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Benefit analysis of wetland restoration project based on ecosystem service value:
a case study of Caijia River, Beijing

WEI Yuanyun, CUI Lijuan”, ZHANG Manyin, KANG Xiaoming, MA Muyuan, ZHAO Xinsheng
Institute of Wetland Research, Chinese Academy of Forestry, Beijing 100091, China

Abstract: As one of the most important ecosystem types on the global land surface, wetlands provide the highest ecosystem
service value per unit of all terrestrial ecosystems and play an increasingly important role in supporting livable environments
for humans. However, human-induced wetland degradation and disappearance are leading to a significant reduction in
wetlands’ ecosystem service value. The major target of wetland restoration projects is to increase their ecosystem service
value, and the traditional method of ecosystem service valuation has suggested that the economic benefits of wetland
restoration can reasonably outweigh its cost. In the light of investment, the future value should be transformed to the net
present value (NPV) by taking the currency time value into account. Unfortunately, the traditional method was obviously a
static comparison, which can hardly be accepted by financial departments because it ignores the currency time value.
Therefore, in order to offset the interval between the ecosystem service value and NPV, we evaluated and compared the
ecosystem value before and after a wetland restoration project around Caijia River in Beijing by considering the currency
time value. The wetland restoration project, implemented in the spring of 2013, reformed topography and planted native

wetland plant species. The ecosystem service value of the research area was determined following a well-accepted method
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that multiplied each land use/cover area in this region with its unit area value according to the ecosystem services unit area
of Chinese terrestrial ecosystems, then calculated their sum. Accurate land use/cover of the research area was measured by
aerial photographs before the project and by field measurement after the project. Then, we calculated the ecosystem service
values for before and after the project. The results showed that the ecosystem service value of the research area after
restoration increased from 584478 RMB to 3579713 RMB. We also compared the changes in ecosystem service value for 9
specific ecosystem service functions. Among these ecosystem service functions, waste treatment, climate regulation, and
water conservation had relatively large contributions to the value change, while the contribution rates of food production and
raw material were negative. Then, we selected two standard indices, the inner rate of return (IRR) and payback period, to
analyze the financial benefit of the wetland restoration project. Ecosystem service values in the future were first transformed
to NPV by dividing by the discount factor. The results suggested that the IRRs calculated by using return periods of 3, 5,
10, 15, 20, 25, and 30 years were —26.81%, —4.67%, 11.43%, 15.32%, 16.47%, 16.94%, and 17.14%,
respectively. The payback period is the time in which the initial cash outflow of an investment is expected to be recovered
from the cash inflows generated by the investment. The discount factor was an exponent of the discount rate by year, and the
discount rate referred to the long—term treasury bill rate of 4.2%. In that situation, the payback period was 14.96 years,
which means the wetland restoration project could obtain a profit within 15 years. The results indicated that wetland
restoration should prolong project approval time for financial reasons rather than ecologic reasons. Furthermore, the wetland

restoration project is potentially profitability under the current interest rate level.

Key Words: ecosystem service value; wetland restoration; currency time value; inner rate of return; payback period
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Fig.3 Photographs of research area before and after wetland restoration project
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Table 1 Ecosystem services unit area of Chinese terrestrial ecosystem!'!]

5 RGNS e #ihk o 1 it ik s
Ecosystem service functions Forest Grassland Farmland Wetland Water Desert
SAETTT Gas regulation 3.5 0.8 0.5 1.8 0 0
SAEVTT Climate regulation 2.7 0.9 0.89 17.1 0.46 0
KR FE Water conservation 3.2 0.8 0.6 15.5 20.38 0.03
T HOY A5 -9 Soil formation and protection 3.9 1.95 1.46 1.71 0.01 0.02
PRI FE Waste treatment 1.31 1.31 1.64 18.18 18.18 0.01
HYZ R Biodiversity conservation 3.26 1.09 0.71 2.5 2.49 0.34
B Food production 0.1 0.3 1 0.3 0.1 0.01
JEAAFL Raw material 2.6 0.05 0.1 0.07 0.01 0
154304k Entertainment culture 1.28 0.04 0.01 5.55 4.34 0.01

®2 HRREAFESRGRMARESRESNER
Table 2 Ecosystem service value unit area of different ecosystem in research area

HBRS5Hr{E Ecosystem service value/ ( JG/hm?)

BRGNS he = o
Ecosystem service functions H JKH R
Dry farmland Paddy field Freshwater marsh

SR Gas regulation 771.4 2163.3 2777.0
SAEJHHY Climate regulation 1373.1 4166.6 26381.9
JKIR ISR Water conservation 925.7 3297.9 23913.4
T HOY RS R Soil formation and protection 2252.5 1641.1 2638.2
R Waste treatment 2530.2 1576.6 28048.1
He W) ZAREPEAE D Biodiversity conservation 1095.4 2932.0 3857.0
B A= Food production 1542.8 2314.7 462.8
JEH B Raw material 154.3 154.3 108.0
PR CAE Entertainment culture 15.4 15.4 8562.5
J3F Total 10660.7 18261.9 96749.0
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Table 4 Net present value (NPV) table of wetland restoration project

I} Il /a PSRN VS PR it iE/ oo 1]/ a AT VT ELEL it IE/ oo
Time Currency Discount factor ~ Net present value Time Currency Discount factor Net present value

0 —-17325000 1 -17325000 8 1963606 1.389766 —-8373119

1 —248372 1.042 -17563361 9 1963606 1.448136 -7017166

2 —248372 1.085764 -17792114 10 1963606 1.508958 -5715867

3 1963606 1.131366 -16056508 11 1963606 1.572334 -4467019

4 1963606 1.178883 -14390859 12 1963606 1.638372 -3268510

5 1963606 1.228397 -12792348 13 1963606 1.707184 -2118308

6 1963606 1.279989 -11258268 14 1963606 1.778886 -1014468

7 1963606 1.333749 -9786023 15 1963606 1.853599 44880
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