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Abstract: This study examines the determinants of farmers’ willingness to pay (WTP) and
their payment levels for ecological compensation of the Poyang Lake Wetland in China. We
developed a farmer household survey and gathered 292 effective responses. The contingent
valuation method (CVM) and Heckman’s two-step model were employed for the empirical
study. Results show that 46.58% of farmers are willing to pay ecological compensation, with
an average price of $64.39/household per year. The influencing factors that significantly
influence farmers” WTP include household income, residential location, emphasis on
improvement of wetland resources, arable land area, and contracted water area. In addition,
household income, residential location, arable land area, and contracted water area are
significantly related to their payment levels. The results of this empirical study inform
important policy implications and recommendations.
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1. Introduction

Known as the “kidneys of the earth,” [1] wetlands play an extremely important role in alleviating
pollution of water resources caused by human activities. Wetlands are not only important natural
ecosystems but also a vital economic resource, playing an important role in water supply, water storage,
and water construction projects [2]. China has a total wetland area of about 69.4 million ha, accounting
for 10% of the world’s wetlands [3]. The area of Poyang Lake Wetland is about 2698 km? [4]. It is the
largest and the most important freshwater wetland in China [5,6]. Poyang Lake Wetland plays an
irreplaceable ecological role in flood storage and biodiversity conservation, so much so that it is credited
with the maintenance of regional, and even, national ecological security.

However, due to the long-term degradation and depletion of wetland resources, China’s wetland
areas have been decreasing, and their functions are gradually eroding [7]. Between 1954 and 1997,
rampant construction activity significantly reduced the total area of Poyang Lake Wetland from
5160 km” to 3859 km® translating into a cumulative reduction of 1301 km? [8]. Since the late 1990s,
a series of ecological restoration measures have been implemented in the Poyang Lake region to curb
this trend of wetland degradation. However, the excessive use of the wetland’s resources has led to the
deterioration of habitats and declining biodiversity, which have not yet been fundamentally reversed.
Some rare aquatic animals, such as dolphins and porpoises, are nearly extinct [9].

Given that the status of this wetland ecosystem continues to be exceedingly fragile, its restoration and
protection have become key concerns for the national and local governments. A variety of lake wetland
management mechanisms operate in China and globally. There are two main types of mechanisms: one
is the mandatory regulation mechanism based on administrative means, while the other is the ecological
compensation mechanism based on economic means. The ecological compensation mechanism is a new
type of resource and environmental management method designed to balance economic development
and ecological conservation [10]. These methods are widely used in natural resource compensation
research in various venues including water [11], forests [12], and farms [13]. In market economies,
the eco-compensation mechanism is also an important and effective management approach for
ecological protection. For example, Chicago’s corporate wetlands banks are part of its entrepreneurial
wetland banking program [14], which aims to effectively resolve the contradictions and conflicts
between wetland conservation and utilization. Similar success stories are not uncommon in the “new”
economies [15]. In China, ecological compensation was initiated in the 1990s solely to address
compensation for the ecological benefits of forests. Without corresponding laws, regulations, policies,
and market mechanisms, this effort faced numerous challenges. Currently, the establishment of the
Poyang Lake Wetland ecological compensation mechanism has been formally incorporated into the
agendas of the central and local Chinese governments; however, the initiative continues to face
difficulties in determining the compensating subjects. In terms of the entities managing wetland
resources, difficulties in assigning responsibilities and ensuring effective implementation of ecological
compensation mechanisms have deterred progress. Previous studies mainly focused on the general
resident’s WTP; however, few studies have analyzed the WTP of wetland farmers. This study aims to fill
this gap by investigating farmers’ WTP. The wetland farmers play a very important role in the wetland
eco-compensation in Poyang lake wetland; they are both polluters and beneficiaries of the wetlands. The
current study is the preliminary study on wetland eco-compensation, further study will identity the
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farmers’ (willingness to accept) WTA. Finally, we will estimate the ecological compensation standard
for farmers with the WTP and WTA. Based the empirical studies, we aim to present some important
policy suggestions for making the ecological compensation standard for local wetland farmers.

