace
agreement would attract investment, boost growth, and reduce poverty, particularly in those areas most
affected by the conflict (World Bank 2022h).

At the same time, Colombia already faces significant climate challenges. Colombia is highly exposed to
natural hazards. It scores high on 10 out of 14 different drivers of risk, which include different elements of
exposure, vulnerability, risk, and future climate change impacts (Figure 1.1). It has one of the highest rates
of disasters caused by natural and climate-induced hazards in Latin America," with floods and landslides
being the most prevalent and increasingly frequent hazards (World Bank 2021c). Exposure to climate risks is
widespread: 47 percent of the territory face "high" or "very high" climate risks (IDEAM 2017), and 84 percent
of Colombia’s population and 86 percent of its assets are exposed to two or more natural hazards
(Agwe et al. 2005; World Bank 2022c). According to MHCP (2021), disaster and climate risks represent by
far Colombia’s largest contingent liability, with a potential impact on economic activity of up to 4.4 percent
of its GDP.

FIGURE 1.1. Colombia faces higher risks than comparator countries
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Source: Climate Analytics (2022); Kulp and Strauss (2019); Rentschler and Salhab (2020); UNDRR (2015); World Bank (2022a, 2022d, 2022¢).
Note: The indicators are a selection of drivers of risk. Countries are rated using a benchmark approach based on similar and aspirational countries.
Countries in red (high risk) are in the upper tercile; those in yellow (medium risk) are in the middle tercile; and those in green (low risk) are in the
lowest tercile.

Colombia’s GHG emissions have been increasing over time. Colombia is the 32" highest emitter out
of 193 countries (Climate Watch 2021), and its GHG emissions account for 0.57 percent of global emissions.
Its per capita GHG emissions of 5.4 tCO,e place it 92" in the world (Climate Watch 2021; World Bank 2022g).
GHG emissions and economic growth have been relatively decoupling over time (Figure 1.2), in line with
regional trends. This is in part due to energy efficiency gains in transport and industry, a decrease in the

"Colombia ranks 2" in the Latin America region in the hazard and exposure category of the INFORM Risk Index (European Commission 2022).
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role of industry in the economy, and an increase in hydroelectric generation (Patifio, Alcantara, and
Padilla 2021). Nevertheless, population growth and overall growth meant that total GHG emissions rose
by 34.7 percent between 1990 and 2018, from 225 million tons of carbon dioxide equivalent (MtCO,eq)
to 303 MtCO,eq, propelled mainly by the transport, agriculture, waste, and energy sectors (Figure 1.3).
Between 2015 and 2018, the dynamic accelerated considerably, with a total emissions growth of 18.7 percent
for the period, driven primarily by increased land use, land-use change, and forestry (LULUCF) emissions
growth, which together represented 79 percent of total emissions growth in that period. As of 2018, LULUCF
represents 40 percent of overall GHG emissions. Energy represents 31 percent (with transport—96 percent
of which relies on fossil energy—representing 12.5 percent and consuming 40 percent of the country’s energy)
and agriculture 19 percent (78 percent of which is from livestock).

FIGURE 1.2. Although Colombia’s GHG emissions and GDP growth have seen relative decoupling and the economy has
become less carbon-intensive
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FIGURE 1.3. Colombia’s GHG emissions have risen steadily, driven primarily by transport, agriculture, waste, and energy
industries, and more recently, by deforestation
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The government of Colombia has ambitious development and climate action objectives. Colombia
aspires to becoming a high-income country by 2040, eliminating socioeconomic gaps within its population
and increasing social mobility, and promoting economic, social, and environmental development
(DNP 2019; 2023). In the area of climate action, Colombia has increased the ambition of its Nationally
Determined Contribution (NDC), committed to reaching net zero GHG emissions by 2050, signed the
Global Methane Pledge and Glasgow Leader’s Declaration on Forests. These steps and commitments,
together with a Long-Term Strategy, a climate law, and an already high share of hydroelectric power
generation, present Colombia with favorable initial conditions for its climate transition (Section 2).

1.2. Climate challenges complicate Colombia’s development prospects

Climate change in Colombia is expected to bring about higher temperatures and more frequent
extreme weather events, with increasing flood risks and societal and economic damage. Historical
records show that the frequency of climate-related disasters has been increasing in the last decades
(Figure 1.4). By 2050 the sea level of coastal Colombia could rise by between 26 (RCP 2.6) and 29 cm
(RCP 8.5) (World Bank 2022b), affecting more than a million people. Moreover, the mean temperature is
projected to increase from 24.97 °C in 2014 to a range between 26.02 °C (SSP2-4.5) and 26.21 °C (SSP3-7.0)
in 2050, and the number of very hot days (>35 °C) is projected to increase dramatically from 13 per year
in 2014 to between 66 (SSP2-4.5) and 77 (SSP3-7.0) in 2050 (World Bank 2022b). Even a 1.5 °C increase
in mean temperatures in Colombia would double or triple the population affected by floods (IPCC 2022).
The number of days with very heavy precipitation (>20 mm) is projected to rise slightly from 21.21 to a
range between 21.44 (SSP2-4.5) and 21.67 (SSP3-7.0) over the same period. This will be accompanied by
large regional variations, with rainfall increasing in Colombia’s Amazon basin and the coastal areas but
decreasing in the highlands (World Bank 2021c).

FIGURE 1.4. The number of climate-related natural hazards in Colombia has been steadily increasing
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Note: Climate-related natural hazards include climatological, hydrological, and meteorological phenomena.

These current and projected changes pose an obstacle to Colombia’s development objectives, primarily
through the following channels:

» Damage to infrastructure. Transport infrastructure is highly vulnerable to climate hazards,
which routinely disrupt food and commodity supply chains, access to markets, and passenger
connectivity. Between 1970 and 2020, combined damage to infrastructure and lost economic
activity on key corridors caused an estimated US$7.1 billion in losses. During the La Nifia event
of 2010-2011, closures and diversions of roads caused losses of approximately US$222 million.
Approximately 23 percent of all Colombian households still live in overcrowded and substandard
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housing (DANE 2022c) that is highly vulnerable to climate impacts. The government estimates that,
by 2050, flood and hurricane-induced damage to housing will represent 7.5 percent of the annual
national budget allocated to housing in 2021 (Government of Colombia 2021).

»  Disruption to electricity generation. Hydropower generates 70 percent of Colombia’s electricity, which
makes electricity supply highly vulnerable to climate variability. During periods with normal hydrological
conditions, hydroelectric power generation is capable of supplying about 85 percent of electricity
demand. In contrast, during dry periods, such the El Nifio 2009-2010 and 2015-2016 periods, thermal
generation sources had to cover at least 50 percent of demand, leading to high generation costs, steep
rates, and heavy GHG emissions (Planas and Cardenas 2019).

»  Human capital losses and reduced labor productivity. Increasing heat stress, the altered range,
seasonality and distribution of vector-borne diseases (including malaria, dengue, zika, and chikungunya),
air pollution and associated respiratory ilinesses, and water-borne illnesses such as cholera and diarrhea
will affect the health of Colombians and increase the clinical manifestation of cardiovascular diseases
and other non-communicable diseases (World Bank 2021c). It is estimated that, in 2030, heat stress
will cause lost working hours equivalent to 223,000 full-time jobs (ILO 2019) and decrease the learning
abilities of children, especially where air conditioning is not available. The two main health outcomes
related to temperature, cardiovascular and respiratory hospital emergency visits, are estimated to rise
from around 85,000 per year in the 2010-2019 period to up to 381,000 in the 2020-2039 period, with the
highest impacts in coastal cities (World Bank 2022e).

»  Agricultural losses. Climate shocks have already caused a 20 percent decrease in milk production and
losses of up to 60 percent of total ranchers’ income in some years (World Bank, 2021). Climate change
is expected to further stress already low productivity in a sector that is still important for employment.
By 2050, 80 percent of crops will likely be impacted in over 60 percent of their current areas of cultivation,
with a particularly severe impact on high-value perennial crops (Ramirez-Villegas et al. 2012).

»  Increasing financial risks. Climate shocks will increase risks for the financial sector. For example,
approximately 6.5 percent of banks’ total loan exposure is in municipalities that face high flood risk. At the
same time, the policies and technological changes necessary to green the economy will raise transition
risks. These changes could strand carbon-intensive assets and affect the value of other (non-carbon
related) financial assets. About 20 percent of Colombian banks’ corporate loans are in sectors that are
highly sensitive to transitions, including electricity generation, transport, heavy industry, agriculture, and
fossil fuels. A broader set of sectors and assets are vulnerable through value-chain effects. For example,
only between 2 and 4 percent of economic damage after disaster events is insured, which increases the
credit risk on banks that finance borrowers exposed to disaster events (Reinders et al. 2021).

By 2050, the channels explored in this CCDR are conservatively expected to depress real annual GDP
by between 1.5 and 2.5 percent. The government estimates the average annual loss due to climate risks
to range between US$1.1 billion and US$1.2 billion (in present value terms, equivalent to about 0.3 percent
of 2023 GDP), up from US$833 million in the absence of additional climate-related damage in the future
(Government of Colombia 2021). Modeling using the Mitigation, Adaptation and New Technologies Applied
General Equilibrium model (MANAGE)—the World Bank’s recursive, dynamic, single-country, computable,
general equilibrium model—estimates that climate-induced yield losses in agriculture, increased river flooding,
lower labor productivity, and losses of physical capital could cost between 1.5 and 2.5 percent of GDP by 2050
(Figure 1.5). If accumulated between 2023 and 2050, this is equivalent to losing almost one year of GDP. It is
estimated that, by 2050, these losses will depress household income and reduce household consumption by
between 2.1 and 3.1 percent (Figure 1.6).

The climate shocks and economic losses described above will exacerbate inequality and poverty.
By 2030, severe hydrometeorological shocks could lower the welfare of around 3 million people who are
already poor and living in poorer regions (Davalos et al. 2023). Analysis for this report estimates that, by 2050,
consumption losses could amount to 2 percent for urban households and up to 3 percent for rural households
(Figure 1.7).
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FIGURE 1.5. Climate change would lead to GDP losses
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Source: World Bank staff estimates using MANAGE and based on data from DANE.

FIGURE 1.6. Climate change would reduce all components of GDP
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FIGURE 1.7. Climate change would reduce household consumption more for rural households

Loss in household consumption relative to baseline for urban and rural households
by quintile of the consumption distribution under SSP3 (7.0) (°/o)
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In addition to economic risks from climate change, the decarbonization of trading partners will likely affect
Colombia’s trade and fiscal balance through two channels:

»  Reduced demand for and prices of hydrocarbons, especially coal and oil. In 2019, Colombia’s
hydrocarbon sector (coal, oil, and gas) generated 10 percent of the central government’s fiscal revenue
(ACP 2021) and 56 percent of total exports (DANE 2021b). The likely long-term decarbonization of
Colombia’s trading partners could reduce both Colombia’s inflow of foreign currency and fiscal revenues
(Section 4) and increase transition risks for the financial sector (Reinders et al. 2021), in addition to putting
jobs at risk (Section 3.3.2).

»  The enactment of climate-related trade regulations. The Deforestation Regulation of the European
Union (EU) could affect an estimated US$1 billion of Colombia’s exports (primarily coffee, palm oil, beef,
and cocoa), that is, about 2.5 percent of total goods exports, requiring investments in traceability systems
to maintain market share.

The transition away from hydrocarbon products will exacerbate regional inequalities and reduce local
capacity to finance infrastructure. In 2019, the hydrocarbon sector provided around 107,000 jobs, mostly
in the departments of Cesar, La Guajira, Bogota, Boyaca, and Santander, with direct jobs accounting for
nearly 30 percent of this total (MME 2020). In the departments of Cesar and La Guajira, the coal industry
contributed 40 and 38 percent of regional GDP, respectively (DANE 2021a). Oil- and coal-producing regions
receive royalties, which departments and municipalities use to finance projects such as road infrastructure,
schools, and hospitals. A decrease in production will mean fewer resources for these projects. Overall, it is
estimated that, by 2050, global decarbonization will cost about 8.2 percent of GDP, in addition to any direct cost
from climate change.?

2In the rest of the document, it is assumed that global decarbonization results from successful emission reductions. Hence, it is assumed
that global decarbonization is the result of SSP2-4.5.
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1.3. Colombia’s current development and growth model limits its ability to confront
climate change

So far, Colombia has been growing more by accumulating factors of production (labor and capital) than by
raising overall productivity, and has not leveraged innovation, investment, nor exports to lift growth and
increase prosperity (World Bank forthcoming). Colombia has been able to maintain a stable macroeconomic
environment favorable to growth. However, overall productivity and firms’ capability are low, and infrastructure
is insufficient and of poor quality.> The economy remains relatively closed to trade, and exports are heavily
concentrated in extractive industries. To be clear, Colombia is not an oil economy; it is an economy with oil (and
coal). Between 2010 and 2022, the oil and mining sectors contributed only an average of about 5.4 percent of
total GDP, less than agriculture (6.1 percent). However, since Colombia trades very little, oil and mining are the
predominant source of foreign currency and the predominant sector that attracts foreign direct investment.

Also, structural transformation of the economy has been slow: 16 percent of the workforce remains in
agriculture and two-thirds in services—mostly low-value-added sectors (DANE 2021c). Additionally, the
share of employment in industry has remained stagnant since the turn of the century, reflecting the inability of
the manufacturing sector to expand. There is also low competition in markets for goods and services, finance,
and information. Land use is inefficient,* deforestation is persistently high, agricultural productivity is low, and
energy consumption depends on fossil fuels® despite a relatively clean electricity generation matrix.¢ Although
the country is highly exposed to natural hazards, it lacks resilient infrastructure and has a social protection
system that is not adaptive enough to quickly prevent or mitigate the exposure to climate change risks.

Colombia’s development model limits its ability to confront climate change in several ways, including:

»  Low productivity in agriculture and weak institutions for land use. GHG mitigation will hinge on
reversing deforestation, which is driven in large part by agricultural activity and underlying land grabbing
(Section 3.1).

»  The growing motorization rate and insufficient alternatives to road-based transport. The transport
sector faces the dual challenge of reducing its emissions and building climate resilience to ensure
connectivity and access. The very high average age of trucks, inefficient operations, and a minimal
share of rail and waterway transport drive high emissions, transport costs, and poor road safety, and the
motorization rate is rapidly growing (Section 3.2.2).

»  Limited capacity to innovate and adopt new technologies. Mitigation and adaptation will require the
adoption of new energy-efficient technologies for producing goods and services, the introduction of
climate-smart agriculture, and the development of non-conventional renewable energy, among others. For
example, while Colombia has been paving the way for e-mobility in Latin America, approximately 71 percent
ofthe vehicle fleet runs on gasoline and 28 percent on diesel, with only 0.3 percent using clean technology.
The public and private sectors need to work together to create the right incentives and provide access to
finance for firms to innovate and adopt cleaner and more efficient production systems.

»  Limited capacity of local governments and weak governance. Even though subnational governments
represented 51 percent of public adaptation investment in 2021, they often struggle with designing and
implementing investment projects, which is reflected in their low investment execution rates of budgets
linked to climate adaptation, such as DRM (Gallego Serna, Diaz Giraldo, and Ibata Molina 2020). Increased
resilience in the context of climate change will depend to a large extent on their capacity to plan, finance,
and implement quality investment projects (Section 2.2).

3The Global Competitiveness Report ranked the country’s overall infrastructure 81st out of 141 countries, with the quality of road
infrastructure (104%"), and road connectivity (97*") being the most problematic (WEF 2020).

“Land is being both drastically overexploited by the livestock sector and drastically underused in the case of agriculture and agroforestry/
silvopastoral activities (UPRA 2014).

5Seventy percent of the energy consumed is generated from fossil fuels (UPME 2020).

¢In 2019, electricity generation mainly came from hydropower (72 percent) while non-hydroelectric renewables (wind, solar, and biomass)
accounted for 2.4 percent (EIA 2021).
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»  Limited fiscal space to step up public investment spending. The climate transition requires increasing
investment. The public sector will need to create fiscal space to accommodate its share of this new
investment, while the private sector will need to create savings and mobilize resources to finance its share.

»  Little use of financial markets for the financing of firms. Colombia is at the forefront in the region in
developing a supportive regulatory environment to facilitate capital mobilization for sustainable projects
and enhance the financial sector’s role in managing climate-related risks. The successful launch of
sovereign green bonds and the development of a green taxonomy for securities issuers are important
policy reforms. Yet more so than in other countries, banks (not financial markets) are the primary source
of financing for firms’ capital and investment (World Bank forthcoming). For the private sector to mobilize
significant resources for the climate transition, enabling policies will be needed to deepen the use of
financial markets for investment.

»  Informality. About 80 percent of productive units and 60 percent of workers in Colombia are informal
(DANE 2022b; 2023). This high degree of informality makes it difficult to scale up and mainstream policies
to promote resource efficiency and cleaner production (Pigato 2019). A large informal sector can also
hamper efforts to raise taxes to finance public investment for adaptation.

1.4. Climate and development action offers opportunities for Colombia

Actions to increase growth and address development challenges could help Colombia reduce its
exposure to climate change. Switching to a growth model that hinges more on innovation, better managerial
practices, stronger institutions, and higher productivity would lift growth and support export diversification,
but also reduce economic vulnerability to global decarbonization, foster the adoption of newer and greener
technologies, and support a decline in deforestation. In other words, actions to upgrade the development path
are complementary to actions needed for the climate transition.

Adapting to the decarbonization of trading partners offers the potential to diversify exports and
improve institutions. As other countries demand relatively less oil, gas, and coal, they will also demand more
“environmental” goods. As will be discussed in Section 4, although Colombia exports little of these goods,
its exports of some of these goods has seen significant and dynamic growth in the past few years. If EU and
US regulations on deforestation-free products are passed and implemented, complying with them will imply
improving the traceability of products. This will have multiple positive spillover effects. First, it will require
improving institutions related to land titling, cadaster, and forest control. It will also allow opening markets
that require traceability, for example, for meat. To take advantage of these opportunities, prompt action will be
critical because it is likely that the impacts from lower global demand for fossil fuels and green regulations will
materialize swiftly, while structural changes can take time to occur.

Colombia has untapped potential for the sustainable use of its renewable natural resources. Land use
is inefficient and unsustainable practices predominate, resulting in high environmental impact and low land
productivity. Land is heavily exploited for livestock, a substantial driver of land degradation and GHG emissions,
and is underused for agriculture and agroforestry/silvopasture. Reversing deforestation would have positive
spillover effects on agriculture and the economy through the expansion of the ecosystem services that forests
provide. The adoption of climate-smart agriculture practices to complement these efforts would also contribute
to improving productivity and resilience.

Mitigation and adaptation measures are expected to have positive effects on the economy. In addition to its
co-benefits of lowering the incidence of respiratory diseases and reducing road congestion and traffic-related
deaths, carbon pricing can also improve firms’ productivity by fostering innovation and the adoption of new
technologies. The change in production and technologies required to lower emissions could also potentially
create new job opportunities and require a productivity-enhancing reskilling of labor. Achieving Colombia's
climate goals will require concerted and coordinated actions across the public and private sectors, with positive
spillovers on private-public collaboration in areas other than the climate transition.
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2. Colombia’s climate commitments and their implementation

Main messages

. Colombia has set ambitious climate goals and commitments for itself, and their
implementation is anchored in a comprehensive legal framework.

. Climate is reasonably well integrated into sectoral strategy documents, and there
is relative consistency of environmental policy across administrations, with a
comprehensive institutional architecture that supports climate action.

. However, there is room to strengthen coordination and institutional capacity
while developing clear implementation plans for how to reach commitments. The
implementation of adaptation actions could substantially improve if institutional
challenges, especially at the decentralized level, were addressed.

o Although Colombia’s government has championed private sector climate action and
made important strides in promoting green finance, the full potential of the private
sector’s contribution to climate action is yet to be harnessed.

2.1. Colombia has set ambitious climate goals and anchored them in a
comprehensive legal and institutional framework

Colombia is a regional leader on climate change ambition. Colombia’s NDC targets GHG emission
reductions of 51 percent by 2030 relative to a business-as-usual scenario (Government of Colombia 2020).
The target, which translates into a maximum emissions level of 169.4 MtCO_eq and an absolute reduction
of 44 percent from 2018 levels, exceeds that of regional peers. In addition, the country has furthered its
commitment to protecting forests by endorsing the Glasgow Leaders’ Declaration on Forest and Land
Use in 2021,” and has also signed on to the Global Methane Pledge, agreeing to cut global methane
emissions by 30 percent by 2030 compared to 2020 levels. Colombia is also one of 8 Latin American
countries to have developed a Long-Term Climate Strategy, which aims to achieve a net zero, resilient
economy by 2050 (Climate Watch 2022).

