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Five billion reasons to 
invest for change in 
Southeast Asia, South 
Asia, and Africa

This COP28 is a time to reflect on where 
we have arrived after decades of climate 
action, and inaction. The last two COP 
meetings, hosted in Sharm el-Sheikh and 
now Dubai, have shifted global focus to 
fast-growing emerging countries. This is 
a timely pivot, as the consumer power of 
5 billion people1 in the emerging markets 
of Africa, Southeast Asia, and South Asia, 
is like a loaded sling shot – either offering 
a once in a generation chance to build 
sustainable, green economies of the future, 
or delivering a wave of carbon-intensive 
consumption that could upend efforts to 
lower global emissions.

1 International Monetary Fund 2023a
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1 This dynamic – the opportunity and challenge of emerging market growth – is the 
focus of this report. We have combined the latest data and modelling from the IFC, 
World Bank, IEA, IPCC’s Decarbonisation Scenario Explorer, Oxford Economics, 
UKAid, McKinsey Transition Finance Model and other sources, with expert insights 
on the progress of key technologies, to define the investment opportunity, and frame 
the future as it may manifest under various scenarios of policy action and capital 
mobilisation.

But more importantly, we want to take the discussion further, and offer a pragmatic 
roadmap for how, right now, we can direct that slingshot, that loaded potential of 
trillions of dollars of consumer spending, in a direction that is most beneficial to 
low-income households and the world’s shared climate. Emerging markets are the 
least responsible for the climate crisis of today, and currently deliver only a fraction of 
global emissions. But the emissions intensity of their consumption is far higher than 
developed nations. A dollar of GDP in Africa represents over 10 times the emissions 
of a dollar of output in Europe. This high intensity consumption is not only costly for 
the environment as incomes rise but shortchanges emerging consumers who pay 
excessive prices for inefficient technologies.
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It is no longer the case that government subsidies, philanthropic grants, and taxes 
are the only means to accelerate and scale green products and services. Across 
emerging markets, advances in technology, increasing spending power, and new 
entrepreneurial approaches to network efficiencies, mean that a tipping point has 
been reached across multiple sectors, allowing green technologies to outcompete 
incumbent products. In other words, there are now clear pathways for clean 
development in emerging markets that are cheaper than traditional carbon intensive 
alternatives. This is good for households, businesses, countries’ development, and the 
global climate. It can also be a compelling opportunity for investors.

These technologies not only offer a chance to save our planet but are the bedrock of 
the competitive economies of the future. Emerging markets can leapfrog a generation 
of polluting, expensive technology and infrastructure, using clean business models 
to facilitate stronger economic growth, create enormous prosperity, and deliver tens 
of millions of new jobs. Decentralised models of energy, mobility, and agricultural 
planning offer households and business owners control over their wealth, stability of 
income, and even a lower cost of access to credit and insurance. Emerging markets 
can also build competitive advantage around rich natural endowments of sunlight, 
critical minerals, and entrepreneurial talent. 

This report shares our data on these bright, hopeful, and lucrative opportunities for 
change, and our aim is to motivate and support a wave of green investment into 
emerging markets. From electric vehicles in India, to rooftop solar in Kenya, and new 
cooking and building methods in Indonesia, there is an investible universe of hundreds 
of billions of dollars awaiting savvy green investors across emerging markets. 

Investor Roadmap for Inclusive Green Growth

Measures like public sector policy support, reduced fossil fuel subsidies, and 
voluntary carbon markets also hold out hope for other emerging markets and sectors 
where the enabling conditions for green investment do not currently exist.

It is not only our duty as good global citizens to fund and scale these opportunities, 
but for those with the foresight and determination to take the plunge, it is a chance 
to build world-beating, sustainable businesses of the future, delivering energy, 
mobility, housing and food to the five billion emerging consumers seeking to rise into 
prosperity.

9
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2.1 The road ahead for emissions

Under the Paris Agreement signed in 2015, the world’s major economies agreed 
to pursue efforts to limit global warming to 1.5 degrees by 20502. Current climate 
science estimates this target requires emission to be reduced by 45% by 2030, and 
net zero by 20503. Emerging markets in Southeast Asia, South Asia and Africa have 
contributed a fraction of historic emissions to date, and currently comprise only 25% 
of annual global emissions. We cannot expect these markets, which include some 
of the world’s poorest and most vulnerable populations, to shoulder the burden of 
climate mitigation. Still, their growth in coming decades could shift this balance and 
challenge efforts to meet the Paris Agreement4. In particular, a surge in incomes 
means that households will be able to afford cars, air-conditioning, larger homes, and 
higher protein diets. This in of itself is cause for celebration, as hundreds of millions 
rise into prosperity for the fi rst time. 

For the climate, it shouldn’t necessarily be cause for alarm. New technologies can 
deliver these products and services without the enormous greenhouse gas emissions 
of the past. Still, these technologies require investment, and in many cases an 
enabling business environment supported by government policies, and public and 
private sector partnerships. Our goal with this report is to highlight green investments 
where the economics already support major infl ows of private capital, without 
requiring further government policy support. This could be just the tip of the iceberg. 
If other countries in these regions also pursue effective enabling policy, further 
investment could fl ow. Without this investment, rising incomes across just these three 
regions will translate into dramatic increases in emissions, with their share of overall 
global emissions projected to rise to as much as 73% by 2050, assuming the rest of 
the world achieve their optimistic net zero scenarios5.

2 United Nations 2015
3 United Nations 2022
4 McKinsey & Co 2023
5 LeapFrog modelling based on McKinsey Global Energy Perspective, Decarbonisation Scenario  
 Explorer, 2023

Investor Roadmap for Inclusive Green Growth
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Source: McKinsey Global Energy Perspective, Decarbonation Scenario Explorer
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2.3 The opportunity for private capital

Transitioning these four sectors – energy, mobility, the built environment, and 
agriculture – requires significant investment across both existing and new assets in 
emerging markets. 

Investments in South and Southeast Asia dominate this discussion. Indeed, the 
investment potential for a green mobility revolution in India alone outstrips green 
investment opportunities in all these four sectors for Africa. 

Around $330B a year, or $3.3 trillion by 2030, is needed to deliver a green transition 
across all four sectors in South Asia, Southeast Asia and Africa9. Current investments 
account for about 5% of this annual total, leaving a significant funding gap and 
investment opportunity. 

9 International Finance Corporation 2021
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2.2 Four key sectors define the future

The link between rising incomes and rising emissions exists across multiple sectors, 
but four key sectors play a dominant role. Energy, mobility, the built environment and 
agriculture are all slated to boom across emerging markets in coming decades, as 
consumers reach income thresholds where they are able to connect to electricity 
grids, buy their first cars, upgrade their homes, and consume more animal protein. 

Compared with wealthy markets, emerging markets consume far less across these 
four sectors, but their consumption is typically more carbon intensive. Instead of grid 
electricity, for instance, more than 6.5 million diesel generators are in use across Sub-
Saharan Africa6. Inefficient agricultural practices can lead to the over-use of fertilisers 
or pesticides, creating not only environmental but health risks7. And houses that are 
poorly insulated create even greater demand for energy, largely from polluting wood 
stoves8. Massive efficiencies can be delivered across these four sectors, as new 
technologies replace carbon intensive methods. 