Therefore, understanding farmers’ willingness to pay (WTP) for ecological compensation of the
Poyang Lake Wetland, their payment levels, and factors influencing such ecological compensation can
theoretically contribute to policy innovations in this area. This study aims to provide pertinent reference
values that will help policy makers decide the finer points of the Poyang Lake Wetland compensation
mechanism, and ultimately, assist in the overall establishment of a lake wetland ecological compensation
policy for China. Notably, no study in China has focused on farmers’ WTP in such cases. Therefore,
this study aims to fill this gap by investigating the factors influencing farmers’ WTP for ecological
compensation in this area using a household-level survey.

The rest of this paper is organized as follows. Section 2 presents a literature review. Section 3
explains the data and methodology. Section 4 presents the empirical results and related discussion.
Section 5 concludes and provides important policy implications.

2. Literature Review

Wetland ecosystem services are essential to human life, and they are essentially public goods.
However, there is not a relative market that expresses these values in China [16]. Estimating the non-use
values of public attributes requires a non-market economic valuation method to avoid “The Tragedy of
the Commons” [17]. Two categories of non-market valuation methods, developed in previous research,
are the revealed preference and stated preference methods [18]. The revealed preference category
includes the hedonic pricing method (HPM) and the travel cost method (TCM). These methods have
been applied to actual market valuation characterized by exchanging economic currency and market
goods/services [17]. The stated preference method involves the choice experiment and the contingent
valuation method (CVM,) which is used to estimate the value of total ecosystem services [19].

CVM is regarded as one of the most promising methods for valuing public goods [20]. It came into use
to estimate the benefits of outdoor recreation in the Maine backwoods of the United States [20]. CVM is
widely used in many fields, such as measuring valuation for publicly financed health care services [21],
assessing landfill mining projects [22], understanding public perceptions of nuclear power [23],
conducting an economic valuation of forest ecosystem services [17], and so on. However, few studies on
CVM have focused on Chinese wetlands. No studies on CVM have examined the Poyang lake wetlands,
which is one of the most important wetlands in China. This study aims to fill this gap in the literature.

CVM research has made an invaluable contribution to the field by demonstrating that an explicit link
between non-market goods and market price is unnecessary [17]. However, there is still a need for
understanding of respondents’ valuation of public goods [24]. Therefore, CVM is highly suitable for
researching farmers’ willingness to pay and the level of ecological compensation.

The theoretical basis of China’s policy regarding payments for environmental services lies in the
principle “Users should protect, destroyers should restore, beneficiaries should pay, and polluters should
be charged fees” [25]. Presently, most of the relevant research literature assigns the responsibilities for
wetland resource development and utilization to farmers, while the government, private companies, and
other social subject are referred to as the beneficiaries of wetland protection. Therefore, policy makers
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designing ecological compensation systems typically position farmers only as compensators for
ecological restoration and not as compensators for ecological restoration [15,26]. For example, some
past studies have focused on farmers’ willingness to accept ecological compensation in the Poyang Lake
Wetland area [27,28] and the Shanxi Crested Ibis National Nature Reserve [29]. Other related research
has followed a similar line of thought [15]. While past research has highlighted the “beneficiaries should
pay” principle, it ignores the fact that farmers are both the beneficiaries and the destroyers of wetland
resources. Ignoring the negative impact of farmers on wetland resource development and utilization
activities is clearly not in the interests of wetland protection and conservation. Therefore, the current
system design does not truly reflect the principle guiding ecological compensation, namely, “Users
should protect, destroyers should restore.” Currently, farmers are not responsible for wetland ecological
compensation, which is a major deficiency of the previous studies. Thus, this study contributes by
offering a novel research perspective: Not only are farmers the beneficiaries of wetland ecosystems, they
are also its destroyers, and thus, ecological compensation for wetlands should be examined from aspect
of farmers’ WTP and the factors influencing the same.

