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Abstract
Purpose – This study aims to focus on the analysis of the internal mechanism of farmers’ ecological
cognition and the behaviour of Grain for Green Project (GGP), and the further relationship between ecological
cognition and ecological aspiration, proposing climate change strategies and management from the
perspective of farmers.

Design/methodology/approach – Theory of planned behaviour and social exchange theory were used
to construct a theoretical framework and an ecological cognition under the influence of external factors, the
aspiration and the behaviour of GGP, using ecological fragile areas in Bazhou and Changji, Xinjiang of 618
peasant households’ survey data. The structural equation model and Heckman two-step model were applied
to analyse the relationship between ecological cognition and ecological aspiration of farmers, the impact of
peasant households’ ecological cognition and aspiration to the behaviour of GGP and the influence factors of
GGP behaviour.

Findings – This research’s results show that the three characterizations of ecological cognitive
variables, attitude towards the behaviour (AB), subjective norms (SN) and perceived behaviour control
(PBC), have significant positive impact on farmers’ GGP ecological aspiration. The comprehensive
impact path coefficients of ecological cognition are PBC (0.498) > SN (0.223) > AB (0.177). Also, income
change is a moderating variable, which has a significant moderating effect on the influence of AB and
SN on ecological aspiration. Further, farmers’ ecological cognition has an influence on the behaviour of
GGP, and the change of farmers’ income has a significant positive effect on farmers’ choice of returning
farmland to forests.

Practical implications – The ecological protection policy suggestions and countermeasures can be
drawn from the research conclusions, adapted to China’s ecologically fragile regions and even similar regions
in the world to response the climate change.
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Originality/value – Combining the theory of planning behaviour and social exchange, this paper
empirically analyses the path of farmers’ ecological cognition and ecological aspiration, as well as the
influencing factors.

Keywords Grain for Green Project, Ecological cognition, Ecological aspiration,
Ecological fragile region, Behaviour

Paper type Research paper

1. Introduction
Behind the rapid development of China’s economy lie ecological problems such as resource
constraints, environmental pollution and climate change. With the development of the
reform and opening up over the past 40 years, there has been a crisis threatening regional
sustainable development and public welfare. Therefore, the state has successively issued a
series of ecological restoration projects, among which the Grain for Green Project (GGP) –
returning farmland to forest and grassland – is the earliest, largest, most invested and most
widely involved ecological restoration project and ecological compensation project in the
history of China’s forestry (Li and Shi, 2015). The original intention of the GGP is ecological
restoration. However, it is particularly difficult in ecologically fragile areas under the global
climate change trend.

Since 1949, the main goal of forest resource management has been economic construction
(Xian et al., 2020). However, following the devastating floods in 1998, the Party Central
Committee and the State Council adopted “closing mountains, planting trees and returning
farmland to forests” as an important measure for post-disaster reconstruction and
remediation of rivers and lakes. Following to the introduction of the white book, “Returning
Cropland to Forests in China for Twenty Years (1999–2019)”, three provinces took the lead
in carrying out the GGP pilot projects from 1999, and the GGP was launched nationwide in
2002. Great achievements have been made in the ecological environment of China, and the
deterioration of the ecological environment has been gradually controlled since the
implementation of the project.

With the smooth implementation of the three rounds of the project, the focus of the
project has gradually changed from the participation of farmers to maintaining the
achievements of the project. Since the 19th National Congress of the Communist Party of
China, governments at all levels have attached great importance to the impact of the GGP on
farmers’ livelihoods. The 2020 “Opinions of the Central Committee of the Communist Party
of China and the State Council on Doing a Good Job in the ‘Three Rural’ Areas to Ensure an
All-round Well-off Society on Schedule” continue to promote the project of returning
farmland to forests in poor ecologically fragile areas. GGP is an ecological compensation
policy that respects the desire of farmers, and they can freely choose to enter and exit. On the
one hand, farmers participating in GGP can obtain income from forestry products, and on
the other hand, they can obtain ecological compensation from the government. Therefore,
this is an inclusive policy to improve the welfare of forest farmers in China. The farmers
who participate in the project are the basis and the main body of interest for the sustainable
development of the project. As a result, the key to the sustainable development of the project
is to balance the income and expenditure of the farmers who participate in the project; their
sustainable livelihood is also the decisive factor for the success of the new round of the
project.

