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Abstract: The Grain for Green Project (GGP) aims to protect and improve the ecological environment,
end farming on sloping farmland, and plant trees and restore forest vegetation. China’s GGP has
been widely implemented, but its impact on the environment is rarely evaluated from farmers’
perspectives. This study took place in Zhidan and Yanchang Counties, Shaanxi Province. Farmers’
attitudes towards the GGP were investigated through semi-structured interviews to understand
their perceptions of changes in ecosystem services and their level of ecological awareness, as well as
analyzing which factors had the greatest impact on them. Our results indicate that some farmers are
not satisfied with the GGP and are unwilling to participate in future GGPs, which is not only due to
the dissatisfaction with subsidies offered but also because the needs of the farmers have been ignored.
From the perspective of farmers, the GGP has greatly reduced soil erosion and air pollution but has
had no effect on improving water quality and protecting biodiversity. More male farmers are willing
to participate, and farmers with higher levels of education are more satisfied with the GGP. We also
found that the level of understanding of ecological cognition affected farmers’ attitudes, and farmers
with different levels of knowledge differ in their willingness to participate. Our research found that
many farmers were dissatisfied with the GGP. To improve this situation, it is necessary to improve
the ecological awareness of farmers. At the same time, policy makers should also further understand
the needs of farmers in order to make reasonable management strategies.

Keywords: biodiversity; ecological perception; participation willingness; satisfaction

1. Introduction
1.1. Grain for Green Project

The hope is that returning farmland to forest or artificial afforestation projects will
reverse forest loss and degradation trends, provide wood products for local people, improve
hydrological regulation and nutrient cycling, and support more biodiversity, as well as
being an important way of mitigating climate change [1].

The Grain for Green Project (GGP) aims to protect and improve the ecological environ-
ment, to stop farming in a planned and step-by-step manner on sloping farmland that is
prone to soil erosion, and to plant trees and restore forest vegetation in accordance with
the principle of suitable land and trees. This policy is the earliest, largest, most invested
in, and most widely involved ecological restoration project and ecological compensation
project in the history of China’s forestry [2]. Other governments also have implemented
similar policies, such as the Conservation Reserve Program in the USA, the Permanent
Cover Program in Canada, the Common Agricultural Policy in the EU, and the Farmland,
Water and Environmental Conservation Improvement Scheme in Japan [3]. In the past few
decades, governments of various countries have taken the measure of GGP as an important
ecological restoration strategy, which has been promoted and implemented in various
places [4].
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Although a substantial amount of money has been spent on the GGP, there is a lack of
data showing the success of reforestation projects in achieving ecological or socioeconomic
benefits [5]. Most assessments of the success of afforestation focus only on reaching the
target planting area. Most of the forests created due to this project are used to harvest wood,
grow trees, and other cash crops, with other ecological service functions only considered as
secondary [6].

Local farmers are highly sensitive to environmental changes. Although they rely
on intuition, their judgments can still be used as an important indicator for evaluating
ecological changes as beneficial to their environment, and what they offer [7]. However,
few studies have previously evaluated the project benefits from the perspective of farmers.
In China, the GGP is almost fully government-led and rarely considers farmers’ opinions
during project implementation. Many projects have been implemented for more than
20 years locally, but very few studies have investigated farmers’ feelings and their sat-
isfaction level [8,9]. This study evaluates farmers’ attitudes towards the GGP and their
perception of how it has affected the ecology in their areas. It aims to provide an important
foundation for future participatory planning of GGPs. Understanding these factors will also
aid implementation of other agricultural environmental protection measures in the future.

1.2. Farmers’ Perceptions and Attitudes to GGPs

As the main stakeholders of the GGP, farmers are the main stewards of the land.
They are both the beneficiaries of the project and those who are affected by any negative
consequences. The farmers’ perception of the GGP directly affects their behavior, which
will have a knock-on effect on the process of returning farmland to the forests [10]. In recent
years, the Chinese government has begun to pay attention to this issue. The government
has also begun to attach importance to the opinions of farmers in the implementation of
planning and land remediation projects, but limited research has been conducted on the
needs and wishes of farmers [11]. Compared with farmers in Europe and the USA, Chinese
farmers’ knowledge of ecological and environmental protection is relatively low, and their
understanding of land consolidation, especially ecological land consolidation, often differs
from that of planners [12]. The planning ideas are also not conducive to the development
and continuation of ecological land improvement projects.

