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Study 1: The Singapore Electricity Sector and Biodiversity

As Singapore strives to achieve its net-zero emissions target by 2050, energy 
demand driven by digitalisation (e.g. data centres), advanced manufacturing, and 
transport electrification is set to pose a dilemma for policymakers as they navigate 
the competing demands of the decarbonisation transition. While the broader energy 
system encompasses extraction, refining, transport, and end-use consumption, 
electricity generation is where biodiversity impacts converge most visibly.

In The Singapore Electricity Sector and Biodiversity, Dr Hao Liang, (Professor in Finance, SMU), Kam Chee 
Chan (Research Associate, SMU/SGFC), Adrien Gruson (Impact Institute), and Lorenzo Bissi (Impact Institute) 
examine how these linkages must be understood to align climate mitigation policies with biodiversity protection 

Southeast Asia is one of the richest regions on the planet 
in terms of biodiversity. It is home to tropical forests, 
coral reefs, mangroves, and wetlands that support a vast 

number of endemic species. The region is experiencing some 
of the highest rates of biodiversity loss globally. According to 
research, the region could lose up to 75% of its original forest 
cover by 2100, with potentially 40% of global biodiversity loss 
occurring within its boundaries.

Business activities are both dependent on nature and directly 
linked to biodiversity loss. Land-use change, resource 
extraction, pollution, and greenhouse gas emissions are driven 
by economic production and consumption patterns. Investors, 
lenders, and insurers play a central intermediary role in this 
chain. By investing in companies through debt, equity or other 
mechanisms such as insurance, they enable the continuation or 
transformation of business activities.

Using the Impact-Weighted Accounts Framework and the 
Global Impact Database Biodiversity from Impact Institute, the 
Singapore Green Finance Centre has piloted several biodiversity 
measurement and valuation studies to evaluate biodiversity 
impacts through sector-wide, portfolio-wide, and company-
specific case studies. 

The aim is to provide investors, lenders, regulators, and 
businesses with an additional tool to inform capital allocation 
decisions that take nature into consideration.

Footnote: Biodiversity impact is defined as the estimated reduction in 
societal welfare arising from biodiversity loss, rather than realised or 
internalised financial losses to firms.

Authored by: Kam Chee Chan, Research Associate

https://www.singaporegreenfinance.com/wp-content/uploads/2026/02/White-Paper-The-Singapore-Electricity-Sector-and-Biodiversity.pdf


Insight 1 
The shift towards a low-carbon 
economy is the most effective 
way to reduce biodiversity 
impacts.
Transitioning from gas to solar and other low-
carbon technologies remains the most direct 
pathway to reduce both climate and biodiversity 
impacts. Yet as solar capacity expands, land and 
aquatic ecosystems must not become collateral 
casualties of decarbonisation. Floating and rooftop 
installations can be prioritised over land-intensive 
projects, alongside biodiversity-sensitive design. 
Aligning decarbonisation pathways with biodiversity 
considerations ensures that the energy transition can 
also be nature positive.

Insight 2 

Infrastructure optimisation is 
necessary given continued 
reliance on natural gas in the 
medium to long term.
Optimising existing gas extraction and distribution 
infrastructure may only lead to marginal reductions in 
biodiversity impact, but minimising negative impacts 
remains important within the mitigation hierarchy. 
When avoidance is not possible (e.g. reliance on 
natural gas in the transition period), minimisation 
becomes the next logical step, such as reducing 
emissions through infrastructure improvements. 
Optimisation could occur in upstream value 

chains in Indonesian and Malaysian gas extraction 
and distribution, with procurement leverage 
from the Singapore government helping to drive 
improvements. ASEAN regional gas extraction is 
becoming increasingly important amid gas supply 
disruptions arising from the Middle East conflict.

Insight 3 

Integrate biodiversity impact 
assessments into project 
planning.
Singapore’s regulators and energy companies 
manage processes that can significantly affect 
biodiversity, including scenario modelling, project 
development, and procurement frameworks. 
Embedding biodiversity footprinting, using tools such 
as GID Biodiversity or location-specific environmental 
impact assessments, is a way for biodiversity to be 
included as a core performance metric in energy 
imports and electricity generation projects. 