Colombia’s approach to climate action is anchored in a comprehensive legal climate change
framework. This framework covers the adoption of international climate commitments, translates them
into domestic commitments, establishes the institutional architecture for climate change management,
and creates economy-wide mitigation instruments such as carbon pricing instruments. Colombia has
ratified the United Nations Framework Convention on Climate Change (UNFCCC) and the Paris Agreement
and established goals and minimum measures to achieve carbon neutrality and climate resilience by
enshrining the NDC targets into law. Among other major provisions, the regulatory framework creates
the National Climate Change Information System, Sectoral Climate Change Management Plans (PIGCCS)
for each ministry, and Territorial Climate Change Management Plans (PIGCCT) for each department.

The government has begun to translate its climate ambition into economy-wide policies to promote
low-carbon, resilient development. Carbon pricing was formally adopted with the introduction of a
carbon tax, and a complementary emissions trading system is planned to be piloted in 2024. In addition,
the country approved guidelines for climate change management for public and private entities in order to
reduce vulnerability and promote low-carbon development by defining institutional aspects and planning,
monitoring, economic and financial instruments. Climate is reasonably well integrated into development
policy, and there is relative stability of environmental policy across administrations.

70One of 145 countries to sign the Declaration.
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Development planning has consistently addressed and progressively refined climate and
environmental action. The latest three National Development Plans (NDPs) have identified
environmental sustainability and DRM as cornerstones of economic development, adopting a consistent
approach around reducing the environmental footprint of productive activities, managing biodiversity and
water, adapting to climate change, promoting low-carbon development, and improving institutions and
governance. Significant improvements over time include the introduction of deforestation control and
emission reduction goals, the introduction and expansion of economic instruments such as payments
for ecosystem services, and the mandate to implement adaptation measures at the department level.
Moreover, the 2022-2026 NDP includes productive transformation and climate action as development
cornerstones.

Medium-term public policy instruments define climate action priorities, while national strategies
and plans facilitate their implementation. Examples of such instruments include the National Climate
Change Policy to incorporate climate change management into public and private decisions, the National
Policy for Disaster Risk Management, and the Green Growth Policy, whose objective is to boost the
country's productivity and competitiveness while ensuring the sustainable use of natural capital and
social inclusion. Similarly, the Colombian Low Carbon Development Strategy seeks to decouple GHG
emissions from economic growth, the National Circular Economy Strategy seeks to make the economy
more resource-efficient, and the National Adaptation Plan aims to reduce vulnerability and increase
response capacity to climate change impacts.

The country has also prioritized sectoral climate action, for example, by promoting non-conventional,
renewable energy. Other examples include developing a strategy for reducing emissions from
deforestation and forest degradation (REDD+)—which is a policy for the control of deforestation
and sustainable forest management—a policy for sustainable buildings; and policies for developing
sustainable transport infrastructure projects, promoting electric mobility, and regulating the reuse
of wastewater.

Colombia’ institutional climate change architecture is organized around SISCLIMA. SISCLIMA
coordinates, formulates, monitors, and evaluates policies, strategies, projects, and measures for
climate change adaptation and mitigation through collaborations among public, private, and nonprofit
organizations. SISCLIMA is guided by the minister-level Intersectoral Commission on Climate Change
(CICC), which oversees climate efforts in coordination with the Regional Nodes for Climate Change
(Nodos Regionales de Cambio Climatico) and local administrations and environmental authorities.
In addition, the Intersectoral Commission of the Presidential Cabinet for Climate Action coordinates
and evaluates the executive branch’s progress in achieving the government’s international climate
commitments. The authority charged with overall climate policy and the implementation of Colombia’s
NDC is the Ministry of Environment and Sustainable Development (Ministerio de Ambiente y Desarrollo
Sostenible, MADS), while the National Unit for Disaster Risk Management (Unidad Nacional de Gestidn
de Riesgos de Desastres, UNGRD) directs the implementation of disaster risk management.

2.2. Implementation of adaptation faces challenges, especially at the decentralized level

Overall investments in adaptation remain low and do not systematically target departments with
the highest exposure to climate-related hazards. Between 2011 and 2021, Colombia’s budget for
climate action reached US$9.9 billion, 43 percent of which was invested in adaptation, 22 percent in
mitigation, and 35 percent in adaptation and mitigation simultaneously (DNP 2022). However, funding
does not systematically target departments with the largest hazard exposure, and all departments
have a low alignment between risk levels and adaptation investments.® In addition, nearly 90 percent of
municipalities spend less than 1 percent of their total investment budget on adaptation, and only 22 of

8The Investment Indicator based on departmental risk calculated by DNP, shows a substantial misalignment between investment and risk
level for all departments with a performance ranging from 16.7 to 68.7, where a score of a 100 represents the optimal level.
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Colombia’s 1103 municipalities spend more than 5 percent.? Moreover, subnational governments rely
largely on their own revenue to finance disaster risk management investment, implying that subnational
governments with less own revenue likely have fewer resources to invest in disaster risk management.

Decentralized implementation of adaptation faces substantial hurdles. Subnational governments
accounted for 51 percent of public adaptation investment execution in 2021. Municipalities allocate an
average of 1.8 percent of their total budget to DRM, more than the 1.2 percent and 0.7 percent by national
and regional governments, respectively. Given the widespread exposure to climate-induced disasters in
Colombia, this functions as a useful proxy for climate adaptation. However, subnational governments
often struggle with designing and implementing investment projects, which is reflected in their low
investment execution rates: From 2011 to 2019, municipal governments committed only 74 percent and
executed 46 percent of their budget allocated to DRM investment (Gallego Serna, Diaz Giraldo, and Ibata
Molina 2020). Based on limited sampling conducted for this report (World Bank 2022f), the performance
of the Regional Climate Change Nodes, which are supposed to help translate climate objectives from
the central to the territorial level, is hindered by a lack of human and financial resources, and in many
cases, a lack of buy-in from departmental and municipal governments. Although the law requires that
departments and municipalities incorporate climate actions set out in the integrated territorial climate
change management plans (Plan Integral de Gestién del Cambio Climatico Territorial, PIGCCT) into their
development plans, in practice, only an average of 30 percent of these actions are thus incorporated,
and only 34 percent are incorporated in the investment projects of the sampled departments. Interviews
with subnational government officials point to several obstacles:

»  The absence of procedures and mechanisms for translating PIGCCT actions into development
plans and investment projects.

»  Limited coordination between departments and municipalities.

»  Alow level of awareness of municipal officials, which means that many infrastructure projects and
investments lack adaptation and resilience considerations.

» Insufficient capacity at the municipal level to plan and design investment projects for adaptation.
Specifically, central government support focuses more on mitigation and DRM, and the risk and
vulnerability assessments that are provided lack the fine level of granularity needed to inform
municipal decision making; the majority of municipal governments do not have the capacity to
conduct their own assessment.

»  Financing constraints in small municipalities with limited own revenue.

To help overcome these hurdles, the central government could develop instruments to help
subnational government plan and invest in adaptation. First, it could conduct and regularly update
risk and vulnerability assessments with the level of granularity needed to inform subnational government
planning. It could also develop guidelines and methodologies to aid subnational adaptation planning, such
as a handbook with a catalog of different types of adaptation actions. Finally, the central government
could develop template projects (proyectos tipo) for climate adaptation and, if relevant, update the
current template projects to include adaptation and resilience considerations.

2.3. In spite of a strong framework, coordination, consistency and implementation
challenges remain

Although the legal and institutional framework provides a solid foundation for the development
and implementation of climate policy, there is room to further improve the effectiveness of climate
action. The legal framework builds a solid theoretical institutional architecture by focusing on the

°Based on data from the Sistema MRV de Financiamiento Climéatico and Sistema de Informacién del Formulario Unico Territorial.
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creation of institutional arrangements and on the development of planning instruments and information
systems, but it does not functionally address vital issues that hinder the coordination of agencies and
policies, including limited resources and understaffing, fragmented governance, limited institutional
capacity at decentralized government levels, and limited information availability to design policies.
Hence, the current institutional and legal framework needs to be complemented by measures to increase
its effectiveness, including:

»  Improving coordination between national agencies to ensure climate policy alignment.

»  Strengthening coordination between the central and decentralized levels of government, for
example, through the climate change nodes.

»  Strengthening the ability of SISCLIMA’'s committees to inform decisions of the CICC.

»  Providing technical assistance to ensure consistently high quality across territorial planning and
adaptation instruments, with a focus on the most vulnerable territories.

»  Mainstreaming adaptation at different levels of territorial planning.
»  Bolstering coordination between SISCLIMA and the National System for Disaster Risk Management.

»  Monitoring the results of NDC and LTS achievement and publicizing them—possibly through an
independent body.

Similarly, while Colombia’s updated NDC is one of the most ambitious in the region, so far it lacks
a comprehensive strategy to support its mitigation target. Mitigation measures in the NDC at best
add up to emission reductions of 37 percent GHG compared to the 51 percent reduction goal (World
Bank 2022h). This highlights the urgent need to agree on and implement additional mitigation measures,
while moving forward with the rapid implementation of existing priority steps. Colombia’s climate policies
and commitments are not yet consistent with the Paris Agreement’s 1.5 °C target. Though the country will
not meet its NDC target with current policies and actions, its planned policies may just allow it to do so
(CAT 2022). Colombia will need to implement additional policies but will also need international support
to implement further policies in line with full decarbonization.

Moreover, there is room to improve policy consistency by overcoming certain remaining
contradictions. Climate targets across planning instruments are not always consistent. This is exemplified
in the mismatch between the NDC mitigation goal—highly dependent on the Agriculture Forestry and Other
Land Use (AFOLU) sector (65.2 percent of mitigation burden)—and the 2022-2026 National Development
Plan (NDP) deforestation goal for 2026, which puts forth a deforestation target 39 percent higher than
the NDC’s 2025 milestone (Figure 3.1). It is also exemplified by the inconsistency in the electrification of
the energy matrix target for 2050 stated in the National Energy Plan (between 18 and 26 percent) and
the LTS (between 40 and 70 percent). In addition, efforts to make progress on carbon pricing are blunted
by the implicit subsidy to fossil fuels embedded in the price-smoothing mechanism for gasoline and
diesel (Section 4). Similarly, the unplanned construction of rural roads in environmentally sensitive areas,
frequently by decentralized government levels, fuels deforestation by opening up previously isolated
areas and contributing to land speculation. For example, in the Amazon, 42 percent of deforestation
occurred within one kilometer of a road (World Bank 2023f). Finally, land titling in forest reserves—where
it is in theory illegal—has contributed to land-use change (Gonzalez Arenas et al. 2018).

On the adaptation side, Colombia has advanced significantly in generating a solid institutional and
political framework for disaster risk management and climate change adaptation, but gaps remain
in infrastructure, agriculture, and disaster recovery. Significant progress has been made in the three
processes of DRM—risk knowledge, risk reduction, and preparedness, response, and recovery. However,
several challenges remain. These are related mainly to policy implementation and instruments, advancing
risk knowledge in sectors and at local scales, implementing resilient infrastructure, and generating the
required capacities at local level. To assess progress and identify priorities for adaptation, this report uses
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a conceptual framework developed by Hallegatte, Rentschler, and Rozenberg (2020). The framework is
organized into 27 actions centered around five pillars that reflect universal principles for effective climate
change adaptation, and with 153 indicators that measure projects along three maturity levels (Figure 2.1).
The analysis finds that the largest gaps—defined as actions with a larger share of nascent and emerging
indicators—are as follows:

Promoting a comprehensive government approach to adaptation is vital to increasing public
infrastructure resilience. Essential components of a government-wide strategy to strengthen
public infrastructure resilience—such as an updated resilient infrastructure plan, a dedicated
resilience unit for the transport sector, and a modern asset management system of the primary
road network to track asset maintenance and repair history—are still lacking or need substantial
improvement.

Building back better after disasters requires principles and guidelines for reconstruction.
The 2018-2022 National Development Plan (NDP) establishes that the UNGRD and the National
Planning Department will prepare a strategy of disaster-resilient recovery adapted to climate
change, and will define the coordination instruments, roles, and responsibilities in DRM, as well as
recovery and resource management mechanisms according to the magnitude and impact of the
disaster. To date, however, this strategy is not in place. Furthermore, reconstruction experiences in
the last decades have shown that these generally take more than five years. Principles, guidelines,
and procedures to build back better in an efficient manner may therefore provide the means for a
more rapid reconstruction.

Increasing the resilience of the agriculture sector is especially important for rural populations
and food security. This requires the transformation of the agriculture innovation system, better
access to financial instruments such as credit and insurance, the implementation of early warning
systems, and the improvement of risk knowledge in the agricultural sector. Although agricultural
insurance schemes are being implemented, their current penetration and geographical coverage
are still imited, and some of the schemes have not yet been scaled up beyond pilot stage.

FIGURE 2.1. The state of adaptation and resilience in Colombia
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Note: Numbers on each bar show the number of indicators per category (established/emerging/nascent). The underlying analysis uses a combination

of quantitative data, review of government, World Bank and other publicly available documents and input from World Bank staff.

2.4. Colombia is a leader in creating the conditions for private climate finance

The private sector was actively engaged in Colombia’s NDC update process, but efforts to deepen
private involvement need to continue. A number of prioritized stakeholders were selected based
on their potential to implement mitigation actions or be affected by them. As a result, the mitigation
portfolio includes 24 measures led by 7 private businesses—from the hydrocarbons, food and beverages,
energy, transport, mining, retail, and automotive sectors. In addition, in 2020, the government led the
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development of a strategy to strengthen the private sector’s climate risk management capabilities in
the water, agriculture, urban development, and financial sectors. Despite these efforts, nevertheless,
private sector involvement in climate financing remains limited: between 2011 and 2021, private resources
made up only 9.7 percent of total investments in mitigation and adaptation, with just over half going to
mitigation (World Bank 2022d).

Authorities are making significant efforts to develop green finance by promoting financial
intermediaries’ adoption of green standards and working with the financial sector to channel
financing into bankable green investment projects. In 2022, Colombia became the first Western
Hemisphere country to adopt a national green taxonomy. The taxonomy, which identifies and classifies
green assets and economic activities and aligns them with climate mitigation and adaptation objectives,
is to be used by all financial market participants, including issuers, investors, financial institutions, and
public sector entities. Moreover, the Financial Superintendence of Colombia has been incorporating
climate-related elements (including disclosure and transparency requirements) in financial sector
regulations, developing tools for measuring and supervising climate-related risks, regulating green
financial instruments, and providing training. The Financial Superintendence’s 2022 Roadmap for
Greening the Financial Sector maps the way forward.

The financial sector is developing the green finance market. As of 2022, 7 out of 30 banking institutions
in Colombia had carbon-neutrality goals for 2050. In addition, 25 financial institutions have adhered to
the 2022-2027 renewal of the Green Protocol,” and 12 of them are including Environmental and Social
Risk Analysis Systems in their financing-approval processes (Asobancaria 2021). Although the largest
banks in Colombia still have a strong presence in emissive sectors,” green credits more than doubled
between 2020 and 2022 (from 2.4 to 5.0 percent). Additionally, 5 commercial banks are offering green
mortgages and/or some type of financing for green construction, 18 financial institutions have stated their
plans to measure financed emissions by 2025, and 6 are at various stages of doing so. As an extension of
the green taxonomy, the development of a blue taxonomy has become a priority. It will allow the private
sector to play a leading role in raising funds for water-related projects, such as safeguarding access to
clean water, wastewater treatment plants, plastic recycling, marine ecosystem restoration, sustainable
shipping, ecotourism, and offshore renewable energy.

The public sector, through regulators and second-tier financial institutions, is also playing a role in
shaping climate investment. As a member of the Sustainable Banking and Finance Network—a platform
for knowledge sharing and capacity building on sustainable finance for financial sector regulators and
industry associations across emerging markets—the Finance Superintendence of Colombia co-chairs
the measurement working group and has contributed to creating a systematic approach to assessing
country progress in the development of national sustainable finance frameworks. Public development
banks FINAGRO, Bancoldex and FINDETER are signatories to the Green Protocol. The latter two have
incorporated support for mitigation and adaptation initiatives through the introduction of credit lines and
support programs for transport and energy efficiency.

Nonetheless, despite much progress to date, the green financial sector could be developed further.
For example, public development banks have not yet taken ownership of the national green taxonomy
and could expand their offers of blended finance products beyond transport and energy efficiency.
Additionally, lending in the agricultural sector could better incorporate climate criteria—for example,
criteria aimed at creating incentives for financial institutions to provide preferential credit lines to support
the adoption of climate-smart agriculture practices.

©The Green Protocol is a voluntary agreement founded on five strategic pillars: development of green products and services,
ecoefficiency, adoption of Environmental and Social Risk Analysis Systems (SARAS), disclosure and transparency, and integration of
climate change in management.

"From 2019 to 2020, the three largest banks in Colombia committed more than US$19.3 billion toward the three primary emitting sectors
(agriculture, transport, and electricity). Source: IFC analysis of financial statements from Bancolombia, Davivienda and Banco de Bogota.
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From a resilience perspective, losses to the financial sector due to physical and transition risks
associated with climate change could have significant impacts. The sector remains vulnerable to
large-scale losses from one or a combination of severe weather events. In addition, transition risks
posed by the policy and technological changes necessary to achieve a greener economy could strand
carbon-intensive assets and affect the value of other financial instruments. Colombia was the first Latin
American country to carry out a climate stress test of its financial sector. About 20 percent of Colombian
banks’ corporate loans are in sectors that are highly sensitive to transitions, whereas a broader set of
sectors and assets is vulnerable through value-chain effects. Other risks include those posed by the high
share of fossil fuel in Colombia’s export revenues, the high carbon intensity of manufacturing exports
compared to other countries in the region, changes in domestic climate policies, climate regulation
abroad, technological change, and shifting consumer preferences. The insurance sector could also suffer
from an increase of claims related to climate-induced natural disasters, which could compromise the
sector’s economic sustainability (Reinders et al. 2021).
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3. Pathways to resilience and decarbonization

Main messages

Colombia could theoretically achieve its 2050 net-zero emissions target, and the
investments required in the process would generate many wider benefits and a
positive net economic impact. However, meeting that goal will require swift and
transformative action.

Controlling deforestation will require a strong commitment to regulating and enforcing
measures against land grabbing, and to improving governance, complemented by
building a climate-smart agriculture sector and a sustainable forest economy to increase
productivity, resilience, and mitigation.

To close current infrastructure gaps across the country, investments in the climate
adaptation of the transport, energy and water infrastructure sectors will be needed.

Decarbonization of transport, power and industry will require economy-wide
electrification, efficiency measures, investment in new electricity generation, and
determined commitment to transforming the transport sector.

Because climate impacts will increase poverty and deepen inequalities, improvements
in social protection programs will be especially relevant for coping with climate shocks.

The Resilient and Net Zero Pathway for Colombia is likely to result in net job creation,
but a well-thought out policy initiative, including training and reskilling programs,
compensatory transfers, or incentives for technology adoption, may facilitate the just
transition of at-risk jobs.

3.1. Sustainable, productive landscapes for climate adaptation and mitigation

-

Main messages

Without substantially departing from historical deforestation and land use trends, Colombia will
not meet its low-carbon development objectives.

Achieving this goal will require, as a matter of priority, more effective deforestation control and
governance, bringing land grabbing under control, and productivity improvements in agricultural
production inside the agricultural frontier.

However, Colombia stands to benefit substantially from achieving its targets: While investments
of US$36 billion would be required over 2022-2050, economic and social benefits of US$65 billion
would result. A large part of these benefits would result from ecosystem services that will boost
Colombia’s resilience amid climate change.

Colombia by and large has not used its immense wealth in land and forest resources sustainably, having
lost nearly 3.2 million ha of forests between 2001 and 2021 (IDEAM 2022). Consistently high rates of
deforestation have been intertwined with low agricultural productivity. Given the crucial linkages between
land use, Colombia’s peace agenda, and rural employment, resolving the land-use conundrum is not only
the main key to fulfilling Colombia’s climate ambitions from both adaptation and mitigation perspectives,

but also important for Colombia’s development writ large.
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3.1.1. Controlling deforestation is the key to Colombia’s mitigation and adaptation puzzle

Land-use change represents Colombia’s largest source of GHG emissions. Forests cover 52 percent
(59.7 million ha) of Colombia’s land territory (IDEAM 2020). However, between 2001 and 2021, the country lost
nearly 3.2 million ha of those forests (IDEAM 2022), at least 89 percent of it through illegal practices (Dummett
et al. 2021). Over this period, the rate of deforestation has remained stubbornly high on average. However,
a marked acceleration took place upon the signing of the peace agreement in 2016 (Figure 3.1). As a result,
by 2018 LULUCF represented 40 percent of Colombia’s total GHG emissions, while sequestration by forests
and land offset represented around 7.6 percent of total GHG emissions (Government of Colombia 2022).

