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Enabling LMICs to "Leapfrog" to Low-Carbon Economies: Policies are needed to lower 

emissions and help LMICs to leapfrog. Carbon pricing can be an important tool for that 

but needs to take several risk factors into account, and should be supported by 

international climate finance. 

 

Carefully Designing Carbon Pricing for Country-Specific Contexts: Carbon pricing can 

be an effective tool but it must be carefully tailored to fit local economic and institutional 

contexts. This includes accounting for institutional constraints, limited infrastructure, and 

informal economies. Gradual implementation, along with compensatory measures, such 

as targeted subsidies or cash transfers, is essential to protect vulnerable populations and 

ensure equitable outcomes. 

 

Addressing Distributional Effects: Carbon pricing policies can have uneven impacts 

across and within income groups. Policymakers must consider factors beyond income 

like cooking fuel use, appliance ownership, and regional disparities to understand who 

will be most affected. A thorough understanding of these distributional impacts is 

essential for designing effective compensation schemes that ensure equity and avoid 

exacerbating existing inequalities. 

  

Using Carbon Pricing to Mobilize Domestic Resources and Broaden the Tax Base: 

Properly designed carbon pricing can generate substantial revenue for LMICs, 

expanding the tax base and funding sustainable development. These resources can 

support renewable energy projects, green jobs, and compensatory mechanisms, 

ensuring an equitable transition for all.  

  

Integrating Carbon Pricing Policies and Sustainable Development: In LMICs, carbon 

pricing must not conflict with other sustainable development goals, such as access to 

clean cooking fuels and food security. Without proper compensatory measures, higher 

energy prices could worsen health outcomes and increase environmental degradation 

through deforestation.  

 

Building Public Support and Institutional Capacity: For carbon pricing to be politically 

feasible, it is vital to build public understanding of the climate and social benefits of the 

policy. Strengthening institutional capacity and aligning carbon pricing with broader 

development goals can help ensure the success of these instruments
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Introduction 

Despite low emissions in the past and hence limited responsibility for climate change, countries of the Global 

South are among today’s high emitters. Their share of global emissions has doubled from 32% to 63% since 

1990 (IPCC, 2022). When it comes to committed emissions, i.e. emissions that can be expected from 

existing infrastructure, this share is projected to even increases further, as illustrated in Figure 1 (IPCC, 

2023). This increase in emissions can be attributed to both rapid economic growth and insufficient policies 

to steer a low carbon development pathway, including pricing instruments (Fuhr, 2021).  

 

 

 

 

 

Carbon pricing instruments play an increasingly important role for reaching national and international climate 

objectives. Indeed, carbon pricing has contributed to reducing emissions in the past (Döbbeling-Hildebrandt 

et al., 2024). In low- and middle income economies they are additionally considered to be promising 

instruments to mobilise domestic resources (DRM) (Franks et al., 2018). The effectiveness of carbon pricing 

instruments hinges on the level of the carbon price itself, their design, coverage, and the political will of 

implementing jurisdictions to enforce and strengthen them. 

 

Despite increasing interest in carbon pricing schemes, including in LMICs (see World Bank, 2024), their 

introduction can come with various challenges that – if unmanaged - can jeopardize their environmental 

effectiveness and interact negatively with economic development. In addition, introduction of climate 

policies in LMICs requires international support, e.g. through dedicated climate finance.  

 

 

Challenges for carbon pricing in LMICs 

Theoretically an efficient tool for climate policy, the introduction of carbon pricing raises several concerns 

related e.g. to distributional impacts, competitiveness, and emissions leakage. For LMICs, it is often unclear 

how carbon pricing fits with the local economic and institutional circumstances, including fiscal constraints, 

limited institutional capacity, poor access to credit, lack of competition in energy markets, incomplete energy 

Figure 1 – Historic global emissions and projected committed emissions by country or region. (Own graphic 

based on IEA, 2020 and Tong et al., 2019) 
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access, and inadequate public infrastructure to facilitate the switch to cleaner alternatives (Sterner et al., 

forthcoming).  