Insight 4 

Collaborate across regional 
actors.
The causes of biodiversity loss in Southeast Asia 
transcend national boundaries. Given Singapore’s 
reliance on imported gas, regional coordination with 
source countries such as Indonesia and Malaysia is 
essential to improve transparency, share monitoring 
data, and align mitigation measures within ASEAN 
biodiversity and energy transition frameworks.
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Biodiversity impact of the Singapore electricity sector due to 
gas imports by impact driver, 2024.

Biodiversity impact of the Singapore electricity sector by 
value chain step, 2024.
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in Singapore’s electricity transition. Our assessment estimates that Singapore’s electricity system generated 
approximately US$1.14 billion in monetised ecosystem service losses in 2024. Climate change is the 
dominant driver, accounting for around 79% of total biodiversity impact, followed by air pollution at 19%.
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Study 2: The Singapore Manufacturing Sector and Biodiversity

Singapore’s manufacturing sector currently accounts for roughly 20% of the 
nation’s GDP, with total manufacturing output in 2024 contributing approximately 
US$316 billion to the local economy. As the government aims to expand the 
sector by 20% by 2030 under the Manufacturing 2030 initiative, it is important for 
policymakers to understand the relationship between manufacturing activities and 
the environment in which they operate. This understanding is necessary to align 
climate mitigation policies with biodiversity protection as Singapore continues its 
shift towards more advanced manufacturing activities.

In The Singapore Manufacturing Sector and Biodiversity, Dr Hao Liang and 
Kam Chee Chan estimate that the industry generated approximately US$80.7 
billion in monetised biodiversity impacts across its value chain in 2024.

Insight 1 

A greener electricity mix is critical 
for reducing biodiversity impact.
The manufacturing sector accounted for 39.4% of 
Singapore’s total electricity consumption in 2024, 
with around 95% generated from imported liquefied 
natural gas. As a result, climate change and air 
pollution account for nearly two-thirds of the sector’s 
biodiversity impact. Given the structural constraints 
of Singapore’s electricity system, transitioning to 
cleaner energy sources appears to be one of the 
most practical pathways forward.

Insight 2 

Regulatory and policy 
interventions are needed.
Our findings support the case for strengthening 
existing government incentives and funding schemes 
that support businesses in transitioning to a low-
carbon and sustainable future. Initiatives such as the 
Energy Efficiency Grant, the Enterprise Financing 
Scheme – Green, and the Resource Efficiency Grant 

for Emissions could be extended beyond their 
current expiry dates to encourage more businesses 
to take advantage of these schemes.

Insight 3 

Post-COVID trends and green 
manufacturing.
Following the global COVID-19 pandemic, many 
countries are seeking to reshore and strengthen 
manufacturing capabilities closer to home. A 
clearer understanding of the sources and drivers of 
negative impacts across Singapore’s manufacturing 
subsectors, combined with greater control over more 
regionalised value chains, can enhance both the 
resilience and sustainability of the sector.
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Biodiversity impact of the Singapore manufacturing sector - 
Value Chain split

Biodiversity impact of Singapore’s manufacturing and related 
value chain sector by impact driver
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https://www.singaporegreenfinance.com/wp-content/uploads/2026/02/White-Paper-The-Singapore-Manufacturing-Sector-and-Biodiversity.pdf


Study 3: Biodiversity Impact of a Global Portfolio, Strategies and Insights

According to the Global Impact Investing Network’s Sizing the Impact Investing 
Market 2024 report, the worldwide impact investing market is estimated to exceed 
US$1.5 trillion in 2024. However, the growing demand for impact investing raises 
a fundamental question: how can impact be measured and compared beyond 
traditional financial metrics, in a quantifiable and objective way, so that businesses 
are not accused of overstating or greenwashing their impact?

In Biodiversity Impact of a Global Portfolio: Strategies and Insights, Dr Hao 
Liang, Kam Chee Chan, Adrien Gruson, and Lorenzo Bissi demonstrate that an equity 
portfolio of US$10 billion, invested across different asset classes and geographies, 
generates approximately US$2.63 billion of biodiversity impact annually.