Deforestation carries significant economic and social costs for Colombia and affects its ability to adapt
to climate change. Approximately 24 percent of Colombian ecosystems are critically endangered or at risk
of collapse, in large part due to deforestation (Etter et al. 2017). Johnson et al. (2021) estimate that, by 2030,
a partial collapse of healthy ecosystems could reduce GDP growth by 13 percent. This would primarily affect
the poorest and most vulnerable segments of the population, who are most dependent on natural resources.
Deforestation also threatens globally important biodiversity and results in a loss of ecosystem services
relevant to adaptation, such as temperature regulation, water retention and purification, soil conservation,
and food provision. At the same time, the government has estimated a potential of US$7.4 billion in exports
from the bioeconomy (DNP 2018), a potential that deforestation is threatening to reduce. The same applies
to the country’s tourism potential.

FIGURE 3.1. Deforestation rates have been persistently high for 20 years, with a marked rise since 2015;
achieving deforestation targets will require a dramatic reversal
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Source: Government of Colombia (2020, 2023); IDEAM (2020).
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Without drastically reducing land-use change, Colombia’s 2030 and 2050 climate commitments will
remain out of reach. Colombia’s net-zero pathway for 2050 suggests that 52 percent of emission reductions
needed by 2030 would need to come from reduced land-use change (Section 3.4). Recognizing the important
role forests and land play in the country’s adaptation and mitigation strategy, Colombia’s NDC commits to
limiting deforestation to 50,000 ha/year by 2030.? However, mitigation pathway modeling suggests that
given the challenges to implementation in other sectors, Colombia would need to reduce deforestation to
no more than 37,500 ha/year to reach its NDC target (VITO and Uniandes forthcoming). This would be a level

2 Although Colombia has significant sequestration and reforestation potential, the NDC includes no specific targets for these. In addition,
by signing the Glasgow Leaders’ Declaration on Forests and Land Use, Colombia committed to halting and reversing forest loss and land
degradation by 2030, a commitment that goes further than the NDC. It remains to be seen how Colombia will translate this into policy.
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Colombia has not seen since the beginning of deforestation data collection in 2001, illustrating the scale of
the challenge (Figure 3.1). In addition, by 2030, 25,000 ha would need to be reforested, 620,000 ha afforested,
and 5.8 million ha of land restored.”™

Achieving transformational deforestation control will require addressing the drivers of deforestation,
the most important direct ones being livestock and agricultural expansion. The primary direct drivers
of deforestation are expansion of the agricultural and livestock frontier, and to a lesser extent, illicit drug
cultivation, mining, and illegal logging. The relative importance of these drivers varies by region, but at the
national level, livestock and agriculture stand out as by far the most important direct drivers (Gonzéalez Arenas
et al. 2018; Murillo-Sandoval et al. 2023)."

However, the conversion of land to grazing and agricultural uses obscures the fact that land grabbing
for speculative purposes is a major underlying driver of land-use change (Davalos et al. 2014; World
Bank 2023f). Land grabbing is the primary factor behind deforestation in the Colombian Amazon, and
accounted for 61 percent of the country’s total deforestation in 2021 (IDEAM 2022).” It involves both state
and non-state, legal as well as illegal, and formal as well as informal actors (Borras et al. 2013). It is financed and
orchestrated by hidden or dubious business owners (UNODC 2022) who collaborate with suppliers, interim
landowners, and the state, and who facilitate the clearing and occupying of land and its trade (Insight Crime
and Instituto Igarapé 2022; WWF 2021). The Northwestern Arc of the Amazon lost about 89,000 ha of forest
in 2020 and 2021.

For deforestation to occur, land must be legally occupied or illegally appropriated. In the Colombian
Amazon, deforestation occurs overwhelmingly on public land (baldios), in collective territories of ethnic
communities, or in protected areas, and no such land can enter the legal land market. lllegally appropriated land
is mainly transformed into pasture: The cattle census predicts 90 percent of the variability in deforestation,
and 4 million new head of cattle were recorded in the area between 2016 and 2020 (World Bank 2023f). The
expansion of road networks plays an important role in determining where land grabbing—and therefore
deforestation—occurs. For example, 69 percent of land deforested between 2020 and 2021 is less than 2 km
away from roads; and just in the 12 months from March 2021 to March 2022, 742 km of new roads were
constructed in the Colombian Amazon (FCDS 2022).

Although the implementation of the peace agenda represents a historic opportunity, it also poses
significant challenges for containing deforestation. After the government’s peace agreement with
the Revolutionary Armed Forces of Colombia (FARC), there was a large increase in deforestation in areas
previously controlled by the FARC as the state was unable to fill the power vacuum resulting from the FARC'’s
demobilization: Other insurgents and criminal groups have stepped up economic activities—ranching,
logging, mining and coca growing—that accelerate the loss of forest in areas that the guerrilla once controlled
(International Crisis Group 2021). The deforestation effect of peace was exacerbated by land-intensive
economic activities but attenuated in municipalities with higher state presence and judicial capacity (Prem,
Saavedra, and Vargas 2020). The challenges to implementing the peace agreement, such as integrated rural
reform to address unequal and informal landholding, improving the competitiveness of the rural economy, and
establishing a comprehensive state presence in remote areas, could simultaneously advance the deforestation
control agenda.

Colombia has significant potential to reduce emissions using nature-based solutions and could reach its
deforestation target without compromising development by simultaneously investing in deforestation
control and sustainable agricultural productivity. The cost-effective technical emission reductions
potential in the land-use and agriculture sector is about 219 MtCO_e/year (Roe et al. 2021). In addition, key
measures in the NDC’s AFOLU mitigation portfolio such as deforestation control, ecological restoration,

3This CCDR focuses on deforestation control as the subsector with the highest short-term mitigation potential, in addition to high
irreversibility and large co-benefits.

“Between 2005 and 2012, 90 percent of forest loss stemmed from conversion into pastures (50 percent), bushland (28 percent), cropland
(7 percent), and grasslands (5 percent) (Gonzalez Arenas et al. 2018). Data from 2021 suggest that this trend has held over time (WRI 2022).

s Although deforestation is also a critical challenge in other parts of Colombia, deforestation dynamics differ across the country, exceeding
the scope of the analysis conducted for this CCDR. The CCDR therefore concentrates on the Colombian Amazon as the region that most
contributes to national deforestation.
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and commercial forestry have a very low marginal abatement cost, in some cases below US$2/tCO,eq
(VITO and Uniandes). Building on Banerjee et al. (2021), this report calculates that, when taking into account
the natural capital assets and environmental quality that underpin economic growth,’® achieving a zero
deforestation rate by 2035 would increase GDP by US$456 million in 2035 compared to a continuation of
the baseline 2016-2018 deforestation rate.” In other words, one hectare of avoided deforestation would
increase Colombia’s GDP by US$90 at constant prices. Historically, growth in Colombia’s agriculture sector
has relied disproportionately on increasing the area under production, to the detriment of its forests. A
combination of policies leading to avoided deforestation, increased agricultural productivity (Section 3.1.2), and
investments of resulting tax revenue in expanded public services could decrease poverty by 0.15 percentage
points (Banerjee et al. 2021).

To achieve transformational deforestation control goals, Colombia could consider evaluating its
institutional and governance arrangements to reinforce a well-coordinated approach that spans the
breadth of the government agenda. Colombia’s decentralized environmental management system means
that implementation of deforestation control on the ground is currently relatively disconnected from central
government policy making, such that national climate goals are difficult to translate into action. Departments
have substantial leeway in making investment decisions, and their agendas do not necessarily align with
limiting land-use change. Their agendas are also subject to capture, as elected officials frequently have vested
economic interests. The Ministry of Environment and Sustainable Development has very limited reach on the
ground, and, together with its specialized agencies, is chronically underfunded, meaning that crucial functions,
such as real-time forest monitoring, rely on unpredictable donor funds. Meanwhile, the decentralized Regional
Autonomous Corporations (Corporaciones Auténomas Regionales, CARs), charged with environmental
management, have highly varying capacity, limited enforcement means, and limited oversight. Environmental
law enforcement recently suffered from an authoritarian approach that targeted small actors rather than
financiers of deforestation, although the government is seeking to change this approach. Given the scale and
the cross-sectoral nature of the deforestation control challenge, and the need to involve actors across layers
of government, Colombia could evaluate the benefits of streamlining its institutional set-up, coordinating
the response at the highest levels of government and allocating more decision-making power to the
central government.

Scaled action is required in five principal areas:

»  Law enforcement will need to become more effective: This includes strengthening the ability of the law
enforcement and judicial apparatus to target strategic actors responsible for large-scale deforestation,
including by strengthening investigative capacity, harmonizing agrarian and judicial procedures for
expropriation in deforested areas, defining criteria for valuing the damage resulting from deforestation,
and creating restitution mechanisms.

»  Land grabbing must be brought in check, with a focus on the areas of highest deforestation: Achieving
this would involve expanding the coverage of the multipurpose cadaster and updating its information,
and connecting the public lands inventory with land registry information; updating registration folios
and integrating registration, notary, and cadastral information; creating registry codes and mandatory
identification of properties located in reserve areas, protected areas, and reservations; controlling the
establishment of new sub-municipal areas (veredas) and investigating the creation of new veredas in
highly deforested areas; strengthening the legal framework for crimes linked to deforestation and
land grabbing; outlawing most economic activity in baldio lands to disincentivize land grabbing while
accounting for and formalizing existing property rights; strengthening judicial analysis and pursuit of land
grabbing, with a focus on the financiers; seizing illegally deforested land; creating a livestock traceability
system to ensure the legal origin of livestock and linking it to land administration data, which would also
help preserve and develop export markets in the EU, in light of its deforestation-free regulation; phasing

6 As represented by the Genuine Savings indicator of wealth (World Bank 1997).

7Based on the results of Banerjee et al. (2021) using the marginal relation between deforestation and GDP. Using the results, the
impacts on GDP and the genuine savings were updated using updated historical deforestation rates and the NDC's deforestation target
of 50,000 ha/year by 2030.

8The marginal cost is estimated as the change in GDP over the change in deforestation in Banerjee et al’s (2021) DEFOR scenario
in 2020 and 2030. This value is real change over time.
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out implicit incentives by public development banks and decentralized governments for cattle
ranching outside of the agricultural frontier, thereby eliminating incentives for purchasing cattle,
species improvement, and the creation of farm infrastructure; and creating employment alternatives
for unskilled and low-skilled labor otherwise available for land clearing, in particular in urban areas.

»  Sustainable production and restoration in deforestation hotspots along the agricultural frontier
and in environmentally strategic areas will need to be scaled up and give value to standing forests.
Supporting the economic and social development of rural communities, and closing the agricultural
frontier, would benefit from scaled-up incentive programs such as payments for environmental
services, production-conservation agreements, and natural resource management models such
as community forestry and nature-based tourism. For these to flourish, the enabling environment
would benefit from accelerated implementation of the multipurpose cadaster and land property
regularization, the resolution of land-use conflicts based oninclusive land-use planning, the conclusion
of conservation agreements with communities, the issuance of land-use contracts, the provision
of technical assistance, support for market, industry and trade linkages for targeted value chains,
and collaboration with the private sector (for example, by building on existing Zero-Deforestation
Agreements between the government and buyers).

»  The enabling policy environment needs to be strengthened. This will involve aligning policies
horizontally (between central line ministries) and vertically (between national, departmental, and
municipal governments), for example, aligning agricultural support with environmental goals
(incentives and credit, research and development, extension, traceability systems), land taxes (for
which a minimum tax could be introduced to disincentivize extensive agriculture, or transport planning
and financing for consistency with deforestation control objectives. Examples of vertical alignment
include the creation of incentives for subnational governments to manage forests sustainably,
conditioning access to credit from national development banks (NDBs) to incentivize decentralized
performance in managing deforestation, conditioning fiscal transfers to decentralized governments
on deforestation performance, and rewarding performance in implementing policies (for example,
completing the cadaster and application of green infrastructure guidelines). Overall implementation
would be easier if natural resource management were less fragmented.

»  Institutional and community governance will need strengthening: This includes strengthening
the land rights of indigenous peoples and local communities, who are proven natural resource
stewards, and strengthening the role of the Indigenous Environmental Authorities;"” reducing the
fragmentation of natural resource management between the central and decentralized governments
and enhancing the effectiveness of the CARs in environmental management, including by promoting
transparency, accountability, and efficiency; bolstering the National Natural Parks Unit; and making
forest-monitoring data accessible at the frequency and resolution required for them to be used as an
effective decision-making tool, from the central government down to the community level.

More broadly, stopping deforestation and supporting sustainable development requires a
comprehensive and diverse set of policies, including in the macroeconomic area. There are important
interdependencies between rural and urban productivity (Hertel 2012; Cheston et al. 2023): Increased urban
productivity can take the economic pressure off the agricultural frontier by attracting capital and labor to
activities other than agriculture, and by supporting an appreciation of the real effective exchange rate
through higher wages in the manufacturing sector. Increased productivity in manufacturing and economic
development of urban areas complements policies directed a forest control and protection and strengthen
the effect of these policies on deforestation. In adjusting its deforestation control strategy, Colombia
should therefore not neglect promoting urban development, especially near areas of high deforestation.

An ambitious deforestation control agenda requires a strong financing strategy. As a starting point,
bottlenecks to the efficient use of public resources in the environment sector need to be resolved—budget
execution in more than half the entities that make up the Sistema Nacional Ambiental is below 36 percent,

®Indigenous Peoples and Local Communities (IPLCs) hold 38.2 percent of Colombia’s land. Nationally, the rate of carbon loss on IPLC land
is less than half of that on other lands in Colombia (WRI and Climate Focus 2022).
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and in 11 CARs the level is below 20 percent (MADS and DNP 2022)—in order to improve impact and reduce
dependence on external funding in strategic areas such as forest monitoring. A broader financing strategy
should consider innovative new financing sources to mobilize public and private capital (for example,
fiscal sources, grant/concessional financing, green and performance-linked bonds, debt-for-nature swaps)
and market mechanisms (for example, carbon markets, jurisdictional REDD+ programs) that combine
domestic and international sources and efficiently coordinate international assistance for scale.

As part of this, Colombia could tap into underutilized carbon finance. Building on analysis by Streck
et al. (2022), Colombia has an estimated technical potential to mobilize an average of US$1.1 billion per
year in carbon finance between 2021 and 2035 from avoided deforestation, afforestation/reforestation,
and improved forest management alone.?° This compares to an estimated total cost of implementing
Colombia’s national REDD+ strategy of US$2.9 billion (in 2023 dollars) between 2018 and 2030
(Government of Colombia 2018). Although international carbon markets are still at an early stage of
development, Colombia could position itself by preparing itself for scaled carbon finance. This would
involve addressing several bottlenecks, including regulating the carbon market to ensure fair benefit
sharing and environmental integrity, providing effective sector oversight, deepening policy implementation
at the decentralized level, improving law enforcement, strengthening indigenous peoples’ and community
rights, and strengthening its monitoring, reporting, and verification system.

3.1.2.  Livestock and agricultural production need to become climate-smart to increase productivity,
resilience, and lower emissions

Agriculture is the principal economic activity in rural Colombia, but the stagnant performance of
the sector is keeping rural communities from improving their income and wellbeing. Over the past
five years, the agriculture sector has contributed 6-7 percent to Colombia's GDP (World Bank 2021a).
Moreover, agriculture accounts for 60 percent of employment in rural areas and produces 60 percent
of total food supply in the country (Uniandes 2021). Although agricultural employment in both urban and
rural municipalities has been declining as a share of total employment, it remains high in comparison to
other upper-middle-income countries. However, with its sluggish growth and stagnant productivity, the
agricultural sector is not performing well enough to deliver the benefits that trade offers and is preventing
many farmers from making ends meet. Colombia’s total factor productivity (TFP) in agriculture is lower
than the OECD average and that of comparable countries such as Peru, Mexico, Brazil, and Chile.?
Agricultural imports have outpaced exports, excluding coffee, and adversely affected the balance of trade
in the agri-food sector.

Colombia’s agriculture needs to become more sustainable and productive. Agriculture directly
causes 21.6 percent of Colombia’s GHG emissions, with 14.8 percent alone stemming from Colombia’s
large cattle-ranching sector, mainly via enteric fermentation and manure management. Agriculture,
and in particular livestock, is also a major driver of land-use change including deforestation: as a
result of its low productivity and weak law enforcement, the 71 percent rise in agricultural production
between 2001 and 2021 (World Bank 2022g) mainly occurred by expanding the area under production
(MADR 2019), at the expense of forests and other natural ecosystems. This generates a further 20.9 percent
of national emissions (Government of Colombia 2022). Colombia’s low TFP means that agriculture’s land
footprint has ample space for reduction without sacrificing production, and the use of inputs to production
could also be made more efficient.?

20This estimate is based on an average yearly carbon price at the midpoint between 0 and the price used in Streck et al’s analysis. Adding
the potential of agriculture and wetland management, the value would increase to US$1.27 billion per year.

2'Colombia’s total productivity factor in the agriculture sector between 1990 and 2020 was 18 percent, compared to 36 percent for the
OECD average, 45 percent for Peru, 90 percent for Mexico, 110 percent for Brazil, and 142 percent for Chile (USDA 2023).

22Growth in TFP occurs when farmers increase output using improved technologies and practices, such as advanced seed varieties,
precision mechanization, efficient nutrient and water management, and improved animal care practices. Using agricultural inputs
efficiently to generate more output, therefore, holds the potential to reduce agriculture’s environmental impact and to lower costs for
producers and consumers.
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The scaled-up adoption of climate-smart agriculture (CSA)? could play a win-win role in Colombia’s climate
and development agendas. Although CSA is already being practiced in Colombia, in 2020, only 15 percent
of agricultural production units used innovative technologies including CSA (Gaviria Gonzalez 2022), and
most CSA implementation efforts have remained at a pilot stage. This is due to a lack of public agricultural
innovation services (research and development and extension),?* as well as a lack of access to financial services
and markets. To propel the adoption of CSA, it is essential to create an enabling environment that deploys
such services at scale. Climate-informed investments in productivity could yield substantial development
and climate benefits: The potential contribution to economic growth of improving agricultural productivity
by 5 percent in Colombia is 10 times higher than the simple, business-as-usual expansion of the area
under production through deforestation.?®> Moreover, investing one dollar in agricultural productivity yields
nearly 1.5 dollars in profits as well as employment for the rural poor (Corredor 2016). Investments in agriculture
and livestock also have job creation benefits that are higher than in most other sectors (111 and 103 direct jobs
created, respectively, per US$1 million invested) (Simas and Wiebe 2020). Commodities such as beef and dairy,
rice, coffee, cocoa, sugar cane, and horticulture have the greatest investment potential in CSA because of their
prominent role in Colombia’s GHG emissions and their climate adaptation benefits.

Given the preponderance of the livestock subsector’s weight in Colombia’s land-use and GHG emissions,
this subsector needs to become more climate-smart. A large part of Colombia’s natural capital is used to raise
cattle, with 91 percent of agricultural land serving cattle and other livestock ranching (FAO 2020). Colombia’s
Nationally Appropriate Mitigation Action for Livestock (NAMA Bovina), adopted in 2020, lays out emission
reductions targets as well as a set of actions and CSA technology adoption pathways, but to reduce emissions
in line with Colombia’s climate goals, these would need to be scaled up dramatically: 16.3 million ha of livestock
systems would need to be made sustainable, the expansion of pasture areas and herd growth would need to
slow down, and an additional 3.2 million ha of agricultural land would need to be sustainably intensified. The
CSA investment potential in the livestock sector is more than US$1.4 billion, mainly in silvopastoral systems.
Other promising CSA measures include fodder banks, rotational grazing, water management systems, and
solar-powered milkers (IFC 2022). However, the adoption of CSA technologies in the sector has been low, and
despite the investment potential, this subsector represents only a minor share of overall CSA investments.?®
Sizable public and private investments are required to transform the NAMA Bovina into actionable policies
and investments that would reduce livestock emissions. While the livestock sector does not present quick
mitigation wins—its potential for contributing to the NDC’s mitigation goal is only 1.5 to 2.5 percent in 2030 even
considering accelerated implementation—after 10 years it could represent 4.3 percent of Colombia’s emission
reductions, an important contribution, given its weight in Colombia’s emissions matrix.

To overcome obstacles to CSA adoption, several coordinated sets of actions are required.
Approximately 96 percent of agricultural production that occurs on converted lands serves domestic markets
(Forest Trends 2022), suggesting that demand-side solutions, which will be needed to achieve net zero goals,
need to be primarily domestic. However, in the short term, accelerating CSA adoption requires improving the
alignment of public policies and programs to increase access to innovation, rural extension, financial services,
and markets, in addition to general investments such as improved water and transport infrastructure and land
rights. To achieve the overall goals of enhancing productivity, food security, inclusiveness, climate resilience,
and environmental sustainability, the public and private sectors must work together to:

»  Repurpose agricultural support toward promoting green innovation. Currently, Colombia
provides 88 percent of public support for agriculture via price interventions such as stabilization prices.
This distorts prices and discourages technological improvements (OECD 2020b). Agricultural support
should be repurposed toward promoting green innovation by providing public goods and services such
as research and development, rural extension, and enabling more CSA financing. Such efforts will drive

22CSAis an integrated approach to managing landscapes and food systems that aims to simultaneously contribute to the following three pillars:
sustainable increases in productivity, the enhancement of climate resilience, and reductions or removals of GHG emissions where possible.