Theories and practices of taxation and emissions regulation have predominantly been developed within 

industrialized countries, not taking developing country particularities into account (Timilsina, 2022). While 

the economic rationale for carbon pricing remains robust, countries in the Global South face lower incomes 

and multiple challenges that often conflict with climate goals, potentially affecting the feasibility of various 

carbon pricing levels and instruments. Thus, the impact of a carbon tax is heavily influenced by the specific 

context of a country and the use of the revenues (Labandeira et al., 2022; Timilsina and Sebsibie, 2023). 

In developing and emerging economies it is furthermore pivotal that carbon pricing does not interfere with 

achieving other sustainable development goals. A salient example is the role of cooking fuels. Higher prices 

for fossil fuels would lead to people using more biomass, implying more indoor air pollution and related 

health issues, as well as potential negative impacts on nutrition intake (Lay and Greve, 2023; Aggarwal et 

al., in press). Increased firewood collection could further drive deforestation or have negative impacts on 

gender equality as it could divert women’s time from market work. Removing fossil fuel subsidies can further 

harm lower-middle-income consumers, particularly where public transportation infrastructure is inadequate 

and private vehicles are essential for accessing jobs, education, and healthcare. 

The introduction of carbon pricing policies therefore requires careful planning and additional policy 

measures. The effectiveness of pricing schemes hinges on credible policy environments that allow additional 

prices for carbon emissions to be seen by households and firms. Transfers and complementary policies are 

pivotal to balance the unequal impacts of carbon pricing on households. In many countries, existing transfer 

policies could be used. However, in their current form they are not always reaching those parts of the 

population that should be targeted, that is, parts that are highly affected and very poor (see Missbach et al. 

2024 for a comprehensive analysis in Latin American Countries).  

Introducing carbon pricing and fossil fuel subsidy reforms in LMICs hence requires to carefully analyse the 

specific country context prior to their introduction. The decision on additional policy measures needs to 

consider factors such as market environments, institutional capacity, sectoral emission profiles, and 

potential co-benefits. Table 1 outlines particular challenges for implementing carbon pricing policies in 

LMICs, i.e. the critical factors that determine the success of emissions pricing in these regions, and 

approaches to mitigate associated risks. The second part offers deep dives into selected issues. 
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  Table 1: Challenges for carbon pricing instruments in LMICs and associated risk mitigation strategies 

  Risk Risk mitigation strategy 

S
o

c
ia

l I
m

p
a
c
ts

 &
 E

q
u

it
y 

Distributional effects   Uneven effect of carbon pricing on households 

between different and within the same income 

group (horizontal heterogeneity) with the risk of 

pushing people into poverty. Effect varies based on 

factors like income distribution, household 

expenditure patterns, and sources of income. 

 Ex-ante assessment of impacts of carbon pricing to 

identify particularly affected household profiles (e.g. 

CPIC, CPAT)  

 Compensation policies such as lump sum or targeted 

transfers are seen as pivotal to balance the unequal 

impacts of carbon pricing. 

Sustainable 

development trade-

offs 

 Increased fuel costs forcing poorer households to 

revert to traditional fuels like firewood and dung, 

worsening local emissions and health outcomes.  

 Increased food prices decrease nutrition intake 

with adverse effects on health or child 

development  

 Ex-ante assessment of carbon pricing impacts on 

relative cost of food and fuel increases on particularly 

affected household profiles 

 Compensation policies such as targeted transfers, food 

subsidies or LPG vouchers for poorer households 

 Exemptions for particular goods, e.g. LPG 

Accessibility of 

transfers 

 Use of revenues for universal or targeted transfer 

schemes insufficient due to incomplete scheme 

coverage, low targeting accuracy or low 

institutional capacity, thus often missing the 

poorest and those most affected by carbon 

pricing.  

 Mechanisms to facilitate revenue-recycling programs 

ideally set up before introducing a carbon price to avoid 

delays in taxing and payments.  