Under the trend of global warming, the ecologically fragile rural areas in western China
are the most sensitive to climate change. Therefore, GGP is not only limited to ecological
restoration, but also assumes the responsibility of responding to climate change. Resources
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and the environment have been greatly damaged. The contradiction between farmers’
livelihoods and ecological environmental protection is the most prominent (Pang, 2019).
GGP is one of China’s biggest programmes to deal with climate change. Xinjiang is an oasis
agricultural area in northwest China. Its ecological environment is the most fragile in China.
The GGP is a key project to build an ecological corridor and ecological security barrier and
promote ecological restoration and ecological reconstruction, and it is also an effective way
to adjust the agricultural industrial structure and tackle the key problem of targeted poverty
alleviation. “The overall plan for the new round of GGP” is based on the principle of
voluntary farmers and government guidance from the bottom up, and it does not limit the
proportion of ecological forestry and economic forestry. In the five-year plan, ecological
compensation is distributed three times: 800 yuan/mu in the first year, 300 yuan/mu in the
third year, and 400 yuan/mu in the fifth year. At the same time, intercropping of forest and
grain and the development of forest economy are allowed. This shows that the way of
returning farmland is more flexible and the way of compensation is more convenient, and it
has a good encouraging effect on farmers’ participation behaviour.

The full text innovatively constructs a farmers’mind model of GGP, including ecological
cognition, ecological aspiration and returning farmland behaviour, combined with the
theory of planned behaviour, further constructs the internal influence path of ecological
cognition and ecological aspiration. Innovatively using the survey data of farmers in the
ecologically fragile area of Xinjiang, it has empirically analysed the impact of ecological
cognition and ecological aspiration on the behaviour of GGP. That is to say, it analysed the
cognition, aspiration and behaviour of farmers participating in major projects of climate
change management and strategies.

2. Literature review and conceptual framework
2.1 Literature review
In recent years, there have been studies on the key points of farmers’ returning farmland to
forests, which can be summarized in the following three points: firstly, the research on
farmers’ willingness to participate in GGP includes not only the active willingness
of farmers to participate in returning farmland to forests but also the negative willingness of
farmers to return farmland (Sun and Feng, 2008; Chen et al., 2016; Zhang, 2019). Secondly,
the research on the behaviour of farmers in the GGP is generally based on objective reality,
which is more practical than focusing only on their willingness. Existing studies show that
the behaviour of farmers in the GGP is affected by the family resource endowment and
policy factors, including education level, per capita net income of families, income diversity,
social capital and ecological compensation policies (Karanth and Nepal, 2012; Shi et al., 2019;
Wang et al., 2017; Treacy, 2018). Thirdly, the impact of farmers’ ecological cognition on their
behaviour in relation to GGP may reveal inconsistencies between ecological cognition and
ecological protection behaviour (Kotchen and Reiling, 2000; Liu et al., 2013; Song, 2010); in
addition, farmers’ risk perceptions will promote the behaviour of complex agroforestry
management (Caveness and Kurtz, 1993; Wang et al., 2018). To sum up, most scholars have
combined the theory of planning behaviour to analyse the ecological cognition, willingness
and behaviour of farmers in relation to GGP, and analysed the influencing factors of the
behaviour. However, the internal relationship between the ecological cognition and the
behaviour of GGP is rarely studied, and the internal role of the ecological aspiration may not
be considered.

Regarding the research on the effect of GGP in the arid and semi-arid ecologically fragile
areas of western China, scholars have conducted in-depth research on the ecologically fragile
areas in Northwest China, mainly analysing the reduction of ecological risks and threats to
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food security since the implementation of the GGP policy and the impact on farmers’
livelihoods, including non-agricultural employment, family income and farmers’ conscious
participation in ecological protection behaviours, in addition to farmers’ risk perception of
the policy of GGP (König, 2012; Liu and Lan, 2017; Zhang, 2018; Edward et al., 2019; Li,
2020). In addition, from the perspective of ecological economics and green development, to
balance the relationship between environmental protection and economic development, it
can compare the net benefits between fruit and vegetable gardens and natural protection
forests to plan the scheme of GGP (Xian, 2020). Since the implementation of the GGP, the
types of land use transfer have changed significantly, grassland degradation and soil and
water loss have weakened, landscape connectivity has increased, vegetation coverage has
increased and the total ecosystem service value has increased significantly (Sarkar and
Padaria, 2016; Fan and Xiao, 2019; Wang and Yao, 2019; Wang et al., 2020). Li (2020) found
that the utilization rate of nitrogen and phosphorus in animal and plant systems decreased
after the implementation of the GGP, but the utilization rate of nitrogen and phosphorus in
animal husbandry system increased. The main sources of organic fertilizer were livestock
manure and urine.

