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Impacting sustainable development at scale with data, integrated analysis, and strategic outreach
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What is the science telling us?



We are at a critical time frame to address the planetary emergency

Source: Climate Overshoot Commission; IPCC; Deursen, Max and Sumit Prasad (2023)/ Trust and Transparency in Climate Action: Revealing Developed Countries’ Emission Trajectories/ CEEW
Image source: Climate Global Commission
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Planetary Boundaries 
describe limits to the impacts of human activities on the Earth system, 
beyond which the environment may not self-regulate

6/9 scientifically identified Planetary Boundaries breached
leading to a Planetary Emergency

Only 6-7 years remain
to implement action to stabilise global temperatures near 1.5°C, and 
prevent climate overshoot; currently, we are on track for ~2.7°C

• Developed countries will overshoot targets by 38% by 2030 and are 
projected to collectively emit ~3.7 Gt of extra CO2 in 2030

• Remaining carbon budget of 500 Gt of CO2  will be depleted by 2030

Cause for urgency



Numerous climate overshoot implications for EMDEs & SIDS

Source: Birkmann, Joern, et al./ Poverty, livelihoods and sustainable development/ IPCC (2023); Reducing the Risks of Climate Overshoot/ Climate Overshoot Commission (2023); Prasad, Sumit, et al./ Unpacking Pre-2020 Climate 
Commitments/ CEEW (2021); Mycoo, Michelle, et al./ Small Islands: Impacts, Adaptation and Vulnerability/ IPCC (2022). Thomas, Adelle, et al./ Climate Change and Small Island Developing States/ Annual Review of Environment 
and Resources
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Key trends and projections

0.8-2°C increase in temperatures by 2060; increase in both 
daily maximum and minimum temperatures

Number of days surpassing 35°C, could rise from 20 days to 
more than 100 days by 2090

20-58 cm rise in sea levels by 2060 (compared to 1971-2010) 

Expected increase in frequency and severity of extreme 
weather events (drought and cyclones)

Decrease in water availability for drinking, agriculture, 
power, and hydropower generation 

Loss of ocean biodiversity, damage to coastal infrastructure
and groundwater salinisation 

Increase in energy costs and decrease in economic output

Annual expected sector-specific loss from natural disasters 
= 0.50% of GDP, 3% of total government expenditure

Climate risks for Sri Lanka

Source: Global Climate Risk Index/ Germanwatch (2021); ND-GAIN Index/ Notre Dame (2021); CDRI/ Member Country Profile – Sri Lanka; Climate Risk Profile – Sri Lanka/ USAID (2018); Climate Risk Country 
Profile – Sri Lanka/ World Bank and ADB (2021); Rodrigo, Malaka/ Sweltering heat wave hits Sri Lanka; climate change will likely bring more/ Mongbay (2023) 
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30/180
Global Climate Risk Index 2021

62nd most vulnerable and the 99th most ready country
Climate vulnerabilities and country readiness (2021)

8%
5%

71%

9%

1%

6%

Frequency of disasters (1990-2020)

Storm Landslide
Flood Epidemic
Earthquake Drought

• Total recorded 
direct economic 
damage (1990-
2018):               
~USD 7 billion

• Costs due to flood-
related calamities 
(1990-2018):       
~USD 2 billion



India remains highly vulnerable to the changing climate 
As analysed by hyper-local assessments

Source: Mohanty and Wadhawan/ CEEW (2021); Mohanty/ CEEW (2020)
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More than 75% of Indian districts are extreme events hotspots 

12x
Increase in associated 

cyclonic events between 
1970-2019

20x
Increase in associated 
flood events between 

1970-2019

80% 
Population residing in 

districts highly 
vulnerable to extreme 

hydro-met disasters
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Resilience transition



Risk* = Hazard   x   Exposure  x  Vulnerability 

The potential occurrence of climate-related physical
events or trends or their physical impacts.
Eg. floods, cyclones, droughts

The presence of people, livelihoods, species or 
ecosystems, environmental functions, services, 

resources, infrastructure, or economic, social, or 
cultural assets in places and settings that could be 

adversely affected
Eg. percentage of industries located in the flood-prone area

Source: IPCC (2014) 
Note: **IPCC AR-5 Framework
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Risk Assessment 
Framework
Risk translates to 
vulnerability with increased 
exposure to hazards 

The propensity or predisposition    
to be adversely affected

Sensitivity Adaptive Capacity

The degree to which a system 
or species is affected, by 
climate change

The ability to adjust to potential 
damage, to take advantage of 
opportunities, or to respond to 
consequencesEg. LULC pattern, slope, 

elevation Eg. how quickly does the 
industry regain function?