 Expansion of existing transfer programs or design of 

novel compensation mechanisms if existing programs 

have insufficient coverage and governments intend to 

use them to protect the most vulnerable. 

 Other alternatives are the provision of public goods 

(Universal Basic Services) or green investments in local 

economies from which the most vulnerable can profit.  

Political backlash and 

vested interests 

 Strong opposition of well-organized and 

concentrated special interest groups (e.g., 

businesses and industry) conducting successful 

lobbying activities influencing the political 

feasibility of carbon pricing. 

 Assess country-specific determinants to increase public 

acceptability of carbon pricing through revenue 

recycling in public investments in social, economic or 

environmental programs.  

 Make sure the public understands the climate benefit of 

the carbon pricing policy and accepts the way 

revenues are used. 

G
o

v
e
rn

a
n

c
e

 &
 I
n

st
it
u

ti
o

n
s 

Limited institutional 

capacity 

 Stunted institutional capacity to facilitate a 

regulatory environment for carbon pricing. 

 Limited administrative capacities for e.g. 

collecting sufficiently granular emissions data. 

 Policy-based climate finance for capacity building and 

institutional reforms. 

 Carbon pricing can generate the needed revenue to 

support quality institutions. 

 Peer-to-peer learning. 

Informality & low tax 

revenue 

 Consumption-based taxes are difficult to regulate 

and monitor and are likely to be less efficient as 

they induce tax evasion. 

 Large informal sectors limit government revenues 

necessary for functioning public institutions.  

 Upstream application of a carbon tax in the formal 

economy (e.g., at refineries) simplifies monitoring and 

incentivizes businesses to shift to the formal sector by 

altering the relative costs of a shift. The expansion of 

the formal sector increases the tax base and revenue, 

which can be invested in social and public 

infrastructure. 

Alignment between 

government 

institutions 

 Conflicting interest between responsible 

ministries and other actors, such as subnational 

administrative units. 

 Inclusive stakeholder engagement and dialogue, 

potentially establishing a high-level coordinating body. 

 Integrating carbon pricing with broader development 

goals. 

L
o

c
a

l e
c
o

n
o
m

ie
s 

Lack of competition in 

energy markets 

 Limited effect and high politicization of setting a 

carbon price in highly regulated markets due to 

distorted pricing mechanisms.  

 Emission pricing must come in tandem with market 

reforms or investments that make behavioral responses 

possible.  

Insufficient public 

infrastructure and 

high upfront costs 

 Challenge of high up-front investment needs for 

the adoption of new technologies to enable the 

transition of the energy and transport sector.  

 Considerable infrastructure investments and enabling 

policy environments needed to make alternatives viable 

(incl. efficient pricing to incentivize market 

development, public transport infrastructure, energy 

infrastructure and promotion of clean energy sources 

etc.)  

Competitiveness and 

emissions leakage  

 Companies (and emissions) moving to other 

regions leading to loss of market competitiveness 

and emissions shifting to non-regulated areas. 

 Border adjustments and international agreements 

Fossil fuel 

dependence 

 Countries that are endowed with and whose 

development strategy is highly dependent on 

fossil fuels are in a category of their own where 

climate policy can be perceived as a 

considerable threat to development. 

 International support including transfers to develop new 

industries and labour markets, as well as to overcome 

domestic political economy constraints (e.g. JETPs) 

 

https://www.cpic-global.net/?trk=public_post-text
https://www.imf.org/en/Topics/climate-change/CPAT
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Deep dive I: Opportunities for domestic resource mobilisation through carbon pricing 

Carbon pricing offers significant opportunities for domestic resource mobilization in low- and middle-income 

countries. By implementing carbon pricing mechanisms, such as carbon taxes or cap-and-trade systems, 

countries can generate substantial revenue that can be reinvested into their economies. This revenue can 

be used to fund critical public services, such as healthcare, education, and infrastructure, or to support the 

transition to a low-carbon economy through investments in renewable energy and energy efficiency.  