Although China’s GGP is led by the government, local farmers implement it. First,
farmers need to agree to the GGP implementation; as the farmers, who are often poor,
receive cash subsidies, they may not care whether the project is helpful to the environ-
ment [13]. In the past few decades, China has relied on greater subsidies to implement
land policies. If this model continues into the future, farmers’ subsidies will continue to
be increased [14], resulting in a heavy financial burden on the government. In addition,
farmers’ attitudes determine the success of project implementation, as well as its subse-
quent management and maintenance [15]. Currently, subsidies are no longer provided
in many regions; hence, farmers do not care about the upkeep of the trees. Therefore, an
understanding of the needs and attitudes of local farmers is crucial in formulating future
land policies.

It is necessary to understand the multitude of factors that affect the attitudes of farmers
towards land-use policies [11]. These factors not only differ from person to person (such as
age and sex), but many other factors including farmers’ cognitive level, life experience, etc.,
also matter. Many previous studies have concentrated on only one or two main impacts.
In contrast, this study investigates local farmers’ perceptions and responses to the GGP by
analyzing multiple aspects of perception, including their feelings about and perceptions
of ecology to help understand what and how these factors affect farmers’ satisfaction and
willingness to participate in the GGP. We hypothesized that (i) some farmers may not
be satisfied with GGP and would be unwilling to participate in future GGP; (ii) farmers’
ecological knowledge may still be at a low level. They were satisfied with the overall
positive changes in the ecological environment, but they may not care about specific
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ecological services; and (iii) the knowledge level of farmers has an impact on their attitudes
and willingness to participate.

2. Materials and Methods
2.1. Study Region

Data were collected from five villages in Zhidan and Yanchang counties, Yan’an City,
Shaanxi province, China (Figure 1). Both Zhidan County (36◦21′–37◦11′ N, 108◦11′–109◦3′ E)
and Yanchang County (36◦14′–36◦46′ N, 109◦33′–110◦30′ E) are in the northern part of
Shaanxi Province and belong to the Loess Plateau region of the Yellow River Basin. Both
counties have a warm temperate arid continental monsoon climate, with an annual average
temperature of 6–13 ◦C.
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Figure 1. Location of study region.

Both counties began restoring farmland to forests in 1999. The reforestation area in
both counties exceeded 56,000 ha. The total subsidy per hectare in this area for restoring
farmland to natural forests was CNY 30,750 and to commercial forests is CNY 19,500.
The subsidy periods were 16 and 10 years, respectively. A new cycle of returning farmland
to forest and grassland was launched in 2014, with the scope limited to non-basic sloping
farmland above 25 degrees in desert areas (Data Sources: http://www.forestry.gov.cn/,
accessed on 1 March 2022).

2.2. Data Collection

These two counties chosen for the study are about the same distance from the nearby
central city (Yan’an City), and their economy and population are at an average level com-
pared to other regions in northern Shaanxi province. Therefore, these two counties provide
a typical representative sample. The survey was conducted in September and October 2020.
In each county, eight villages that implemented the project of returning farmland to forest
were randomly selected. In each village, 15–30 households were randomly selected and
were given 262 valid questionnaires, and semi-structured interviews were conducted. Un-
like questionnaires handed directly to the interviewee, this method requires the interviewer
to interact with an individual, which takes longer, but the advantage is that the interviewer
can explain questions to the farmers. The atmosphere is more relaxed, and the results
obtained are more reliable [16].

The questionnaire was split into five sections: farmers’ personal qualities, farmers’
satisfaction and reasons for accepting the GGP, changes experienced by farmers after GGP

http://www.forestry.gov.cn/
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implementation, farmers’ awareness of ecology and environmental protection, and farmers’
willingness to participate in and attitude toward GGPs in the future (see Appendix A).
The interviews were conducted face-to-face, and the interviewer was able to be flexible in
the way questions were asked and their order, depending on the actual situation during
the interview.