Existing studies have provided good reference for this article and have also assisted in
the implementation of the policy of GGP. However, there are few studies on the response of
farmers to the GGP in Xinjiang, and there is no comprehensive analysis of farmers’
ecological awareness, positive ecological aspirations and actual behaviour in the GGP.
Therefore, this paper focuses on analysis of the internal mechanism of farmers’ ecological
cognition and their behaviour in the GGP, in addition to the further relationship between
ecological cognition and ecological aspiration.

2.2 Conceptual framework
The GGP is a social system project that takes the participation of farmers as the main body
and is a wide ranging and complex process conducted over a huge scale. As the main body
participating in returning farmland, farmers are inevitably affected by the pre-existing
factors of their own cognition, aspiration and behaviour. From the perspective of rational
small-scale farmers (Duan et al., 2017), farmers’ cognition, aspiration and behaviour in
relation to returning farmland to forest is a rational evaluation of the visible income and
input of the project (Gebregziabher and Soltani, 2019), which conforms to the social
psychological hypothesis of social exchange theory (Blau, 1964; Tan et al., 2020). Social
exchange theory is widely used in the research of organizational behaviour. Among the
norms of social exchange theory, rational evaluation of input and income is the most widely
used norm (Shore, 2009; Min et al., 2018). The balance between positive perceptions of
benefits from the GGP and negative perceptions because of the costs will determine whether
people support the GGP. Figure 1 shows the conceptual framework.

Combined with the visible input–output evaluation of social exchange theory, the main
factors affecting the evaluation of farmers can be summarized as the social and economic
status of farmers’ families, the supply of social services after the conversion of farmland, the
characteristics of farmers’ family endowment and the characteristics of farmers’ natural
endowment of farmland, as shown in Figure 1. According to the nature of collective action of
farmers’ behaviour in returning farmland to forest and under the condition of information
asymmetry, farmers inevitably have the psychology of “hitchhiking”, which leads to the
failure of collective action. After the second phase of returning farmland to forest, the
sustainable maintenance of forest land is the key to the success of the effect of returning
farmland to forest. Therefore, based on the cognition of farmers’ returning farmland to
forest, the analysis of farmers’ ecological aspirations is the sticking point. On the basis of
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early behaviour, the key antecedents of sustainable investment in the project are
determined.

The theory of planned behaviour generally analyses the causes of behaviour from three
aspects: attitude towards the behaviour (AB), subjective norms (SN) and perceived
behaviour control (PBC) (Ajzen, 1991; Shi et al., 2019). Based on the theory of planned
behaviour, combined with the actual operation cycle of the current project and under the
premise of input–output evaluation, the impact of farmers’ ecological cognition on the
behaviour of returning farmland to forest is analysed from the above three aspects of AB,
SN and PBC. On the one hand, farmers’ behaviour in returning farmland to forest is reflected
in whether they participate in the project of returning farmland to forest, which is further
reflected in the actual area of the project in the early stage. On the other hand, their
behaviour is reflected in the changes of the structure of the family labour allocation during
the implementation of the project, that is, the structural proportion of the labour input in the
economic forest, the labour input from migrant workers and the labour input in the
ecological forest protection, all of which directly affect the proportion and total structure of
household forestry income, ecological income andwage income.

Aspiration is in the satisfaction evaluation of Simon (1955); under a complex external
environment, the decision-making body only has limited information processing ability, that
is, limited rationality (You, 2018). It is the life, achievements and ideals of the surrounding
groups that contribute to the formation of an individual’s aspiration. Therefore, the
difference between an individual’s aspiration and current behaviour will affect his future
actions. The ecological aspiration formed in the process of farmers’ returning farmland to
forest is the psychological state of farmers’ cognition and the behaviour of surrounding
farmers, which will affect their later ecological protection behaviour.

