ECONOMIC VALUATION OF BIODIVERSITY
— A Case Study on Changbaishan Mountain
Biosphere Reserve in Notheast China
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Abstract

Conservation and sustainable utilization of biodiversity has become a hot issue in the pro-
tection of the global environment, however, how to value economically the biodiversity is a
basic theoretical problem of the hot issue to be solved with the first priority, and has now at-
tracted universal attention all over the world. The UNEP calls for all the parties of the Con-
vention on Biological Diversity to conduct Country Studies with emphasis on economic valua-
tion of the biodiversity. China’s Agenda 21 and the Document redistributed by the State
Council in 1992 both demanded for checking the economic value of the natural resources. As
a result, scholars both at home and abroad, especially those abroad, have carried out much
probing research. Yert, it is due to the fact that there are too many uncertain factors concern-
ing the natural resources, and the biological resources in particular, that not much headway
has been achieved in the study on biodiversity valuation. There has not yet been any mature
methodological system, and what is more, in China, it is still a blank as to how to assess the
non-use value. Therefore, how to value the biodiversity has become a hard nut to crack for
researchers the world over in the field of environmental economics. It is a difficult problem
that urgently calls for solution, which will play a critical role in both development of the en-
vironmental economic theories and policy-making of the state for management of the biologi-
cal resources. Based on such a background and practical needs, the author has been trying to
make a systematic valuation of the biodiversity by means of a pilot research on a nature re-
serve, Changbai Mountai Biosphere Reserve, located in Northeast of China. This is a prob-
ing research oriented to break open such a hard nut.

In this research the effort is first given to analyzing and exploring types of the economic
values of the biodiversity and their valuation methods. As most people hold, the value of the
biodiversity can be divided into two, use values and non-use values. The former includes the
direct extractive goods values,. direct non-extractive service values and indirect values of its e-
cological functions, while the latter encompasses the existence values and bequest values. Op-
tion values, however, lie in-between the use values and non-use values. In view of the fact
that its quantification method is the same as that for the non-use values, it is included into
the non-use values for assessment. Theoretically, the total economic value of a nature reserve
should be equal to the sum of the various types values. As for the methodology for valuation,
in the research, existing methods have been summed up on the basis whether the market ex-
ists or not and what its nature is, and hence, a method system has been brought forth to sys-
tematically valuate the biodiversity of the nature reserve. Namely, for marketable goods and
services, the market valuation method, cost payment method or option cost method is recom-

mended; for indirectly tradable environmental preferences, by observing their marketing per-
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formance to infer exhibition of the preferences or to value on the basis of substitute market-
ing, the travel cost method ( TCM) is suggested; and for public goods that enjoy no market,
the contingent valuation method (CVM) is offered, i.e. to make a survey on people s will-
ingness to pay to ensure the perpetual existence of the nature reserve.

The market valuation method is used to value the direct extractive goods values of the
Changbai Mountain Biosphere Reserve (CMBR) . Based on market investigations, consulta-
tions with experts and statistical data, assessment has been carried out of the quantity and
values of the direct goods turned out from the animal and plant resources in the reserve. In
1996, CMBR marketed a total value of 84,195,700 yuan (RMB) of direct extractive goods,
of which 7,096,100 yuan is of timber, 6,783,100 yuan of animal, plant and medicinal ma-
terial, 61,931,000 yuan of forest byproducts (fruit, wild vegetable, edible fungi, bee prod-
ucts, etc.) and 8,385,500 yuan of other products (game, fur, etc.).

By using the expense payment method, market valuation method, TCM and CVM, the
direct non-extractive goods values of the biodiversity in CMBR is reckoned, covering mainly
the scientific research values, culture and education values and tourist values. The f{irst in-
clude the basic research values, development research values and international research values
which are assessed on the basis of the investment in the researches; the second refer to the
values of using it as a base for students to do fieldwork, the values of using it as a basic point
for post-graduates to do their dissertations, and the values of publishing CMBR related publi-
cations and video products, of which the assessment is also based on the investment cost; and
the last ones involve both domestic tourist values and international tourist values, the former
is considered as the sum of the tourists’ travel cost, consumer surplus, time value and other
expenses, whereas for the latter only the travel cost and related expenses are counted, and
the consumer surplus and time value are neglected. To calculate the consumer surplus, the
TCM technique, popular in some western countries, is used. By dividing the country into
small geographic sub-regions and carrying out on-site sampling investigations, calculating the
visiting rates to CMBR of the tourists from the starting sub-regions, establishing a regression
model betwcen the visiting rates and the variables such as the populations, incomes, travel
costs, travel durations of the sub-regions, and a supply-demand curve, using the actual travel
cost as shadow price and making use of the increasing cost to travel between different geo-
graphic sub-regions, the consumer surplus of all the tourists can thus be figured out. The re-
sults show that in 1996, the direct non-extractive service values of the biodiversity in CMBR
reached 476,747,000 yuan, of which 35,500,000 yuan is of scientific research values,
21,943,000 yuan of culture and education values, 125,080,000 yuan of domestic tourist val-
ues and 294,224,000 yuan of international tourist values.