6 International Finance Corporation 2019
7 European Union 2021
8 International Energy Agency 2023

12

Source: International Finance Corporation, 2021

Source: McKinsey Global Energy Perspective, World Bank



2.4 Top four investible green opportunities

Our analysis across these four sectors reveals dozens of investible opportunities. 
Private capital can be deployed today across many of these opportunities, where the 
price of green goods and services is out-competing incumbent technologies. There 
are several reasons for this, for instance enabling infrastructure like electricity grids 
may not have been constructed meaning electricity costs are actually higher than 
in developed markets, offering price advantages to rooftop solar systems. In other 
cases, high gasoline prices make electric vehicles more competitive. 

Identifying these opportunities is key to deploying capital responsibly and generating 
the strong returns to motivate others to enter these markets. From our analysis we 
have isolated the four most attractive opportunities for green investments in emerging 
markets:

15
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“$330B a year by 2030 is 
needed to deliver a green 
transition across energy,  
mobility, built environment 
and food in South Asia, 
Southeast Asia and Africa” 

Investor Roadmap for Inclusive Green Growth
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3.1 Income and consumption trends in emerging markets

Already, growth in emerging markets signifi cantly outpaces the developed world. For 
2023, the IMF estimates OECD markets will grow at one third the rate of emerging 
markets10. India is the world’s fastest growing major economy, with IMF growth 
forecasts of 6.1% and 6.3% in 2023 and 202411. Morgan Stanley now predict India 
will become the world’s third largest economy by 2027, and the world’s third largest 
stock market by 203012. 

Over the next 30 years, these trends are set to continue and deliver compounding 
effects that shift the makeup and balance of the global economy. More than half 
of global GDP growth running up to 2050 is likely to come from Africa, India and 
Southeast Asia13. While the overall quantum of this growth has a certain inevitability 
due to population dynamics (these markets will also account for 78% of global 
population growth during that period) the nature of that growth is yet to be 
determined – whether it will be sustainable or heavily polluting and environmentally 
destructive. 

Importantly, and unlike the rest of the world, emerging markets currently have a 
relatively low percentage of people that earn above $80 a day and can afford large 
amounts of electricity, meat and fossil fuel transport. This trend will not continue, 
however, as incomes continue to rise.

10 International Monetary Fund 2023a
11 International Monetary Fund 2023b
12 Morgan Stanley 2022
13 LeapFrog modelling based on Oxford Economics, World Bank and McKinsey Global Institute   
 research

Investor Roadmap for Inclusive Green Growth

Growing Incomes 
Don’t Have to Mean 
Growing Emissions

3

Source: Oxford Economics, World Bank, McKinsey Global Institute
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America. The emissions of high-income groups in emerging markets are primarily 
driven by the consumption of food, energy, housing and mobility, sectors that are 
experiencing rapid technological progress, suggesting immense opportunities for 
green investments.

Analysis of various income brackets across emerging markets suggest that significant 
reductions in carbon emissions are possible, even as incomes, spending power, and 
consumption rise. 

Overall, per capita emissions across spending groups could theoretically be reduced 
up to 60% by 2050 if these regions are able to make a “green leap” and transition 
into clean technologies as their economies grow17. Indeed, with a successful green 
transition even high-income consumers earning more than $80 a day could produce 
lower annual emissions (5tCO2e/person) than lower income groups earning $20-$80 
currently produce today (7tCO2e/person). Emissions reductions are particularly 
apparent in areas like energy, where a switch to renewable alternatives could reduce 
emissions to almost negligible levels.

By leapfrogging over older, incumbent industries, these fast-growing economies can 
both avoid investing in redundant infrastructure and stranded assets, and transcend 
the tradeoffs between wealth and negative climate outcomes that defined most 
economic growth and development in the 20th century.

17 Ibid
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Many people in emerging markets are on the cusp of joining the consuming classes 
and making their first major purchases in categories like mobility, housing and energy 
consumption. Low emissions across emerging markets are in this sense deceptive, as 
many low-income consumers are yet to engage with consumer categories typically 
associated with high emissions in developed countries.

Within a few decades this will change dramatically, and the higher consuming classes 
will account for almost half of all emerging market expenditure, rather than around 
20% as they do today14. This surge in wealth will see billions of people join the 
consuming classes around the world. Annual expenditure across emerging markets 
is slated to rise four-fold in this period, or twice the rate of expenditure growth for the 
rest of the world15.

3.2 The future of emerging market climate emissions

As incomes rise and billions more people enter the consuming classes, emerging 
market carbon emissions could spike dramatically if traditional carbon-intensive 
methods are used to meet surging demand. A new roadmap for sustainable economic 
development, and support for green technologies and business methods, are required 
to avoid the mistakes of previous phases of global growth.

Today, only 1% of the population in emerging markets earns over $80 per day, yet the 
emissions of this high consuming group have set a worrying precedent16. This group 
spends on average 20x more per day and emits 10-15x more CO2e per year than 
those on the bottom of the income pyramid, and on average the emissions intensity 
of emerging consumers across all income levels is much higher than Europe or North 

14 LeapFrog modelling based on McKinsey Global Institute, World Data Pro
15 Ibid
16 LeapFrog modelling based on World Data Pro, Euromonitor, Country consumer surveys, McKinsey  
 Global Institute

18 19

Source: World Data Pro, Euromonitor, Country consumer surveys, McKinsey Global Institute

Source: McKinsey Global Institute, World Data Pro, Euromonitor, Country consumer surveys



GDP growth, could see global temperatures surge up to 3 degrees by 210018. The 
global challenge is to rapidly reduce emissions in developed countries while also 
enabling low- and middle-income countries to pursue low-carbon growth trajectories.

In certain extreme scenarios of high GDP growth and low technology uptake, South 
Asia, Southeast Asia and Africa could account for fi ve out of every six tonnes of CO2e 
emitted into the atmosphere by 2050, dwarfi ng the effects of climate action across 
the OECD, highlighting the critical importance of investing in these markets across 
the long-term19. Even with some greening across emerging markets and enabling 
regulatory support, emerging markets could feasibly account for close to two thirds 
of global emissions by 2100, up from around 25% currently, highlighting the critical 
importance of investing in these markets across the long-term.

18 UN Environment Programme 2019
19 LeapFrog modelling based on McKinsey Global Energy Perspective, Decarbonisation Scenario  
 Explorer

“The ability to meet the 
2-degree warming scenario 
targeted under the Paris 
Agreement could be 
thwarted by rising incomes 
and consumption across 
emerging markets without 
rapid, decisive action.” 

21
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3.3 The scenarios for action versus inaction

Targeting emerging market emissions is not only important to help build capability, 
prosperity and resilience in these markets, but also a fundamental priority for global 
climate efforts.

The ability to meet the 2-degree warming scenario targeted under the Paris 
Agreement could be thwarted by rising incomes and consumption across emerging 
markets without rapid, decisive action. Indeed, even if developed countries meet all 
their Paris Commitments, inaction in emerging markets, combined with continued 

20

Source: McKinsey Global Energy Perspective, Decarbonisation Scenario Explorer



The Role 
of Private 
Capital

LeapFrog Investments, CGAP, Temasek

November 2023 23

4.1 The components of the green discount

Private capital, unlike government spending and philanthropic grants, can only 
be deployed where there are clear, investible opportunities to generate market 
rate returns. Isolating these opportunities is critical to unlocking a wave of green 
investments into emerging markets.

A green discount analysis can help to identify these investible opportunities, by 
uncovering areas where the price point for green alternatives is already competitive. 
Depending on the product or service under consideration, this can involve looking 
at the total cost of ownership over a reasonable life cycle, to then determine the 
annualised costs to the customer. In its simplest form, this means analysing capex – 
usually the upfront cost of purchasing a product or signing on to a service – alongside 
operating expenditure, which could include fuel costs, service costs, and other rents 
and fees that are required to maintain the service. 