3. Design and variable
3.1 Study area
Since 2015, Xinjiang has fully implemented a new round of GGP, combining ecological
restoration with characteristic industries; returning farmland to forest and grass with
targeted poverty alleviation and development; and fully playing the ecological, economic
and social composite benefits of GGP. Xinjiang is bounded by the Tianshan Mountains in
the North–South direction and can be divided into North Xinjiang and South Xinjiang.
Because of the differences in precipitation, temperature and human environment, the
agricultural and forestry production environments in North Xinjiang and South Xinjiang
differ. Therefore, the returned farmland areas selected in this study include Changji
Prefecture in the north of Tianshan Mountain and Bazhou in the south of Tianshan
Mountain, as shown in Figure 2.

Figure 1.
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Changji Prefecture is adjacent to Urumqi, the capital of the autonomous region, and it has a
good consumption market for the forest and fruit industry. The main implementation
measures for returning farmland to forest and grass are to develop characteristic understory
breeding, forest tourism, horticultural flowers, characteristic grape planting and brewing
and desert grassland parks. Because of the nature of oasis agriculture, some areas are
mostly desert, and the conversion of farmland to forests is mainly distributed in areas with
more agricultural reclamation. Therefore, according to the concentration of agriculture, the
most concentrated areas of agriculture and animal husbandry are selected as being
representative.

3.2 Data collection
The data were collected through a household survey, for which a household questionnaire
and structured interviews were the main tools. The questionnaire was modified following
the information received through a pilot survey and field visits in November 2018. By using
the method of stratified sampling and random sampling, four sample villages and towns
were randomly selected from three sample counties in Changji and four sample counties and
cities in Bazhou, respectively, and each county was randomly selected from four sample
villages, and then 5–6 sample farmers were randomly selected from each village for one-to-
one questionnaire interview. A total of 650 questionnaires were sent out to identify and test
the recovered questionnaire data. On the basis of validity analysis, 618 valid questionnaires
were left for model analysis after removing the invalid samples. The sample efficiency was
95.08%.

Figure 2.
Location of research
area in exposed GGP
region
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3.3 Variable description
3.3.1 Benefits and costs associated with Grain for Green Project. It has been found that
farmers’ input–output evaluation of the project is based on their socio-economic status, social
services, family endowment and natural endowment of cultivated land. The actual investment
involved includes the loss of cultivated land from agricultural production and the early
investment of farmers in planting ecological forest or economic forest. The output includes the
government’s ecological compensation funds, the expected economic benefits brought by the
economic forest, the expected benefits of the ecological forest and the positive ecological
benefits. Farmers participate in the vertical comparison of the change of unit area income
before and after the conversion of farmland to forest. The results of farmer comparison include
that the income per unit area is greater than the expenditure, or less than or equal to the
expenditure. If the income is greater than the expenditure, the value is 1. And the income is less
than or equal to the expenditure, the value is 0. The analysis summarizes it as the change of
income after the conversion of farmland, as shown in Table 1 below.

The evaluation of farmers’ income from returning farmland to forests directly affects
farmers’ behaviour of GGP. The participation of farmland to forests is represented by
dummy variables of 0 and 1, and the participation is 1 and the non-participation is 0. To
further understand the actual area of farmers participating in the farmland conversion, the
unit is mu; for all the farmers who understand the change of working time after the
conversion, the less is represented by 0, the unchanged is represented by 1, the more is
represented by 2 and the default working time for the farmers who do not participate in the
conversion is unchanged.

3.3.2 Preset factors affecting the income and expenditure evaluation of farmers’ Grain
for Green Project. According to the above theoretical framework, preset factors include four
aspects, including socioeconomic status of the family, socialized service of returning
farmland, endowment of rural households and natural endowment of cultivated land.
Among them, the measured variables, measurement methods and expected impact on
dependent variables are shown in Table 1 above.

