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Nature in Singapore 
provides us with 
numerous benefits

Ecosystem services are 
produced by our Natural 
Capital: our stock of 
natural resources



An ecosystem service is a direct or indirect 
benefit that the environment provides to people



ECOSYSTEMS

- Habitats
- Species
- Water
- Soils
- Geology
- Food webs

INTERMEDIATE
SERVICES

- Photosynthesis
- Nutrient cycling
- Water cycling
- Soil formation
- Carbon 

sequestration

FINAL ECOSYSTEM
SERVICES

- Edible material
- Clean water
- Climate regulation
- Soil formation
- Pharmaceuticals

Secondary 
rainforest

Sucks up carbon Regulates the global 
climate

GOODS & BENEFITS

- Food
- Drinkable water
- Fertilizer
- Medicines
- Healthy microclimate
- Waste removal

Protects us from climate 
change



How can we measure and value the benefits of Singapore’s natural capital and ecosystem services today?

'a reserve is kept round the principal hill [of Bukit 
Timah] for climatic purposes‘ J.F.A. McNair, Engineer, 1879

Watershed protection TourismFriess 2017. Urban Ecosystems 20, 277-291.



Marine data from National Parks Board
Terrestrial data from Gaw et al. 2019 Data 4, 116.
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Potential for sub-national analyses

Carbon per pixel

Friess et al. 2016. Urban Ecosystems 19, 795-810.

Why important?

Vegetation sucks up CO2 from the atmosphere, 
mitigates our greenhouse gas emissions

Some key results

Carbon sequestration worth ~$2 million per year
Our mangroves alone store >1.6 million tonnes of 
carbon dioxide!



Potential for sub-national analyses

Masoudi & Tan 2019. Landscape and Urban Planning 184, 44-58.

Why important?

Reduces the urban heat island 
effect, improves thermal 
comfort

Some key results
Green spaces and green 
buildings substantially lower air 
temperatures



Potential for sub-national analyses

Lee et al. 2021. Estuarine, Coastal and Shelf Science 248, 106747.

Why important?
Protect our shorelines from coastal 
hazards and erosion

Some key results
During storms, Singapore’s mangroves 
can reduce wave height by >75% across 
only 250 m of mangrove.



Potential for sub-national analyses

up to $9 million per year

Juang & Carrasco 2020. Journal of Environmental Management 261, 110238.

up to $$67 million per year

Why important?

Improve health and wellbeing

Some key results

Recreation has big financial value



Potential for sub-national analyses

Tan et al. 2021. Frontiers in Environmental Sciences 9, 610155.



Potential for sub-national analyses

Tan et al. 2021. Frontiers in Environmental Sciences 9, 610155.

Modelling development scenarios and 
how ecosystem services might change



1. Help to combat climate change

2. Mitigates urban heat island effect

3. Rich in biodiversity

4. Improves physical and mental wellbeing

5. Aesthetic and recreational value

6. Mitigates flood impacts and soil erosion

7. Absorbs air pollution

8. Supports water catchment supply

9. Reconnects people with nature





1. Singapore is a living laboratory for ecosystem services, and has been 

for a very long time

2. Today, Singapore’s environment is the foundation of our country and 

provides us with a wide range of benefits

3. Ecosystem services are a great way to connect with stakeholders

Thank you
dan.friess@nus.edu.sg