Methodologically, previous studies mainly used the logit, tobit, and multiple linear regression models
to analyze farmers’ WTP for ecological compensation. For example, some studies investigated the
factors impacting the ecological compensation paid by farmers in the Poyang Lake area [28,30], while
others have examined these factors for paddy farmers in the Shanxi Crested Ibis National Nature
Reserve [29] using above methods. However, the above models do not examine the factors that
influence willingness to pay and the level of payment simultaneously. In particular, the models do not
avoid the disturbance of “WTP = 0” samples when examining the factors that influence payment levels.
Heckman’s two-step model can effectively solve this problem and prevent sample selection bias [31].
Based on the above considerations, we use the contingent valuation method (CVM) to assess farmers’
WTP for the ecological compensation of Poyang Lake Wetland and their payment levels. We utilize
Heckman’s two-step model to analyze the factors influencing the two above mentioned research indexes
and their mechanisms. In doing so, we hope to assess the importance of the complementary values on
farmers” WTP for ecological compensation of Poyang Lake Wetland and its application to China’s

overall lake wetland ecological compensation policy.
3. Data and Methods
3.1. Area and Data

Poyang Lake is a freshwater lake fed by water from five important rivers in southern China [32]. The
State Council has approved and established the Poyang Lake Ecological Economic Zone, which is
divided into the core-protected area, efficient and intensive development area, and lakeside controlled
development area. This study examines the core protected and lakeside controlled development areas,
including Nanchang County, Xinjian County, Jinxian County, Lushan District, Gongqing cheng City,
Dean County, Yongxiu County, Xingzi County, Hukou County, Duchang County, Poyang County,
Yugan County, and Dongxiang County.

The data used in this study are sourced from the 2013 and 2014 household surveys designed to assess
farmers” WTP for ecological compensation of the Poyang Lake Wetland. Farmers in this area are mainly
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engaged in traditional primary industries such as cultivation and plantation. In order to facilitate
subsequent comparative studies, we adopt the data from the “2012 Statistical Yearbook of Poyang Lake
Ecological Economic Zone” and divide the 13 counties/areas into 3 types based on the ratio of
the primary industry production value to the gross regional domestic product. The categories are
demarcated as seen in Table 1, with large, medium, and small depicting ratios >20%, 10%—-20%, and
<10%, respectively.

Table 1. Classification of the study area.

Type Region Ratio Area
I Duchang, Yugan, Poyang >20% Large
II Xinjian, Jinxian, Yongxiu, Xingzi, Hukou, Dongxiang 10%-20% Medium
1 Nanchang, Lushan, Dean, Gongqingcheng <10% Small

In order to ensure an effective and unbiased study, we use sampling methods appropriate to the town,
village, and household levels (Table 2).

Table 2. Sampling methods.

Stage Sampling Unit Number Method
1 Town 26 Stratified sampling
2 Village 1 Probability proportionate to size sampling (PPS)
3 Household 12 Simple random sampling (SRS)

In the first stage, two towns are selected from each county type seen in Table 1 using the stratified
sampling method. In the second stage, we select one village from each of the selected towns using the
probability proportionate to size sampling (PPS) method. In the last step, we select households from
these villages using the simple random sampling method, and then, we survey the households. In total,
292 of 312 questionnaires are found to be effective. The total population is wetland farmers in the
Poyang lake area. Our pilot test employed simple random sampling, and found at least 225 respondents
fitting the need. We then used the three-stage sampling method to conduct door-to door interviews for
312 respondents, of which 292 were found to provide reliable data. This number is more than the
minimum required sample size, and thus the sample is statistically valid for deducing the total population.

3.2. Research Methods

The CVM and Heckman’s two-step model are used to quantitatively analyze the obtained household
survey data.

3.2.1. Contingent Valuation Method

CVM is a stated preference method [33] involving the hypothetical choices in an administered and
well-designed sample survey, based on the direct elicitation of individual’s preference [34]. It creates a
hypothetical market by asking respondents whether they want to pay as well as the amount they are
willing to pay for certain non-market goods [35]. As previously stated, CVM is widely used and has
many advantages. Notably, it can measure both use and nonuse values [36,37]. Therefore, CVM can
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overcome the limitations of the travel cost method [37] and other traditional calculation methods, such
as the proxy goods method and opportunity cost method [38]. However, some researchers doubt its
ability to provide valid measures for economic valuation of public goods [36]. For example, stated
WTP may be a poor indicator of actual WTP [39]. However, CVM’s fundamental utility is supported
by most critics, and more careful WTP estimates are encouraged because of this [40].