The building 
blocks of climate 

resilience

Source: CEEW compilation
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Vulnerability 
assessments and 
periodic updates

Hyper-local climate risk and 
vulnerability indexes and 
assessments of changing 

patterns

Building resilience 
at the district and 

city levels 
State government capacity 

building and comprehensive 
state action plans for climate 

change

Heat action plans 
for cities 

City-level heat action plans 
considering the current and 

projected impacts of felt heat  

Industrial resilience 
Strengthening supply chains, 

institutional readiness, 
structural safety, and financial 

preparedness 



The need for climate risk assessment of 
Sri Lanka’s industries
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GDP growth rate for 2023 = –2.3%

Sectors contributing 
to Sri Lanka’s GDP

Services 
59.9% 

Industry 
25.6%

Agriculture
8.3% 

Growth in 2023 – 0.2% – 9.2% +2.6%

Labour force share 49.6% 25% 25.4%

Climate-resilient industries could prevent economic losses

Direct impact of climate change on industries 

Floods & 
extreme rain

Cyclones

Heat stress

Droughts

Water logging in 
industrial facilities

Supply chain risk due to 
transportation challenges

Damage to 
physical assets

Power 
outages

Decrease in worker 
productivity

Industrial explosions 
or chemical leaks

Reduced agricultural 
productivity

Water supply 
risks

Source: Department of Census and Statistics/ Sri Lanka Labour Force Statistics Quarterly Bulletin, Third Quarter 2023/ DCS (2023); GDP grew at 4.5% during fourth quarter of 2023, but overall growth remained –
2.3%: DCS/ PublicFinance.lk (2024); IBEF; DPIIT; CEEW analysis

Physical risks Transition risks

Risk of physical damage and 
disruption to people, property 
and productivity

Risks arising from policy 
changes for transition away from 
fossil fuels 

E.g., damage to property and 
infrastructure due to floods, 
droughts, and wildfires

E.g., decarbonisation of a firm’s 
portfolios accrues costs, exposing 
them to transition risks

https://cervest.earth/news/why-you-should-screen-your-portfolio-for-flood-risk-with-earthscan
https://cervest.earth/news/the-best-way-to-analyze-your-portfolio-and-supply-chain-for-drought-risk-and-why-this-is-important
https://cervest.earth/news/cervest-enhances-its-climate-intelligence-with-decision-ready-insights-and-globally-comparable-risk-ratings-for-wildfire


Sri Lanka’s major industries and how they will be impacted
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46%

9%
8%

6%

3%

28%

Export composition for Sri Lanka

Apparel Tea

Rubber-based products Coconut-based products

Diamonds, gems & jewelry Other

~19.5% 
of Sri Lanka’s GDP is through its exports

66% 
of Sri Lanka’s exports is composed of its top 5 exports

Climate risk & 
vulnerability 

Impact on raw materials, 
water stress, supply chain 

risks, decline of worker 
productivity, damage to 

physical assets

Dip in 
exports 

and 
decline in 

GDP

Due to industrial climatic risk –

Source: Export Performance Indicators/ Sri Lanka Export Development Board (2022); CEEW compilation 



Source: CEEW compilation of various industry’s annual, TCFD, and sustainability reports

Examples of global best practices to manage industrial climate risks
Global best practices Indian best practices

• Water management plan
• Reduced water intake by 6 

million m3/year

• Analyse hazards and their 
hotspots for operation 
locations

• Maximise water recycling 
within the plants

• Use real-time data to 
identify climate-related 
events and map them 
against the suppliers

• Risk management process 
which informs about 
climate change risks on 
their assets and supply 
chain

• Insurance cover and in 
house veterinary care for 
livestock

• Builds resilience of farmers 
by choosing varieties with 
different growth durations, 
or changing crop rotation
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Climate adaptation strategies for industries