2.3. Statistical Analysis

Statistical analysis was performed using the software IBM®SPSS 24. To explore the
factors that affect farmers’ satisfaction and willingness to participate, we used descriptive
statistics and an ordered probit model. The independent variables in our analytical model
included three sections: farmers’ personal characteristics, farmers’ perception of change,
and farmers’ understanding of ecological processes (see Appendix A for a description of
our variables in detail).

Dependent variables were measured using a semantic differential three-point scale,
where 1 = No, 2 = Neutral, and 3 = Yes. Dependent variables included farmers’ satisfaction
with the GGP, farmers’ level of concern about whether GGPs should continue to be imple-
mented in the future, farmers’ willingness to participate in GGPs in the future, and farmers’
willingness to participate in GGPs on abandoned farmland without subsidies.

3. Results

A total of 262 farmers were interviewed, and the basic characteristics of the respon-
dents are summarized in Table 1. The average age of the respondents was 51.4. The ratio of
male to female respondents was approximately 1:2. Many young men in the villages work
elsewhere and only return home for the Spring Festival. Of the respondents, 21% had no
education, and 41% had only elementary school education. This is also because people with
higher education tend to work in the city instead of returning to the countryside. More than
62% of the respondents had an annual personal income of less than CNY 10,000. Due to
their low incomes, few were full-time farmers. Many farmers supplemented their incomes
by working elsewhere, and even the farmers who stayed in the village (respondents) had
part-time jobs.

Table 1. Personal characteristics of respondents.

Personal Characteristics Options Number Percentage

Age

16–30 24 9%
31–50 93 35%
51–70 119 45%
>70 26 10%

Sex
Female 177 68%
Male 85 32%

Education

Uneducated 54 21%
Primary school 107 41%
Middle school 87 33%
High school 8 3%

Bachelor degree and above 6 2%

Personal annual income

<5000 54 21%
5000–10,000 107 41%

10,000–30,000 86 33%
>30,000 15 6%

Main source of
income (Occupation)

Farm 60 23%
Migrant work 55 21%
Informal work 90 34%

Other 57 22%
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3.1. Farmers’ Attitudes towards the Rural Agricultural Grain for Green Project

More than half of the farmers (52%) expressed their satisfaction with the project
(Table 2). Many of these expressed satisfaction because, after the implementation of the
project, there was less flooding, and they felt that the environment had improved. Another
important reason for their satisfaction was due to the subsidies they received after allowing
their cultivated land to be reforested. As they no longer needed to cultivate the land, they
could go to cities to work, so the project increased their incomes. There were three main
reasons for 34% of the farmers being dissatisfied: the reforested land was too dense, farmers
still preferred to cultivate the land, and the subsidy was insufficient. Fourteen percent of
the farmers did not give a clear reason, and only a few of them did not appear to care at all.
In fact, most farmers were cautious and unwilling to provide clear answers.

Table 2. Farmers’ satisfaction and reasons for the Grain for Green project.

Attitude Reason Number

Satisfied (136)

I can go out to work and live in the city 78
The environment is getting better 101

No need to worry about flash floods anymore 113
My income has increased 18

Other reasons 5

Not satisfied (90)

Woodland area is too large 19
Woodland too dense 61
Still enjoy farming 58

The subsidy is insufficient 40
Other reasons 7

Neutral (36) Do not know 17
Do not care 25

Prefer not to say 4

The majority of farmers (47%) did not agree to with returning farmland to forests
(Figure 2). When asked about their willingness to participate in the future, the percentage
obtained was relatively close (36% agreed and 33% disagreed). For these two questions, 24%
and 30% of the farmers were neutral, with the main reason being whether the new round of
subsidies for the GGP would be sufficient. Many farmers have abandoned their farmland,
some of which has been abandoned for more than 10 years. However, when asked if they
were willing to allocate this land at no charge to the GGP, nearly 90% disagreed. They
believed that participating in the GGP required hard work; therefore, they should be paid.
If there were no subsidy, they would rather leave the farmland barren.
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Figure 2. Farmers’ willingness to participate in the GGP in the future.