In this study, we accurately assessed WTP using the valuation method. We used an open-ended
WTP questionnaire so that responders would not be restricted by defined values (as in binary choice or
closed-ended questions) [41]. We minimized missing responses and explained questions more clearly
using face-to-face interviews [20]. Responses to open-ended questionnaires are likely to minimize
standard error and lower estimates of central tendency [42], preventing bias [41]. In addition, we
finalized the WTP questionnaires and the pre-testing process with experts to guarantee validity and
make the questionnaire more clear to respondents.

It is also very important to select a realistic payment vehicle (i.e., how respondents pay the WTP
amount) in CVM [43]. Taxes and donations are often used as payment vehicles associated with
preservation values [44]. However, donations are more useful payment vehicles for contingent valuation
because they provide a reasonable approach for estimating the economic value of small-scale public
goods, while respondents may object to mandatory payment schemes (i.e., entrance fees or taxes) [45].
Thus, we used donation as the payment vehicle in this study.

In addition, WTP values are calculated based on mathematical expectation (discrete variables), and
the formula is expressed as below:

n
E=WTP = Z (Xl'PT'l' (1)
i=1
where o; stands for the amount farmer i is willing to pay, Pr; represents the probability that farmer i
will pay that amount, and » stands for the sample size of farmers whose WTP is positive.

3.2.2. Heckman’s Two-Step Model

Heckman’s two-step method is a statistical method that allows for accurate sample selection bias,
for which Heckman [46] accepted the Economic Nobel Prize in 2000 [47]. We had two reasons for
using Heckman’s two-step model in the study. First, it allowed us to examine the two steps leading to
farmers’ decisions in a single model while distinguishing the influence of different factors between
these two steps [31]. In other words, we were able to investigate the influence factors of willingness to
pay along with payment level in a single model. We could then use the model to analyze the factors
influencing farmers’ payment levels simultaneously, and prevent the disturbance of farmers whose WTP
was zero. Secondly, the model could explicitly resolve potential sample selection bias [31,48]. Since
the population in our study was quite large with no boundaries, sampling could only define the scope
that was selected by the researchers. It is, therefore, possible to insert irrelevant variables, or to choose
not to include associated variables in the sample, which may cause sample selection bias [46].
Therefore, we used Heckman’s two-step model to prevent these problems.

Variables: Eight indicators/variables are designed [29,30,49,50] to evaluate the changes in WTP and
the payment levels of farmers in the study area (Table 3).
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Table 3. Variables and description.

. . . Related Supporting
Variable Unit Description
Documents
Gender (X)) Male = 1, Female = 0 [29,30,49]
Number of famil
Hinbet ot farilly Persons , [29,30,50]
members (X>) These variables evaluate the
Anr.lual household Yuan (¥ possiblc? impacts on farmers’ WTP 29.30.50]
income (X3) and their payment levels,
Source of income Cultivation =1, using individual and [30]
(Xy) Otherwise = 0 household-level information.
Residential location RegionlorlI=1, 2]
(X5) Region [II =0
. This variable evaluates the impacts
Emphasis on ,
improvement of of the farmers’ concern and
\d
p Yes=1,No=0 knowledge about environmental [49,50]
wetland resources . .
X0 issues pertaining to wetlands on
6 WTP and their payment levels.
Arable land area (X7) Acres These variables examine whether [29,30]
Contracted wat the cultivation area and contracted
ntr. I ar .
onffacted water area Acres water area impact farmers’ WTP [29,30]

(Xs) and their payment levels.