Source: CEEW analysis (to be published, do not cite or quote)
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Institutional 
mechanisms

Structural 
safety

Institutional
readiness

Financial
preparedness

Technology & 
innovation

Emergency plan/ 
business continuity plan

Raised platform for 
major capital assets

Recovery time objective 
for critical operations

Presence of emergency 
funds

Climate-controlled 
warehouse and 

distribution centres

Climate-related 
disclosures focused on 

physical risks

Presence of storm 
water drains

Alternative sourcing for 
raw materials from 

high-risk areas

Assets covered under 
insurance

Industrial research & 
development
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Source: CDRI (2023); IRIS/ CDRI (2023)

Tap into international initiatives for resilience 
Coalition for Disaster-Resilient Infrastructure (CDRI) and Infrastructure for Resilient Island States (IRIS)

CDRI is a global partnership that aims to promote the 
resilience of infrastructure systems to climate and disaster 

risks, ensuring sustainable development

Sri Lanka has been a member of CDRI since November 2019

India jointly introduced IRIS during
COP26's World Leaders Summit 

as a flagship programme under CDRI

Intended outcomes

1

2

3

Improve climate resilience of SIDS infrastructure

Strengthen knowledge and partnerships for SIDS

Promote gender equality and disability inclusion

2023: Funding for 11 projects in 15 countries 
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Energy transition



Access to energy as the first of many energy transitions for India

Source: Mani et al., 2021/ State of Clean Cooking Energy Access in India: Insights from the India Residential Energy Survey (IRES) 2020 / CEEW
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800 million Indians have been brought out of darkness over the last two 
decades

Three out of every four Indian homes use 
LPG as their primary cooking fuel



Source: Central Electricity Authority Monthly Report (31 March 2024); Central Electricity Authority Annual Reports (FY13-FY22); PIB (2022); CEEW analysis; Ministry of New and Renewable Energy 
(2023); Ministry of Power (2023); Invest India (2023); Nandi, Jayashree/ Green milestone: Share of coal in India’s total installed electricity capacity drops below 50%/ Hindustan Times (2024)
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India’s (RE)volution

India’s total non-fossil installed capacity stands at 198.75 GW, making up ~45% of the installed generation capacity
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Wind capacity Solar capacity RE growth rate

Renewables installed capacity growth rate for India, focusing on solar and wind

4th

Largest renewable 
energy installed 
capacity globally

4th

Largest solar 
energy installed 
capacity globally

4th

Largest wind 
energy installed 
capacity globally

388%
Increase in installed 

RE capacity since 
2014



Source: Ministry of Power (2020); Carbon Brief (2020); ELCOMA. “Lighting Industry Data in India 2010–2018”; The India Story (2021); Aggarwal, Dhruvak and Shalu Agrawal/ Business Model for Scaling up Super-
Efficient Appliances: A Deep Dive on Ceiling Fans in India/ CEEW (2022);  Annual Report/ BEE (2019, 2022, 2023); All India Metering Status/ National Smart Grid Mission (2024); BEE/ Annual Report 2021-22
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Energy-efficient appliances: Sri Lanka’s commitments and India’s progress

• Market share for EE inverter split 
ACs: 77%

• Deployment of EE fans in 2023: 10 
million

• Emission reduction: ~300 million 
tonnes CO2 annually by 2040

• Investment potential: USD 1.6 
trillion

• Deployment: ~370 million LEDs 
(bulbs + streetlights) since 2015

• Price reduction: From INR 400 in 
2014 to INR 40-60 by 2020

• Market growth: 130x growth in LED 
market in 5 years

• Energy savings : 47,773 million kWh
• Cost savings per year: USD 2.2 billion 

(INR 19,109  crore)

Smart metering status as of May 2024:
• Target: 250 million by 2025-26
• Sanctioned: 222 million  
• Installed: ~11 million

EE lighting EE cooling Smart meters

Sri Lanka’s NDCs commit to energy efficiency (EE) and demand-side management:
Energy saving of 2,603 GWh by phasing out incandescent bulbs, of 5,189 GWh through efficient lighting, fans, refrigerators, and chillers