3.3.3 Farmers’ ecological cognition and aspiration. Based on the theory of planned
behaviour, the ecological cognition of farmers is analysed from three aspects: AB, SN and
PBC. Aspiration is the boundary of farmers’ preference, and farmers’ ecological aspiration is
the best choice that farmers think they can obtain, driving the behaviour of returning
farmland to forest (Bernard and Taffesse, 2014). Aspiration is the reference point of farmers’
decision-making on GGP. It is determined by the wealth of farmers and the economic results
within the social scope and changes accordingly (Genicot and Ray, 2017). The target of
desire will motivate farmers’ actions to achieve the goal of ecological protection (Dalton,
2016). On the one hand, the ecological aspiration of farmers for GGP is the result of the
balance between the ecological environment goal and the economic goal, and on the other
hand, it also includes the perception of the ecological environment on their own health, as
well as the perception of farmers’ active control of the environmental behaviour to achieve
the ecological aspiration. The specific measurement indicators are shown in Table 2 below,
and the measurement method is Likert seven-level scale, where 1 = strongly disagree, 2 =
disagree, 3 = disagree, 4 = average, 5 = somewhat agree, 6 = relatively agree and 7 =
strongly agree.

4. Econometric model
4.1 Structure equation modelling
The structural equation model is selected to analyse the path relationship between the latent
variables because SEM allows multiple categories of interpretation changes. The model can
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give the path results between the measurement variables and the structural variables
simultaneously (Folmer and Oud, 2008). The SEM of this paper is as follows:

y ¼ Kyh þ « (1)

x ¼ Kxj þ d (2)

h ¼ Bh þ Cj þ z (3)

Table 1.
List of explanatory
variables and their
definitions

Variables Definition Mean S.D. Exp

Behaviour of GGP
Whether or not Yes = 1, no = 0 0.34 0.019
Returning area The actual number of mu to be converted to farmland 7.65 2.076
Change of working time
after returning farmland

After participating in the farmland conversion, the time
of family work changed, 0 = less, 1 = unchanged and
2 = more

0.95 0.022

Benefits and costs associated with GGP
Earnings change (EC) Dummy variables with code 1 if the earnings of

household is positive, otherwise code 0
0.12 0.013 þ

Family socioeconomic status
Income level (IL) The order of the income of the village where the farmer

is located (1 means the lowest income, 7 means the
highest income, increasing from 1 to 7)

3.6 0.053 þ

Wage level (WL) The GGP promotes the ability of labour to go out and
earn wages (1 strongly disagree and 7 strongly agree)

4.62 0.057 þ

The socialized service of returning farmland
Socialized service
organization (SSO)

The village provides socialized services, including
individuals, enterprises, cooperatives and service
centres, with = 1 and without = 0

0.29 0.018 –

Peasant family endowment
The gender of the
household (GH)

Dummy variables with code 1 for male-headed
household, otherwise code 0

0.78 0.017 þ

The age of the household
(AH)

Age of the household head in years 51.3 0.406 –

Average education of the
household (AEH)

1 = no previous education (illiterate), 2 = primary
school, 3 = junior high school, 4 = senior high school
and 5 = junior college or above

2.64 0.034 þ

The number of labourers
in household (NLH)

The number of household members in the age range of
16–60 years and without labour loss

2.33 0.04 þ

Natural endowment of cultivated land
Salinity of cultivated
land (SCL)

1 = no salinization, 2 = small parts of cultivated land
slightly salinized, 3 = part of cultivated land moderately
salinized, 4 = most cultivated land heavily salinized and
5 = all cultivated land heavily salinized

1.89 0.039 þ

Fragmentation of
cultivated land (FCL)

Cultivated land area/number of cultivated land blocks,
unit: mu/piece

67.91 24.473 þ

Notes: þ means that the expected influence of variables on the participation of GGP is positive and �
means that the expected influence is negative. S.D. means standard deviation and Exp means expectations
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Equations (1) and (2) are measurement models, representing the relationship between
observation variables and measurement variables, and equation (3) shows structural
models, representing the relationship between potential independent variables (AB, SN and
PBC) and potential dependent variables (ecological aspiration). h represents the endogenous
latent variable, that is, farmers’ ecological aspiration; j represents exogenous latent
variable, that is farmers’ ecological cognition of GGP; B and C represent the coefficient
matrix of endogenous and exogenous latent variables, respectively; and z represents the un-
interpreted part. y and x represent the observation variable vectors of endogenous latent
variables and exogenous latent variables, respectively; Ky and Kx represent the correlation
coefficient matrix of observation variables and endogenous latent variables, observation
variables and exogenous latent variables, respectively; and « and d are residual terms.