Model selection: This study uses Heckman’s two-step model to estimate the factors influencing WTP
and payment levels. First, we use the probit model to test the factors influencing WTP. Second, we use
the multiple linear regression model to further investigate the factors influencing payment levels.
Specifically, the models are expressed as follows:

Z = 60 + 61X1 + 62X2 + 03X3 R aan + (0 (2)

Equation (2) is the first-stage Heckman probit model. Z is the dependent variable, which represents
the probability of wetland farmers’ WTP. 04,04, 9,5, 03,-:+, 0, are coefficients that will be estimated
while examining the factors affecting farmers” WTP X, X,, X5 -+, X,, are the explanatory variables,

and ¢ is the residual term.
Y = Bo + B1 X1 + BoXy + BsXs -+ BpXpy + SA+ 1 3)

Equation (3) is the multiple linear regression model used in the second stage of our analysis. Y is the
dependent variable, which examines factors affecting the farmers’ payment levels. In this paper, we add
Mills ratio, A, to overcome the sample selection bias [36]. B¢, B1, B2, B3 **,B, and 6 are the
coefficients to be estimated. X;,X,, X3+, X,, are the explanatory variables, and p is the residual term.

4. Empirical Study
4.1. WTP and Payment Levels

As shown in Table 4, 46.58% of farmers have positive WTP, while 53.42% of farmers do not.
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Table 4. Frequency of willingness to pay (WTP).

WTP Number Sample Size Proportion
Yes 1 136 46.58%
No 0 156 53.42%

We use Equation (1) to estimate the payment levels in regions I, I, and III. The results appear as
Equations (4)—~(7) (see Figure 1).

n

E(WTP,) = Z o;Pr; = 97.05 @
i=1
n

E(WTP,) = Z o;Pr; = 62.80 )
i=1
n

E(WTP,,) = Z o;Pr; = 34.32 6)
i=1
n

E(WTP all) = z o; Pr; = 64.39 (7)

i=1

Figure 1. Distribution of farmers’ payment levels in the Poyang Lake Wetland area.

Payment Levels
<40

5 40-80 ————yiics
Bl >80

The value measured as the Chinese currency (RMB Yuan) is converted into US $ value by the
average exchange rate during 2012-2013 (RMB 6.252 yuan to one dollar) per household per year.

The results in Equations (4)—(7) and Figure 1 show that the payment levels of all farmers toward the
ecological compensation of Poyang Lake Wetland area is $64.39/household per year. The highest
payment levels, $97.05/household per year, occurs in region 1. The second-highest level of household
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payment, $62.80/household per year, occurs in region II. The lowest level of household payment,
$34.32/household per year, is seen for region IIl. The results also indicate that the higher the
regional agricultural production, the higher the payment levels of the household willing to pay for
ecological compensation.

4.2. Results of the Regressions

Heckman’s two-step model is applied using Statal1.0. The farmers’ WTP and their payment levels
are used as the dependent variables, while household characteristics are used as the independent
variables. The result is shown in Tables 5 and 6.

Table 5. First-stage probit analysis.

Variable C SE Z P> |Z|
Constant —2.245 *** 0.575 -3.900 0.000
X 0.651 0.433 1.510 0.132
X -0.056 0.080 -0.690 0.488
X; 1.63x 1077 2.00x 10° 0.08 0.935
X, 1.256 *** 0.274 4.580 0.000
X; —1.051 ** 0.315 -3.330 0.001
Xs 2.415 #** 0.313 7.730 0.000
X, 0.349 ** 0.104 3.360 0.001
Xs 0.152 * 0.092 1.650 0.098

Note: *** ** ‘and * represent significance at 1%, 5%, and 10%, respectively.

Table 6. Second-stage multiple linear regression analysis.

Variable C SE V4 P>|Z]
Constant —60.250 89.297 —0.670 0.500
X; 0.004 *** 0.001 4.330 0.000
Xs 271.517 *** 90.725 2.990 0.003
X7 28.609 *** 4.049 7.060 0.000
X3 30.946 *** 3.277 9.440 0.000
A 155.600 ** 77.718 2.000 0.045

Note: *** and ** represent significance at 1% and 5%, respectively.

It should be noted that eight explanatory variables are incorporated in the first stage, and four
explanatory variables are introduced in the second stage. This is because Heckman’s model should
include at least one variable in the first stage that is different from the variables included in the second
stage. That is, all explanatory variables must be contained in the first stage, while the second stage must
contain fewer variables than the first stage [S1]. Based on this principle, the second stage regress the
variables with statistically significant values.