Additionally, carbon pricing can help LMICs reduce reliance on external aid by creating a sustainable and 

predictable source of domestic revenue. This financial autonomy strengthens fiscal resilience and enables 

governments to pursue development goals that align with both national priorities and global climate 

commitments. By carefully designing carbon pricing policies to be progressive and equitable, LMICs can 

ensure that the benefits of this revenue generation are broadly shared, supporting both economic growth 

and social welfare. 

Transitioning from fossil fuel subsidies to carbon pricing could generate significant public revenues, which 

would cover a significant part of public spending needed to fulfil the agenda 2030 investment need (Franks 

et al. 2018). The potential impact varies by country, with some nations, particularly in Asia and Africa, being 

able to finance a substantial portion of their SDG needs through this approach (see Figure 2). Countries 

such as India could finance up to 95% of their public SDG investment needs through carbon pricing, while 

in countries such as Senegal or the Democratic Republic of Congo, carbon pricing could cover 67% and 

72% of these needs, respectively. 

 

 

 

 

  

Figure 2 - Fraction of the national public investment need for the SDG agenda that could be financed by 

replacing negative by positive national carbon prices consistent with the 2 °C target. (Franks et al. 2018) 

Shading indicates that private investment needs are higher than in the median country, Swaziland, in which 41% 

of the required total SDG investments can be financed by private sources. 
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Deep dive II: Distributional impacts of carbon pricing policies and the Carbon Pricing Incidence 

Calculator (CPIC) 

Distributional implications of carbon pricing policies 

The social outcomes of carbon pricing are key for gaining public and political support for carbon pricing 

policies. Generally, carbon pricing policies tend to be more progressive in lower-income countries, meaning 

that low-income households are relatively less affected (Dorband et al., 2019; Ohlendorf et al., 2021). The 

specific design scheme of a carbon price is, in addition, decisive for a specific distributional outcome. 

Yet, looking at average effects and comparing income quintiles ignores a large variation in how households 

within specific income groups are affected. In many countries, income alone is not a reliable predictor how 

strongly a household will be impacted by carbon pricing policies (Missbach and Steckel, 2024). To 

understand which households would in particular be impacted by carbon pricing policies, it is crucial to 

consider other factors, such as the type of cooking fuel used, car or appliance ownership. A thorough 

understanding of the heterogeneity of distributional effects, including within income groups (also called 

horizontal effects) is essential for designing effective compensation schemes for households. 

Furthermore, distributional effects can vary significantly at the regional level. In many countries, there are 

highly heterogeneous regional effects that are politically and economically difficult to balance. This is 

important for policymakers to consider, as the regional level is often of great political importance. One 

example is India. Ordonez at al. (2023) find that the abolition of energy subsidies and the introduction of 

carbon pricing in India will have varied distributional effects on households across regions, with significant 

disparities between wealthier and poorer states (see Figure 3).  

Eastern states like Bihar, Jharkhand, and West Bengal, which have higher concentrations of low-income 

households, are expected to face the most regressive impacts. The poorest households in these regions 

spend a larger proportion of their income on energy-related goods, making them more vulnerable to price 

increases resulting from subsidy removal and carbon taxes. In these areas, the combined effects of carbon 

pricing and the abolition of subsidies for LPG, kerosene, and electricity could lead to a sharp rise in 

household expenditures, pushing many into deeper poverty. In contrast, more affluent states like Gujarat, 

Kerala, and Tamil Nadu, with a higher average income and a lower proportion of energy-related spending 

among households, are expected to experience more neutral or even progressive effects. This is because 

the wealthier populations in these regions are better equipped to absorb the increased costs, and any 

impacts would be less pronounced. Therefore, policies that target subsidy removal and carbon pricing 

without adequate compensation mechanisms risk exacerbating pre-existing regional and income 

inequalities. 