24From 2010 to 2020, support to the agriculture sector allocated to the provision of public services such as research and development,
rural extension, and agriculture financing accounted for 2 percent of total public support to the agriculture sector. Source: OECD (2020a).

25World Bank analysis based on Banerjee et al. (2021).

26 Current CSA investments based on data from FINAGRO are around US$198 million (based on 2021 figures for a 10-month period).
However, 80 percent of this is concentrated in the avocado subsector, while cattle, a subsector with much greater land coverage, represents
only a minor share. Figures should be considered as a directional, conservative, estimate average for a 10-year period. Source: IFC (2022).
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the structural changes required to improve productivity, long-term competitiveness, and tax receipts,
and to reduce poverty, GHG emissions, and land requirements (Gautam et al. 2022; Pardo Martinez and
Cotte Poveda 2021). Bridging the connectivity and digitalization gaps between rural and urban areas, and
increasingirrigation coverage where appropriate, would also further strengthen the sector’s performance.

Strengthen the agricultural innovation system to mainstream CSA and livestock innovation
technologies and practices. It is essential for Colombia to invest in development, validation, and
scalability of technologies that improve productivity and allow for more efficient use of production
factors while preserving natural resources and lowering GHG emissions. These efforts must be
aligned with extension services to ensure that technologies flow smoothly from incubation to field
scalability. Significant private investment opportunities also arise in agroforestry systems, irrigation
and water management, and post-harvest infrastructure to reduce food losses, and energy efficiency
improvements along agricultural value chains (IFC 2022).

Foster financial innovation to spur technology adoption and improve risk management. Farmers
face a lack of financial services that properly consider the requirements of CSA technologies, impeding
their uptake. It is essential to adjust the current portfolio of credit and risk management instruments
to meet the investment needs associated with technology adoption while also increasing the ability
of all farmers (small and large) to leverage their investment through credit. This includes longer grace
and financing periods that are adapted to crop cycles, and credit incentives for sustainable changes in
land use, as well as technical assistance tied to financing. The government could partner with financial
institutions, including microfinance institutions that have a large outreach, to expand access to credit in
rural areas. It could also set ambitious targets for second-tier banks to expand CSA lending and to include
climate criteria in lending decisions. Expanding the provision of guarantees and of agricultural insurance
to improve risk management would also be required. Increasing access to agricultural insurance is
particularly critical among smallholder producers. To increase uptake, the government could further its
efforts to raise awareness about the benefits of insurance among small farmers. Partnerships among
financial institutions, input providers, extension services providers, and market off-takers to integrate
digital solutions into producers’ and businesses’ practices could be promoted. These would require
addressing connectivity gaps in rural areas and developing agricultural and weather databases and
applications for insurance purposes (IFC 2022).

Improve land information systems and administration, as well as law enforcement: Without these,
increased agricultural productivity risks creating additional pressure on natural ecosystems because
productivity improvements create economic incentives for further agricultural expansion. Implementing
the recommendations in Section 3.1.1is therefore vital to enable the success of the above measures while
avoiding the unintended negative effects of increased agricultural productivity.

3.2. Infrastructure development for a low-carbon and resilient transition

Main messages

* Investments in climate adaptation of transport, energy and water infrastructure are needed to
close current infrastructure gaps, and would benefit predominantly vulnerable regions.

* The decarbonization of the energy mix will require economy-wide electrification, efficiency
measures, and investment in new, low-carbon, electricity generation.

* Beyond electrification, decarbonizing Colombia’s economy requires a strong commitment to
transforming the transport sector.

* A net-zero and resilient transport and energy sector would require an additional investment of

\ US$47billion, resultingineconomic and social benefitsin excess of US$32 billion over2023-2050.
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Colombia’s infrastructure development is at the heart of its development and climate agendas. The
country needs to close infrastructure gaps to continue its economic and social development but needs
to do so in a transformational manner to protect those investments from the impacts of climate change
while also achieving its emission reduction goals. Brichetti et al. (2021) estimate that closing the existing
gap in Colombia will require US$100 billion of investment from 2019 to 2030—US$47 billion for transport,
US$27 billion for energy, US$20 billion for water, and US$6 billion for digital infrastructure—to achieve
the country’s sustainable development goals by 2030. However, this value does not consider additional
needs to make the infrastructure climate-resilient, nor the investment needed to dramatically shift the
upward-trending emissions pathway, especially of the transport sector (Figure 3.2). This CCDR takes
existing analyses further to fill these knowledge gaps.

Resilient and low-carbon infrastructure will boost social inclusion. Climate-resilient infrastructure—
roads, electricity, digital and water—is especially important in lagging regions to reduce economic inequality
and social exclusion, and even more so in conflict-affected regions. Investments in public transport and
active transportation can significantly benefit medium- and low-income populations and disadvantaged
groups (Guzman et al. 2023) by expanding their access to jobs and economic opportunities, reducing road
accidents, which are estimated to annually injure more than 770,000 people and cause 6,000 deaths and
are the leading cause of death in Colombia for the 5-29 age group (Romero et al. 2018). It would also create
safer and healthier cities, significantly reducing air pollution in a context where 15,000 deaths a year are
associated with air pollution, especially among the elderly, children, and people with existing respiratory
and cardiovascular conditions (INS 2018).

FIGURE 3.2. The rise in energy consumption has been driven mainly by transport and industry
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3.21. To ensure that development gains in lagging regions are sustained, investments in
climate-resilient infrastructure are needed

Colombia needs to significantly boost investment in climate-resilient roads to ensure that climate
impacts do not undermine gains in connectivity and access to basic services (health, education,
markets). Because of poor rural road conditions, low road density, and limited network connectivity,
some 10.6 million people (22 percent of the population) experience low accessibility (60 minutes travel
time or more) to basic services such as provincial hospitals, higher education, or public administration.
This population is concentrated in peripheral departments such as Vichada (73 percent of population with
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low access), Choc6 (53 percent), and Putumayo (52 percent) (Figure 3.3). Climate-induced impacts disrupt
the road network, with an estimated 2.2 million and 3.4 million additional Colombians losing access due
to 50-year return flooding and landslides, respectively, in the absence of climate-resilient rural roads. That
is equivalent to an average of 230,000 people every year. Climate projections indicate that those numbers
could increase by 60 percent by 2050 and 140 percent by 2075. Investing in the adaptation of vulnerable
rural roads is critical for strengthening resilience and promote social and economic growth, especially
for departments with high poverty and low access (World Bank 2023d). However, in forested parts of
the country, rural road investments need to carefully consider deforestation risk by applying green road
infrastructure principles (Government of Colombia, WWF, and FCDS 2020).

FIGURE 3.3. Climate-induced flooding and landslides disrupt road access to basic services, affecting up to 24 and 41 percent
of the population, respectively, predominantly in poor, peripheral departments
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Source: World Bank (2023d).

In addition to resilient rural roads, climate adaptation of critical primary roads can generate large
economic benefits but will require increasing private financing, building on already ubiquitous
public-private partnerships (PPPs). The adaptation investment needs of critical primary road sections
to minimize the impacts of landslides, floods, and hurricanes are estimated at US$675 million by 2050%”
(World Bank and IFC 2022). These investments would reduce direct asset damage and operating and
maintenance needs, and generate multiple co-benefits for the environment, communities, road operators,
and the government by (i) reducing freight transport costs as a result of road closures, (ii) reducing the
risk of isolation of entire communities, (iii) improving ecosystem services through the use of nature-based
solutions, and (iv) improving the safety of the primary road network (which is 47 percent-concessioned)
by reducing the number of accidents due to natural hazard events.

These types of investment have a demonstrated ability to mobilize private capital in Colombia
because the current legal and regulatory environment (4G and 5G PPP programs) provides a solid
base for mainstreaming climate adaptation in the road sector. However, to further increase private
sector financing, Colombia could (i) improve the regulatory environment to foster investor confidence by

2’ Net present values in 2023 discounted at 6 percent.
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providing clarity on the roles and responsibilities of stakeholders, legal and institutional frameworks, and
mechanisms to finance resilience measures; (ii) together with private sector input, update and further
develop a pipeline of bankable brownfield projects, incorporating climate risk assessments into them and
providing information onthe economic, social, and environmental benefits of the projects; (iii) operationalize
blended finance mechanisms—including climate-specific concessional loans, guarantees, and equity
investments to reduce the cost of capital—by which the government could leverage public funds, to reduce
risks and increase returns for the private sector; and (iv) employ climate finance instruments to incentivize
private investment in climate resilience and adaptation. For infrastructure investors, examples of such
climate finance instruments could include (i) sustainability-linked finance products (for example, bonds
and loans) for transport infrastructure projects that provide pricing incentives tied to the achievement
of specific outcomes, and (ii) concessional blended finance incorporating performance-based contracts
that link payments to resilience outcomes (for example, reduced flood risk). For public sector-funded
infrastructure programs, the instruments could include (a) catastrophe bonds for infrastructure that
transfer climate-related risks to capital markets, and (b) concessional green funds.

Maintaining a high utilization of hydropower, combined with increasing wind and solar energy
production and improved transmission infrastructure, will create a strong and climate-resilient
power generation system. Climate trends in Colombia point toward slightly higher availability of water
for hydropower nationally. In scenarios analyzed by the World Bank (World Bank 2023c), adapting to this
slightly increased availability by including hydropower in system expansion would produce net benefits,
both in terms of reduced investments and of reduced overall net-present costs. Though water availability
is not expected to increase in all basins, the distribution is such that average energy inflows increase
across the system without significant negative impacts on interannual variability. While El Nifio years are
still expected to considerably decrease hydropower generation, deficit risks do not increase substantially.
This is due to the significant shares of non-hydropower renewables (notably wind and solar) that are
expected to be deployed in the coming years as part of the least-cost solution to expand generation, and
the complementarity of these technologies with hydropower on time scales relevant for the operation
of the Colombian system: wind and solar have lower, long-term variability than hydropower, whereas
hydropower can be dispatched to counteract their variability in the very short term. The expansion of the
electricity generation and transmission system will continue to rely on this complementarity between
different renewable sources, leveraging auctions and other policies already used in Colombia, but will
require the increased capacity of both public and private sector actors in terms of planning, supply chain,
and workforce needs, project preparation and implementation capacity, and the availability of financing.

A climate-resilient electricity and digital telecommunications system has strong social inclusion impact
by helping to increase access for those who remain disconnected from the grid, or those who have
extremely low quality of service. Although electricity coverage is 97 percent, some 500,000 households
still do not have access to electricity, with nearly 170,000 of those in areas where there is no grid
(UPME 2019). There are major regional disparities in infrastructure access: in La Guajira Department, for
example, only 70 percent of the population has electricity service.?® Similar gaps can be observed in digital
telecommunications services infrastructure: Amazonas, Vaupes, and Vichada have penetration rates
below 5 percent, less than one-tenth of the national average of fixed broadband households’ penetration,
while Bogota and Antioquia have 76 percent and 63 percent, respectively (DANE 2021).

Reliable access to utilities such as energy, digital, or telecommunications services are essential for
increasing quality of life and citizen participation, and are a central factor in improving productivity,
making it a prime enabler of climate resilience and economic development. The proposed
Non-Conventional Renewable Energy (NCRE) project deployment (with solar or wind) and electric
grid expansion can help increase energy access with the lowest possible environmental impact, while
increasing the resilience of electricity generation in the context of climate impacts. In addition, it presents
opportunities to improve livelihoods by supporting clean cooking, helping Colombians to shift from wood
and charcoal use to cleaner options with lower impacts on natural resources and health. Finally, it is worth

28World Bank calculation based on UPME (2019) and DANE (2018).
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noting that the quality of electricity services is uneven throughout the country, with some distribution
companies reporting losses of up to 30 percent and service interruption frequencies three times higher
than the national average (World Bank 2023g).

Ensuring water security through investment in water supply, sanitation, and irrigation will stimulate
economic and social development in lagging regions while building resilience in the context of climate
change. Colombia is one of the most water-rich countries of the world. Nevertheless, the uneven distribution
of the population creates a mismatch between freshwater availability and concentrated demand, which,
coupled with pollution, land-use change, and the highly variable rainfall regime, makes water resource
management a critical challenge. Rising temperatures are already leading to rapidly shrinking Andean
glaciers, a key headwater source. In already water-stressed areas, in particular in the center and north
of the country, even the slight declines in precipitation predicted by various climate scenarios would be
keenly felt. Investments in water supply, sanitation, and irrigation should therefore be prioritized, especially
in lagging areas with existing water stress, with joint positive effects for public health, human capital, and
climate resilience. Additionally, in a fragmented institutional environment, rationalization of water supply
and sanitation services can yield positive efficiency gains in terms of financing, service quality improvement,
and water source protection (World Bank 2020), increasing the resilience of service providers who may face
increased investment costs in a climate change scenario. In this context, the focus of the most recent
development plan on planning around water is a useful development.

3.2.2. The transport sector requires a large transformation to align with net-zero commitments

Colombia has set up an ambitious transformation agenda for the transport sector aligned with net
zero, and such a transformation will produce large social and economic benefits. To play its role
in reaching net zero, Colombia’s transport sector needs to include mitigation measures focused on
modal shift, energy sources, and technology. Current transport emissions are generated mainly by road
transport (85 percent), which in turn are split 65/35 percent between passenger and freight transport.
For freight, reaching net zero requires, among other things, increasing the participation of rail in freight
operations from 7 percent to 20 percent by 2030 and 42 percent by 2050. In urban environments, it
requires increasing the share of urban trips by metro, rail, and cable cars from 0.2 percent to 2 percent,
and of non-motorized transport (walking and biking) from 1 percent to 15 percent, implying an expansion
of cycling lanes to 1,750 km. Over 2022-2050, this ambitious transformation will generate co-benefits
on the order of US$23 billion, including health benefits from increased physical activity, reduced
air and noise pollution, fewer traffic-related deaths and injuries, and less congestion in major urban
areas (World Bank 2023e).

To advance the decarbonization of the transport sector, Colombia should build on existing progress
by focusing on electrifying its public transport systems and continuing successful modal shifts
toward active transportation. Colombia is recognized as a global leader in bus-based public transport,
with seven of its cities sporting mass urban transport systems (bus rapid transit, cable cars, and metro in
Medellin) that move 17 percent of all Colombians. When fully operational in 2025, Bogota’s 1,485 electric
buses will likely constitute the largest electric bus fleet in the region. Further electrification of buses should
be the priority as it is already financially viable and results in improved air quality and health benefits
(Briceno-Garmendia, Qiao, and Foster 2023). By 2030, 67 percent of public transport and 55 percent of
all cars would need to be electric. Furthermore, electrifying public transport serves as a learning arena
for transport segments that are harder to decarbonize, such as private vehicles or trucking. Although
Colombia had 8,300 registered electric vehicles, 2,400 of which are cars, as of June 2022 (MT 2022) the
country is not on track to achieve its objectives of 600,000 electric cars by 2030. The government should
invest in setting up incentives for the deployment of a public-private, widely available, and robust charging
station network, as this has been proven to be the most cost-effective measure to ramp up electrification
in the medium term (Briceno-Garmendia, Qiao, and Foster 2023). Furthermore, Bogoté is a regional leader
in non-motorized transport, with 6 percent of all trips made by bike because of strong policy commitments,
infrastructure investment, and severe congestion for private vehicle users. In fact, non-motorized modes
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of transportation (walking and biking) are the most cost-effective mitigation measure in Colombia’s NDC
(VITO and Uniandes). A deeper shift toward this mobility should be prioritized but will depend on the
supportive urban planning.

Although Colombia has pioneered private sector participation in the delivery of public transport
services, improving concession models while keeping in check public resources required to
cover operating expenditures will be critical to increase public transport use and achieve fleet
electrification. Since 2016, increased motorization rates and the emergence of informal modes of
transport have led to stagnant mass transit ridership in most Colombian cities except for Bogota and
Medellin (Gémez-Lobo 2020). This has resulted in a negative structural financial outlook for urban public
transport systems. In response to that outlook, Bogota is separating fleet provision from the operation
obligation, thus isolating the risks taken by concessionaires and their financiers from those associated with
implementation, demand, or performance. These improved business models might enable a successful
transition of diesel fleets to low-emission vehicles by improving their bankability but are likely to demand
an increased amount of public funding, as Bogota’s case shows. For these business models to work,
binding commitments are required from local governments to cover the structural farebox ratio deficit.
Second, the contractual financial obligations of public sector entities need to be enforceable in the event
of non-compliance.

In addition to significantly speeding up the implementation of a bold vision for multimodal transport
infrastructure, the decarbonization of freight transport requires a considerable overhaul to the
policies that govern trucking sector emissions. The road freight sector, which has a de facto modal
monopoly on freight—92 percent of freight is road-based, excluding oil and coal—underperforms regional
peers in terms of emission standards, fleet modernization, fuel technologies, intermodality, and advanced
logistics management. Only 12 percent of the trucking fleet has engines that meet Euro IV or higher
emission standards. Although government efforts for the next decade prioritize fluvial and rail modes in
the new 5G, public-private partnership pipeline program, with US$1 billion of capital expenditures required
in the first two waves, modal shift is not expected to deliver significant emission reductions before 2032. In
this sense, bolder policy and investment measures in the trucking sector should target overall emissions.

Avision to decarbonize Colombia’s primarily road-based freight sector should focus on implementing
a Low-Carbon Road Freight Program that aims to reduce the sectors GHG emissions by 20 percent
by 2032. Such a program should include policy and investment measures that speed up (i) the adoption
of strict emission standards for new trucks entering the market, to at least Euro V, to ensure that
vehicle replacement leads to the introduction of cleaner, more efficient alternatives; (ii) concessional
funding (through the recently created fleet replacement fund) to incentivize fleet modernization using a
combination of tax incentives, concessional loans and subsidies, particularly for Euro VI complying units,
trucks powered by compressed natural gas (CNG), and electric and hydrogen pilots; (iii) the adoption of
alternative sustainable fuel technologies such as electric-, hydrogen fuel cell-, and bio-fuel-powered units;
(iv) the deployment of infrastructure for alternative fuels, including charging stations for trucks, hydrogen
refueling, and biodiesel blending facilities; (v) in coordination with the private sector, the adoption of smart,
advanced logistics management, including route optimization, backhaul and deadheading minimization,
driver training for efficiency and proper maintenance, and (vi) the improvement of logistics infrastructure,
including the addition of freight corridors, expansion of intermodal infrastructure, and improvement of
the road network to reduce bottlenecks and congestion.

3.2.3. The energy sector requires investments in renewable energy, improved electricity
transmission, and efficiency measures

Colombia needs an ambitious electricity sector expansion that requires aligning policies, planning
and regulations with its decarbonization goals. Current government energy planning foresees electricity
covering between 20 percent (PEN2020) and 70 percent (E2050) of all energy needs by 2050 (MME 2021b).
However, the most credible pathway for achieving net zero will require coverage of 70 percent. To reach
this goal, electricity generation by 2050 would need to be up to five times as high as currently planned for
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that same year. This, in turn, will require renewable energy generation capacity to grow from a baseline
of 3 percent per year to 18 percent per year from 2023 to 2050 (UPME 2020). This would represent a
challenging expansion rate of the electricity generation and transmission systems, straining the capacities
of both public and private sector actors in terms of increased supply chain and workforce needs, project
preparation and implementation capacity, and availability of financing. Enabling this transition will require,
among other things, aligning electricity sector policies, planning, and regulations with the ambitious
transformation scenario; transmission planning that considers future renewable energy requirements,
even before new connection requests are issued; wholesale market regulation that better reflects the
grid services provided by renewables; and social and environmental processes that engage communities
at an earlier stage.