4.3. Factors Affecting WTP

The probit model indicated in Table 5 shows that source of income (Xi), residential location (Xs),
emphasis on the improvement of wetland resources (Xs), arable land area (X7), and contracted water area
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(X3) are significantly related to WTP, while gender (X;), family size (X>), and household income (X3) do
not show statistical significance. Xj is statistically significant with WTP, and the coefficient is positive,
which means that farmers relying mainly on agricultural products for their incomes have stronger WTP.
It may be that when a farmer’s household income is sourced mainly from planting, breeding, and other
traditional industries, environmental quality improvements are likely to be more beneficial to him, and
therefore, such farmers are more willing to compensate the environment. X5 is statistically significant
with WTP, and the coefficient is negative, which means that farmers living in regions I and II have
stronger WTP than those living in region III. This may be because the different levels of agricultural
production in regions I, II, and III may affect farmers’ WTP; farmers living in regions I and II will earn
more from their ecological environment, and therefore, they have a stronger WTP. X; is statistically
significant with WTP, and the coefficient is positive, indicating that farmers who pay close attention to
wetland environmental improvements are more willing to compensate their environment. It may be that
such farmers are dissatisfied with the current environmental quality of the wetland, which enhances their
willingness to compensate the environment in order to improve it. X7 is statistically significant with
WTP, and the coefficient is positive; the more arable land the farmers have, the stronger their WTP.
It may be that farmers with more arable land earn well from farming. Thus, if their environmental quality
deteriorates, their incomes from farming would reduce. As a result, they are more willing to compensate
the environment. Xg is also statistically significant with WTP, and the coefficient is positive. Thus,
the higher the contracted water area, the stronger the WTP. It may be that farmers with higher contracted
water areas earn more revenue from fishing. Given the relation between fishing and the quality of the
wetland environment, these farmers would be more willing to compensate the environment in order to

protect it.
4.4. Factors Affecting Payment Levels

The multiple linear regression model shown in Table 5 indicates that household income (X3),
residential location (Xs), arable land area (X7), and contracted water area (X3) are significantly related to
payment levels. X3 is statistically significant with the payment levels, and the coefficient is positive;
thus, the payment levels will increase as the incomes of the farmers with positive WTP increases.
It maybe that the incomes of such farmers are closely linked with the wetland resources; therefore, their
increasing incomes encourage them to pay more money to protect the wetland environment. That is, the
higher the increase in farmers’ incomes, the more their WTP. X5 is also statistically significant with the
payment levels and displays a positive coefficient. This means that the farmers living in regions I and II
have higher WTP than those living in region III. This result may be attributed to their sources of income.
The incomes of the farmers living in regions I and II depend more on agricultural (grain) production and
fishing. Therefore, they are more willing to compensate the environments o as to potentially increase
their incomes.

X7 1is also statistically significant with the payment levels and shows a positive coefficient. Thus,
farmers having WTP and possessing more arable land will have higher payment levels; the more their
arable land, the higher the portions of their incomes from planting, which in turn is closely connected to
the environment. Therefore, farmers who have more arable land are willing to pay higher sums in order
to protect the wetland environment. Xj is statistically significant with the payment levels as well and has
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a positive coefficient. Therefore, farmers who are willing to pay have contracted a higher area of water
and will have higher payment levels. It maybe that the higher the contracted water area, the higher the
portions of their incomes from aquatic products. Therefore, the better the environmental quality is,
the higher the farmer’s potential income and his payment levels are. In addition, the coefficient of A is
not zero and is statistically significant, which indicates that the sample suffers from selection bias.
Therefore, this result confirms our selection of Heckman’s two-step model to examine the factors
affecting farmers’ WTP and their payment levels.

5. Conclusions and Implications

This study examined the determinants of farmers® WTP for ecological compensation of the Poyang
Lake Wetland area in China and their payment levels, using farmer household-level survey data. The
CVM and Heckman’s two-step model were employed. The results show that 46.58% of farmers have
positive WTP, with their average annual WTP being $64.39/household. The empirical results show
that household income, residential location, emphasis on improvement of wetland resources, arable land
area, and contracted water area have a significant correlation with the farmers’ WTP, and household
income, residential location, arable land area, and contracted water area have a significant correlation
with the farmers’ payment levels.