Combined, these two costs can demonstrate the net annualised savings from using a 
green technology versus incumbent technology. Throughout this report, the concept 
of a green discount has guided our approach to appraising various commercial 
opportunities and determining if they are capable of absorbing investment to 
generate profi t.

Across private capital markets, many investors have already reached the conclusion 
that a green discount exists, and that green businesses can be brought to scale 
without waiting for further regulatory or enabling support.

Investor Roadmap for Inclusive Green Growth

Understanding 
Tipping Points and 
‘Green Discounts’

4

Source: McKinsey Transition Finance Model
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4.2 Understanding the difference between green discounts and      
 tipping points in consumer adoption

While a green discount can highlight a potential hotspot of commercial opportunity, 
there are often barriers other than price that can affect the adoption of new 
technologies. Throughout this report, a probabilistic approach to tipping points has 
been utilised to help reflect this complexity and uncertainty.

The range of non-cost related factors that can slow the uptake of a green business 
model are varied. Across each region and sector we have attempted to identify 
potential risks and obstacles to a green transition. These can include factors like 
lagging infrastructure availability where, for instance, there are immature electricity 
grids to support broad adoption of renewable energy, or a lack of charging stations 
for EVs. Regardless of the average total cost of ownership, high up-front costs can 
price out many low-income consumers in the absence of finance and insurance to 
help lower these initial payments21. Regulatory and policy support can change rapidly 
depending on the government of the day.

All these factors need to be considered to model commercial tipping points and build 
a reasonable link between a green discount analysis and investment risk.

It is also important to understand the consumer tradeoffs of low-income households 
to model how green technology is adopted across emerging markets. While green 
discounts may exist in many countries, there also needs to exist sufficient overall 
demand to power green investments. 

21 World Bank 2023b
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Private capital allocations to emerging markets are accelerating as green discounts 
emerge across multiple sectors. This growth trend is uniformly positive, with double 
digit growth across all key sectors over the last 10 years20. So far, venture capital 
funding has dominated the green investment space in emerging markets, reflecting a 
moment in time where new technologies are emerging rather than established. Private 
equity allocations have increased in recent years, particularly in the energy sector.

20 Tracxn 2023

24

Source: Tracxn 2023
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4.3 How can a green discount analysis help decarbonisation

There are many factors outside of the consumer’s control when it comes to lowering 
emissions. Industries like steel, cement, and fertilisers produce enormous emissions 
with no real direct interface with consumers, and no current scaled green 
alternatives. However, the choices available to emerging consumers in mobility, 
energy, food and built environment alone still play an enormous role in the overall 
effort to limit global warming. 

Identifying opportunities in these four sectors where technologies are price 
competitive is critical to attracting private capital. The overall consumption within 
these four sectors is on the cusp of a massive acceleration across emerging markets, 
which would dramatically increase emissions if these consumers are not offered low-
carbon options.

Today, only 14% of the population of South Asia, Southeast Asia and Africa are part 
of the high-emitting consumer classes24. By 2050, this is likely to have risen to 42%, 
part of an irreversible trend in wealth and consumption that will define the future of 
our planet25. 

To build the green business models of the future and support a green leap across 
emerging markets, global capital markets will be required to swiftly allocate funds into 
investments across these four sectors.

24 World Data Pro, Euromonitor, Country consumer surveys, McKinsey Global Institute
25 Ibid
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For instance, many low-income households cannot afford any form of personal 
mobility – be it a petrol or EV scooter – and so serving those customers a new EV 
business offering would be unlikely to succeed. 

As incomes rise, consumer habits will shift dramatically, and understanding these 
trends can help map the timeline for when commercial tipping points are likely to 
occur across various sectors, as hundreds of millions of people rise into wealthier 
income brackets. 

For instance, low-income households across India spend 7.5x more on food than on  
mobility, while in wealthy households, food and mobility account for an equal share 
of the household budget22. Research has also shown that spending on essentials like 
food and health is relatively inelastic to economic shocks, even in poorer households, 
while other goods and services like upgrading housing appliances, or eating at 
restaurants, exhibits greater demand elasticity23.

22 LeapFrog modelling based on McKinsey Global Institute, World Data Pro, Euromonitor
23 LeapFrog Investments 2022

26

Source: McKinsey Global Institute, World Data Pro, Euromonitor

Source: McKinsey Global Institute, World Data Pro, Euromonitor, Country consumer surveys



5.1 The role of a green transition in promoting job growth and       
 economic opportunity

During the last decade, organisations including CGAP and others have worked to 
promote green alternatives for households and MSEs across the developing world26. 
This experience has demonstrated that, with the right models and approaches, people 
living in low- and middle-income countries can successfully adopt green technologies 
and practices while also improving their incomes and quality of life. From renewable 
energy to smart agriculture, promoting a green transition can play a critical role in key 
development outcomes such as reducing poverty, boosting economic opportunity, 
improving health and food security, and supporting women’s empowerment. 

There is already strong evidence that carbon-intensive, incumbent technologies can 
constrain economic opportunities for households and businesses. For example, the 
World Bank found that African households dedicate a significant portion of their 
expenditures (7% on average) to lighting and cooking energy. These expenses hit the 
urban poor hardest. In some urban areas, households spend 15–20% of their monthly 
incomes on high-cost cooking fuels such as charcoal27. By some estimates, more than 
40 million work-years are wasted annually on fuelwood gathering and slow biomass 
cooking, time that could be used to engage in more productive activities28. 

By contrast, green technologies can unlock opportunities for the economically 
excluded and spur job and income growth. A recent India study, funded by CGAP, 
found that by using biodigester technology, which transforms farm waste into clean 
cooking gas, Indian dairy producers can save $85 on average each year on cooking 
fuel purchases. These savings can be transformative for households living on limited 
budgets, freeing up income that can be used to pay for their children’s education, 
purchase food, and manage other household expenses.

In East Africa, 28% of rooftop solar customers generate additional household income 
from their home systems29, and 34% of customers report that at least one family 
member undertakes an additional economic activity with this new clean energy. 
Similar benefits are seen in West Africa (14% and 19%) and South Asia (11% 
and 12%). Solar customers reported using cheap renewable energy to run phone 
charging businesses, improve their internet connectivity, extend the trading hours of 
their stores with improved lighting, provide entertainment to customers and save time 
previously spent purchasing energy products like wood and kerosene30.

26 CGAP 2023
27 World Bank 2014
28 Ibid
29 GOGLA 2020
30 Ibid

Beyond 
Climate
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Source: GOGLA, 2020
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5.2 How a green transition can contribute to improve health 
 outcomes, food security, and women’s empowerment

Low-emission technologies are leading to better health outcomes for customers 
and societies. Clean cook stoves, for example, promise to improve health outcomes 
by reducing user exposure to harmful smoke. According to the World Bank and the 
International Energy Agency, 2.8 billion people — or 66% of the world’s population — 
still burn solid fuels such as wood and animal dung for cooking and heating31. Inhaling 
the smoke from these sources may result in cancer, vascular diseases, cataracts, and 
low birth weights. It is estimated that biomass cooking contributes to 600,000 deaths 
and an economic cost of some $58.2 billion annually32.

By contrast, new clean cookstove technologies can lower blood pressure in pregnant 
women and increase babies’ birth weight. They can also reduce the severity and 
duration of respiratory diseases in children. On a country-wide level, this could 
alleviate some of the burden on health systems while improving lives at the same 
time33. 