3.2. The Effect of GGP Implementation from the Perspective of Farmers

We tested the farmers’ understanding of ecological processes and questioned them
on the following four categories (The description of specific viewpoints is shown in
Appendix A): (1) believe the GGP is beneficial; (2) everyone is responsible; (3) every-
one benefits; (4) protection of other living things is important. On these four categories,
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the overall scoring was positive (Table 3) with most farmers agreeing with these views.
Among them, on the question of whether farmers believe that the GGP helps protect the
environment, the score was high. The lowest score was for the question of whether farmers
believe that the GGP benefits everyone. Some farmers disagree with this view, believing
that the project only benefits local residents and has no impact on residents in other areas.

Table 3. Farmers’ awareness of ecology and environmental protection.

Strongly
Disagree (−2) Disagree (−1) Neutral (0) Agree (1) Strongly Agree (2) Average Score

Believe the GGP to be beneficial 19 3 45 78 117 1.03
Everyone is responsible 28 16 49 79 90 0.71

Everyone benefits 43 37 21 61 100 0.53
Protect other living things 6 17 75 102 62 0.75

Note: Believe the GGP to be beneficial: the project of returning farmland to forest is to protect the environment.
Everyone is responsible: each of us has the responsibility to protect the environment. Everyone benefits: everyone
can benefit from the project (not subsidized). Protect other living things: we should also protect other living things.

Most farmers believe that after the implementation of the GGP, soil erosion and air
pollution problems were reduced (Figure 3). A total of 73% and 69% of the respondents,
respectively, provided positive comments on these two ecological functions. However, for
the two functions of water pollution and biodiversity loss, 38% and 57% of the respondents,
respectively, provided negative comments. In all four questions, approximately 30% of the
respondents maintained a neutral attitude. After our explanation, most farmers said they
understood the problem but still claimed that they did not care whether these functions
were improved.
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Figure 3. Farmers’ perception of the ecological benefits of the GGP (1 = much worse, 2 = worse,
3 = no change, 4 = improved, 5 = greatly improved).

3.3. How Farmers’ Ecological Cognition, Perception, and Personal Characteristics Affect
Their Attitude

The results of the ordered probit analysis of farmers’ attitudes are presented in Table 4.
Our results show that sex affected farmers’ willingness to participate. Generally, men’s
willingness to participate in future GGPs was higher. The higher the level of education,
the more satisfied they were with the GGP. No obvious pattern was found for other
personal characteristics. Soil erosion and biodiversity improvement significantly affected
farmers’ satisfaction with the GGP. The improvement of biodiversity not only affected
their satisfaction but also affects farmers’ willingness to participate on multiple levels.
In contrast, the reduction in air and water pollution levels did not affect farmers’ attitudes.
All four categories of ecological cognition of the GGP were significantly correlated with
farmers’ satisfaction. Not surprisingly, farmers who thought that the GGP was beneficial
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were also more willing to participate in future projects but were not willing to participate
if there was no subsidy (even if the farmland was already unused). However, farmers
who believed that other living things should also be protected were willing to give up
abandoned farmland to GGP for free.

Table 4. The relationship between farmers’ satisfaction, attitude, willingness to participate, and
personal characteristics, change perception, and ecological cognition.

Satisfaction Whether It
Should Continue

Participation
Willingness

Participation Willingness
without Subsidy

Personal
characteristics

Age 0.826 −1.531 0.164 −0.781
Sex 1.201 −0.344 1.784 * 1.974 *

Education 3.546 *** −0.713 1.133 −0.996
Annual income 1.007 1.263 −1.326 −0.472

Occupation 0.103 −0.460 −0.113 0.238

Change perception

Biodiversity loss 1.995 * 2.464 ** 1.847 * 1.941 *
Water pollution −0.310 0.525 0.367 0.958

Soil erosion 2.894 ** 0.725 0.655 0.605
Air pollution 1.514 0.750 0.552 0.446

Ecological cognition

Believed the GGP to
be beneficial 2.686 ** 2.387 ** 1.977 * 0.915

Everyone is responsible 1.589 * 0.130 0.412 0.408
Everyone benefits 1.898 * 0.743 −0.126 0.180

Protect other living things 1.695 * 0.805 0.756 1.762 *

Note: The t-values are listed based on Ordered Probit Analysis. * indicates the statistical significance (p < 0.05 *,
p < 0.01 **, and p < 0.001 ***) of estimated parameters. All significant relationships are marked in bold.