Scaling up energy efficiency can provide benefits to the whole economy and build on ongoing
successful private sector and green finance initiatives. Since 2015, a combination of government
policies and incentives (energy efficiency law, green building code, and tax incentives), the promotion of
green building certifications by the private sector, and innovative green finance instruments has allowed
the development of a thriving ecosystem for energy efficiency in the buildings sector. The Colombian
Chamber of Construction, a private sector association, spearheaded the promotion of investments in
sustainable construction with the rollout of Excellence in Design for Greater Efficiencies (EDGE), a green
buildings certification program to reduce energy, water, and energy used in materials. This has become
an important driver for the adoption of sustainable construction practices. Estimates of EDGE-certified
floor space in the country are at about 27 percent of the new build in 2022, a high penetration rate for
an internationally recognized certification in emerging markets. In addition, the Colombian Chamber of
Construction and the Sustainable Construction Council promote the use of incentives and support for
technical capacity at the municipal level to further accelerate the adoption of sustainability criteria in
construction projects. As of 2022, five commercial banks offered green mortgages and/or some type
of financing for green construction. This provides developers and end customers with attractive rates
to finance their projects and homes. The Net Zero Carbon Building Accelerator, led by the Ministry of
Environment and the Ministry of Housing, with strong participation from these private sector organizations
and local government representatives, has developed a national roadmap to support the transition to
net-zero carbon buildings. The roadmap provides policy and regulatory recommendations for financial
institutions, the real estate sector, and local governments to accelerate progress. Although challenges
remain, specifically in the decarbonization of building materials (for example, cement), in production,
and in technological innovations, this successful public-private dialogue platform for the joint definition
of challenges, solutions, and milestones to achieve net zero could be a model for other sectors to boost
the pace at which investments in mitigation and adaptation are made. Scaling up energy-efficiency
policies and regulations across the economy (including in the residential, industry, agriculture, and
service sectors) to the level of the Latin America region's best performer—Mexico?®—could reduce
Colombia’s energy expenditures by around US$S600 million per year, equivalent to 3 percent of current
expenditures (World Bank 2023h).

Low-carbon hydrogen is a promising medium-term solution to decarbonize hard-to-abate sectors
such as industry, mining, and long-haul transport uses. Even though energy efficiency and electrification
are a priority for the decarbonization of the energy sector, Colombia needs to develop viable, long-term
alternatives for the decarbonization of hard-to-abate sectors. Colombia’s abundant renewable electricity
resources can help achieve both objectives, in line with the country's "Hydrogen Roadmap,” which
included a competitiveness assessment that concluded that the country has the potential to compete with
countries like Chile and Australia in producing some of the cheapest green hydrogen globally (US$1.7/kg
by 2030) (MME 2021a). The industry, mining, and hard-to-abate transport uses (mainly in long-haul freight)
sectors could reduce their carbon intensity partially by integrating low-carbon hydrogen into their
processes while helping to accelerate and scale up the integration of hydrogen technology in Colombia.
The country has the necessary elements—stable macroeconomic environment, conducive policies,
excellent wind resources in La Guajira, significant domestic market potential —to become a competitive
producer of low-carbon hydrogen. Regulations for the production and use of hydrogen need to be drafted

22Using 2019 RISE scores (rise.esmap.org), which measure the level of advances in issuing and implementing energy-related policies.
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and implemented, including certification mechanisms for low-carbon hydrogen, standardization, and
homologation of components in the hydrogen value chain, and regulations for transport, storage, and
distribution. The development of the offshore wind industry in Colombia, coupled with the development
of green hydrogen production and the derivatives industry, presents an opportunity to not only promote
national decarbonization but also create new export markets.

Decarbonizing the energy sector will require additional investments between US$30 billion and
US$60 billion by 2050, necessitating a substantial mobilization of the private sector. To meet Colombia’s
mitigation goals, renewable electricity needs to reach 24 GW, and green hydrogen at least 2 percent of
industrial energy, by 2030. Long-term forecasts for the power sector estimate total additional investment
needs between US$30 billion and US$60 billion to reach net zero goals by 2050, depending on demand
scenarios and decarbonization pathways, estimated by World Bank (2023e) and UPME (2020) respectively).
While Colombia has access to international markets, it still needs to fully leverage its domestic private
financial sector to provide long-term financing to cover the investment needs. Given the nature and level of
maturity of the renewable electricity industry, for example, these types of investments are generally financed
through project finance schemes. Nevertheless, Colombia could expand the availability of bankable,
long-term, power purchase agreements either through new auctions or other mechanisms that help create
a market for these contracts. Recent innovative government efforts such as double-sided renewable
generation auctions, together with a stable regulatory environment and continued work to level the playing
field for renewable energy, could go a long way to attract private developers.

3.3. A people-centered approach to managing climate impacts and the low-carbon
tr_unsition

Main messages

* Current social protection systems do not offer enough protection to vulnerable households in
the event of climate shocks and would benefit from becoming more adaptive.

* MeetingColombia’s2030decarbonizationgoalwould,onbalance,createapproximately347,000jobs.
However, there will be winners and losers, and developing comprehensive social programs
to ensure a just transition will be critical for the social acceptability of Colombia’s low-carbon
transition, with a focus on the geographical areas most at risk of significant job and economic

\ losses, such as the coal mining regions of La Guajira, Cesar, and Boyaca.

An equitable and just transition is a precondition for ensuring that climate mitigation and climate
impacts do not deepen inequalities, and for maximizing the development potential of adaptation
measures, especially given Colombia’s high underlying inequality. Colombia’s Social Protection System
is insufficiently prepared to respond to shocks (World Bank 2021b), and in a country where a substantial
number of jobs depend on hydrocarbon industries and other emission-intensive sectors, transition risks
need to be managed.

3.3.1.  Improvements in social protection programs are needed to protect the most vulnerable in the
event climate shocks

Although the social protection system plays a mitigating role against shocks, it is not yet sufficiently
robust to cushion the impacts of shocks on all Colombians. During the recent COVID-19 shock, it is
estimated that government emergency transfers mitigated around a quarter of the negative impact on
poverty. In the case of a severe climate-related shock, 45.5 percent of households in the most affected
departments would not be covered by existing social assistance arrangements (Table 3.1), while 11.4 percent
of the newly poor would need new coverage. In such a case, it is estimated that poverty and inequality
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would increase, and that around 3 million poor people would fall deeper into poverty. For instance, in poor
departments like Magdalena, with its baseline poverty rate of 53.5 percent, total and extreme poverty would
increase by 3 and 4 percentage points, respectively (Davalos et al. 2023).

TABLE 3.1. Almost half of all households in climate-vulnerable departments are not covered by a social assistance program

Mas
Any Social o Jovenes Colombia Ingreso VAT
Familias ., . .
Program Lo en Accion Mayor Solidario* Compensation
en Accién

Social program coverage of climate shock (2019 baseline microdata, simulated programs)

All Households 39.3 12.7 0.4 7 20.1 13.4
Households in the most 54.5 211 0.6 8.7 25.7 21.8
affected departments

Rural households 62.2 25.3 0.4 12.7 25.5 26.9
Newly poor households 77.7 25.4 0.8 1.2 429 28.4
Newly poor in the most 88.6 33.2 0.4 10.8 47.2 36.1
affected departments

Newly poor and rural 95.4 349 0.8 13.8 49.2 419
households

Source: World Bank estimates based on DANE-GEIH-2019.

Note: Results simulate programs such as Ingreso Solidario (IS) and VAT Compensation based on rules of entrance into the programs using GEIH-2019.
*|S ended in December 2022 and a new design for the social protection system is being prepared; with the elimination of IS, the number of uncovered
households will increase.

To respond to climate shocks, the government needs to build on existing efforts to make the social
protection system more adaptive. The government has started adapting social protection programs by
implementing incipient measures to cope with the COVID-19 pandemic and extreme climate events. These
include horizontal (coverage) and vertical (amount) expansion of benefits as well as innovations in targeting
and payments delivery. However, social assistance programs require (i) significantly improving the coverage
and amount of benefits, (ii) adapt productive inclusion programs to include climate resilience measures;
(iii) innovating the delivery chain of social protection programs (from targeting to case management);
(iv) creating counter-cyclical financing instruments and redirecting resources toward areas prone to climate
disaster risks, where the poorest are concentrated; (v) strengthening of early-warning systems and the
interoperability between the social registry and the DRM registry, and (vi) strengthening inter-institutional
coordination between the social protection and DRM sectors.

3.3.2. Thelow-carbon transition would on balance create jobs but also increase the vulnerability of
certain worker groups

Meeting Colombia’s NDC mitigation target has the potential to add approximately 347,000 jobs
(or 1.6 percent of the 2022 employment level) between now and 2030 relative to a business-as-usual
scenario, but the sector and poverty impacts will vary (World Bank 2023b).3° The rate of absorption
of displaced workers into expanding sectors will depend on the relevance of these sectors within local
economic activity, the availability of similar jobs in local labor markets, and the capacity of firms to upgrade
their productive capabilities. Two sectors expected to contract because of the transition are coal mining and
petroleum extraction, both of which are mostly concentrated in the departments of Boyaca and Santander,
respectively. Although many other sectors will grow as a result of the transition (Figure 3.4), they will not
necessarily reemploy workers laid off in the contracting sectors. For example, in Boyaca, at-risk coal mining
jobs are less likely to be absorbed by expanding sectors because firms in those sectors provide opportunities
in occupations with different skill requirements, limiting the transition of these at-risk workers. By contrast,
in Santander, the absorption capacity of petroleum mining jobs is higher for all at-risk jobs, and even more

2°This analysis considers only the effects of pursuing Colombia’s NDC mitigation goals but does not factor in impacts from global
decarbonization trends, such as reduced demand for oil and coal.
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so for occupations that are easier to re-skill, because firms in the expanding sectors provide opportunities
with skill requirements that are more similar to those in the at-risk occupations, especially for workers that
rely more on manual skills, who can be more easily re-trained for similar available job opportunities. Finally,
increasing the competitiveness of expanding sectors through the upgrading of firm and entrepreneurial
capabilities can lead to higher rates of reemployment of workers who are in jobs at risk. For example,
a 5 percent productivity increase in expanding sectors in Santander could result in the full absorption of
workers from some occupations that are at risk in petroleum mining, such as security guards. However, the
ability and willingness of workers to transition into new employment opportunities also depend on personal,
community, and cultural factors.

FIGURE 3.4. The trade, business services, transport, and communication sectors will see the largest net job creation
from a low-carbon transition
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Source: World Bank (2023b).

Note: This figure reports the average annual net job creation by sector from the adoption of economy-wide mitigation measures to meet Colombia’s
NDC targets by 2030 relative to the business-as-usual scenario. The simulation is based on a methodology that uses Colombian household survey

information (GEIH). It considers demographic characteristics such as geographical area, poverty level, gender, education, and sector of activity. It
does not include informality status.
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The decarbonization transition would lead both to more job-to-job transitions and to higher
non-employment-to-employment transitions. Although the transition creates more new jobs for both
men and women, because of persistent job inequalities in the sectors with the most job gains (that is,
transport and communication), men may gain more new jobs relative to women (Figure 3.5). The poor are
most easily absorbed into sectors that hire larger shares of low-skilled workers, such as trade, transport,
and communications, where they represent 36 percent of new entrants. By contrast, the poor benefit less
from job expansion in high-paying and predominantly formal sectors, such as high value-added services
(that is, finance), where they represent 23 percent of new entrants. On balance, as trade, transport, and
communications are expected to expand the most in a low-carbon transition, more new jobs are created
for poor workers than for non-poor workers. Finally, the share of rural workers ranges between 5 percent
in construction and 20 percent in industry and mining. Due to the declining number of jobs in mining under
the decarbonization scenario, growth in urban jobs will outweigh growth in rural jobs.

FIGURE 3.5. The low-carbon transition will create more jobs for men than women, more for the poor than the non-poor,
and more in urban areas than in rural areas
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Source: World Bank (2023b).
Note: The figure shows the average annual percentage difference of new job takers under the mitigation scenario relative to the business-as-usual
scenario. Job takers include workers who transition from employment to another employment, and from non-employment to employment.

The transition of coal mine workers as a result of coal phaseout programs poses particular challenges
for Colombia. The experience of other countries such as the US and Poland offer lessons that can help
guide Colombia’s transition, including these six: (i) the transition may take a long time as coal assets are
developed over many decades, cultivating links across regional and national economies, (ii) the uncertainty
around commodity prices makes it difficult for communities to adjust for the “natural resource curse”
because prices affect both the willingness and the capacity to diversify into other industries, (iii) transition
assistance programs targeting formal mine workers usually do not meet the needs of informal workers
in and around the mines, (iv) remoteness and the small local market sizes of coal-producing regions are
mutually reinforcing impediments to transition, (v) the advantages of inducing voluntary job separations
through generous compensation to miners are offset by the risk of doing long-term damage to local
economies if prolonged income support further distorts local wages or former miners permanently exit the
labor force, and (vi) economic diversification is essential and its planning and resourcing require support
from both local and higher levels of government (World Bank 2021d; Ruppert Bulmer et al. 2021).

Managing the economic and social impacts of the shift away from coal in Cesar, Boyaca and La Guajira
departments should be a priority. It should be guided by a comprehensive, provincial development
strategy developed and jointly owned by the government and its partners. The roadmap should be
rooted in social and economic analysis to determine new opportunities that build on the comparative
advantages of each department, such as the one already prepared for La Guajira (Dobbin, Marquez, and
Rietbergen-McCracken 2021).

A well-thought-out policy program may facilitate the just transition of jobs. The design of policies that
promote Colombia’s just transition to a low-carbon economy should consider factors such as economic
activity, geographical location, and occupational composition, and promote the reabsorption of workers
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into the labor force through labor supply and labor demand channels. Though it is beyond the scope of
this CCDR to propose a detailed coal transition roadmap, international experience with coal phase-out
programs (Stanley et al. 2018) suggests that public policies and programs should consider the following:

»  Training and reskilling programs will facilitate the reinsertion of displaced workers into job
opportunities, especially for low-skilled workers. This should include education programs and
skills training, including investments in reskilling for the green transition and in STEM—for example,
renewable energy or energy-efficient technology—and in facilitating school-to-work transitions, with
specific programs to overcome gender gaps in economic opportunities. This would equip workers
with skills relevant to new job demands.

»  Compensatory transfers and insurance programs can provide a safety net for workers as they
search for new job opportunities. This can lead to better job matches between workers’ skillsets
and firms’ skill requirements because such a safety net gives a displaced worker more time to search
for a suitable job. Compensatory transfers can have a particularly beneficial impact on workers in
high-skilled occupations because the reallocation possibilities of such workers into other well-paying
jobs are more limited.

»  Facilitating the voluntary spatial reallocation of workers may improve outcomes as job
opportunities in expanding industries may not be concentrated in regions where job losses are
concentrated. The capacity of expanding industries to absorb displaced workers may be limited
in some departments but higher in others. Designing a policy that facilitates the voluntary spatial
reallocation of workers may lead to welfare-improving outcomes. However, its design will need to
consider many factors, including the removal of existing mobility barriers, and ensuring that relocated
workers are politically, economically, and socially integrated and protected in their new destination
communities.

»  To strengthen the just transition, policy programs should consider addressing the gender
gap. Although a just transition may expand the number of job opportunities, the gender gap in job
opportunities within expanding sectors may very well result in fewer women than men taking these
jobs. Policies should promote the higher participation of women in expanding sectors in which their
participation is relatively low, such as transport and communication.

»  In sectors with climate-change mitigation measures, nurturing entrepreneurial capabilities and
fostering the technological upgrading of firms can raise their competitiveness and help reap
the benefits of the higher demand for the products of such sectors. Policies that promote higher
innovation in green technologies—for example, funding for R&D and support for the development of
new products—and stronger linkages between firms and research institutions (for instance, through
technology transfer offices) will strengthen and catalyze the entrepreneurial ecosystem in sectors
that will expand during the transition. Additionally, policies that anchor firms in expanding sectors
due to the climate transition into sustainable global value chains has the potential of creating jobs
for displaced workers.

3.4. Arepresentative 2050 resilient net zero pathway (RNZP) for Colombia

Colombia can theoretically achieve its 2050 net zero emissions target, but this will require
genuinely transformative efforts (Table 3.2). While AFOLU currently constitutes the largest source of
emissions, robust economic growth will lead to substantial increases in energy-sector CO, emissions
in a business-as-usual scenario. Hence, although near-term efforts may focus on the AFOLU sector,
a longer-term strategy must address potentially rapidly growing energy-sector emissions to prevent
lock-in effects. The transformation will require deep decarbonization of the energy sector, focusing on
power generation and transport and, to a lesser degree, industry. Even though electricity generation in
Colombia is more than 70 percent hydropower, deep decarbonization requires large-scale changes in the
sources of energy. The ideal future electricity generation mix cannot be foreseen with certainty today, but
scenarios show the importance of the role of renewable resources; the role of hydrogen and second- and
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third-generation biofuels; and the resulting implications for carbon capture, usage and storage (CCUS).
Transport sector transformation will require increasing alternatives to road-based transportation (mass
transit, rail, non-motorized mobility) and major electric vehicle uptake, including in the freight sector.
Finally, achieving the targets will require a significantly greater effort in the AFOLU sector, drastically
decreasing deforestation and increasing total land-based sequestration, turning Colombia’s land from
a carbon source into a carbon sink, and achieving emission reductions in agriculture. Owing to recent
increases in emissions, the RNZP implies meeting a 2030 target even more ambitious than that of the
NDC (maximum emissions of 150 MtCO,eq vs. 169 MtCO,eq) (Figure 3.6).”

FIGURE 3.6. To achieve its 2050 net-zero goal, Colombia will need to reduce emissions by at least 3 percent per year
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Source: Historical emissions (2000-2018): Government of Colombia (2022); Modeled emissions (2020-2050): World Bank (2023e).

Note: The modeled pathway uses government data, the latest of which are available for 2018. It is probable that 2021 emissions are higher than shown
here, owing to deforestation levels that are 7 percent below target, and energy consumption that is 6.6 percent higher than 2018 (UPME 2020). As a
result, the real RNZP would need to be steeper than shown here.

TABLE 3.2. Summary of transformations required by 2050

Emission reductions

Sector Milestones required Transformation required required by 2050,
by 2030 by 2050 compared to 2018
emissions
Annual deforestation no
higher than 37,500 ha An zlalmostfcompflete stop t(zjdelforelstation,
scale-up of agroforestry and silviculture
Net FOLU 25,000 ha reforested systems, and forest plantations. Due to its 1&33ti'\jatlce:gt2?gla
620,000 ha afforested large sequestration potential, the FOLU sector 9 .
. s 110 percent reduction
. provides one of the few opportunities for
5.8 m'”'(‘j’” ha of land creating “emissions space” for other sectors.
restore
There is a large increase in agricultural
- activities and land demand due to higher
3.2 million ha ) ) 9 MtCO,eq,
Agriculture of agricultural land production of biomass for energy and food. equivalentto a

This requires improvements in productivity,
emission reduction technologies, and the
reduced use of fertilizer.

sustainably intensified 79 percent reduction

*'In support of the government, the World Bank recently completed bottom-up modeling of a pathway for meeting Colombia’s
NDC'’s emission reductions target. The results of that exercise differ from the CCDR’s top-down modeling effort in that achieving
Colombia’s 2050 net zero target will require even steeper emission reductions by 2030 than foreseen in the NDC.
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Milestones required

Transformation required

Emission reductions
required by 2050,

Sector by 2030 by 2050 compared to 2018
emissions
Intensification of livestock production is
key for freeing up areas that could be used
16.3 million ha of livestock  for increasing crop production, with an
systems made sustainable  emphasis on biomass. Moving from a current 54 MtCO
Li Reduction in the animal density of about 0.8 heads per ha CO,eq,
ivestock . equivalentto a
expansion of pasture to 2 heads per ha coyld free about 12 million ha 121 percent reduction
areas and livestock for other uses (allowing for more than a
herd growth doubling of currently planted areas). A
reduction in meat consumption will eventually
need to take place.
A major emphasis on urban planning and
67% of public transport public transportation, early planning of
electric (0% in 2021) electrification of public transport systems,
20% of freight transported and the intI’OdllJ?tiOI’\ of altfernative fuels for 31 MtCOzeq,
Transport by rail (7% in 2021) long-haul, maritime, and airplanes. Usage of equivalentto a
electric public transport systems doubles to 81 percent reduction
1750 km of bike lanes serve more than 40 percent of total passenger
(1050 km in 2021) mobility demand and walking and cycling
represent 15 percent of trips.
24 GW of renewable
electricity installed (1I5GW  |ncrease the share of renewables in the primary 20 MtCO
Energy in 2021) energy mix and improve transmission grids equivalenztegc; A
42% of used in buildings to  Using battery energy storage utilization and 83 percent reduction
be derived from electricity ~ Storage technology.
(34% in 2021)
Industrial 2% of industrial energy Achieve the electrification of most industry, 10 MtCOzeq,
from green hydrogen equivalentto a
processes complemented by green hydrogen.

(0% in 2021)

92 percent reduction

Source: World Bank (2023e).

3.5. Investment needs and economic costs of Colombia’s RNZP

Colombia’s RNZP will bring net economic benefits of US$7 billion between 2023 and 2050, but will
require an estimated additional investment of US$92 billion (World Bank 2023e). The RNZP will result
in a wide array of economic and social benefits estimated at US$99 billion over 2023-2050 (in 2023 present
value terms). These will include higher productivity in agriculture; operational, maintenance and fuel
cost savings in the energy sector; and improvements in air pollution, road safety, and congestion in the
transport sector. The overall pathway would require an additional investment of US$92 billion, most of
it during 2031-2050 (Table 3.3). This represents 1.2 percent of Colombia’s discounted cumulative GDP
over 2023-2050. The climate-related investment needs represent an incremental 18 percent above the
baseline investment needs of US$225 billion required in the energy, transport, AFOLU and waste sectors
over 2023-2030, and 17 percent above the US$326 billion required over 2030-2050.%2 Total investments
(US$265 billion over 2023-2030, and US$378 billion over 2030-2050) represent 10 percent of discounted
cumulative GDP over 2023-2030 and 7 percent of discounted cumulative GDP over 2030-2050.