For households that depend on kerosene-based lighting products, access to solar 
energy can help to address health and environmental risks. Kerosene lighting, used 
by many households excluded from electrical grids in regions such as Sub-Saharan 
Africa, contribute to indoor air pollution, suppressed visual health, severe burns, 
and poisoning due to accidental fuel ingestion34. In Kenya, a CGAP study found, 
households that shifted from kerosene lamps to solar home systems noted reduced 
risks of house fires or children burning themselves with kerosene. Solar systems 
produce no smoke, odour, or permanent residue left clinging to walls and roofing 
sheets35.

In the agriculture sector, green technologies have the potential to mitigate farm 
emissions, reduce costs, and improve productivity. For example, 81% of Kenyan 
farmers with a SunCulture solar irrigation system were able to raise their revenue, 
despite the harsh climatic and economic conditions that worsened the situations of 
88% of non-SunCulture farmers36. The Sustainable Trade Initiative (IDH) has found 
that farmers who are able to access cutting-edge agricultural technologies, including 
sensors, drones, software and other digital tools for collecting and analysing data, 
can increase their farm-level incomes by 15-40% thanks to reduced input usage and 
greater farm-level productivity37. Research also suggests that regenerative agriculture 
practices can increase yields for staple crops and protect against yield losses under 
drought38. Reducing costs, improving yields, and protecting against the accelerating 
effects of climate change are particularly important for smallholder farmers, who by 
some estimates produce one third of the world’s food39.

Furthermore, green technologies are helping to unlock possibilities for women’s 
empowerment. For example, the International Labor Organization has found that 
women around the world spend more time on unpaid labor (e.g. household chores and 
childcare) than men, ranging from 3.4 times in Sub-Saharan Africa to 4.7 times in the 

31 Jha and Coll 2021
32 Casteleyn 2017
33 Clean Cooking Alliance 2023
34 Winiecki et al. 2014
35 Zollmann et al. 2017
36 SunFunder 2021
37 IDH 2023
38 Bradford et al. 2021
39 Lowder et al. 2021

Arab world40. Gathering fuel and cooking is a particular burden for women and girls, 
limiting their ability to earn an income or pursue their education. 

Time-saving technologies such as clean cookstoves offer a potential solution. In 
Kenya, research found that women who used improved cookstoves reduced their 
time spent collecting firewood from 12 to 5 hours per week on average. These women 
also self-reported that they were able to use their time savings to invest in income-
generating activities41. Additionally, the Global Alliance for Clean Cookstoves found 
that women in South Asia saved 1 hour and 10 minutes a day when using a clean 
cookstove42, freeing up time to invest in their livelihoods.

Access to solar energy has also been shown to increase women’s likelihood of 
working outside the home43. This was the case in East Africa, where a study found 
that more than half of the extra hours of work made possible after installing a home 
solar system were contributed by women44. In Tanzania, women were 5% more likely 
to work outside the home if they have PAYG (Pay As You Go) solar lamps45. And when 
women have access to solar energy, they are also better able to choose how they 
manage their time. Another study in Tanzania found that women who have access 
to PAYG solar lamps and solar home systems felt that they have more flexibility in 
how they use their time for different tasks, such as domestic chores, cooking, and 
childcare46.

5.3 Enabling inclusive access to the benefits of a green transition

Despite the many social and environmental benefits, companies selling green 
technologies often struggle to sustainably serve customers in hard-to-reach places, 
many of whom cannot afford to purchase their products up front. Responsible 
financial services that reach low-income consumers are critical to promoting 
adoption of green technologies and practices at scale. Increasingly, successful 
green businesses are integrating financing into their business models, leveraging 
digital payments, alternative credit scoring, remote sensing technologies, and agent 
networks to overcome barriers to serving low-income and rural customers47.

PAYG solar home system financing is one example of how companies are overcoming 
barriers to making green technologies available and affordable to low-income 
customers in difficult-to-reach places. PAYG solar contracts are often structured as 
lease-to-own arrangements, where customers make a down payment of 10-20% 
and then use digital payments to purchase “units” of energy to pay for the device as 
they use it48. By allowing customers to pay flexibly over time, PAYG financing helps to 
defray the high up-front costs that prevent widespread adoption. Solar home system 
providers are also able to ensure availability at the last mile by keeping costs low. 
Companies often leverage a network of rural agents to sell and service their products, 
use digital payments that eliminate the need for cash, and deploy remote sensing 
technology that allows systems to be locked when customers fail to pay. Between 
2015 and 2020, it is estimated that PAYG financing has allowed 25 to 30 million 
people to purchase solar energy products49.

40 International Labour Organisation 2018
41 Jagoe et al 2020
42 Bloomfielt et al. 2014
43 Kumaraswamy 2021
44 GOGLA 2020
45 Aevarsdottir et al. 2015
46 Ashden 2023
47 Mattern 2023
48 Sotiriou et al. 2018
49 Power for All 2022
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“Successful green 
businesses are increasingly 
integrating fi nancing 
into their business 
models, leveraging digital 
payments, alternative credit 
scoring, remote sensing 
technologies, and agent 
networks to overcome 
barriers to serving low-
income and rural customers.” 

to provide critical fi nancing to companies working to increase access to solar energy 
and clean cookstoves for excluded households through the Kenya Off-Grid Solar 
Access Project57. And revenues from the sale of carbon credits, tied to emissions 
avoidance and removals produced by the adoption of green practices, can also help to 
support affordability.

Further research into the impact that green technologies and practices have on the lives 
and livelihoods of consumers in emerging markets is necessary. There are positive early 
indications that green technologies and practices can be a win-win for both the climate 
and emerging consumers, but it is important to recognise that the evidence base 
supporting this link continues to evolve. Impact data – and the methodologies used 
for its measurement - often struggle to keep up with the rapid pace of technological 
and business model innovation, and this is especially true when it comes to green 
technologies in low- and middle-income countries. Much of the evidence that is 
available tends to be limited to certain types of technologies and practices (e.g. 
cookstoves, solar home systems), and studies have sometimes produced mixed results. 
And as always, the impacts realised in a given context and with a specifi c market 
segment may or may not hold true elsewhere. 

Equipping both public and private sector stakeholders with robust impact data will not 
only support the effective allocation of global resources, but also ensure that a green 
transition truly benefi ts those who are most at risk from the accelerating climate crisis. 

57 SNV Netherlands Development Organisation 2019

Many manufacturers and distributors of green technologies have learned from the 
success of PAYG solar, and either offer payment plans for their products or partner with 
fi nancial institutions to provide fi nancing. However, there are signifi cant risks that come 
with using credit to scale impact, especially for green technology providers lending 
on balance sheet. The “social impact credit trap” can incentivise irresponsible lending 
practices that ultimately harm both companies and their customers50. Effectively 
managing credit risk is critical51, while also ensuring that companies and investors have 
access to transparent and standardised metrics for measuring portfolio health52.

Companies must also be accountable to their customers. Building trust is key to 
convincing customers to make the switch to green technologies and practices. For 
example, if technologies break down or fail to provide expected benefi ts, customers 
may be less likely to use them in the future or repay their loans53. However, trust can 
be strengthened through good communication – for example, by clearly explaining 
the terms and conditions of credit-backed products – especially when dealing with 
customers with limited fi nancial literacy54. It is critical to avoid pushing households and 
businesses into unsustainable debt. Failure to protect customers through good quality 
products, transparent loan terms, and fl exible payment schedules can undercut the 
goal of a green transition. The Global Off-Grid Lighting Association (GOGLA) consumer 
protection code is one example of how industry is attempting to protect vulnerable 
customers and prevent the emergence of bad actors55. 