4. Discussion
4.1. Farmers’ Dissatisfaction

Previous studies have revealed that most farmers are satisfied with this type of envi-
ronmentally friendly land policy [11,17]. However, our results showed that only 52% of
farmers were satisfied with the GGP. In this study, we used semi-structured interviews,
which did make it easier for farmers to express their true feelings. Many farmers expressed
that they were satisfied with the GGP at the beginning of the interview, but as the dia-
logue deepened, many revealed that they were actually dissatisfied. There were also many
farmers, especially the elderly, who believed that the reforested areas were too dense. In
this region, the winters are extremely cold, and people generally dislike cold and humid
air and find that the dense woodland blocks out the sun. This was the main reason for
dissatisfaction. In addition, farmers said that they were very familiar with and enjoy
farming and many farmers expressed a strong desire to continue farming with this desire
being more out of habit and interest than to make money. These facts suggest that it is
necessary to understand the real needs of farmers, and these easily overlooked details are
also important factors that affect farmers’ levels of satisfaction [18]. Limited by funds and
time, the number of samples in our study case was relatively small, and future research can
conduct research on more farmers on a larger scale.

In the preliminary survey, we found that farmers were affected by the level of subsidies
offered. Once this issue was raised, many farmers were attentive or kept asking questions
about subsidies. We hoped to obtain the real attitudes of farmers about more aspects,
so we deliberately avoided mentioning this issue during the interview. Nevertheless,
a considerable number of farmers still said that the reason for their dissatisfaction was that
the subsidy was not enough [19]. The subsidy issue also affects farmers’ willingness to
participate in future GGPs (Figure 2). Many farmers would rather leave the land fallow
than offer it to the GGP free of charge. Compared with whether they were satisfied, many
farmers were more concerned about whether they could make a profit.

4.2. Farmers’ Perceptions and Feelings

In addition to investigating the overall ecological perception of farmers, our study also
investigated and analyzed specific ecological services (biodiversity conservation, water and
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air pollution, and soil erosion). Our results suggest that farmers generally believed that
biodiversity declined after reforestation. After we explained this concept in detail, there
was still no change in their attitudes. There are very few significant studies on whether
biodiversity from the perspective of farmers is important. However, what farmers have
confirmed in the interview process is that some mammals have disappeared, and the
numbers of pheasants, weasels, wolves, and insect pollinators have fallen dramatically. At
present, some empirical studies have found that the reforestation monoculture programs
may cause a decline in biodiversity [6]. The restoration time from newly planted land
to mature forests in the study area was approximately 20 years. Reforestation takes a
long time before it is functionally similar to natural forest land [20], and the restoration of
biodiversity levels may take even longer [21].

Not surprisingly, farmers believed that soil erosion and air quality have improved,
and many studies have verified that the GGP has significantly improved these ecological
functions [22,23]. However, many farmers believe that water quality has deteriorated,
which may be related to the long-term mining of minerals in many local mines. The current
subsidy may not meet farmers’ expectations [24], however, continuously increasing subsi-
dies may not be the best way to increase farmers’ willingness to participate. Once farmers
consider land as a commodity, they will always expect higher subsidies [17].

4.3. Factors Affecting Farmers’ Satisfaction and Willingness to Participate

In the interviewing process, we discovered that male respondents were able to un-
derstand the problems more quickly than female respondents were, and their willingness
to participate was greater. According to our preliminary statistical test, there was no sig-
nificant difference in educational level between the different sexes. The reason for the
difference might because the focus of the two sexes was different. Men pay more attention
to information outside the family than women [25], and men generally have the experience
of going out to work, which will enhance information exchange and thus improve cognitive
ability. The results showed that respondents with a high level of education generally had a
positive attitude towards the GGPs already implemented, but this did not mean that they
were also more willing to participate in future GGPs.