%2The baseline scenario assumes that investments required to meet economic development goals follow a minimum cost approach, with
the model choosing the cheapest technology to meet that demand. The baseline scenario includes some investment in green technology
(for example, solar panels, electric cars) because they become cheaper than other more polluting technologies. However, the baseline
scenario assumes no new investment in non-road transport infrastructure.
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TABLE 3.3. Additional investment needs and economic costs in the RNZP (in USS billion)

2023-2030 2031-2050

ENERGY (excluding transport)

Additional investment: electricity generation 1 4
Additional investment: transmission 3 9
Additional investment: H2 generation 0 9
Additional investment: efficiency and electrification of buildings and industry <+ 1
Additional investment: resilient housing <+1 0
Other economic costs: drought operational losses -2 0]
Other economic costs: operational, exports and imports >-1 7
Other economic costs: air pollution externality costs 0 >-1
Other economist costs: housing disaster losses 0 >-1
TRANSPORT

Additional investment: infrastructure (mass transit, freight and non-motorized) " 20
Additional investment: resilient roads <+ 0
Additional investment: fleet (trucks, cars and buses) -1 -12
Other economist cost: energy and maintenance -3 -1
Other economic costs: cost of disruptions >-1 >-1
Other economic costs: air and noise pollution, congestion, and road fatalities -1 -22

AGRICULTURE AND FOREST LANDSCAPES

Additional investment: climate-smart agriculture, livestock, forestry, and conservation 19 17
Additional investment: resilient agriculture and wildfire protection <+1 0

Other economic costs: productivity and ecosystem services 2 -39
Other economic costs: operational and maintenance costs -1 -18
Other economic costs: disaster losses -1 -4
WASTE

Additional investment: infrastructure 4 3

Other economic costs: energy and materials >-1 -2

TOTAL INVESTMENTS AND ECONOMIC COSTS IN THESE SECTORS

Net economic cost 30 -37

Includes: additional investment 40 52

Source: World Bank (2023e).
Note: All amounts are discounted using a 6 percent discount rate.

The transport sector requires the most overall investment to meet Colombia’s RNZP, while the AFOLU
and energy sectors require the most additional investment (Figure 3.7). Transport will absorb 52 percent
of all investments needed over 2023-2050, driven by the need to convert the entire vehicle fleet to electric
or green fuels and significantly expand public, rail, and fluvial transport. Due to Colombia’s relatively clean
electricity matrix, investment needs in energy make up a lower share of overall investments than in many
other countries. However, AFOLU and energy require the most additional investment (38 and 36 percent
above business-as-usual, respectively), given the significant effort needed for reforestation, afforestation,
land management, and deforestation control, as well as the need to decarbonize costly-to-abate
energy-sector activities, such as hydrogen production for industry or long-haul logistics. While transport
and AFOLU investments need to be front-loaded in the first 15 years, energy investments are evenly
distributed over 2023-2050 and are estimated to require the largest investment in the last decade as
cheaper abatement options become exhausted and expensive technologies such as hydrogen become
more feasible. In the transport sector, reduced motorization generates savings in the last decade.
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FIGURE 3.7. To meet Colombia’s RNZP, the transport sector will require the most overall investment, and the AFOLU
and energy sectors the most additional investment
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Source: World Bank (2023e).
Note: All amounts are discounted using a 6 percent discount rate.

It is estimated that about 80 percent of the additional investment will pertain to the private
sector. Assuming that the respective private and public investment shares in each sector remain
similar to the current shares, the additional private sector investment is estimated to be US$29 billion
over 2023-2030 and US$46 billion over 2030-2050 (Figure 3.8). Additional private sector investment
is estimated to be 95 percent of the total in the energy sector (power generation, the transmission and
distribution systems, and efficiency updates), 56 percent in the transport sector (including infrastructure
and fleet), and 93 percent in agriculture, forest and landscape (including crop intensification, commercial
forestry, and land management). Public resources would be needed to subsidize new technologies in the
energy sector (for example, battery storage, green hydrogen, pump cooling and heating systems) and for
deforestation control and reforestation. All costs for waste management are estimated to be fully funded
by the public sector.

FIGURE 3.8. Additional investment required to achieve a RNZP
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Source: World Bank (2023e).
Note: All amounts are discounted using a 6 percent discount rate.
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By reducing damage and losses from climate change, investment in adaptation is conservatively
estimated to increase GDP by up to 2 percent relative a scenario without adaptation investment.
As illustrated in Section 1.2, once damage to physical capital and productivity are factored in, climate
change is estimated to reduce GDP between 1.5 and 2.5 percent by 2050 and households’ consumption
by up to 3 percent, relative to a counterfactual scenario with no additional future change in climate.
By 2050 adaptation investments could limit the reduction in GDP by as much as 1.2 percentage points
under the most benign climate change scenario (the one with the least damage) and 2 percentage
points under the most extreme scenario (the one with the greatest damage) (Figure 3.9).33 In other
words, adaptation investments could reduce the damage and losses from climate change by as much
as 80 percent, but not entirely offset them.3*

This estimate shows that the direct benefits from climate investment are sizeable. It does not account
for the economic effects of how this investment (especially the public share of it) is financed: Section 4 will
analyze the general equilibrium effects of both climate investment and how this is financed. The estimate
also suggests that more needs to be done to raise GDP, offset all the costs of climate change, and
create the resources needed to achieve development objectives. Finally, by reducing damage, climate
investment is estimated to increase household consumption relative to climate scenarios without such
investment (Figure 3.10). The relative increase in consumption is estimated to be greater for rural than
for urban households.

FIGURE 3.9. Investing in adaptation will reduce losses and increase GDP (deviation from scenarios with estimated climate
change damage)
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Source: World Bank staff estimates using MANAGE and based on data from DANE and Cardona et al (2021).

33To estimate the direct benefit of investment, the investment scenario in this subsection is compared to the damage scenario in
subsection 1.2. Neither scenario accounts for the effects of global decarbonization. This is a simplifying assumption and corresponds to
assuming that the effects of the global decarbonizations and the benefits of climate investment are independent of one another.

34In the simulations through the MANAGE model, we assume that climate investment will not entirely offset the faster depreciation of
physical capital stemming from climate.
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FIGURE 3.10. Estimated increase in household consumption resulting from investing in adaptation (by quintile of

consumption distribution)
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4. Macroeconomic implications of Colombia’s climate transitions

Main messages

o Colombia will have to navigate its climate transitions and achieve its development
objectives in a constrained macroeconomic environment, with little space to finance the
additional investment required for adaptation, mitigation, and transition risks through
increased external or government debt.

o Meeting development and climate objectives will entail greater government spending.
This in turn will require increasing tax receipts, including by increasing the carbon price.

. In addition, measures to increase productivity and diversify exports will be needed,
along with programs to mitigate the income effects of higher energy prices on the poor,
as well as initiatives to reskill workers.

o Finally, despite achievements to date, the green financial sector could be developed
further to mobilize the resources needed for Colombia’s climate transitions and
development goals, by leveraging the green taxonomy, improving assessment and
disclosure of climate-related financial risks, and developing climate finance instruments
that meet the different risk and return profiles of potential investors.

Colombia must face three climate transitions, each with a macroeconomic impact: the transition
from net positive to net zero emissions; the transition from a climate-vulnerable to a climate-resilient
economy; and the transition to a world that will demand less of Colombia’s main exports (oil and coal) and
more green products. As indicated in the previous section, the first two of these transitions will require
investment, reskilling of the labor force, adoption of new technologies, a change in the composition of
taxes and spending priorities, and a change in the structure of private demand and of production. The
transition away from extractive industries will compress what currently is an important source of foreign
currency for Colombia’s balance of payments and of revenue for its government accounts. It will also
require policies to diversify the export base and improve the competitiveness and quality of Colombian
products. Global decarbonization is a pressing risk for Colombia as it would constitute a structural shock
to the country, with implications for the conduct of fiscal and development policies.

Climate change and the three resulting transitions do not alter Colombia’s development objective
and imperatives, and actions that advance development priorities will also support Colombia’s
climate transitions. For example, although the value of policies to increase productivity and diversify
the economy is high regardless of climate change, this value is even higher when the consequences of
climate change and decarbonization are factored in. In turn, the policies needed to navigate the climate
transition and achieve national development objectives will impact growth, the sustainability of policies,
and redistribution.

This section considers policy options for navigating the climate transition and improving development
outcomes, and it presents estimates of the macroeconomic and distributional effects of these
policy options. This is done mostly using the MANAGE model, the World Bank’s recursive, dynamic,
single-country, computable general equilibrium model designed to focus on energy, emissions, and
climate change. Structural models like the Macro Fiscal Model (MFMod) and the partial equilibrium
Carbon Pricing Assessment Tool are used to inform the calibration and simulations done with MANAGE.
Before estimating policy effects, the section discusses the macroeconomic constraints within which the
transition will take place.
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4.1. Navigating the climate transitions and achieving development goals will require
mobilizing significant resources in a constrained macroeconomic environment

The three climate transitions facing Colombia will generate financing needs at different levels for the
Colombian economy. Specifically, the three transitions will variously:

»  Require additional investment. As mentioned in Section 3, the climate transition will need about
US$92 billion of additional gross investment (in net present value terms) between 2023 and 2050 relative
to a baseline with no climate action. This is equivalent to about 23 percent of 2023 GDP or, on average,
1.5 percent of annual GDP of additional investment every year between 2023 and 2030, and 1.1 percent
between 2031 and 2050. Since investment averaged 19 percent of GDP during 2017-2021, climate
investment implies increasing the volume of investment by as much as 7.7 percent. Public investment
is expected to have to increase by 0.4 percent of GDP every year between 2023 and 2030,
and 0.2 between 2031 and 2050. For comparison, public investment averaged about 4.2 percent of GDP
during 2018-2022.

»  Reduce exports. Oil and coal exports contribute about 34 percent of total inflows of foreign currencyin the
current account. Under its current export structure, the decarbonization of Colombia’s trading partners
would affect at least one-half of export receipts in the near and medium terms. Under a scenario in which
other countries, especially advanced economies, meet their emissions targets, oil demand is projected to
drop by 2030 to near its 2019 levels.>® Because the United States and other advanced economies absorb
about 40 percent of Colombia’s oil, Colombia will likely face a sharp decline in demand for its oil starting
in 2030, including because its average production cost is fairly high (about US$45 per barrel).

Exports of coal will see a similar pattern. In the short term, the rising demand from emerging markets
(the primary buyers of Colombian coal) and the current energy crisis in Europe will likely keep coal
demand elevated; but the International Energy Agency (IEA) expects that Central and South America’s
coal production—92 percent of which comes from Colombia (BP 2021)—will fall between 45 percent
and 61 percent up to 2030, and between 60 percent and 100 percent up to 2050 (IEA 2021b). In sum,
under a global decarbonization scenario, Colombia is estimated to lose a cumulative US$280 billion of
export receipts between 2023 and 2050, or about 10 percent of the cumulative receipts from exports of
goods and services relative to a scenario without global decarbonization.

»  Reduce government revenues. The extractive sector contributes about 3.5 percent of GDP to general
government revenue. This is the equivalent of 14 percent of total general government revenues, and
includes corporate income taxes, dividends of the national oil company, royalties, and other compensation
from the sector. Using past elasticities of revenues to oil and coal exports, revenue losses from global
decarbonization are estimated to average 1.2 percent of GDP between 2026 and 2030, and 1.6 percent of
GDP peryear between 2031 and 2050, or about 4.5 and 6.3 percent of total general government revenues
respectively.

»  Require increased spending to protect the most vulnerable. The estimated annual cost of cushioning
the impact on the poor, and on those falling into poverty because of a climate shock, is estimated
at 0.1 percent of GDP (Déavalos et al. 2023).

Counting only additional investment for climate action, government revenue losses, and higher
spending on adaptative social transfers, Colombia will need to mobilize on average 2.8 percent of
GDP of additional resources, between 2030 and 2050, relative to a (costly) scenario without climate
actions. This is equivalent to about USS$ 14 billion per year (at current prices), through 2050. Colombia’s
public sector will have to mobilize at least 1.7 percent of GDP between 2023 and 2030 and up to 1.9 percent of
GDP afterward, summing up revenue losses from global decarbonization, additional investment needs, and
adaptative transfer programs. The private sector would need to mobilize the remaining 1.1 and 0.9 percent
of GDP respectively.

35Even under current global policies, the decarbonization of trading partners is projected to lead to a steady decline in global fossil fuel
demand starting in the mid-2020s (IEA 2021a).
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The current macroeconomic environment limits how the economy can absorb the costs of the transition
and the range of policies needed to allow this. Since 2000, Colombia has been enjoying a stable macro
framework, characterized by both internal and external balance (stable growth, low inflation, and an overall
moderate current account deficit) and supported by a strong macroeconomic policy framework (inflation
targeting, flexible exchange rate, and rule-based fiscal policy). In 2020 the fiscal response to the COVID-19 crisis
pushed the general government deficit to 7 percent of GDP, and the debt-to-GDP ratio to over 66 percent.
While the recovery of activity, tax reforms, and the phasing out of emergency spending facilitated a reduction
of the deficit and the debt-to-GDP ratio during 2021 and 2022, imbalances started to emerge: The economy
overheated, with activity running above the estimated potential, double-digit inflation, and an increasing
current account deficit despite positive terms-of-trade shocks. This has happened within a context of a high
debt-to-GDP ratio and high fiscal deficit.

These developments affect the policy space for navigating the climate transition and achieving development
goals over the short and long runs, along three dimensions: the external position and national savings, public
finances, and the growth model.

4.11.  The constraints posed by the external position and national savings

The loss of fossil fuel exports can be sustained only if imports fall or Colombia starts exporting more
other products. Colombia’s external net liabilities are currently 56 percent of GDP, one of the largest ratios
among Latin American and the Caribbean countries. Although the composition of assets and liabilities makes
Colombia’s external position less of a concern than the headline number suggests, in 2022 the current account
deficit reached 6 percent of GDP, about 3-3.5 percentage points greater than what is estimated will prevent net
liabilities from growing as a share of GDP. Absorbing the loss of oil and coal exports while keeping the current
account deficit at or below 2.5-3 percent of GDP will require either reducing imports and/or expanding other
exports. Reducing imports without expanding exports would require both a fall in domestic demand and a
depreciation of the currency, favoring import substitution. However, given that over one-third of Colombia’s
government debt is denominated in foreign currency, a more depreciated currency would require additional
efforts to keep public debt sustainable. To absorb the effects of global decarbonization, Colombia cannot fail
to increase exports of other products.

With little export sophistication and diversification, increasing exports will not occur in the absence of
reforms. Colombia ranks as one of the countries with the highest export product concentration among its peer
countries (Signoret and Tovar 2021). Also, it does not have comparative advantage in exporting sophisticated
goods with rising demand in the climate transition: it ranks 74" out of 122 countries in the IMF’s Green
Complexity Index (IMF 2022), well below Mexico (22") and Brazil (46™).

So far, Colombia has not been able to leverage the potential of exporting “climate minerals” to meet
rising demand. Colombia extracts gold, ferrous metals, and copper and has deposits of silver, zinc, cobalt,
manganese, and coltan (SGC 2020). However, the currently proven stock of copper is nearing its end
(DANE 2022a), it is estimated that iron reserves will last 15 years at current extraction rates, the amount
of gold reserves is not fully known, and other “climate minerals”3¢ barely account for 2.8 percent of total
exports. While nickel has potential, even assuming that the current stock of ferronickel is exploited over
the next 30 years, their export value would account for the equivalent of only 15 percent of current oil and
coal exports.

Leveraging agriculture to diversify exports will require more actions than just those aimed at
strengthening the resilience of the sector in the face of climate change. The projected 0.6 percent annual
growth of global demand for agriculture and livestock products is an opportunity for Colombia to expand its
share of global agriculture markets. However, the agricultural products that make up the largest share of
Colombia’s non-extractive exports are vulnerable to the intensification of climate events: Coffee and fruit
account for at least 31 percent of agricultural exports and are sensitive to increases in precipitation. Others,

3¢ Climate minerals are metals and minerals for which demand is expected to increase because of global decarbonization, such as
aluminum, nickel, and cobalt.
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such as bananas, plantains, and oil palm (which account for about 18 percent of agricultural exports) are
more resistant to precipitation and temperature changes but are mainly grown in littoral departments
where they are exposed to flooding, and, over the longer term, sea-level rise (Ramirez-Villegas et al.
2012). Hence, it is important that Colombia adopt the policies proposed in Section 3.1.2 to strengthen
the resilience of its agricultural sector amid climate change and expand exports of agricultural products.
So far, Colombia has leveraged its comparative advantage in the production of bananas and coffee, which
are consumed in high amounts at the global level. However, the country has insignificant market share in
some products for which its productivity is high and that are in high demand at the global level, such as
apples, pineapple, mangoes, or rice.

There are opportunities to move the composition of exports toward higher value-added goods.
Currently, Colombia has a relative disadvantage in exports of environmental goods (IMF 2022):
Environmental goods contribute only 2.1 percent to non-mining exports, or 1.1 percent of total exports
(Banco de la Republica 2023; IMF 2022). Nevertheless, Colombia has the potential to strengthen its
participation in markets of green-related electrical and mechanical machinery parts, inorganic chemicals,
and cleaning supplies. For instance, exports of lead-acid electric accumulators, which contribute the most
to Colombia’s environmental goods trade, grew 16 percent between 2017 and 2021. Other products with
solid growth rates—around 2 percent annually on average in the last few years—include undenatured
ethyl alcohol, machines and mechanical appliances for asphalt pavers, manganese dioxide, phosphates
of calcium, mechanical floor sweepers, and taps, cocks, and valves. However, the export of environmental
goods would have to increase at an annual rate of about 11 percent between 2023 and 2030 to make up
for half of the lost oil and coal export receipts.

Improvements in technology adoption and adaptation, a revision of tariff- and non-tariff barriers, and
a better logistics environment could help increase exports. Colombia’s Internationalization Mission
(DNP 2021) identifies enhancing innovation (including by increasing the presence of foreign companies
and facilitating the mobility of human capital) and reducing transaction and logistic costs as enablers for a
higher level of (and a more sophisticated) integration into world trade. In particular, streamlining non-tariff
barriers, reducing tariff dispersion and peaks, strengthening the implementation of the National Logistics
Policy, and enhancing competition in the domestic market are identified as key to expanding non-mining
exports. Also, increasing proficiency in programming, software, and language skills, adapting the business
environment for modern services, and prioritizing foreign direct investment (FDI) flows to the service
sector would increase trade in services.

In broad macroeconomic terms, higher investments will require an increase in national savings. An
increase in investment can be accommodated either with an increase in national savings, an increase in the
current account deficit, or a combination of the two. After peaking at 20 percent of GDP in 2008, national
savings have stabilized at about 16 percent of GDP since 2018 (excluding 2020 and 2021 when savings
dropped). After 2013, the decline of public savings is estimated to have accounted for the entire decline
in national savings, while private savings have been on an increasing trend since 2013. If Colombia is to
reduce its current account deficit to 2.5-3 percent of GDP over the medium term, and then keep it at that
level over the long run (to prevent net external liabilities from growing indefinitely), the higher investment
necessary to finance the climate transition will require national savings to increase to about 20-21 percent
of GDP, at least until 2030. A decline in the (current) fiscal deficit would help increase public savings, while
higher interest rates and a deepening of financial sector would help increase private savings.

412. The constraints posed by the fiscal position

The government has no space to increase net borrow by between 1.7 and 1.9 percent of annual GDP
to absorb revenue losses and higher climate-related spending. Before the COVID-19 crisis, the general
government deficit hovered around 2.5 percent of GDP. The fiscal response to COVID-19 in 2020 pushed
the general government deficit to 7 percent of GDP and the debt-to-GDP ratio to over 66 percent. While
the recovery of economic activity, tax reforms, and the phasing out of emergency spending is facilitating
a reduction of the deficit and the debt-to-GDP ratio, bringing that ratio down to the government’s target
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of 55 percent of GDP will require keeping the deficit between 2 and 3 percent of GDP over the long run,
similar to pre-COVID levels.?” In addition to keeping the debt-to-GDP ratio sustainable, a lower deficit
would increase national savings.