Still, fi nancial services alone cannot ensure that the poorest and most vulnerable can 
access and afford green technologies and practices. In some cases, there is a need to 
leverage subsidies, public policy, and innovative approaches such as carbon fi nance 
to improve availability and bring down the cost of a green transition. Governments and 
donors can play a role in bringing down costs through direct subsidies and promoting 
enabling environments. For example, the Government of Rwanda has helped more 
than 300,000 people, many of whom live in remote areas not served by the national 
electric grid, to purchase off-grid solar for the fi rst time using a large-scale subsidisation 
scheme56. In Kenya, the government has partnered with the World Bank and investors 

50 Waldron 2021
51 Waldron et al. 2021
52 Borst et al. 2021
53 Waldron 2020
54 Coetzee 2019
55 Waldron et. al. 2021
56 Rwanda Energy Group 2018
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6.1 The global demand for carbon offsets presents an opportunity

Technologies and approaches that mitigate greenhouse gas emissions in emerging 
markets are becoming increasingly competitive with carbon-intensive alternatives. 
However, they remain out of reach for many households and businesses. In some 
cases, the upfront costs of investing in green technologies and practices can be 
prohibitively high when compared to incumbent alternatives, even if their lifetime 
costs are lower in the long run. 

To ensure a just transition for those who have contributed the least to the current 
climate crisis, there is a need to ensure that green technologies and practices are 
both affordable and readily available for low income consumers. And as global 
demand for carbon credits increases amid efforts to offset emissions and achieve net 
zero pledges, voluntary carbon markets (VCMs)58 present an opportunity to subsidise 
the provision and adoption of green technologies across the developing world. VCMs 
can facilitate fl ows of capital from developed to developing countries where revenues 
from the sale of carbon credits can be used to lower the upfront cost of technology, 
subsidise operations, or even provide additional income to users. 

However, realising the potential of VCMs to spur adoption will fi rst require investors, 
project developers and other global stakeholders to address barriers that prevent 
users of green technologies and practices from benefi ting from global demand for 
carbon credits. Inclusive fi nancial services can play a critical role in addressing these 
challenges, CGAP has found, by enabling households and businesses to participate 
in, and benefi t fairly from, VCMs, supporting a truly just transition. 

58 Voluntary carbon markets provide high-emitting organisations with the option to off set
 emissions through the voluntary purchase of credits derived from emissions avoidance or  
 removal projects and issued by non-governmental standard bodies. VCMs are distinct from  
 compliance markets, in which governments set emissions allowances for companies and sectors,  
 while requiring organisations to purchase government-issued credits if their emissions exceed  
 these limits.

Harnessing 
Carbon 
Markets
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thanks to the co-benefits they provide. For example, cookstove credits sell for $8-
1063, nearly double the average price of re/afforestation credits, which sold for $4.70 
in 202164. The higher price of cookstove credits reflect demand among buyers for 
interventions that produce impact beyond emissions mitigation, in areas like health, 
women’s empowerment, and biodiversity65. 

For other companies, VCMs have provided the capital they need to scale and serve 
customers at the last mile. The cost of serving customers in low-income countries 
can often outstrip the ability of customers to pay for critical services such as off-grid 
energy66, and carbon finance can in some cases fill this gap. Some solar home system 
distributors, such as d.light and EasySolar, monetise their customers’ emissions 
avoidance to make their businesses more sustainable. The result is improved access 
to reliable solar energy for households who would otherwise rely on polluting energy 
sources like kerosene lamps67.

In some cases, emerging consumers are also receiving direct payments for the 
emissions they remove or avoid, further incentivising the adoption of green 
technologies and practices. Rabobank’s ACORN initiative provides seedlings on 
credit to smallholder farmers in Sub-Saharan Africa, with the trees planted helping 
to capture carbon from the atmosphere. Rabobank works with carbon standards to 
certify carbon removal and sells the credits to buyers, with 80% of revenues going 
to farmers. Part of that revenue is used to pay off farmers’ loans, with any additional 
proceeds shared directly with farmers68. Boomitra, a company that helps farmers 

63 Quantum Commodity Intelligence 2022
64 Golub et al. 2023
65 Co-benefits are additional benefits that go beyond greenhouse gas emissions (GHGs) avoidance and  
 removal, such as positively impacting communities and biodiversity. Sylvera 2022
66 Acumen 2022
67 Waldron 2023
68 ACORN 2023

Investor Roadmap for Inclusive Green GrowthLeapFrog Investments, CGAP, Temasek

November 2023

Voluntary carbon markets allow high-emitting organisations to offset their greenhouse 
gas emissions by purchasing carbon credits. These credits are generated by carbon 
offset projects, which use green technologies and practices to either avoid emissions 
that would otherwise occur (e.g. renewable energy) or remove carbon from the 
atmosphere (e.g. agroforestry). Projects work with carbon standard bodies to certify 
emissions reductions or removals, after which credits can be sold to buyers, with each 
credit representing one tonne of carbon dioxide (tCO2). Carbon offsets will, at least 
initially, be important for achieving global pledges to achieve net zero emissions, with 
demand for carbon skyrocketing in recent years. The value of carbon credits traded 
on VCMs reached $2 billion in 2021 and is on track to reach between $10 billion and 
$40 billion by 203059. 

6.2 Using carbon markets to support low-carbon growth in 
 emerging economies

As growth in global demand for carbon offsets places upward pressure on prices, 
there is an increasing opportunity to leverage revenue from the sale of carbon 
credits to improve the affordability of green technologies and practices. Indeed, a 
significant share of the projects that generate carbon credits are already located 
in low- and middle-income countries. The Task Force on Scaling Voluntary Carbon 
Markets (TSVCM) notes that increasing demand for carbon represents a once-in-a-
generation opportunity to encourage flows of public and private capital to developing 
economies60.

A range of innovative emerging market green companies have already begun using 
carbon revenues to bring down the cost of their products. Kenyan startup Koko 
Networks, which sells bioethanol cookstoves designed to replace charcoal use, has 
raised more than $100 million from the sale of carbon credits. These revenues allow 
the company to subsidise the cost of its stoves by 85%61, and make its fuel 40% 
cheaper than charcoal62. And Koko Networks, alongside other clean cookstove 
providers like ATEC, are able to secure higher prices on voluntary carbon markets 

59 BCG 2023
60 Taskforce on Scaling Voluntary Carbon Markets 2021
61 Financial Times 2023
62 fDi Intelligence 2022
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distributed ledger technology and web3 approaches are increasingly being tested 
by organisations like Open Forest Protocol7677. Others, like 4R Digital’s CAVex digital 
platform, are using technology to link small projects with international buyers and 
reduce the cost of MRV78. 

The global community has an unprecedented opportunity to leverage global demand 
for carbon credits to make green technologies more affordable and accessible, while 
also incentivising adoption and use. With the right tools and support, VCMs can 
potentially help further accelerate the accessibility, affordability and accountability of 
a just transition for consumers in emerging markets.

76 World Economic Forum 2023
77 Mercy Corps Ventures 2022
78 GSMA 2021

and ranchers to adopt regenerative agriculture practices, works with standards to 
generate credits that are sold to international buyers, and shares the majority of the 
proceeds directly with farmers and ranchers69. 

Early findings from recent CGAP research suggest that VCM benefits will increasingly 
be passed through to emerging consumers as green businesses better integrate 
financial services into carbon offset projects. This integration can help households 
and businesses to finance upfront investments in green technologies and practices, 
and enable project developers to more efficiently, securely, and transparently share 
carbon revenues directly with users, amongst other potential positives. For example, 
digital payments can provide an efficient, secure, and transparent way for carbon 
offset projects to distribute revenues directly to households and businesses, with 
57% of adults in LMICs having made or received a digital payment in the last year 
as of 202170. Companies like ATEC have begun paying customers for using their 
clean fuels using live data connections on their cookstoves, and remitting payments 
via mobile money services71. Rabobank’s ACORN initiative likewise sends payments 
digitally to farmer bank accounts or mobile wallets72.