In order to effectively improve the farmers” WTP for the ecological compensation of Poyang Lake
Wetland and their payment levels, it is necessary to promote the establishment and implementation of
the Poyang Lake Wetland ecological compensation mechanism. The following policy implications
would serve the purpose.

First, the government should raise the farmers’ awareness about their obligations to wetland
ecological protection and their liabilities for damage caused to the area. Experience has shown that it is
difficult to levy compensation funds from the farmers, who traditionally view the long-term use wetland
resources as being free. Thus, there are serious gaps between the concept’s ideology and actual
implementation. Although the law obligates citizens to protect natural resources and the environment
and mandates legal liabilities for any breaches, farmers residing in the National Lake District consider
the use of all wetland resources as their traditional right. The uninhibited and excessive use of wetland
resources causes ecological losses, which could be lessened by improving farmers’ awareness about
these issues. Increased raising of awareness on the topic will help farmers recognize the illegality of
such exploitative behavior and the negative impacts of wetland resource depletion and degradation, thus
laying a solid ideological foundation for the successful establishment of an ecological compensation
system for lake wetlands throughout the country. Secondly, establish rural cooperatives to produce
wetland agricultural products such as fish, shrimp and vegetables for farmers. Encourage farmers to join
cooperatives for joint development of wetland resources. In addition, the government should proactively
support capital loans and technology that benefit more farmers in terms of wetland resources. Thus, the
farmers will have the willingness to continually expand the sale of wetland products. Based on empirical
results of this study, income and land area are positively linked to payment level. Therefore, when more
farmers are willing to pay for wetland resources, it benefits development of these resources and
increases the economic benefits of these wetland resources. Third, we recommend developing a special
wetland protection fund for real money generated by farmers’ willingness to pay, using the fund for the
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wetland ecological protection. We also recommend that state and local governments offer financial
support to continually increase investment in wetland conservation. The local government should also
communicate with transparency. Improving and protecting wetland environments promise to increase
farmer’s incomes and their quality of life, therefore benefiting China as a whole. Fourth, it is important
to clarify the property rights of the Poyang Lake Wetland area. Field surveys show state-owned and
collective-owned property rights for Poyang Lake Wetland resources, but the limits of the geographical
boundaries are unclear. The operating property rights of the farmers have not been implemented.
Blurred property boundaries not only increase the difficulties of wetland management but also hinder
the establishment and implementation of wetland ecological compensation systems. Defining property
rights to the wetland’s resources can provide the fundamental institutional guarantees so necessary for
ecological compensation mechanisms. Fifth, establishing an ecological compensation system database
to serve rural households around lakes should be the government’s priority. This exercise may be taken
up as part of an annual census, wherein the relevant government departments would collate all the
information related to ecological compensation, such as household income sources, arable land area,
contracted water area, efc. Improved survey data would provide an important foundation for assessing
farmers” WTP and help the development of specific standards in the field. Sixth, the government
should develop differentiated ecological compensation standards. In accordance with the varying
characteristics/heterogeneity of rural households, it may be prudent to develop different ecological
compensation fund levies or disbursement criteria. Seventh, the in-depth study of the specific ecological
compensation mode/operation system for the Poyang Lake Wetland shows that it is necessary for
farmers to be able to pay for ecological compensations using payment patterns convenient to them.
These patterns would differ by regional characteristics and may include payment methods such as
compensation via labor, equipment, and/or money. Such choices would improve the farmers’ ability to
make payments toward ecological compensation.

This study has some limitations. The empirical analysis is based on data only for the 2012-2013
period. Therefore, future research should consider a longer period, by considering a broader sample.
Another limitation is there is no reference set for farmer’s WTP answer; thus, the answer might be
biased. To overcome this limitation, future study may consider using the open-ended survey. Further
study could investigate willingness to accept of farmers. By combining WTP and WTA, the ecological
compensation standard can be estimated for wetland farmers.
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