4.2 Two-step Heckman model
The Heckman two-step model can be used to analyse the mantis-broken data with selection
bias. The Heckman two-step model involves two equations, namely, the selection model and
the result model. The selection model uses Logit return to analyse whether farmers
participate in the project of returning farmland to forest. The result model calculates the
inverse mills ratio (IMR) of the Logit regression results, and takes the result variables,
ecological cognitive variables, aspiration variables and other control variables as
independent variables. The ordinary least squares model is used to analyse the participating
degree of impact.

5. Empirical results analysis
5.1 Exploration of the functional relationship between ecological cognition and aspiration
Before model analysis, we need to test the reliability and validity of the measurement
variables [1]. Cronbach’s alpha value was tested and analysed. All of which have passed the
fitness test, and the test results have been greatly improved compared with the single-factor,
two-factor and three-factor models, so the four-factor model has better aggregation validity
and differentiation validity.

Table 2.
Variables of

cognition and
aspiration

measurement and
descriptive statistics

Latent
variables Indicators Mean S.D.

As Ecological environment is as important as economic development 4.61 0.044
The ecological environment has been very bad these years 4.32 0.064
The deterioration of the ecological environment affects your health 5.00 0.073
If there is no conversion programme, you will actively control the herd 4.80 0.049
If there is no conversion programme, you will actively plant forest grass 3.81 0.057

AB The GGP will help increase household income 3.25 0.055
The GGP will help improve the ecological environment 3.42 0.067
The GGP will help improve the living standards of families 3.25 0.064

SN You spend more time and energy on trees that have been converted than your
neighbours do

3.29 0.062

The government has made great efforts to publicize the knowledge and guidance
of farmland conversion

3.48 0.073

PBC The management technology of economic forest and ecological forest can be well
mastered

4.83 0.06

The amount of government subsidy is reasonable 4.44 0.062

Notes: As means ecology aspiration; S.D. means standard deviation
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First of all, the test results of model fitness are analysed. Only the model that passes the
test is analysable. The whole fitness test of the model was obtained by running AMOS 23.0:
chi2/df = 4.53, less than 5; root mean square error of approximation = 0.076, less than 0.1
acceptable standard (Steiger, 1990); and normed fit index = 0.933, with an acceptable range
greater than 0.9 (Bentler and Bonett, 1980). Comparative fit index = 0.946 and Hu and
Benlter (1999) gave a range greater than 0.9 as acceptable, while Tucker–Lewis index =
0.928, greater than 0.9. All fitness tests are in good agreement with the proposed confidence
interval, which indicates that the model hypothesis path is reasonable.

Secondly, based on the premise hypothesis of social exchange theory, the ecological
cognition and aspiration of farmers are based on the rational judgement of the income and
expenditure of the project. Therefore, the judgement results of the income and expenditure
of farmers participating in the project are classified variables, and the change of the income
of farmers is regarded as the adjusting variable, and the income of farmers is compared in
groups of the same and the increased. To analyse the relationship between farmers’
ecological cognition and aspiration more deeply, the path coefficient differences of
household structure model are analysed. The fitness test results of the model obtained by
grouping are all in line with the recommended confidence interval, so the grouping results
can be further analysed. The model path coefficients are shown in Table 3 below.

From the results in Table 3, it can be seen that the standardized path coefficient of
ecological aspiration in the full sample analysis is significantly positive. By comparing the
path coefficient of AB to ecological aspiration between the income increasing group and
the income invariant group, we can see that the income increasing group is higher than the
income invariant group.

The standardized path coefficient of farmers’ SN for the ecological aspiration of GGP is
significantly positive. The standardized path coefficient of SN to AB is also significantly
positive, which indicates that the SN of farmers have a significant intermediary effect on
ecological aspiration through AB. Therefore, the total path coefficient of SN to ecological
aspiration is: 0.122þ 0.57 � 0.177 = 0.223. The results of income grouping of SN on AB are
significant. In addition, in the factor load results obtained, the monitoring function of
neighbours is greater than the guiding function of government propaganda. Therefore,
compared with the institutional environment, the positive guidance of relatives and
neighbours is more conducive to the conversion of farmers’ SN of GGP into effective
ecological aspirations [2].