India’s progress in energy efficiency and demand-side management:



Sri Lanka’s NDC targets reflect its renewables potential 

Source: IRENA (2023)/ Renewable Power Generation Costs in 2022; Dutt, Arjun/ Accelerating Investments in Renewable Energy in Sri Lanka - Drivers, Risks, and Opportunities/ CEEW (2020); UNFCCC (2021)/ Sri Lanka Updated NDC; Singh, Manpreet et al./ 
Assessment of Sri Lanka’s Power Sector/ ADB and UNDP; CEEW analysis
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70% RE in electricity generation by 2030

Carbon neutrality by 2050 in electricity generation

No capacity addition of coal power plants

1

2

3

Hydro-power: Additional 300 MW

Wind power: 800 MW

Solar power: 2,000 MW

• Power: 25% 
• Mobility: 4% 
• Industry: 7%

Sector-wise 
GHG emissions 
reduction 

is the total investment required to implement 
the strategic plan

USD 140 billion

Sri Lanka’s wind and solar market opportunity
• Competitive auctions facilitated 

sharp declines in solar and wind 
tariffs

o Current solar tariffs in India 
are at 3 USD c/kWh

• Estimated potential:  

o 16,000 MW solar

o 30,000 – 50,000 MW wind

USD 54-56 billion
is the total investment required for 100% RE in 
electricity generation in the power sector

• LCOE of onshore wind cost 52% less than the 
cheapest fossil fuel-fired solutions, in contrast 

to being 95% higher 

• LCOE of solar PV cost 29% less than the 
cheapest fossil fuel-fired solution, in contrast 

to being 710% higher

Overall trend of decline in the cost of RE 
(2010 – 2022)

Carbon 
Neutrality by 

2050 



Sri Lanka’s energy mix calls for a boost in renewables 

Source: IEA (2024)/ Sri Lanka
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Evolution of electricity generation sources in Sri Lanka (2011 – 2021)

Coal Oil Hydro Biofuels Wind Solar PV

Renewables’ share of electricity 
generation in 2021 was 49.5%

Most of this is owed to hydro

89.9% 8.1% 2%

Hydro
~825 MW

(7,226,000 MWh)

Wind
74.5 MW

(653,000 MWh)

Solar
~18 MW

(156,000 MWh)



But, to tap into this market opportunity, Sri Lanka needs more grid capacity

Source: PTI/ India, Sri Lanka working to link power grids via undersea transmission line/ Indian Express (2024); Kala, Rishi/ India working on connecting South East Asian power grids to Europe via Middle East/ 
The Hindu Business Line (2023); Chaudhury, Dipanjan/ India emerged reliable cross-border electricity provider to Nepal & South Asian partners/ ETPrime (2021)
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Sri Lanka would need policy support and financing to implement solutions:

Interconnection of transmission grids 
with neighbouring countries like India, to enable power trading and increase overall grid capacity

1

Implementation of smart grid technology 
to increase grid reliability, cost-effectiveness and efficiency, and enable demand-side management through smart meters

2

India-Sri Lanka power grid connectivity plans

Key features
• USD 1.2 billion undersea transmission line investment
• Cost reductions for Sri Lanka’s RE
• Investment opportunity for the private sector

Ensuring success and returns through precedents & expertise



DISCOM-led business models and government schemes 
for rooftop solar

Source: Kuldeep, Saji, Chawla/ CEEW (2018); Kala, Rishi/ PM Suryoday Yojana 2024 to help households save up to ₹18,000 annually/ The Hindu Business Line (2024); Ghosh, Arunabha 
and Neeraj Kuldeep/ Catching the sunshine/ Millennium Post (2024) 
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For the roofless: 
Community solar 
– upfront payment

Consumers realise 5-10% 
savings on a monthly bills

For the roofless: 
Community solar –
subscription mode

DISCOMs can realise a 
profit of INR 0.37/kWh

For the creditless: 
On-bill financing model

Suitable for large consumers 
with independent rooftops 

For all: 
Solar partners model

Savings are independent of 
the system size and of 
community load savings

Lessons from India, 
opportunities for Sri 
Lanka to develop RTS

• Scale via savings for utilities

• RTS, an integral part of RE 
policies 

• Subsidies for grid-connected 
RTS projects

PM 
Suryoday
Yojana

USD 1.2 bn (INR 
10,000 crore) 
allocated 

Up to 300 units of free 
electricity every month for 10 
million households

Savings up to USD 180-215 (INR 15,000-
18,000) p.a. for households; USD 26 
billion (INR 2 lakh crore) for DISCOMS in 
the next 25 years