Although spending efficiency can be improved, there is little space to cut the level of public spending
to absorb the revenue losses and climate-related spending. Until 2019, general government spending,
excluding interest payments on debt, amounted to 29 percent of GDP. There is little space—in particular
at the central government level—for cutting current spending because Colombia would need to expand
the level and quality of public education, health, and other public services to meet its development goals
and also need to strengthen the social security system, irrespective of climate change. Colombia could
improve spending efficiency and reduce waste in inefficiently distributed utility subsidies, which would
open fiscal space between 0.3 and 0.4 percent of GDP (World Bank 2021e).

The foregoing implies that Colombia will need higher and better taxes to navigate its climate
transition and achieve its development goals. Colombia raises fewer taxes than other emerging-market
countries—19 percent of GDP against 22 percent on average in LAC, and 34 percent in the OECD
(OECD 2023)—and relies on a different composition of taxes than most other peer and aspirational
countries: Colombia taxes corporate income more and personal income and property less than other
countries do (World Bank 2021e). It also gives up on a large amount of revenue (about 4 percent of GDP)
in inefficient and poorly targeted tax exclusions and deductions on corporate income and the value-added
tax. Even absent the climate transition, Colombia would have had to raise taxes to finance the attainment
of its development objectives.

Although Colombia was a global leader in introducing a carbon tax in 2016, the country raises
significantly less revenue than its peers from carbon, fuel, and energy taxes. Because of its scope,
level, and offsetting provision, Colombia’s carbon tax has had a limited effect on both emission reductions
and revenue collection: on average, the tax has raised 0.03 percent of GDP annually since its inception
(MHCP 2022) while directly reducing emissions by 0.31-0.35 MtCO,e per year between 2017 and 2019,
or about 1/1000% of Colombia’s current annual GHG emissions.3® The tax rate, at COP 20,500 (US$4.44),
is well below the social cost of carbon,? and its current design would not reach the levels recommended
for 2030. While the carbon tax level is broadly similar to regional comparator countries, Colombia’s
effective carbon price, composed of the explicit carbon tax and excise taxes on fossil fuels—excise taxes
in Colombia price carbon more than seven times as much as the carbon tax—is US$7.3/tCO_e. This is
representative of Colombia’s low overall share of environmental taxation: 0.6 percent of GDP versus an
average of 1.1 percent in LAC, and 1.4 percent in the OECD (OECD 2021b).

In addition to raising fewer revenues from fossil fuel-based GHG emissions than peers,
in 2022 Colombia spent about 2.6 percent of GDP on fuel subsidies (MHCP 2022), with the result
that its net effective carbon rate is low in comparison to peers. In 2007, the government established
a formula and a financing mechanism (the Fondo de Estabilizacién del Precio de los Combustibles) that,
in principle, allow smoothing the pass-through of large fluctuations of international fuel prices on the
domestic market, without incurring fiscal costs over price cycles. However, since its inception, domestic
prices have been below international prices, and the system effectively established fuel subsidies
equivalent to about 50 percent of the international price. Not only do these subsidies generate large
fiscal costs (estimated at 2.6 percent of GDP in 2022), but they also counteract 75 percent of the demand
effect of the carbon tax, reducing its effective carbon rate by 9 percent to US$6.7/tCO,e,* significantly
lower than its peers (Figure 4.1). The government has established a path for decreasing fuel subsidies to
almost zero, but a permanent solution to eliminate these subsidies over the long run is still outstanding.

3”Higher growth could allow keeping the debt-to-GDP ratio stable with a higher deficit, but the growth rate would need to be more
than 7 percent per year to keep debt at 55 percent of GDP with a deficit of 5.2 percent of GDP.

%8 The tax’s offsetting mechanism has generated additional emission reductions; however, evaluating their effectiveness would require
in-depth research.

3Recommendations for the social cost of carbon vary between US$26/tCO,e (Alatorre et al. 2019) and US$40-80/tCO e (CPLC 2017). The
social cost of carbon represents the optimal value of a carbon price that factors in the externalities of GHG emissions.

4©World Bank calculation based on 2021 data from OECD (2021a). Following the 2022 reform of the carbon tax, these numbers would
change slightly, although the order of magnitude and direction of the effect would remain the same.
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The 2022 reform of the carbon tax and the upcoming introduction of Colombia’s emissions trading system
should improve the scope and coverage of carbon pricing in Colombia, but on balance, the country still
has room to expand its carbon pricing regime.

FIGURE 4.1. Colombia prices carbon emissions significantly lower than its peers (net effective carbon rate, US$/tCO,e)
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413. The constraints posed by the current growth model and structural challenges

Absorbing the investment needed for the climate transition requires not only softening the constraints
posed by the external and the fiscal positions, but also creating an environment that enables both the
public and the private sectors to embark on the transformational changes that the climate transitions
require. Three features of the Colombian economy are central to Colombia’s ability to adopt greener
technologies, invest in climate action, diversify exports to offset export losses from global decarbonization,
and raise revenues to fund public climate investment. They are:

Low productivity: Since the mid-1950s, Colombia’s economy has grown mostly by accumulating
factors of production, and little by increasing total factor productivity. In other words, more physical
capital and labor have been put to work, but little improvement has occurred in how these factors
do their work. Explanations include the presence of a large share of micro and small enterprises with
low productivity—90 percent of Colombian firms are microenterprises—weak managerial capacity
in larger firms, low preparation of the labor force, and the high monetary and non-monetary costs of
compliance with rules and regulations. In addition to low growth, this model has led to a decrease in
natural wealth, as discussed in Section 3.1.1.

Low public investment rate and low exports: Compared to other countries, Colombia has grown little
through investment and exports. While private investment is comparable to that of other countries,
public investment lags behind. In addition to making sure that Colombia has the macroeconomic space
to accommodate additional climate investment, it is important to ensure that it also has the capacity to
absorb such investment. Currently, Colombia is effectively closed to trade,* and the country has high
non-tariff barriers (DNP 2021). Yet Colombia will likely need to step up imports of products, technology,
and services for its climate transition.

“The sum of exports and imports, a standard measure of trade openness, is only 37 percent of GDP, putting Colombia in the
lowest 15 percent of trade openness among countries with more than 30 million inhabitants (World Bank 2022e).
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»  The high level of informality: Informality permeates Colombia’s productive sectors,*? representing
an additional structural constraint on development and on the climate transitions. Informality, among
other con-sequences, leads to poor access to credit and technology, and to low investment and
innovation. At the same time, by moving activity and income outside the tax net, informality reduces
the government’s tax base.

Responding to climate change will require adopting technology and innovation, expanding exports,
and lowering informality. For example, increasing renewable energy production will require not only capital
goods (such as wind turbines and solar panels) but also consumption goods (like electric cars, batteries, and
thermally efficient windows). Making these goods available and adopting the technology needed to operate
them will likely require greater trade opening. Finally, mobilizing the resources needed for the transition and
increasing overall productivity would have to be accompanied by measures that favor formalization.

4.2. Colombia’s climate transition and development aspirations require policies
to boost productivity and exports, increase revenues, and shield the poor
from transition costs

Colombia’s solid macroeconomic policy framework, anchored by inflation targeting, exchange rate
flexibility, and a fiscal rule, will help it to achieve its development objectives and the climate transition.
The climate transition will likely impact the relative prices of goods and services, aggregate demand and
supply, and growth. Inflation targeting will help manage the economic effects of relative prices changes,
demand and supply shocks, and structural shifts in the economy that impact the neutral interest rate. A
flexible exchange rate regime will help the economy adjust to changes in terms of trade and to structural
shifts in the level of exports. Finally, the fiscal rule, with its explicit long-term target for the debt-to-GDP ratio,
will help maintain fiscal sustainability and guide changes to the level of taxes and current spending that are
needed to compensate for lower oil and coal revenues and higher public investment.

The macroeconomic policy framework will determine how macro variables will adjust during the transition.
The simulations of the macroeconomic effects of climate action and policies assume that the exchange rate
will move so as to keep the current account at around 2.5-3 percent of GDP over the long run, which is the
level needed to stabilize Colombia’s net international investment position. Depending on the effectiveness
of policies to diversify and increase exports other than oil and coal, it is assumed that the exchange rate
will depreciate more (or less), forcing a large (or small) contraction of imports and making exports more
price competitive. It is also assumed that the fiscal deficit will adjust to keep the debt-to-GDP ratio stable at
around 55 percent of GDP. This means that, under different scenarios, the contraction in spending and/or
increase in revenues (hence, the impact of fiscal policies on GDP) will also depend on the debt-to-GDP ratio.
Under these assumptions, both MFMod and MANAGE project that under a transition scenario with climate
change and global decarbonization but no policy adjustments, GDP growth could reach about 3 percent.

4.21. Increasing the effective carbon price and increasing overall taxes would allow financing public
climate investment, make up for lost oil and coal revenues, and protect the poor from higher fuel prices

Colombia has room to increase its effective carbon price. Under the current carbon tax design, carbon
taxes would reach US$21/tCO,e by 2030, which is not ambitious enough to lead to a significant reduction of
GHG emissions. The carbon tax therefore does not significantly contribute to the achievement of Colombia’s
NDC, placing a greater burden on sector-specific actions that are likely to be costlier to the economy. Also,
it would not be enough to finance additional public climate investment: Carbon tax revenue is projected to
reach about 0.03 percent of GDP in 2025 and 0.1 percent of GDP by 2030. The planned introduction of an
emissions trading system will increase the scope, but not necessarily the level, of Colombia’s carbon price.

“2 About 60 percent of workers and over 80 percent of firms are informal (DANE 2022c).
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A higher effective carbon price can be achieved in one of two ways and would incentivize emission
reductions while mobilizing public financing. The options are to increase the carbon tax and/or increase
excise taxes. Under the current carbon tax design, total emissions are estimated to fall by 2.6 percent from
the NDC's baseline scenario by 2030, but up to 40 percent if the carbon tax reached US$67/tCO,e by 2030
(consistent with a slow decarbonization scenario of net zero by 2060 (OECD 2021)). Emissions are estimated
to fall across all sectors, but the largest reductions would be observed in industry. A carbon tax increase
would reduce fuel consumption by increasing prices. For example, with higher carbon taxes, the price of
gasoline is estimated to increase 15 percent and the price of diesel 18 percent relative to the current carbon
tax. Finally, revenues are estimated to increase up to 0.7 percent of GDP per annum (about US$4 billion)
by 2030, using a partial equilibrium model (Carbon Pricing Assessment Tool) (World Bank and DNP 2023).

Although increasing effective carbon prices would be enough to finance public climate investment,
it would not be enough to also offset revenue losses from global decarbonization and would have a
negative impact on GDP and household consumption. By increasing energy prices, the carbon price
increase would lower investment and consumption, including compared to a scenario where public climate
investment is financed by cutting other spending and raising other taxes, or compared to a scenario
(unsustainable) where public climate investment is financed through debt. Yet relative to a scenario with
climate change but without public climate investment, GDP would still rise. In addition, because the
carbon price increases energy prices, households’ purchasing power and consumption would on average
fall 0.8 percent by 2040 across all income groups, with the largest consumption loss—up to 0.9 percent—
incurred by the poorest households (Table 4.1).

In addition to increasing carbon prices, Colombia would also need to increase total taxes, preferably in
a way that raises the progressivity of the tax system and minimizes impact on growth (Figure 4.3). The
World Bank (2021e) proposes concrete measures to increase taxes by between 0.3 and 0.7 percent of GDP
while shifting the composition of taxes in a way that raises the progressivity of the tax system and is supportive
of growth. These measures, and a higher effective carbon price (as suggested above), would generate enough
funds to (i) pay for public climate investment, (ii) compensate households in the first three deciles of the income
distribution for real disposable income losses caused by carbon pricing, and (iii) offset part of the revenue
losses from the global decarbonization. Compensating poor households would cost slightly less than 0.1 percent
of GDP, or only about 14 percent of revenue from carbon pricing. If designed appropriately (see World Bank
(2021e)), these additional tax increases would have a minimal impact on GDP (relative to only using carbon
pricing) but would lead to higher investment and higher public spending (Figure 4.2). Also, if revenues (other
than those from carbon pricing) are increased through progressive taxes, the entire policy package would be
progressive, with household consumption increasing 0.6 percent for the poorest income groups, while the richer
income groups would bear the bulk of the cost with a decrease in consumption of up to 2.5 percent.

FIGURE 4.2. With the right composition, increasing other taxes supports investment and allows increasing public
spending (percentage change in total investment and public consumption under carbon pricing only and carbon pricing
plus other taxes, relative to a scenario without climate action)

Impact on aggregate investment (°/o) Impact on public consumption (°/o)
12 4.0
1.0 35
08 3.0
046 2.5
o
o = 15
.
-04 g
06 00 N .
08 -0.5
-1.0 -1.0
Carbon pricing Higher taxes Carbon pricing Higher taxes

2030 M2040 M 2050
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FIGURE 4.3. Increasing other taxes can create space to compensate the most vulnerable households for losses
from higher carbon prices (percentage change in household consumption, by quintile, relative to a scenario without
comprehensive tax reforms)
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TABLE 4.1. Assumptions underlying scenarios and comparison across scenarios

Scenarios'
Carbon
Noclimate  Climate Global Climate Carbon pricing Higher
change damage decarb. invest. pricing and higher productivity
taxes
(0) (A) (B) © (D) (E) (F)

Damage and losses o

Damage under SSP2 (4.5) X X X X X X

Damage under SSP3 (7.0) X X

Damage SSP3 (7.0)

upper bound? x x

Global decarbonization X X X X
Climate investment X X X X
Funding for climate investment

Carbon tax X X X

Increase in other taxes X X

Compensation for the poor X X

Higher productivity X
ety eroee 262050 W-0  ®-0 (©-A ©®-® ©-@ F-6

GDP (under SSP2 (4.5)) -1.5 -9.7 1.2 0.2 0.3 upto 16

Sp?ppeﬁubnoduer:ds)zsp3 70 2.5 n.a. 2.0 n.a. n.a. n.a.

Total investment 0.0 n.a. 0.0 -0.7 0.2

Government consumption 0.0 n.a. 0.0 0.4 3.7
References: eaty” Set1z NG 45 anaas PB4

Source: Authors’ estimates.

" Although there are non-linearities in the model, summing differences across scenarios offers a good approximation (that is, as an example, the GDP
difference between scenario (D) and (0) is approximately equal to (D) - (B) + (B) - (0)).

2 Upper bound = SSP3 (7.0) scenario.
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4.2.2. Increasing labor productivity will be needed to create additional macroeconomic space to
finance the climate transition

In addition to policies to diversify exports or increase revenues, increasing growth will be important
for creating space to relax the macroeconomic constraints. Growth would open up space to finance
and absorb greater investment, and to reduce vulnerabilities to a wider range of shocks than those strictly
related to climate. For example, higher growth would allow running higher fiscal deficits while keeping the
debt-to-GDP ratio stable.

Increases in labor productivity in different sectors have different impacts on GDP. Figure 4.4 shows the
estimated additional impact on the level of GDP (relative to the scenario of the previous section) of three
alternative scenarios of productivity increases: a permanent 2 percent annual increase in labor productivity
(i) in the agricultural sector, (ii) in the manufacturing sector, and (iii) in both sectors.** Productivity growth
in a sector increases its competitiveness and leads to higher output and demand for factor inputs,
higher wages, and higher demand for intermediate and final inputs, which have positive spillover effects
in other sectors and on GDP. Owing to its smaller size in the economy, increasing productivity of only
the agricultural sector—for example, by repurposing agricultural subsidies toward green innovation (see
Section 3.1.2)—increases GDP in 2050 by less (6.2 percent) than increasing productivity in manufacturing
(9.9 percent). These differences in the level of GDP are equivalent to an increase in real GDP growth
from 3 to 3.2 and 3.4 percent, respectively. Of course, increasing productivity in both agriculture and
manufacturing would have an even greater impact on GDP (in level)—on the order of 16 percent, equivalent
to 3.6 percent growth.

Yet there could be tradeoffs in terms of land use. While higher productivity in agriculture is important to
help meet a growing demand for food and boosting rural incomes in the transition, it could create pressure
on forests in the absence of the kinds of deforestation control policies outlined in 3.1.1 or in the absence
of effective policies steering agricultural development away from areas of high deforestation risk. Higher
productivity in manufacturing also results in higher demand for land (because as aggregate demand rises,
so does demand for agricultural products). However, because the spillovers generate a lower increase in
agricultural production, the pressure on forests increases less (Figure 4.4).

Increases in labor productivity in different sectors also have different impacts on household
consumption. Productivity increases in the agricultural sector raise rural households’ consumption
more than urban households’, thereby somewhat closing the consumption gap between rural and
urban households. Increases are also greater for poorer rural households. Consumption increases from
higher-productivity growth in manufacturing are similar across income groups and across urban and rural
households (Figure 4.4).

An additional benefit of increased productivity is that it eases fiscal constraints and supports
export diversification. Indeed, a rise of 0.4 percentage points in growth would allow expanding the
fiscal deficit by 0.3-0.4 percent of GDP while keeping the debt-to-GDP ratio stable at 55 percent of GDP.
That is, the government could increase its annual net borrowing by up to 0.4 percent of GDP without
affecting debt sustainability. Improvements in manufacturing productivity would have positive effects
on the competitiveness of the Colombian economy and would create an environment favorable to export
diversification.

“3Qualitatively, the results do not change if total factor productivity is increased instead of labor productivity.
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FIGURE 4.4. Increasing productivity in manufacturing raises GDP and household consumption, but also leads to lower
increases in land use relative to increased agricultural productivity
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4.2.3. Macroeconomic policy for climate action and development

Supporting climate action and achieving development goals will require coordinated and
transformational measures across multiple dimensions. Specifically, Colombia would need to:

»  Raise the effective carbon price, extend its coverage, and increase other taxes while promoting
progressivity and limiting the impact on economic activity (World Bank 2021e). At the same time, it
would be important to improve spending efficiency to open up fiscal space.

»  Offset the impact of higher effective carbon prices on the poor. This can be done by compensatory
payments to the poorest households (at least those in the bottom two deciles of the income
distribution) for the direct and indirect effects of higher carbon prices.
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»  Quickly eliminate fuel subsidies. The government has indicated that fuel subsidies will be significantly
reduced (or even eliminated) over the medium term. Not only would eliminating fuel subsides open
up fiscal space; it would also augment the effects of carbon pricing on emissions.

» Increase the productivity of labor and of the economy in general, manufacturing in particular. This
can be done by reducing barriers to entry for firms, reducing the costs of complying with rules and
regulations, reducing barriers to accessing credit, and expanding digitization.

»  Favor export diversification and increase the export participation of products with high value-added.
Actions include attracting foreign direct investment in non-traditional sectors, leveraging
international migration to Colombia and Colombian migration abroad to increase the transfer of
knowledge, and improving commerce, logistics, and institutions for trade.

4.3. Financing the resilient net-zero pathway

Mobilizing financing is critical for Colombia to navigate the climate transition and to achieve its
development goals. Between 2011 and 2021, Colombia mobilized about 24.3 trillion pesos for climate
adaptation and mitigation from public, private, and external sources (DNP and Fedesarrollo 2022). On
average, this was the equivalent of 0.2 percent of GDP. Of this total, 4.5 trillion pesos in grants were
provided by external sources. The investments required for Colombia to meet its climate objectives will
require a significant scale-up of financing well beyond these figures.

This requires action on two fronts. First, identifying sources of financing. This includes repurposing
carbon-intensive subsidies and direct public financing of climate-smart investments, but also tapping
global, bilateral, and multilateral sources of finance and climate financing initiatives. Second, making sure
that financial regulations are designed to equip financial institutions to identify sources of financing and
mobilize them for the best uses. On both fronts, the actions will involve the public and private sectors,
including the financial sector.

4.31.  The estimated additional financing needs

Additional financing needs from the private and public sectors will amount to about 1.5 percent of
GDP between 2023 and 2030, and 1.1 percent of GDP between 2031 and 2050. This would constitute a
level of climate financing 5-7 times what has been mobilized so far. These numbers assume the following,
which is summarized in Table 4.2:

»  The government will be able to fund part of the climate transition by raising revenue and
improving spending efficiency but would need to increase net borrowing and/or mobilize
donor resources by about 0.4 percent of GDP between 2023 and 2030, and 0.2 percent of GDP
between 2031 and 2050. As discussed in Section 4.1, the government would need to mobilize
between 1.6 and 1.8 percent of GDP to make up for revenue losses from global decarbonization and
additional spending related to the climate transition. The increases in the effective carbon price
and increase in other taxes could contribute between 1 and 1.4 percent of GDP. As indicated in
Section 4.1.2, spending efficiency measures, especially on utility subsidies, could free up 0.4 percent
of GDP. Greater growth from increased productivity could allow covering residual financing up
to 0.4 percent of GDP peryear. This is because greater growth would allow the government to expand
the deficit without affecting debt sustainability.