The standardized path coefficient of farmers’ PBC on ecological aspiration is
significantly positive. The standardized path coefficient of PBC to AB is significantly
positive, that is, AB plays an intermediary role in the influence of PBC and ecological
aspiration, so the total path coefficient of PBC to ecological aspiration is: 0.463þ 0.198 �
0.177 = 0.498. According to the grouping samples, the grouping results of PBC on ecological

Table 3.
Estimation results of
multi-groups path
coefficients

The path
Full sample (N = 618) Income invariant group (N = 542) Income increase group (N = 76)
Estimate S.E. Estimate S.E. Estimate S.E.

AB! As 0.177*** 0.023 0.167** 0.022 0.213** 0.022
SN! AB 0.57*** 0.037 0.556*** 0.038 0.591*** 0.038
SN! As 0.122* 0.019 0.093 0.019 0.127 0.019
PBC! AB 0.198*** 0.052 0.194*** 0.054 0.174*** 0.054
PBC! As 0.463*** 0.032 0.444*** 0.032 0.508*** 0.032

Notes: *p< 0.05; **p< 0.01; ***p< 0.001
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aspiration are all significant. In the income group, the path coefficients of behaviour control
on the total aspiration are as follows: 0.444þ 0.194 � 0.167 = 0.476 in the income constant
group, and 0.508þ 0.174� 0.213 = 0.545 in the income increasing group. It can be seen that
in the path coefficients of PBC on the total aspiration, the income increasing group is
significantly greater than the income constant group. In addition, the standardized load
coefficient of technical mastery (0.778) is greater than the expected standardized load
coefficient of government subsidies (0.742).

5.2 Analysis of influencing factors of farmers’ conversion of farmland to forest
To further explore the impact of ecological cognition and ecological aspiration on the results
of farmers’ early participation in the GGP, a two-stage Heckman model is established, and
the control effect of the antecedents is considered. The results are shown in Table 4:

� The influence of ecological cognition and aspiration on the behaviour of GGP. AB
variable has a significant positive impact on farmers’ working time. The possible
reasons are that farmers’ expectation of income increase, improvement of living
standards and improvement of ecological environment, which promote farmers’
expectation of the project. PBC variable has a significant positive impact on the
working time of farmers, that is, the farmers with stronger behaviour control ability
will spend more time on working after returning farmland to forest. The ecological
aspiration has a positive impact on the change of farmland conversion area and
working time, but it is not significant. It is possible that ecological aspiration has
not played a significant role in the positive promotion of farmers’ participation in
farmland conversion to forest.

� The influence of income change on the behaviour of GGP. The variable of income
change, as the identifying variable, represents the variable that affects the choice of
farmers’ returning farmland to forest, but has no partial effect on the area of
returning farmland and the working time, which helps to reduce the high correlation
between the IMR and the explanatory variable in the second step, and reduces the
multicollinearity problem. It can be seen from Table 4 that income change has
significant positive coefficient in all four models, indicating that income change has
significant positive effect on farmers’ choice of returning farmland to forest.

� The influence of family socioeconomic status on the behaviour of GGP. Income level
variable has a significant positive impact on the area of conversion. Wage level
variables have a significant positive impact on farmers’ choice of GGP.

� The influence of the socialized service on GGP. The variables of socialized service
organizations have a significant positive impact on farmers’ choice of returning
farmland to forests. That is to say, compared with no socialized service individuals
or organizations, farmers with socialized service individuals or organizations in
their villages are more likely to choose to participate in the behaviour of GGP.

� The influence of farmers’ family endowment on the behaviour of GGP. In Heckman
model 1, the gender variable of the household head has a significant negative impact
on the area of returned farmland, that is, the female head of household is more
involved in the area of returned farmland than the male head. Compared with men,
traditional women are in a disadvantaged position in rural areas, so male heads of
households are in the majority. Women who can be the heads of households are
more concerned about programme (Ray et al., 2017; Kaeser and Willcox, 2018), so
they are more likely to recognize the benefits of GGP and then participate in the
larger area of returning farmland.
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In the four models in Table 4, the age of the household head has a significant negative
impact on the choice of GGP. In Heckman model 3, the education level of the household head
has a significant negative impact on the change of working time. That is to say, the higher
the education level of the head of household is, the farmers think that the change of working
time after participating in the conversion of farmland becomes less. In the four models, the
number of labours in the family has a significant positive impact on the choice of GGP.
Farmers with more labour force have sufficient energy to manage more land, forestry and
fruit industry, so themore likely they are to participate in the project:

� The influence of natural endowment of cultivated land on the behaviour of GGP.
The salt alkalinity of cultivated land has a significant negative impact on the
change of working time. That is to say, the higher the degree of salt alkalization of
cultivated land in households, the less the change of working time after
participating in the conversion.