In this research, the market valuation method, shadow engineering method, opportuni-
ty cost method, and substitute expense method are used to value the functions of the forest e-
cological system of CMBR, namely, based on the standard net growth rate and standard ar-

ray stumpage, to calculate the output and value of the standing trees in the nature reserve;
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based on the volume of run-offs and the construction cost per unit storage capacity, to reckon
the volume and value of the water conserved by the nature reserve; to substitute the total
volume of soil erosion under barren condition, the opportunity values of desertion of the
land, and the values of N, P, K lost as nutrient elements for the value of the forest conserv-
ing the soil; to estimate the values of the forest {ixing CO, and retarding greenhouse effect by
using carbon taxation method and afforestation cost method; and also to calculate the values
of the forest retaining nutrient elements, absorbing SO, and controlling the hazards of pests,
insects and rodents. The valuation results reveal that the total ecological function value of the
nature reserve is estimatedly 1.764,659, 400 vuan. of which, 107,774,300 yuan is of the
output of the standing trees, 697,412,000 yuan of water conservation, 23,070,200 yuan of
soil conservation, 877,166,000 yuan of carbon fixation, 43,388,800 yuan of nutrient reten-
tion and 15,847,300 yuan of SO, degradation and control of pests.

This research {ocuses on the valuation of non-use values of the biodiversity in the reserve
and its existence value in particular. In light of the principle of the CVM technology, a will-
ingness to pay (WTP) questionnaire is designed and used for remote survey through mail ser-
vice on 1097 specialists and common people. The subjects are asked to express their willing-
ness to pay for the perpetual existence of CMBR by indicating the amount of payment. The
feedback rate of the questionnaires is about 58.8% and that of the domestic subject copies
reaches 64.5% . All the feedback information is processed with the software of FoxPro 2.5b
for Windows into a database. The statistical results show that of the domestic subject copies,
the willingness-to-pay rate reaches 74.02%, with WTP median value being 33.30 yuan.
Based on the effect of the variety socio-economic factors on the WTP rate and the amount, a
series of correlation analysis tests are designed, using association table analysis and z? test
method to check significance. Results show that significant correlationship exists between the
willingness to pay and the extent of awareness and preference to CMBR and other factors.
The research has also sorted the components of the non-use values of CMBR and find the ex-
istence values account for 60.7%, bequest values for 26.15% and option values for 13.15%
. In the end, with the country’s urban employees as the sample of the whole population, the
non-use values of the Changbaishan Nature Reserve in 1996 is deduced as 4,965,000, 000
yuan, of which 3,013,750, 000 yuan is existence values, 1,298,350, 000 yuan bequest val-
ues and 652,900,000 yuan option values. Besides, deviation factors are analyzed and the val-
uation results have undergone analysis and discussion.

At last, based on the research finding that the total economic value of the biodiversity in
CMBR, the author further analyzes the investment and benefits of the conservation, self-
supporting development and its benefits, and opportunity cost and benefit of the protection of
the reserve. The findings reveal that its direct benefits (561,000,000 yuan) will be 263
times as much as the protection investment by government and 6 times the opportunity cost
for timber production; the total benefit (7,290,602,100) will be over 3,400 times as much

as the investment and 75 times the opportunity cost. In addition, on the basis of the eco-
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nomic values of CMBR, deduction is made of the direct values, indirect values and non-use
values of the 9 forest-type MAB biosphere reserves in China, 64 forest-type national nature
reserves and total 551 forest-type nature reserves throughout the country.