Obviously, the lessening of soil erosion has made farmers very satisfied as less soil
erosion means fewer flash floods. Farmers generally claimed that since the implementation
of the GGP there have been no flash floods in their areas. However, farmers were relatively
unconcerned about whether the GGP improved levels of water or air pollution. Accord-
ing to previous research, we initially believed that, compared with several other ecological
services such as water and air quality, changes in biodiversity were not so important to
farmers [26,27], and the results showed that this feeling significantly affected farmers’
satisfaction with the project and their willingness to participate. In fact, many farmers have
a basic awareness of environmental protection and, although they do not fully understand
the concept of biodiversity, they still do not want to see the number and species of animals
decrease after the implementation of the new land policy [28]. Some studies have found
that in some areas, personal satisfaction and preservation for future generations were the
greatest motivators, whereas financial return was the lowest. Farmers showed the most
interest in enhancing the diversity of wildlife [29].

Farmers who understood the concepts of ecological protection and environmental
awareness recognized the ecological role of the GGP and, therefore, were satisfied with its
effectiveness. Farmers who believe that returning farmland to forests was beneficial to the
environment were more satisfied with the GGP and were more willing to participate, but
this support may contain practical elements [30]. Therefore, in the “participation willing-
ness without subsidy” item, this “belief” did not show a significant positive effect [31,32].
In contrast, farmers who believed we should protect other living things may not have been
satisfied with the current policy but were still willing to provide abandoned land to the
GGP free of charge.
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5. Conclusions

This study investigated farmers’ satisfaction and willingness to participate in the
GGP through the conduction of semi-structured interviews. Our results indicated that
some farmers were not satisfied with the GGP. In addition to expecting more subsidies,
the dense and uninteresting forestland was also an important factor. Furthermore, our
research revealed that individual farmers had unique feelings about changes in ecosystem
services. From the perspective of farmers, the GGP was helpful in reducing soil loss and
air pollution, but it did not help improve water quality, nor did it help protect biodiversity
(and could even be harmful).

The study enhances our understanding of the factors that affect the attitudes of
farmers. Education and sex affected farmers’ willingness to participate. The improvement
of biodiversity and soil erosion was very important, as these two factors had a positive
impact on the attitudes of farmers. The level of understanding of ecological processes also
affected their satisfaction, but its influence on their willingness to participate revealed a
different pattern. Our findings indicated that when farmers believed in the benefits of the
GGP and were willing to protect other living things, they were more likely to continue to
participate in it.

Our results have important policy implications, as we identified factors that play an
important role in motivating farmers to change their attitudes. Our findings indicated
that farmers’ feelings about ecosystem services changing and their understanding are
important predictors of their satisfaction and willingness to participate. Improving farmers’
ecological awareness and understanding their feelings and needs may be a better method
than granting them subsidies. Policymakers should also be advised of the divergence of
farmers’ perceived adaptive capacity and tendencies towards loss aversion or a preference
for gains. Our research can provide an important foundation for the construction and
management of GGPs and is conducive to the planning of public participation in the future
for future participatory planning of GGPs.
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Appendix A

The questionnaire

1. Basic characteristics

Age\Sex\Education\Personal annual income\Occupation

2. Are you satisfied with the project of returning farmland to forest? Why?

Satisfied\Not satisfied\Neutral

3. In your opinion, which ecological functions have improved since the implementation
of the project of returning farmland to forests, and to what extent? (Score 1–5, where
1 = much worse, 2 = worse, 3 = no change, 4 = improved, and 5 = greatly improved)

3.1 Biodiversity has increased (or biodiversity loss halted)
3.2 Water quality has improved (or water pollution halted)
3.3 Soil erosion has decreased
3.4 Air quality has improved (or air pollution halted)
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4. Do you agree with the following perspectives: (score −2–2, −2 = strongly disagree,
−1 = disagree, 0 = do not know or difficulty in deciding, 1 = agree, 2 = strongly agree)

4.1 The project of returning farmland to forest is to protect the environment (Believe
the GGP to be beneficial)

4.2 Each of us has a responsibility to protect the environment (Everyone is responsible)
4.3 Everyone benefits from the GGP (Everyone can benefit)
4.4 We should also protect other living things (Protect other living things)

5. Farmers’ willingness and attitude to participate in GGP in the future

5.1 Do you think the project of returning farmland to forests should continue in
the future?

Yes\No\Neutral
5.2 Are you still willing to participate in the project of returning farmland to forests in

the future?
Yes\No\Neutral
5.3 If you have abandoned your farmland, are you willing to participate in the GGP

without subsidies?
Yes\No\Neutral
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