6. Conclusions and policy suggestions
Based on the survey data of 618 farmers in Bazhou and Changji of Xinjiang, this paper
studies the path of ecological cognition and ecological aspiration of farmers returning
farmland to forest and analyses the difference in the relationship between ecological
cognition and ecological aspiration. At the same time, the paper analyses the influence of
ecological cognition and ecological aspiration on the behaviour of returning farmland to
forest, in addition to the influence of external factors on the manner of implementation of the
project. Important research conclusions are drawn to propose strategies and management
from the perspective of farmers’ participation in response to prominent climate change in
ecologically fragile areas:

� The representational variables of farmers’ ecological cognition of returning
farmland to forests, attitudes towards the behaviour, SN and PBC all have
significant positive effects on farmers’ ecological aspirations. SN and PBC indirectly
affect the ecological aspirations through the mediating role of AB. The path
coefficient of the standardized comprehensive influence of three dimensions of
ecological cognition on ecological aspiration from large to small is PBC (0.498) > SN
(0.223) > AB (0.177). Comparing the difference of the impact of farmers’ ecological
cognition on ecological aspiration in the income invariant group and the income
variable group, the change of income is a moderating variable that has a significant
moderating effect on the impact of AB and PBC on ecological aspiration. The path
coefficient of behavioural attitude on ecological aspiration is higher in the income
increasing group than in the income invariant group.

� The ecological cognition of farmers has an impact on the behaviour of the GGP, and
the more active the farmers are, the more time they devote to work after they
participate in the conversion. Farmers with stronger behaviour control ability will
spend more time on working after returning farmland to forest. After the
implementation of the programme, farmers who believe that the programme can
help increase their income are more likely to participate in it. Sufficient socialized
service supply can promote the cognition, aspiration and behaviour of farmers to
participate in the project.

According to the conclusions of the study, some policy suggestions are put forward for
China’s ecological fragile areas and even the ecologically vulnerable areas worldwide to
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response the climate change. Mobilize farmers in fragile areas with high ecological value to
measure the impact and destruction of their own development on the national and global
ecosystems, and let them actively participate in the GGP. Firstly, the participation of
farmers in the GGP is expected because of the ecological and economic objectives. Ecological
cognition is based on the joint action of economic and ecological rationality. Therefore,
policymakers should pay more attention to cultivating farmers’ ecological cognition and
then standardize the farmers’ practice of returning farmland to forests. Moreover, they
should promote farmers’ effective ecological aspirations.

Secondly, the aim of increasing income is still the most important starting point for
farmers to participate in the GGP. The driving and supervising role between neighbours is
an important factor in farmers’ active response to the behaviour of returning farmland to
forest. Improving the behaviour control of farmers is the source of promoting farmers to
increase ecological aspiration. Therefore, in the process of cultivating farmers’ ecological
cognition and aspiration, policymakers should improve farmers’ behaviour of GGP. Thirdly,
in the new round of implementation of the project, more attention should be paid to
cultivating farmers’ ecological aspirations, and then promote the transformation into
effective behaviour of GGP. Policymakers should provide good service for the
implementation of the project by building a good social service platform and improve the
economic rational expectation of farmers’ ecological cognition to promote more choices of
farmers to participate in the GGP.

Finally, it is worth mentioning that there are still some deficiencies in this study: firstly,
the cross-sectional data of Xinjiang farmers are used in this study, which cannot reflect the
changes of time series farmers’ ecological cognition and aspiration of returning farmland to
forest. So, in the later stage, we will further track the ecological cognition, aspiration and
behaviour of farmers’ returning farmland to forest project. Secondly, dummy variables are
adopted for farmers’ participation in GGP, and data of farmers’memory are adopted for the
area of farmland converted to forests. There are many error possibilities. In the following
analysis, the method of geographic information system may be better used to avoid data
errors.
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Notes

1. Because of space, no results are given in the text, and can be obtained from the author if needed.

2. Because of space, no results are given in the text, and can be obtained from the author if needed.
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