Based on the above-described research, the author holds that:

1. This research is an effective trial on how to do systematic assessment of the various
values of the biodiversity in nature reserves. Its {indings reveal that the various values of the
biodiversity include direct extractive goods values, direct non-extractive service values, indi-
rect values of its ecological functions, option values, bequest values and existence values all
exist objectively with a certain numerical value; they depend on and, to a certain extent,
overlap and interlace one another. The difference in valuation method and parameters adopt-
ed makes the reliability of the resultant values varied, sometimes sharply. Consequently, the
comparability of the values of various types is very week, so it is not advisable simply to add
up the values 10 get the total economic value.

2. The results of the valuation reflect the framework of the value types and the trend of
magnitude of the values of the biodiversity in nature reserves. Its direct extractive goods val-
ues account for less than 1.15% of the total value only, indicating that as a rigorous science
reserve, the CMBR restricts consumption of its resources; its direct service values for
6.54 %, demonstrating that in the reserve, the non-consumptive use values in the field of
science, culture and tourism are the major form of its direct benefits; its ecological function
values for 24.21%, showing the sound and complete functions of the forest ecological sys-
tem, which is the major feature of the category of ecosystem reserves; its non-use values for
68.10%, proving the important position of the CMBR in the country as the nation’s and
even the world’s natural bequest and the significance of its existence. Its existence value has
the largest numerical value, indicating that it is the most important form of the values of na-
ture reserves.

3. The various values of the CMBR are not fixed ones, and instead show a steady rising
trend, because the reckoning of the values is mainly based on market price of the products,
investments in the scientific research, and travel cost in 1996, which, however, show a ris-
ing trend with the year. On the other hand, with the improvement of the nation’s economy
and the living standard of the people, the demand for scientific research, cultural education
and tourist sightseeing in the nature reserves grows along a curve similar to that of the price.
Such a trend consists with the elasticity theory of the western economics, which holds that
both price and demand have ceriain elasticity, especially for environment amenity goods. Be-
cause the supply of the natural environment is limited, once destroyed, it will no longer ex-
ist. However, with the improvement of the living quality, people’s demand for environment
amenity is always rising, which, no doubt, will stimulate the price to go up. As aresult, the
total economic value of the nature reserves will show a steady rising trend.

4. The CVM can yet be regarded as an effective one 1o evaluate the non-use values of a
nature reserve, and it is an only one at present. Although, the valuation can not be done
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with great accuracy, it does show a kind of trend of values. In view of the fact that CVM
has too many uncertain factors, and a rather large deviation, one should take special care
when applying the method. Through the case-study of CMBR, the author has got the fol-
lowing understanding:

1) The willingness to pay is more closely related to people s awareness of natural conser-
vation than to their ability to pay;

2) The willingness to pay is more closely related to the popularity of a nature reserve
than to the geographic location of the subject people involved in the survey;

3) The willingness to pay is closely related to people’s awareness of the evaluated ob-
jects;

4) The magnitude of existence values is significantly correlated with the size of the sam-
ple out of the whole population for deduction;

5) Existence values are not fixed and vary dynamically with WTP.

5. The total tourism values should include travel cost, consumer’s surplus, time value
and other relevant expenses. Only in such a case, can the total value of the consumer’s will-
ingness-to-pay be reflected. Obviously, merely counting the consumer surplus is far from
covering the total recreation value, becausc it should include consumer’s expenditure, which
represent producer’s cost and surplus.

6. Up to day, there has not been any mature method to assess the values of scientific re-
search and cultural education. It is likely to neglect the benefits of scientific research and cul-
tural education, merely by substituting the investment cost for its economic values, and
hence, to underestimate its values. More efforts should be given to further research on this
topic.

7. The indirect values of its ecological functions cover a much wider range. In this re-
search, only a few function values are counted, with the genetic resource values, climate reg-
ulator values, soil organic matter values, animal habitat and animal values for their growing
population, etc. are left untouched, because of the lack of applicable methods for their valua-

tion. Therefore, actually the potential indirect values are enormous.

Key words: Changbai Mountain, nature reserve, biosphere reserve, biodiversity, eco-
nomic value, valuation, direct value, indirect value, existence value, bequest value, option
value, travel cost valuation method (TCM), contingent valuation method (CVM), willing-
ness to pay (WTP), consumer surplus, ecological function value, direct non-extractive ser-

vice value.
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