6.3 The opportunity and challenge of scaling carbon markets

Although the potential for VCMs to accelerate adoption of green technologies and 
practices is exciting, most of the approaches highlighted in this chapter have yet to 
achieve scale. Recent controversies surrounding the actual contribution of carbon 
offset projects to emissions removal and avoidance could undermine the potential 
for carbon revenues to support a green transition in emerging markets unless they 
are resolved effectively. For example, research accusing cookstove projects of over-
crediting is raising concerns amongst buyers and investors73. 

Carbon prices also continue to be extremely volatile and unpredictable, and 
certification often complicated and costly. Governments, investors, and donors, have 
an important role to play in providing access to blended finance and patient capital, 
along with technical assistance and funding, to solve these problems. 

The high cost of monitoring, reporting and verification (MRV) required by carbon 
standards, in addition to the fees charged by intermediaries who help broker the 
sale of credits, can also limit the amount of revenue available to companies seeking 
to expand adoption and use of green technologies and practices. When costs to 
generate, verify, and sell carbon credits are high and prices are low, there is little left 
to share with emerging consumers. 

For companies to truly leverage VCMs to help scale the emerging market green 
transition, it will first be necessary to address integrity concerns, while also pushing 
down the cost of MRV and intermediation74. The rise of digital technologies for MRV 
offers one potential solution, allowing for lower-cost and more accurate measurement 
of emissions avoidance and removal75. 

New approaches to intermediation that link projects directly to buyers can also 
bring down costs and expand smaller projects’ access to VCMs. For example, 

69 Boomitra 2023
70 World Bank 2021
71 Batchelor 2022
72 Rabobank 2021
73 Wiehl et al. 2023
74 Ferdinand and del Ser 2022
75 World Bank 2022
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7.1 Demographic and emissions trends

Southeast Asia comprises many of the world’s fastest growing large economies, 
from Vietnam to Thailand and Indonesia79 80. Digital commerce and business models 
have high levels of penetration across the region, and this trend will continue, 
with Southeast Asia’s digital economy growing at 15% a year and forecast to 
outpace GDP growth by a significant margin up until 2030 in all the region’s major 
economies81. This is driven by significant uptake of mobile phone technology and 
related services like mobile banking, mobility apps, and digital insurance82. Over the 
next 30 years the consuming class in Southeast Asia is predicted to more than double 
from around 300 million to 700 million, driven partly by a 15% increase in population, 
but also by rising wealth83. Currently, less than half of the Southeast Asian population 
earn more than $12 a day. By 2050, more than 80% will have joined this group84.

While many Southeast Asian consumers currently generate comparatively low 
emissions per capita compared to consumers in wealthier nations, those at the top 
of the consumption pyramid in Southeast Asia already account for significant carbon 
emissions through purchases of food and energy, with mobility also a high-polluting 
category. Today, a high-income earner in Southeast Asia living of more than $80 a 
day generates 9x the emissions of a low-income consumer earning less than $12 per 
day85.

79 In this study Southeast Asia data includes Indonesia, Philippines, Thailand and Vietnam
80 IMF 2023
81 Google, Temasek, Bain & Company 2023
82 Atora et al. 2022
83 LeapFrog modelling based on McKinsey Global Institute, World Data Pro
84 Ibid
85 LeapFrog modelling based on McKinsey Global Institute, World Data Pro, Euromonitor
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7.2 Mobility sector in Southeast Asia 

The mobility sector in Southeast Asia is currently at the very beginning of its 
green transition. While in markets like India electric scooters have begun to gain 
traction, they still represent a very small share of the market in Southeast Asia. 
New government programs to support enabling infrastructure like battery swapping 
stations are rapidly shifting this balance. In market leader Vietnam, the uptake of 
two-wheeler EVs is leading the way, accounting for 8% of all vehicle sales in 202088. 
Enabling regulation is moving in neighbouring Thailand, where the government has 
approved a package of incentives including tax cuts and subsidies to promote EVs, 
while Indonesia is exploring changes to its value-added tax on electric car sales.

By 2050, between 40-95% of two and three-wheeler vehicles in the region are likely 
to be fully electric, and indeed the tipping point for cost has already been reached89. 
Electric commercial road vehicles like buses and mini buses are also close to price 
parity, but challenges with battery range nd a shortage of battery charging/swapping 
stations mean these segments are likely to take longer to mature. 

88 Taylor 2023
89 LeapFrog modelling based on McKinsey Transition Finance Model, McKinsey Catalyst Zero, expert  
 calls, press research
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The food and energy sectors in particular offer exciting opportunities for new 
technologies, combined with investment and an enabling business environment, to 
support low-carbon growth. With current technologies, Southeast Asia is forecast to 
double its emissions, driven in particular by a short-term surge in carbon emissions 
related to food production, and in the long term by a huge rise in emissions from the 
built environment as hundreds of millions of people move to urban centres or upgrade 
their homes86. 

With improved technology rolled out across these markets, supported by a wave of 
private investment, and supporting policies, these forecast emissions would drop 
by two thirds87. Current policies across the region already support reductions in this 
forecast, with all sectors seeing declines from their emissions footprint today. 

86 UNESCAP 2019
87 LeapFrog modelling based on McKinsey Global Energy Perspective, Decarbonisation Scenario  
 Explorer
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7.4 Built environment sector in Southeast Asia

The built environment is slated to be one of the fastest growing sectors across 
Southeast Asia in coming decades, as migration to urban centres continues and 
millions of families upgrade from informal to formal housing96. These changes have 
positive and negative climate impacts, with new housing construction potentially 
spiking demand for carbon intensive materials like cement, while also shifting families 
from traditional heating and cooking sources like wood fires to gas and electric 
cooktops. LPG cookstoves present a short-term investment opportunity in this space, 
with a high probability of market adoption in the coming 3-5 years97. Green building 
supplies like cross-laminated timber are less commercially viable, although are 
already proving effective in major urban construction projects where speed and scale 
add to their competitiveness. 

96 ASEAN 2022
97 LeapFrog modelling based on McKinsey Global Institute, Oxford Economics, World Bank research
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7.3 Energy sector in SoutheastAsia 

Across Southeast Asia, grid connectivity and reliability remain major problems. More 
than 350 million people in the region have only limited access to electricity and 130 
million people still have no access at all90,91. As a consequence, many homes and 
businesses rely on gasoline and diesel generators across the region. 

Southeast Asia is one of the fastest growing in terms of electricity demand, driven by 
the increasing ownership of household appliances and air conditioners92. By 2030, 
energy demand is forecast to grow a further 42%, requiring $1.1 trillion in cumulative 
clean energy investments to meet UN Nationally Determined Contribution climate 
targets93.

Still, across the region today there is already 15% of renewable energy in the overall 
power generation mix, driven by strong renewable energy targets set by ASEAN, 
supported at national levels with feed in tariffs and other support for rooftop solar 
systems94. High up-front costs for solar systems mean that although these options 
are already price competitive, there is some uncertainty as to when consumers across 
these regions will more wholeheartedly switch to solar from fossil fuel generators. 
With strong investment and policy support, up to two thirds of power generation could 
come from renewable sources by 205095. 