20-25 GW of rooftop solar 
capacity would be 
supported



Opportunities to leverage – ISA, green ammonia and hydrogen, hybrid RE

Source: International Solar Alliance (2024)
Image source: ISA

• Launched at COP21 to mobilise USD 1 trillion for solar energy 
solutions by 2030

• 119 countries signed the ISA Framework Agreement

• 97 countries are full members

• Achieved ‘observer’ status at the UNGA in 2021

• For Sri Lanka: Global Solar Facility, task force for feasibility 
studies and project design, USD 1.4 billion line of credit by India
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July 2023: Implementation of the Sampur Solar power 
project and LNG infrastructure, cooperation in green 
hydrogen and green ammonia 

March 2024: Hybrid RE system; USD 11 million grant from 
India to Sri Lanka
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MSME and livelihoods transition



Need for Sri Lanka’s MSMEs to transition for sustainable development

Source: UNDESA (2020)/ The Impact of COVID-19 on the MSME Sector in Sri Lanka; CEEW compilation
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Adoption & innovation of 
energy efficiency technology

Decarbonisation through 
electrification & cleaner fuels

Skilling and capacity building 
for livelihoods transition

• MSMEs contribute to over 52% of Sri Lanka’s GDP, and are the backbone of the Sri Lankan economy 
• Risk to MSMEs means risk to more than half of Sri Lanka’s GDP
• MSMEs employ over 45% of Sri Lanka’s labour force
• Transition of MSMEs provides an investment opportunity for public and private stakeholders

• Reduced reliance on fossil-
fuel-based energy sources

• Reduced costs

• Reduced energy consumption 
due to increased efficiency

• Reduced operation and 
management costs

• Better adoption of clean 
energy alternatives

• Creating livelihoods for a just 
transition



27|

How can 
MSMEs 
transition 
and increase 
incomes?
A phase-wise solution to 
Moradabad brass 
cluster’s energy 
transition from coal to 
natural gas

Source: CEEW (2023/24)

BEFORE: Brass-casting artisans operating in their units using coal

AFTER: New natural gas-based furnace design for green brass
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Source: Powering Livelihood (2023)/ CEEW | Note: *till May 2023; **as per interim Impact Assessment findings (of 767 users)

India is powering livelihoods through DRE
~19,700+
Clean energy-powered livelihoods enabled; 69% women

~12,500+
New technology deployments

1st in world
Policy framework to support DRE for livelihoods

8 (5 are PL enabled)
Commercial funding deals unlocked

2.3x
Increase in annual revenue of enterprises in three years

USD 7.3 mn (USD 1.5 mn is PL enabled)
Follow-up capital raised by programme enterprises

70%
End-users’ income increased by 35% (median)**

770 million
People lack access 

to electricity 

2.6 billion+
People do not have 

access to clean cooking

150 million
People benefited 

around the world in 
2019 by DRE solutions

IMPACT*

Solar refrigerators 
and deep freezers

Solar dryers

Solar charkhas

Solar-powered paddle loom

Micro solar 
pumps

Hydroponic 
fodder unit

16,800 MT
CO2 emissions mitigated via DRE technology adoption

50 billion+
market opportunity for 

cleantech to power 
livelihoods in rural India

CHALLENGES 
AND POTENTIAL
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1

2

3

4

In summary,

The planetary emergency poses grave climate risks to Sri Lanka and India

Industries need to assess and manage climate risks via resilience strategies 

Sri Lanka’s NDC targets can be met and create expanded markets —
opportunity for bilateral learnings and investments

Sri Lanka’s MSMEs and livelihoods can transition in a just manner to ensure 
sustainable development amid the energy transition

Image source: andBeyond



Thank you!
ceew.in | @CEEWIndia | @GhoshArunabha

30|