Figure 3: Impacts on households of abolition of energy subsides and carbon pricing. Incidence towards first quintile (A) 
and difference in incidence between highest and lowest quintile (B). Red values indicate progressive effects (Ordonez et 
al., 2023). 
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To make data on distributional impacts, including horizontal effects and regional disparities, accessible to 

policy makers and the general public the interactive Carbon Pricing Incidence Calculator (CPIC) has been 

developed. 

About the Carbon Pricing Incidence Calculator 

The Carbon Pricing Incidence Calculator (CPIC) is an interactive web tool which allows to explore the 

vertical and horizontal distributional consequences of carbon pricing and various compensation measures 

for currently 88 countries. The tool calculates the additional costs to households after a carbon price is 

introduced, i.e. the carbon pricing incidence. 

CPIC is designed to provide insights for a broader policy dialogue on design and implementation of carbon 

pricing schemes. It helps to facilitate a deliberative public dialogue to make resulting policies politically and 

socially acceptable. In comparison to other tools, it targets a broad audience of societal stakeholders, 

including policy makers, civil society and media in an accessible manner. Supplementing policy analysis, 

CPIC can help to address socially unbalanced outcomes of carbon pricing. CPIC can be used to explore 

different carbon pricing scenarios and stylized redistribution mechanisms and compare the distribution of 

additional costs in or between different groups of the population in the selected country.  

 

 

The interactive tool was developed in an iterative process with finance ministries and other relevant 

stakeholders in multiple pilot countries, including Mexico and Uganda, supported by German Development 

Cooperation (GIZ)). Staff was trained to use CPIC enabling them to produce adhoc results and evaluate 

stylized scenarios, facilitating inter- and intra-ministry dialogue, helping governments to take informed 

decisions. Further, the underlying data can be used to conduct more detailed country-specific analysis of 

various carbon pricing schemes and compensation measures. Besides its use in the policy process, CPIC 

enables civil society to have access to information on distributional impacts of carbon pricing in an 

accessible manner and can therefore support a rationale, fact-based discourse. 

 

  

Source:  Steckel, J., Missbach, L. and Schiefer, T. (2023). The global Carbon Pricing Incidence Calculator 

(CPIC) (Version 1.0). http://www.cpic-global.net. 

CPIC is based on a large body of peer-reviewed literature and uses a robust methodology that combines 

country-level household budget surveys and multi-regional input-output data (GTAP). The tool currently 

features household data of around 1.5 million households from 88 countries. 

http://www.cpic-global.net/
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Deep dive III: Approaches and challenges for revenue recycling in LMICs 

Introducing carbon pricing policies might be politically challenging based on equity and social acceptability 

concerns. It is recommended that revenues should – at least partly - be recycled back to households to 

mitigate potential regressive impacts of carbon taxation (Timilsina and Sebsibie, 2023). Indeed, revenue 

recycling makes carbon pricing schemes generally more acceptable (Mohammadzadeh Valencia et al., 

2024).  

Revenue recycling can take different forms, including lump-sum transfers, targeted or progressive 

redistribution, i.e. directing more benefits to low-income or heavily affected households, tax cuts or 

investments in infrastructure. Implementing these approaches, however, requires a robust administrative 

framework to ensure that funds reach intended recipients. Furthermore, progressive redistribution can be 

controversial, being viewed as unfair, which can hence affect policy acceptance. 

Most studies on revenue recycling focus on high-income countries where carbon pricing has already been 

implemented. Generally, recycling funds to foster low-carbon investments is found to be more acceptable 

in existing studies than transfers (Mohammadzadeh Valencia et al., 2024). Studies suggest that support for 

carbon taxes may increase if revenues fund climate-related projects, such as renewable energy 

infrastructure. In low-income countries, indirect options, such as funding public goods like health and 

education, may also be important for fostering progressive impact (Harring et al., 2024).  