90 Asian Development Bank 2023
91 UNESCAP 2022
92 International Energy Agency 2020
93 Bain & Company, Temasek, AWS, GenZero 2023
94 International Energy Agency 2022
95 LeapFrog modelling based on McKinsey Global Institute, Oxford Economics, World Bank research



7.5 Agriculture and food sector in Southeast Asia

Agriculture and food are the major contributor to climate emissions from Southeast 
Asia’s high consuming classes. Luxury food products like red meat and fish 
generate large greenhouse gas emissions, with little climate policy or regulation 
currently targeting these products98. With incomes continuing to rise across the 
region, stabilising and reducing emissions from meat consumption poses major 
challenges, however some protein-rich plant-based substitutes like soy products 
could play a role99. 

The greatest emissions reductions are likely to come behind the farm gate, with 
smarter and greener farming practices, like data-driven fertiliser applications (see 
case study 7.6) and insect-based animal feed, offering the opportunity to reduce farm 
emissions from their current state, even as meat consumption continues to rise100. 

98 Ivanovich et al.2023
99  Ibid
100 LeapFrog modelling based on McKinsey Global Institute, Oxford Economics, World Bank research
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8.1 Demographic and emissions trends

India is undergoing some of the most remarkable demographic shifts across all 
emerging markets. Last year, it overtook the United Kingdom as the world’s fi fth 
largest economy101, and continues to outpace China’s growth to claim the mantle of 
the world’s fastest growing major economy102. Yet there are still 1 billion people in 
India earning less than $12 a day. This massive cohort of low-income people are rising 
rapidly into the middle classes, and by 2050 it’s likely an additional 1.2 billion people 
will earn over $12 a day on adjusted terms and join the consuming classes103. 

This has huge implications for India’s climate emissions, which are already the third 
largest of any country in the world104. A person earning over $80 a day in India 
currently produces 11x the emissions of a person earning less than $12 a day. Food, 
energy, and mobility are the critical sectors that contribute to higher emissions for 
wealthier consumers in India. Indeed, people earning over $20 a day in India produce 
a higher carbon footprint through food consumption alone than the total emissions 
produced by those earning less than $20 a day. 

In the coming decades, emissions from the built environment are slated to rise 
dramatically as urbanisation continues across the country. While current agricultural 
emissions may be challenging to reduce, they could be effectively capped with a 
shift in diets and food production methods. The greatest decarbonisation efforts are 
likely to be in energy and mobility, where green shoots are already developing. India’s 
ratio of renewables within its overall energy generation mix is currently twice that of 
Southeast Asia, with renewable electricity supply growing faster than in any other 
major economy105. 

101 Armstrong 2022
102 Lasarte 2023
103 LeapFrog modelling based on McKinsey Global Institute, World Data Pro
104 Gupta et al. 2022
105 Birol et al. 2022

Source: McKinsey Global Institute, World Data Pro
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8.2 Mobility sector in India

India’s transition to electric vehicles, while lagging China, has in recent years 
accelerated rapidly. Companies like Ola Electric have invested billions into 
manufacturing affordable electric scooters that now rival the cost of petrol scooters, 
and represent ~15% of new scooter sales. The Indian government has supported 
these efforts with subsidies for electric buses, cars, and scooters107, and by 2030 is 
targeting EV 2/3 wheelers to represent 80% of new vehicle sales108. 

Government support for charging infrastructure is also helping underpin a shift to 
EVs, especially in cities, although outside of urban centres a lack of infrastructure 
has limited the uptake of EVs109. A lack of rural infrastructure also makes it difficult to 
transition inter-city bus services to clean alternatives. A government target to install 
a charging station every 25km on major highways110, if fulfilled, could rapidly improve 
regional and rural EV adoption.

107 Ministry of Heavy Industries 2023
108 NITI Aayog and Rocky Mountain Institute 2019
109 Bolt Earth 2023
110 Ministry of Power, India 2022
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The electric vehicle revolution also has been taking off in recent years, with electric 
scooters now comprising 15% of new vehicle sales106. Continued strong investment 
and effective enabling policy could reduce transport and power emissions to almost 
zero by 2050, more than halving current national emissions.

106 Hebbalulu and Talwani 2023
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8.4 Built environment sector in India

India has one of the most acute shortages of formal housing in the world, with 160 
million people estimated to live in slums116. These types of homes often remain 
disconnected from key utilities like power, gas and water, as well as lacking 
appropriate insulation for heating and cooling117. As a consequence, Indian residential 
buildings currently utilise low rates of electricity and gas in their overall energy 
consumption, with around 20% of their energy consumption provided by biomass 
(firewood, charcoal) and kerosene lamps118. 

Significant government backed efforts have been underway now for decades to help 
shift slum-dwellers into modern homes, including recent schemes to subsidise interest 
rates for home loans119. These measures are seeing significant construction of new 
homes, and an overall construction boom that is estimated to see the sector employ 
100 million people by 2030120. This will generate its own climate effects through 
increased use of materials like cement and steel, but also deliver a pipeline of  larger 
scale construction projects where next generation materials like cross-laminated 
timber have a greater chance of becoming cost competitive. 

116 World Bank 2021
117 Burger et al. 2014
118 Navinya et al. 2023
119 Ministry of Housing and Urban Affairs 2023
120 RICS, Knight Frank 2023
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8.3 Energy sector in India

India has a high proportion of renewables in its energy mix, and one of the fastest 
growing renewable energy sectors in the world. A commitment over recent years 
to support large-scale solar installations has driven down the costs of solar energy 
infrastructure, and India now has the lowest renewable energy costs in Asia111. An 
abundance of large storage hydropower plants, combined with new energy trading 
routes with hydropower rich neighbours like Nepal112, has also in some areas allowed 
for a stable supply of renewable energy around the clock113.

Still, India suffers from relative energy poverty, and has the lowest per capita 
consumption of energy among the world’s top 10 economies114. As incomes rise, 
energy usage is predicted to surge. In the absence of reliable energy grids, and with 
continued high energy costs in many areas of India, this could support a boom in 
residential, commercial, and industrial use of solar. Government subsidies, combined 
with new private pay-as-you-go models to defray the high upfront costs of solar 
infrastructure, have in recent years seen dramatic growth in these smaller solar 
systems throughout India115. 

111 Wood Mackenzie 2019
112 Shrestha 2023
113 Powell et al. 2023
114 Pandit et al. 2023
115 Koundal 2023
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8.5 Agriculture and food sector in India

India is one of the world’s largest agricultural producers, however its farming sector is 
highly disaggregated, with many small-scale landholders. This can present roadblocks 
to the rollout of new agricultural technologies at scale, however various government 
programs are seeking to overcome this and modernise India’s food production, 
encouraging entrepreneurship and increased production.

In the poultry sector, for instance, the Indian government is supporting technology 
upgrades in farming, meat processing, and animal feed plants, in the form of 
concessionary loans and subsidies. Similarly in soybean production, the government 
continues to support and subsidise an industry that delivers high protein foods with 
lower emissions. There is nascent interest in insect farming to deliver feedstock and 
insect-based protein products for human consumption. Loopworm, an Indian startup 
using food waste to farm insects for the animal feed industry, recently raised a seed 
funding round, targeting production of 300,000 tonnes of sustainable insect protein 
per annum121. 

121 Ngige 2022
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8.6 Case study: the 2-wheeler EV revolution in India
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Source: McKinsey Transition Finance Model, McKinsey Center for Future Mobility, 2022, McKinsey India Mobility Consumer 
Survey (n=1,199), press research 
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9.1 Demographic and emissions trends

Like India, Africa currently has a large population of 1.1 billion earning less than $12 
a day, although incomes are predicted to rise more slowly by 2050. On aggregate, 
Africa has experienced decades of relatively stagnant growth, with real GDP growing 
at only 1.1% a year since 1990122 , and average GDP growth at 4.2% from 2000 - 
2019. However, on a country-by-country basis, the growth picture can be startlingly 
different, with some nations like Ethiopia, Ghana, Tanzania and Kenya consistently 
outperforming Africa’s growth average.

