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ABSTRACT

Background and Objectives: This study focused on social return on investment by monetizing the ecosystem
services of Chulalongkorn University Centenary Park (CU 100 park).

Methodology: Collecting secondary data of ecosystem services from empirical studies and then monetizing the
data by using the concept of cost-benefit analysis to analyze net present value and social return on investment.
Evaluating the benefits of ecosystem services consist of 1) provisioning services using the timber values 2)
regulating services using the value of avoided runoff as well as carbon storage and sequestrations 3) cultural
services using the willingness-to-pay data and 4) supporting services using the value of bird habitats. These four
suspects were estimated in 20 years (2020 —2039), and hence the values must be adjusted by monetary variables
such as inflation rate and discount rate (4%).

Main Result: The CU 100 park could provide ecosystem services in the length of 20 years. This study
monetizing the services in two scenarios. First, the best-case scenarios, assuming fully grown trees, show the
net present value (NPV) of 65,240,382 Baht in 2024 terms and social return on investment (SROI) is equal to
1.24 indicating that every 1 Baht invested yields a return of 1.24 Baht. The best-case scenario highlights that
investing in the CU 100 park is worthwhile. On the contrary, the worst-case scenario, assuming zero grown
trees, provides a negative NPV and SROI is equal to 0.63. This scenario indicates that the investment is not
worthwhile.

Conclusion: This study provides empirical evidence on the cost-effectiveness of investments in ecosystem
service benefits under the constraints of optimizing small urban green spaces for maximum efficiency in
supporting wildlife and human well-being. The findings highlight the significant value of trees, which play a

pivotal role in enhancing cost-effectiveness. Therefore, stakeholders are encouraged to maintain and extend the
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lifespan of trees. Additionally, the study contributes to policymakers' understanding of social return analysis
derived from the ecosystem service values of urban parks, supporting the sustainable development of the nation's

green space master plan.

Keywords: Social return on investment, net present value, ecosystem services, urban forest, public park.
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Table 1 Co-benefit measurement instruments, conversion to monetary values and sources.

Co-benefit

Instrument to measure

co-benefit

Conversion to monetary value

Sources(s)

Provisioning Services:

Incremental Values

Timber value

Estimate the annual capability of
timber (AR) by:

Ty = Tr—g X (1 + GW)
when Tj; is the T of species i at
yeart, G WL-T is an annual growth

rate of species 7 at year ¢.

(Yarnvudhi et al. 2021)

Regulating Services: Avoid
Runoff, Carbon Storage,

Carbon Sequestrations,

Secondary data from trees
data using i-Tree Eco
model international for
future cost avoid runoff,
and

carbon  storage

sequestrations

Estimate the annual capability of

avoided run off (AR) by:
ARy = AR,_; X (1 + GW])
when AR;; is the AR of species i at

yeart, G VVL-T is an annual growth
rate of species 7 at year ¢.
Estimate the capability of carbon
storage and sequestrations (CSS)
by:

for evergreen tree species:
CSS;e = CSS;_q x (1 + GW)
for deciduous species:

CSS, = CSS,_4

(Yarnvudhi et al. 2021)

Culturing Services:

People Satisfaction

Secondary data based on
willingness to pay (cost

per visit)

WTP, = WTP,_; X I
when / is an average of 20-year

inflation rate (2004 — 2023)

(Yarnvudhi et al. 2024)

(Bank of Thailand 2024)

Supporting Services:

Birds’ habitats

Secondary data based on
price for nursing each
bird species and market

value

Estimate the value of bird habitats

(BH) by:
BH, = (VN + MV),_y X1

when VN is the value of nursing,
MYV is the market value, and / is a

20-year inflation rate.

(Yarnvudhi et al. 2022)

(Bank of Thailand 2024)

2. AIUNITUINITAIUNITAIVANNA 1N

Yarnvudhi ef al. (2021) #a1935ms1lszitiuyan

P A A . . <
v¥ou32Uu Aumsilasuuilasaningiienia 910 i-Tree Eco International Model 13]1 T1/51n 51

[ 9 Y a o a "9 Y A Y a
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1A 1 9 gj =
Wudyaa ldneaua 450,988.17 u1naeil
(3,758.23 umanaw) drsumsdszdiuyaslu
s o Y Y 9 Y
N30l Worst case Mviualidu ldnnduvganis

RERE IR

Table 2 Summary of all monetary value benefits over 20 years (2020 — 2039) in the Chulalongkorn

University Centenary Park (CU 100 Park).

Scenarios
Best Case Worst Case
Assumptions
Calculate the growth rate of three Yes No
( Trees growth as predicted) (Trees died)
Provision of bird habitats Yes Yes
(Trees, Lawn, Grassland, (Lawn, Grassland,
Wetland) Wetland)
An average of 20-year inflation rate 2.12% 2.12%
Discount rate 4% 4%
Value of Ecosystem Services Thai Bath Thai Bath
Provision services: Timber Values 64,355,675 -
Regulating services:

Avoided Runoff 195,522 -
Climate Change 22,052,019 -
Culture services: people satisfaction 112,509,616 112,509,616
Supporting services: birds’ habitats 50,802,893 36,860,175
Total Value 249,915,727 149,369,791
Total Present Value in 2024 328,426,739 195,278,609
Present Value of Investment in 2024 263,186,355 263,186,355
NPV in 2024 65,240,383 (67,907,746)

SROI 1.25 0.74
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    ∑  i = 1  n   [   B  i ×   ( 1 + r )  − i ]


    ∑  i = 1  n   [   C  i ×   ( 1 + r )  − i ]


    ∑  i = 1  n   [  (   B  i −   C  i ) ×   ( 1 + r )  − i ]
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    G W  i  T


    A R  i t =   A R  t − 1 × ( 1 +   G W  i  T )
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    G W  i  T


    C S S  i t =   C S S  t − 1 × ( 1 +   G W  i  T )


    C S S  t =   C S S  t − 1


    W T P  t =   W T P  t − 1 × I


    B H  t =   ( V N + M V )  t − 1 × I