In many LMICs, existing cash transfer programs already target low-income groups, offering a foundation for 

distributing carbon pricing revenues. Yet, these systems often suffer from imperfect targeting and coverage 

issues, which means that a significant portion of the population affected by carbon pricing may not receive 

adequate compensation. A modelling study on Latin American countries finds that while some of the poorest 

households would be deeply impacted by carbon pricing, they are not always covered by existing cash 

transfer programs (Missbach et al., 2024). The findings highlight the need to expand coverage of existing 

transfer programs or to design novel compensation mechanisms, if governments envisage compensating 

households for additional losses. Existing transfer programs exclude some parts of the population of which 

some are prone to excessive additional costs by carbon pricing. 

In LMICs, tax cuts might not always support progressive recycling effectively. Income tax cuts may favour 

wealthier individuals due to high exemption thresholds, while reducing indirect taxes on essentials like food 

may have limited impact because of small existing tax rates and the large informal economy. Direct 

household compensation, whether universal or targeted, depends on the program’s coverage, targeting 

accuracy, and institutional capacity (World Bank, 2023). Alternatively, revenue could fund key services, 

which might be more progressive, as seen in Nigeria where investments in infrastructure were found to be 

more equitable than direct cash transfers (Dorband et al., 2022). 

A case study on Indonesia, Iran, Dominican Republic and Ecuador, highlighted that reforming regressive 

energy subsidies succeeded largely due to well-planned revenue recycling and public awareness 

campaigns (Moayed et al., 2021). However, even highly progressive reforms can face political resistance, 

particularly from influential groups. Successful implementation of revenue recycling in LMICs requires 

careful consideration of local institutional limitations and pre-existing social assistance structures to avoid 

delays in both taxing and disbursement (Steckel et al., 2021). 
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Deep dive IV: Carbon pricing and sustainable development trade-offs  

Increasing energy prices, e.g. induced by carbon pricing, can have negative effects on household welfare 

that go beyond income. One salient example relates to households cooking with biomass. A lack of clean 

cooking contributes to 3.7 million premature deaths annually, with women and children most at risk (WHO, 

2023). Without proper compensation schemes, people might be pushed back to using more firewood and 

charcoal when faced with carbon pricing or – related – fossil fuel subsidy reforms (Greve and Lay, 2023). 

This shift would likely exacerbate indoor air pollution, with adverse health impacts, particularly in rural and 

low-income households, and could also lead to environmental degradation through increased deforestation. 

One example is Uganda, where poorer households tend to have significantly lower carbon footprints than 

richer ones, largely due to limited access to carbon-intensive goods and services (Missbach and Steckel, 

2024). This creates a distinct pattern of carbon consumption that differs from more industrialized or 

urbanized countries. With up to 90% of Ugandan households relying on biomass for cooking, higher fossil 

fuel prices driven by carbon pricing could inadvertently push more families towards traditional fuels like 

firewood. Aggarwal et al. (forthcoming) show that carbon taxes on fuels such as LPG and kerosene can 

indeed generate substantial health costs from increasing indoor air pollution that exceed the benefits of 

climate mitigation. Moreover, carbon pricing could negatively impact household welfare by impacting calorie 

and nutrient intake. Carbon prices in Uganda would increase food prices (particularly by increasing 

transportation costs) and shifts in cooking fuels also impact particularly diets. Finally, an increasing demand 

for firewood and particularly charcoal can also put additional pressure on deforestation (Rose et al. 2022).  

The design of climate policies needs to take contextual factors into account, in particular for fuels used by 

the poorest parts of the population and consider additional policy measures, e.g. LPG vouchers. To mitigate 

unintended consequences, it is crucial that revenues from carbon pricing are partially allocated to 

compensatory measures, such as targeted transfers or subsidies, to protect vulnerable households. In 

addition, complementary social protection policies in conjunction with carbon pricing could ease potentially 

adverse effects on economic development outcomes in Uganda (Aggarwal et al, forthcoming). This 

approach would help balance the need to reduce emissions with the imperative to safeguard public health 

and maintain household welfare, ensuring that carbon pricing contributes positively to Uganda's sustainable 

development goals and population well-being. 
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