Insight 1  

Biodiversity impacts are 
concentrated in a small number 
of holdings.
Food production and shipping account for roughly 
one-quarter and 3% of global greenhouse gas 
emissions respectively. These effects are reflected 
in the portfolio, where food products and water 
transport companies contributed more than 80% of 
the portfolio’s total attributed biodiversity impact, 
despite representing only about 12.5% of its total 
value.

Insight 2 

Most impacts occur in upstream 
and downstream value chains 
rather than direct operations.
More than 90% of the portfolio’s biodiversity impact 
arises from upstream and downstream value chains, 
suggesting an urgent need for asset and portfolio 
managers to seek greater transparency in the 
sourcing and supply chains of investee companies.

Insight 3 

Biodiversity impacts can vary 
significantly within the same 
sector.
Sector benchmarking enables smarter capital 
allocation without sacrificing financial returns. For 
example, although both companies operate in 
the motor vehicles and parts sector, Company 12 
generated biodiversity losses without delivering 
strong financial returns, while Company 2 performed 
relatively better within the same sector. Such 
comparisons enable more informed capital allocation 
decisions.

Insight 4 

Financial returns and biodiversity 
performance are not mutually 
exclusive.
Engagement with financially strong firms can drive 
sector-wide improvement. Company 13 illustrates 
that firms can deliver strong financial returns while 
maintaining average biodiversity impacts. Targeted 
engagement strategies with such firms may 
encourage the adoption of biodiversity policies and 
the establishment of best-practice standards within 
their sectors.
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Attributed impact 
assessment results of 
portfolio, in PDF.ha.yr 
and US$ impact

https://www.singaporegreenfinance.com/wp-content/uploads/2026/02/Biodiversity-Impact-of-a-Global-Portfolio-Strategies-and-Insights.pdf


Study 4: Valuing Biodiversity Impacts in E-Commerce Evidence From a 
Nature-Accounting Workflow

Organisations face increasing pressure from regulators and stakeholders to 
account for biodiversity loss, yet operational firm-level approaches remain limited. 

In Valuing Biodiversity Impacts in E-Commerce: Evidence from a Nature-
Accounting Workflow, Dr Hao Liang and Kam Chee Chan analyse an 
e-commerce company operating in Southeast Asia. With US$16.5 billion in 
revenue in 2024, the company generated approximately US$2.7 billion in negative 
biodiversity impact, with 99% attributed to its value chain operations.
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Insight 1 

Upstream impacts.
The upstream value chain accounts for roughly 
38% of the company’s biodiversity impact. Potential 
reduction strategies include sourcing electricity 
from more sustainable energy sources for platform 
operations, excluding products associated with 
high biodiversity damage during production, and 
implementing stricter supplier requirements that 
favour products with recognised sustainability 
certifications.

Insight 2 

Downstream impacts.
Downstream activities account for more than 60% 
of the company’s biodiversity impact, largely driven 
by transportation of goods via water and land. 
Reducing this impact will depend heavily on selecting 
transportation partners with stronger environmental 
performance.

Insight 3 

Integrated versus lean business 
models.
Because 99% of impacts occur within value chains, 
the company has limited direct control over them. 
One potential strategy would be to vertically integrate 
certain logistical functions, such as parts of the 
transportation process, to gain greater operational 
control over emissions and biodiversity impacts.

E-commerce company 
financial and impact figures

16.5 bln US$ 
Total revenue of company in 

trade, warehousing, and ICT for 
the year 2024

-2.7 bln US$ 
Negative biodiversity impact of 
company and associated up- 
and downstream value chains

99% 
Impact arising from 

value chain

Impact across the value chainBiodiversity impact of company 
and related value chains by driver
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If you want to understand how the 
Impact‑Weighted Accounts Framework 
(IWAF) and the Global Impact Database 
(Biodiversity) underpinning these white 
papers can be applied to your work, 
reach out to us at sgfc@smu.edu.sg.
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by what is sold on the e-commerce 
platform, and how it is produced.

Downstream impact is mainly driven by 
who is the company selling to and how 
are the goods delivered.
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