»  The private sector would need to finance additional climate investment up-front and would only
later recover the costs through increases in prices or reduced operational costs. Under this
assumption the private sector additional financing need would amount to about 1.1 percent of GDP
between 2023 and 2030, and 0.9 percent of GDP between 2031 and 2050.
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Estimates of additional demand for climate finance might be different from estimates of additional
financing needs. Climate finance is one of many financing sources. In the case of the government,
demand for climate finance will likely depend not only on the amount of climate investment but also on
how green borrowing fits the overall financing strategy. For example, if green bonds allow the government
to lower financing costs, extend maturity, or reduce exchange rate risks, government issuance of these
instruments might as well be as high as total green investment, even if revenues have gone up (or,
alternatively, other spending has come down) as suggested above.

TABLE 4.2. An illustrative pathway for funding Colombia’s climate transition costs

Range of additional financing needs (in percent of GDP)

2023-2030 2031-2050

Total: public + private 1.5 11
Public sector (=A- B) 0.4 0.2
(A) Climate transition costs 1.7 1.9
Revenue losses from oil and coal 1.2 1.6
Additional climate investment 0.4 0.2
Adaptative social security 0.1 0.1

(B) Resources from revenue shifts and spending reductions (net) 1.3 1.7
Carbon pricing 0.7 0.7

Higher taxes 0.3 0.7
Increase efficiency of spending and subsidies 0.4 0.4
Compensation for the poor -0.1 -0.1

Private sector (= C) 1.1 0.9
(C) Additional climate investment 1.1 0.9

Source: Authors’ estimates.

4.3.2. Development of climate finance instruments and markets

The Colombian government and its financial sector have been at the forefront of the development of
climate finance instruments. After establishing a green bond framework compliant with the International
Capital Market Association’s Green Bond Principles, Colombia issued its inaugural sovereign green bond
in pesos in 2021, the first such issuance in Latin America. Raising the equivalent of US$850 million, or
about 0.2 percent of GDP across issuances, at a lower yield than comparable “non-green” issuances,
the proceeds financed the green agenda. Since 2016, the Colombian private sector—primarily financial
institutions—has issued approximately US$880 million of sustainable and green bonds in Colombia.

However, green bond issuances and credit, and other green capital market instruments, remain
below their potential. The number of private sustainable and green bond issuances has remained
modest—5 sustainability bonds and 10 green bonds. In the credit market, Colombia’s financial sector lent
out US$123 billion in 2021 (Asobancaria 2021). Of this, 2.4 percent, or US$3 billion, was rated as “green”
finance using the criteria of Colombia’s green taxonomy.** Although the green taxonomy is not perfectly
congruent with climate criteria, this is roughly equivalent to the US$3 billion that the private sector would
need to mobilize annually between 2023 and 2030 for the RNZP. However, 96 percent of current loans
are concentrated in the transport, construction, energy, and water sectors. In light of the need for climate
finance in the AFOLU sector—where concessional finance will be of particular importance given the
small size of many producers—and in the waste and manufacturing sectors, additional financial products
serving these sectors need to be rolled out. The banking and financial sector still face informational

“4Based on reporting from 12 financial institutions.
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barriers that often prevent them from making informed decisions about climate investing, its benefits,
and the technological components and steps required to take advantage of important reforms and
recently promulgated standards.

Other green capital market instruments are also underdeveloped. Capital market instruments and
vehicles such as blended-finance platforms, green infrastructure funds, green exchange trade funds,
carbon credit markets, climate-linked bonds, and sustainability-linked bonds have not yet reached
their full potential in Colombia. There are several reasons for this. A main one is the lack of awareness
and understanding of these instruments among investors and issuers. Many investors in Colombia are
still unfamiliar with the green taxonomy and related instruments. This lack of understanding makes it
difficult for issuers to attract investors and raise funds for sustainable projects. Another reason for
the underdevelopment of green capital market instruments is the limited pipeline of investment-ready
projects that these instruments would finance. Sector platforms involving the real, finance, and public
sectors can help resolve such bottlenecks and improve the quality of finance, and project preparation
facilities can help build a pipeline of bankable projects.

Carbon markets are still in the early stages of development in Colombia, but NDBs could play a
catalytic role in their development to improve the financial returns of climate investments. Colombia
is developing a robust institutional and regulatory framework to govern the creation of environmental
assets such as carbon credits. Beyond existing voluntary carbon markets, mainly based on forest carbon,
future cashflows from the monetization of carbon credits could provide an important complement in the
financing of sustainable infrastructure projects by improving financial returns and repayment periods.
NDBs, because of their expertise in working with key sectors of the economy as well as the government
and state-owned enterprises, are well placed to create platforms and co-invest with private funds and
align new funds with government strategy. This would improve liquidity and monetization options for
environmental assets.

The financial sector will play a major role in enabling the transition, especially if it can provide patient
capital. Since green investments usually involve more extended payback periods, they require long-term
financing. The Colombian financial sector is best placed to exploit these opportunities, and the role
of NDBs is particularly important (see below). It will be important for patient financing to reach small-
and medium-sized enterprises (SMEs) in a wide range of sectors. The participation of smaller firms in
reaching net-zero commitments is crucial given their representation in key value chains for Colombia.
However, the use of earmarking the borrowed funds for specific uses should be avoided in order not to
generate distortions that could undermine productivity.

Despite all the achievements to date, the green financial sector could be developed further. Moving
forward, the financial sector can leverage the green taxonomy and green bond frameworks to scale up
climate finance for strategic areas, such as climate-smart agriculture and low-carbon infrastructure.
At the same time, the financial sector superintendent can help banks map their green portfolios,
overcome key challenges to green taxonomy implementation, and scale green investments. It is therefore
crucial to further improve existing metrics and push for more transparency on the financial impact of
climate change in investment portfolios. Mapping green portfolios should be done in parallel with risk
assessments that include climate-related financial risks because scenario and impact analysis related to
climate change is still a work in progress in the financial sector and, currently, financial institutions are not
mandated to disclose their exposure to climate risks or climate opportunities. In line with the Roadmap
for Greening the Financial Sector, the government needs to promote the economy-wide disclosure of the
environmental, social, and governance (ESG) and climate-related performance of financial institutions
using international standards such as the Sustainability Disclosure Standard. Improving metrics and
increasing transparency facilitate the creation and adoption of climate finance instruments because
local and foreign investors can better estimate the financial and environmental performance of their
investments. In addition, board-level commitment is needed to define climate-related governance,
strategy, opportunities, risk management, and metrics. The mandatory use of the green taxonomy would
enable financial institutions to clearly identify green assets and disclose their green exposure.
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Climate finance instruments should also take into consideration the different risk/return profile of
potential investors, as well as the capacity of local firms to tap into financial markets. While large
institutional investors such as pension funds and other financial institutions are better positioned to
tap into climate finance instruments offered by capital markets (such as green bonds), a large share
of the local private sector is composed of less sophisticated firms that may require a different set of
instruments and incentive structures. In this context, it will be important to develop innovative new climate
finance instruments, including de-risking structures, corporate loans, project finance loans, revolving
credit facilities, and derivatives, as well as to provide technical assistance for developing investment-ready
projects. NDBs have an important role to play here and could strengthen their leadership in mobilizing
donor funding, public resources, and private capital, in particular by developing blended finance strategies
to attract concessional finance to lower capital costs.

4.3.3. Therole of the public sector in channeling funds

National development banks can play a critical role in delivering climate finance. First, compared to
private investors, NDBs usually have a greater appetite for financing longer-term, higher-risk investments
and can thus address critical market barriers associated with green investments, such as long payback
periods and high perceived project risks. Second, NDBs can catalyze private finance for green activities
by developing innovative approaches such as blended finance, co-financing, and de-risking instruments
such as guarantees. Third, NDBs can help build a record on green investments by acting as a first mover
and financing demonstration projects at the early stages of market development. Finally, NDBs can
provide technical assistance and capacity building at all stages of project development (Dalhuijsen et al.
forthcoming).

In Colombia, NDBs have begun to support the climate agenda, albeit with substantial variation
among institutions (Arvai, Letelier, and Gutierrez 2022). Many NDBs are signatories to the Banking
Association’s Green Protocol, an initiative to support the integration of sustainability factors in the
corporate governance of financial institutions and the development of new financial activities and
products targeted at green development. In addition, some NDBs have benefitted from the support
of global concessional funds to strengthen their climate risk management practices or to expand their
product portfolio to include new green products and services. In 2021, 40 percent (US$1.19 billion) of
existing green finance in Colombia came from NDBs (Asobancaria 2021). This represented 18 percent of
the new loans the four major NDBs“® lent out that year (US$6.7 billion). Assuming, for illustrative purposes,
that each dollar of NDB investment leverages 3 dollars of additional private finance, this amount would in
theory exceed the private financing requirements of the RNZP, provided it is effectively targeted.

To channel funds to the public sector at large for climate investments, the government has
established the Sustainability and Climate Resilience Fund (Fondo para la Sustentabilidad y la
Resiliencia Climatica, FONSUREC). The 2022 tax reform earmarked 80 percent of carbon tax proceeds
for climate action to be allocated through FONSUREC. However, with the current tax design, revenues
are estimated to increase by only about 0.04 percent of GDP by 2028. Although it is foreseen that
Colombia’s emissions trading system will generate additional revenues for FONSUREC once it starts
auctioning emission allowances, it is not expected that this will occur before 2026. The amount of finance
mobilized through the emissions trading system will depend on the ongoing regulatory effort to define
its scope, cap trajectory, and auction mechanism. However, given the need to link the carbon tax to
the emissions trading system, the latter’s ability to raise significant further resources will be limited as
long as the carbon tax remains low. Much of FONSUREC's impact will therefore depend not only on the
design of the carbon pricing regime, but also on its ability to efficiently allocate its resources to where
the impact is highest, its ability to leverage private investment, and its capacity to create a pipeline of
investable projects.

“>Based on a review of the 2021 annual reports of Bancoldex, FINAGRO, Findeter, and FDN, and assuming all institutions fully reported
their green finance portfolio. Banco Agrario was excluded from the survey to avoid double-counting its financing with that of FINAGRO.
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Colombia should leverage its PPP expertise to raise domestic and international private capital for
climate action by ensuring that a robust regulatory framework and economic incentives are in place
to accelerate the use of climate-focused PPPs. A regional leader in using PPP instruments (Economist
Intelligence Unit 2019), Colombia procured over 200 PPP projects in infrastructure with a total value
of US$51 billion between 1990 and 2022—US$27.5 billion for roads and US$14.3 billion for electricity
(World Bank 2023a). To catalyze investments in the climate transition, the government recently created
the explicit possibility to develop PPPs for climate change projects. To accelerate the use of these
instruments, the government, through institutions such as the National Development Finance Agency
(Financiera de Desarrollo Nacional), can further encourage private sector involvement in climate-focused
PPPs by (i) implementing a systematic screening process for climate risks and opportunities in project
applications; (ii) structuring a robust pipeline of climate-smart projects, with well-informed and
well-balanced climate risk allocation between public and private stakeholders; (iii) building on its past
experience, especially in the road sector, and providing financial products that complement the market
offer to mitigate specific risks that prevent additional investments; and (iv) developing blended finance
vehicles that focus on mobilizing private capital while leveraging concessional resources to specifically
cover the additional capital expenditures associated with climate mitigation and adaptation components.

4.3.4. Therole of the external sector in channeling funds

Colombia has successfully accessed a mix of available climate financing. This includes dedicated
climate finance, financing from the international private sector, carbon markets, and multilateral
development bank (MDB) lending. Between 2016 and 2022, climate-tagged multilateral financing, which is
contingent on advancing the legislative and regulatory agenda on climate, has amounted to US$ 6.9 billion.
FINDETER is an accredited entity of the Green Climate Fund (GCF) and FDN is seeking GCF accreditation.
It is also identifying financing resources in the international market to implement blended finance
structures, which would allow FDN to offer competitive financing for renewable energy projects—urban
mobility, for example. It is also working to access GCF funds. Colombia is currently tapping into more than
US$ 100 million in targeted finance from the Climate Investment Funds. As mentioned in Section 3.1.1,
Colombia could also tap international forest carbon finance.
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5. Summary of Recommendations

This CCDR provides recommendations for how Colombia can approach realizing both its climate and
development ambitions. This will require rationally managing climate-related physical, transitional, and
financial risks. To propel the systems transformations required to implement the climate transitions, this
CCDR puts forward policy packages centered on the priority sectors for the transitions. Each of the policy
packages proposed in this CCDR is constituted by a selection of high-priority short-, medium-, and long-term
policy actions that would support the country’s resilient, low-carbon development ambitions. The policy
packages and their specific policy actions all differ in their impacts on development and climate, and the
country has varying levels of readiness for initiating them. In addition, each policy action will have to be
assessed against several other challenges, among them resource and capacity constraints, and policy,
institutional, and technological challenges. It is important to note that each policy action by itself does not
constitute a silver bullet - to achieve the system-level changes required, the policy packages need to be
implemented. Given the important role of the private sector, macroeconomic management, and institutional
governance for the climate transitions, the CCDR also identifies cross-cutting policy packages that underpin
success in the sectoral policy packages.

This summary attempts to provide a high-level prioritization of each policy action against these aspects
but should be understood as a preliminary exercise that would benefit from a more in-depth analysis
of institutional and regulatory framework conditions, as well as governance and political economy
challenges, and cost-benefit analysis. Table 5.1 lays out the criteria used for assessing the recommended
policy actions. Table 5.2 below provides the full list of policy packages and their underlying policy actions.

TABLE 5.1. Criteria for prioritizing recommended policy actions

Criteria Description

Adaptation e Reduction of vulnerability to climate risks
Climate impact e Impact on emission reductions

Mitigation

e Potential to avoid lock-in

e Impact on poverty reduction
Human capital
¢ Employment generation potential

Development impact
Economic growth e Relevance to growth as measured by contribution to GDP

Natural capital ¢ Impact on conservation and restoration

e Adequacy of policy framework
Enabling architecture e Adequacy of institutional framework

Implementation readiness ¢ Availability of technology

e Impact on fiscal burden
Financing
¢ Suitability for private investment

Source: World Bank staff, adapted from World Bank (2022i).

59
Country Climate and Development Report: Colombia



TABLE 5.2. Summary of policy packages and actions

Timeline O Short-Term = (2022/2023 to 2024/2025)
urgency: @ Medium-Term = (2024/2025 to 2029/2030)
® Long-Term = (Beyond 2030)
Priority Prioritization
Policy area policy actions result
1. Sustainable and Productive Landscapes
a. Deforestation (& Expand the multipurpose cadaster PYY eee  Human Capital

Control

® Update land registration folios
® Control establishment of new veredas
® Introduce a livestock traceability system

(® Phase out incentives for unsustainable cattle
ranching

® Develop employment alternatives outside of land
use sectors around deforestation hotspots

® Align policies at national and decentralized levels
(® Scale up sustainable production and restoration
® Conduct inclusive land use planning

® Strengthen land and tenure rights for IPLCs

® Increase extension services

{® Expand sustainable value chains for agricultural
and forest products

® Build capacity of Regional Environmental
Authorities

® Strengthen the National Parks Unit
® Increase the effectiveness of law enforcement

Development

00
Climate

Readiness

Growth
Natural Capital

Adaptation
Mitigation

Enabling Architecture
Financing

b. Climate-Smart
Agriculture

® Repurpose agricultural support towards green
innovation

(® Strengthen the agricultural innovation system

® Design financial products for technology
adoption and improve risk management

( X X J
Development

Human Capital
Growth
Natural Capital

eee  Adaptation
® Set targets for development banks to expand ... @ vee Mitigatkl)n
CSA lending and include climate criteria in Climate
lending decisions
® Expand access to finance in rural areas, through Enablin
Fls, bundled with technical assistance 000 Architefture
@ Initiate partnerships to integrate digital solutions | Readiness “**" Financing
into producers’ practices
@ Expand the provision of guarantees and
agricultural insurance
2. Low Carbon and Resilient Infrastructure
a. Energy ® Align electricity sector policies, planning and PYY eee  Human Capital

regulations with decarbonization objectives

(® Developing a climate-resilient electricity
generation, transmission, and distribution system

® Increase the share of renewable power
generation

® Increase energy efficiency uptake with a focus on
buildings

@ Increase electrification of end uses (buildings
and industry)

@ Develop regulation for production and use of
low-carbon hydrogen

Development

Climate

Readiness

Growth
Natural Capital

Adaptation
Mitigation

Enabling Architecture
Financing
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Timeline
urgency:

Policy area

O Short-Term = (2022/2023 to 2024/2025)
@ Medium-Term = (2024/2025 to 2029/2030)
® Long-Term = (Beyond 2030)

Priority
policy actions

b. Transport

Prioritization
result

® Investing in climate resilient rural roads in
lagging regions

O Strengthen regulatory framework and use of
climate finance products designed to incentivize
private investment in adaptation of primary roads.

( X X J
Development

Human Capital
Growth
Natural Capital

. . ese  Adaptation
® Electrify public transport systems ... ® ses  Mitigation
® Improve bankability of concession contracts in Climate
urban transport
® Continue th_e modal shift toward active eee  Enabling Architecture
transportation 000 ees  Financing
® Develop policy and investment program for low Readiness
carbon trucking
@ Implement multimodal freight projects
c. Water ® Invest in water supply, sanitation, and irrigation PYY eee  Human Capital

in lagging regions
® Reduce fragmentation in water supply and
sanitation services

Development

Growth
Natural Capital

ese  Adaptation
cee Mitigation
Climate
YY) Enabling Architecture
eee  Financing
Readiness
3. A People-Centered and Just Transition
a. Social @ Expand coverage and amount of social PP eee  Human Capital
Protection assistance programs Growth
@ Improve social assistance programs’ delivery Development Natural Capital
mechanisms
@ Link social assistance programs to economic )
inclusion strategies o000 oo ?Adaptatlon
. . ) . itigation
@ Implement a dynamic household social registry Climate ttigatl
@ Integrate the social registry with early warning
systems
Enabling Architecture
Readiness Financing
b. Job ® Implement training and reskilling programs P eee  Human Capital
Transitions eee  Growth

® Promote innovation in green technologies

® Promote linkages between firms and research
institutions

@ Implement compensatory transfers and
insurance programs

@ Facilitate spatial reallocation of individuals

Development

Climate

Readiness

Natural Capital

Adaptation
Mitigation

Enabling Architecture
Financing
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Timeline O Short-Term = (2022/2023 to 2024/2025)
urgency: @ Medium-Term = (2024/2025 to 2029/2030)
® Long-Term = (Beyond 2030)
Priority Prioritization
Policy area policy actions result
4. Macroeconomic Management
® Increase the effective carbon price while YY) e Human Capital

protecting the poor
® Compensation systems for the poorest to

account for the effects of increasing the effective

price of carbon
® Increase collection of other taxes, reducing

eee  Growth
Development | eeo  Natural Capital

(X X J Adaptation
eee  Mitigation

economic inefficiency and increasing Climate
progressivity
® Reduce fuel subsidies
i ici i ( X X J
{® Increase spending efficiency to create fiscal eee  Enabling Architecture
space Readiness ees  Financing
® Increase labor productivity in manufacturing
5. Private / Financial Sector Mobilization
® Public development banks to implement the PY Y eee  Human Capital

green taxonomy

® Public development banks to expand blended
finance products

® Financial institutions to improve metrics for
assessment and disclosure of climate-related
financial risks

(® Promote use of international disclosure

standards such as IFRS Sustainability Disclosure

Standard

{® Financial institutions to define climate-related
governance, strategy, opportunities, risk
management, and metrics

({® Strengthen regulation to accelerate
climate-focused PPPs

(® Develop innovative new climate finance
instruments and use the Green Taxonomy

® Strengthen carbon credit markets

eee  Growth
Development | eee  Natural Capital

00 eee  Adaptation

Climate eee  Mitigation

LA A eee  Enabling Architecture
Readiness eee Financing

62

Country Climate and Development Report: Colombia



Timeline O Short-Term = (2022/2023 to 2024/2025)
urgency: @ Medium-Term = (2024/2025 to 2029/2030)
® Long-Term = (Beyond 2030)
Priority Prioritization
Policy area policy actions result
6. Strengthening Coordination, Institutions and Capacity
® Improve coordination between national agencies PY Y Human Capital

to ensure climate policy alignment

® Improve collaboration mechanisms between the
central and decentralized levels

® Develop a comprehensive program of measures
to reach the NDC targets

® Develop detailed implementation plans for
all adaptation and mitigation actions with
connected financing frameworks

® lIssue technical guidance and build capacity
to ensure quality across territorial planning
instruments

® Mainstream adaptation into territorial planning

({® Bolster coordination between SISCLIMA and the
National System for Disaster Risk Management

(® Strengthen subnational capacity for the
implementation of adaptation measures

® Conduct/update risk and vulnerability
assessments to inform subnational government
planning

® Develop guidelines and methodologies to aid
subnational adaptation planning

® Develop template projects for climate adaptation

@ Monitor NDC and LTS achievement

eee  Growth
Development | eee  Natural Capital

ooo eee  Adaptation
Climate eee  Mitigation

eee  Enabling Architecture
Readiness Financing
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