The signifi cant majority of Africans earn less than $12 a day, spending on average 
only $4 a day. As a consequence, they contribute very little to climate emissions. The 
emissions they do contribute are quite stubborn, as many come from livestock raised 
by small agricultural landholders. As a result, by 2050, Africa is slated to reduce 
emissions by only 14% under an aggressive reductions scenario, with agricultural 
emissions trending up rather than down during that period.

Africa’s energy sector, much like its agricultural sector, is disaggregated and 
operating ineffi ciently. In Nigeria, for instance, 80 million people lack access to 
electricity123, and almost $14 billion annually is spent on small diesel generators to 
supplement grid power124. In Sub-Saharan Africa, 568 million people remain off-grid, 
with the rate of electrifi cation outpaced by population growth. This has led to the 
emergence of innovative PAYG rooftop solar and clean cookstove businesses across 
the continent, serving customers with clean and safe energy.

122 Kuyoro et al. 2023
123 World Bank 2023a
124 Rural Electrifi cation Agency 2017
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9.2 Mobility sector in Africa

Africa currently has almost no penetration of electric vehicles, although favourable 
government policies are beginning to accelerate their adoption in some countries. In 
Kenya, for example, a strict policy on imported vehicles has sparked a flurry of local 
startups, including Mobius Motors and Opibus, manufacturing and retro-fitting EVs 
for the domestic market. Still, the wide use of older used vehicles across Africa could 
slow the uptake of EVs, due to apprehension at their high upfront costs. 

In urban centres, a number of progressive municipalities are beginning to upgrade 
bus fleets to electric vehicles, and in 2022, Lagos in Nigeria announced a plan to 
commission 12000 electric buses from Chinese manufacturer OEM Yutong with 
charging infrastructure supplied by a subsidiary of the national oil company Oando125. 
Transitioning intercity bus services to electric power remains a long term challenge, 
with sparse infrastructure to support recharging and servicing outside cities. 

125 Morris 2023
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Source: McKinsey Global Energy Perspective, Decarbonisation Scenario Explorer

Source: McKinsey Global Institute, World Data Pro, Euromonitor
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9.4 Built environment sector in Africa

African residential buildings have an extraordinarily low percentage of their energy 
demand supplied by electricity, with the average less than 5% compared to India 
at 35% and Southeast Asia at 40%. These low rates of electricity utilisation also 
translate to commercial and even industrial buildings. As more Africans transition 
into formal housing, electricity usage in residential buildings could increase six fold 
by 2050, although it is still predicted to be below the electricity utilisation rates of a 
country like India today. 

Similarly, the use of clean cookstoves in family homes is low, and in Sub-Saharan 
Africa only 20% of the population has access to clean cooking. Like the PAYG 
revolution in rooftop solar, similar models have been applied to the cookstove market 
to allow low income families to defray the high upfront costs of new clean cookstoves. 

Countries like Kenya and Nigeria also have flourishing timber industries that can 
provide species relevant for cross-laminated timber (CLT) building materials, although 
there is no policy support currently in place to support CLT adoption within local 
building industries.
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9.3 Energy sector in Africa

Africa has the world’s lowest energy connectivity, with 80% of the global population 
that lacks access to electricity living in Sub-Saharan Africa126. As a consequence 
consumers rely on a range of formal and informal energy sources in their homes and 
businesses including diesel generators, kerosene stoves, biomass like wood and 
charcoal, as well as grid-connected power and renewables. Abundant and consistent 
sunlight has led to a boom in both commercial and home-use solar installations, and 
innovative new models to defray upfront costs to allow low-income customers to 
afford otherwise costly private generating equipment. 

Unlike in the mobility sector, a number of African governments including Kenya, 
Nigeria and Ghana have set national renewables targets or provided subsidies for 
solar systems and components. By 2050, this could see renewable energy’s share of 
the generation mix in Africa triple, as homes and businesses move enmasse to install 
reliable and cheap solar systems. Already, both residential and commercial solar 
systems have reached a price tipping point, due to the high ongoing running costs of 
the gasoline and diesel generators used by millions of people across the continent to 
supplement unreliable or unavailable grid-connected power. 

126 International Energy Agency et al. 2023
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9.5 Agriculture and food sector in Africa

Many African countries are self-sufficient in agriculture, although like India, most 
farms are of a small size. Government support exists across critical sectors like poultry 
and soy, focused on training, technical assistance and boosting production. However, 
a lack of climate policy and regulation focused on agricultural emissions means there 
is limited pressure for farmers to adopt new clean farming practices, and its likely 
agricultural emissions will remain consistent, and most likely rise slightly, by 2050. 

Changing consumer tastes could potentially reduce appetites for meat protein over 
coming decades, although current consumption evidence suggests a large spike in 
food-based emissions for consumers rising into higher income brackets. Like India, 
new insect protein startups are emerging across the region, like Entomo Farms in 
Kenya. These startups use sustainable insect farming as a source of animal feed. 
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10.3 Methodology: green discount
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10.2 Methodology: decarbonisation pathways

To shape our decarbonisation pathways, we used the Decarbonisation Scenario 
Explorer (DSE), McKinsey’s proprietary tool that helps to model scenarios built on 
underlying activity levels (e.g. vehicles, tonnes of cement, steel, etc.) that drive the 
regions’ emissions throughout the projected time horizon. The tool contains over 
300 technologies and abatement levers across all sectors of the economy that allow 
to build our tailored abatement scenarios.
 
Each scenario assumes demand in line with projected sectoral growth rates as well 
as GDP.
 
The DSE also defines various technologies and fuel types for each segment – 
differing uptake levers in line with sectoral growths are input in the DSE for the lever 
library technologies and fuel types for each sector and segment. These range from 
conventional technologies, such as ICE long-haul trucks and coal blast furnaces for 
industrial heating, to technologies still under development, such as hydrogen trucks 
and electric furnaces. For new technologies, uptake rates were estimated based on 
products reaching the market and reasonable ramp-ups based on their technology 
development pace. The resulting pathway provides a lever-by-lever outlook of how 
the regions could decarbonise
 
Cross-cutting themes such as CCUS, material circularity, NCS and Green hydrogen 
were modelled bottom-up based on inputs from the sector-wise models and 
integrated into the DSE.
 
To express volumes of different greenhouse gases using a common metric, we used 
metric tonnes of CO₂ equivalent (CO₂e). Different greenhouse gases have different 
impacts on global warming. CO₂ can remain in the atmosphere for decades, while 
methane has a much stronger warming effect but a half-life of only 12 years. It is not 
obvious how much methane abatement is equal to abating a gram of CO₂, since the 
average global warming potential of methane is much higher over a 20-year period 
than over a 100-year period. To translate methane and other GHG emissions to CO₂, 
therefore, requires setting a common timescale. We adopted the 100-year global 
warming potential for all greenhouse gases to aid comparability and conforming to 
current mainstream practices.
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“To ensure a just transition 
for those who have 
contributed the least to the 
current climate crisis, there 
is a need to ensure that 
green technologies and 
practices are both affordable 
and readily available for low 
income consumers.” 
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“With the right 
models and 
approaches, people 
living in emerging 
economies can 
successfully adopt 
green technologies 
and practices while 
also improving their 
incomes and quality 
of life.”
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