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Abstract
First phase of the grain for green (GFG) policy, one of the China’s forest poli-
cies, was implemented in the late 1990s and ended in 2012. The first phase of the 
GFG policy was successful from a macro perspective, although there were some 
failures. Based on these outcomes, the second phase of the GFG policy was imple-
mented from 2014 to 2020. This study used panel data to develop an empirical land 
use model and conduct a comparative static analysis focusing on the GFG policy. 
Results of the static analysis confirmed factors that affect GFG for the years 2002–
2018. In addition, differences in the explanatory variables between the first (2002–
2012) and second periods (2014–2018) were determined. Furthermore, differences 
in GFG subsidies between the northern and southern provinces in the first phase 
were analyzed for their effects on a reforestation area. The main results revealed that 
the amount of investment in GFG and rural livelihood security had a positive effect 
on the expansion of the area of GFG. In addition, the amount of investment in GFG 
was more effective during the second period than the first period.
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1  Introduction

Since the 1990s, the Chinese government has implemented a series of forest exten-
sion policies, because of which the ratio of forest cover has increased (Fig.  1) 
whereas the ratio of cultivated land has decreased. One such policy is the grain for 
green (GFG) policy, implemented after the Great Flood of 1998 by Premier Zhu 
Rongji for the conservation of the ecological environment.

The GFG policy aims to reforest farmland with low productivity and a weak eco-
logical environment. Farmers who reforest their land are subsidized for their loss of 
livelihood. The process also creates surplus labor, and that surplus labor is trans-
ferred to other industries (Jin and Yabuta 2020). The first phase of the GFG pol-
icy was completed in 2012 (Table  1). Nonetheless, previous studies have pointed 
out various problems noted during the first phase of the implementation; however, 
owing to the shortage of labor in secondary industries in coastal areas and the shift 
to the production of specialty products (fruit, livestock, etc.), the GFG policy suc-
ceeded in preserving the ecological environment and increasing farmers’ income, 
which were the original objectives of the policy. Therefore, this policy was consid-
ered successful from a macro perspective. Based on the results of the first phase, the 
Chinese government implemented a second phase of the GFG policy from 2014 to 
2020. However, the economic development situation differed from that of the first 
phase. In the first phase, coastal areas experienced a shortage of labor. Moreover, 
minimum wages in China have since increased rapidly and there has been a shift 
from economic development centered on trade to expanding domestic demand.

The first phase of the policy was considered a failure from a micro perspective 
but a success from a macro perspective. Drawing on the results of the first phase, 
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Fig. 1   Land use transition in China.  Source: Compiled by the authors using FAOSTAT data
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the second phase was implemented in 2014. Xu et al. (2004), Liu (2005), Qu and 
Yabuta (2006), and Trac et al. (2007) examined the failure of the first phase of the 
GFG policy by regionally analyzing the policy’s objectives of increasing forest area 
and farmers’ income. According to the State Forestry Administration1 (2014), the 
first phase of the GFG policy was positively evaluated from a nationwide perspec-
tive because it achieved ecological environment conservation and increased farm-
ers’ income in China. The National Forestry and Grassland Administration (2020) 
reported that the second phase of the GFG policy improved the ecological envi-
ronment by improving water and land runoff; it also increased farmers’ income. In 
addition, the government found that the poverty-stricken areas targeted by the pol-
icy were able to eschew poverty, and that the rural industrial structure was adjusted 
through a conversion to pastoral industries and fruit production. Previous studies 
that highlight successful cases include Liu et al. (2008), Liu et al. (2010), and Peng 
et al (2022). Macroeconomic data show that during the implementation of the GFG 
policy, forest areas (Fig. 1) and farmers’ income (Fig. 2) increased, and that the GFG 
policy was effective in both the first and second phases. Moreover, over the course 
of 20 years of the GFG policy, previously degraded forests have undergone recovery 
and have generated various ecosystem services. Consequently, several studies have 
the traced positive impact of the GFG policy (Chen et al. 2022; Li et al. 2022; Ma 
et al. 2022; Xu et al. 2022). For instance, He et al. (2022) analyzed the implementa-
tion of the GFG policy in relation to the restoration of regional ecosystems.

Meanwhile, Feng et  al. (2005) conducted a simulation analysis to examine the 
impact of the GFG policy on grain supply. Further, Bai et al. (2021) researched the 
effects of the GFG policy on agricultural economic growth, whereas Treacy et al. 
(2018) focused on farmers’ migration. Lei et al. (2023) investigated the influence of 
the GFG policy on farmers’ well-being. Additionally, Deng et al. (2014) analyzed 

1  In 2018, the State Forestry Administration was renamed the National Forestry and Grassland Adminis-
tration (Jin and Yabuta 2023).
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Fig. 2   Composition of and trends in farmers’ income. Source: Prepared by the authors based on Jin and 
Yabuta (2017) and the China Rural Statistics Yearbook (2019)
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the factors driving changes in soil organic carbon resulting from the GFG policy. 
Finally, Fang et  al. (2022) explored the effects of the GFG policy on ecosystem 
services.

Quantitative analyses of the GFG policy have been conducted by Zhang et  al. 
(2021), who conducted a logistic regression analysis on the impact of GFG policies 
on forest recovery and Yu’s (2016) multinomial logit model analysis on the will-
ingness to pay for environmental benefits, and its impact factor based on a ques-
tionnaire survey of farmers in Wanzhou, Chongqing. In addition, You et al. (2022) 
used a probit model to analyze the impact of GFG policies on farmers’ happiness. In 
addition, Peng et al. (2022) used SEM analysis to analyze the main factors that make 
farmers accept GFG policies.

In other words, a factor analysis of the variables involved in the conversion of 
agricultural land to forest land is required. While many previous studies are based 
on field surveys, few have conducted econometric analyses using economic theory 
models. Jin and Yabuta’s (2020) study is one exception; they conducted a factor 
analysis using a multiple regression analysis with a brief development of the eco-
nomic theory model and data from the first phase, namely 2002–2010.

Considering the aforementioned research gap, this study aimed to analyze the 
GFG policy by constructing a land use model. First, we revised Jin and Yabuta’s 
(2020) theoretical model. Next, we conducted a factorial analysis of the first and 
second periods and improved the data quality. Third we, performed a comparative 
analysis using the two-stage least squares (2SLS) analysis with panel data to over-
come endogeneity concerns. The novelty of this research lies in conducting a com-
prehensive analysis of the factors influencing the diffusion of afforestation policies 
using data from both the first and second phases under the theoretical framework of 
the GFG policy model.

This study’s findings are expected to assist in developing appropriate forest res-
toration policies in regions characterized by low productivity and fragile ecological 
environments, especially developing countries. For example, analyzing policy fac-
tors for different time periods in countries with varying levels of economic develop-
ment and researching subsidy policies in regions with differing levels of productiv-
ity can be valuable not only for policy initiators but also for policy implementers.

The remainder of this paper proceeds as follows. In Sect. 2, we construct an eco-
nomic model and conduct a comparative static analysis of China’s GFG policy. In 
Sect. 3, based on the results of the model analysis, we conduct a panel data analy-
sis using the 2SLS method with province-specific data, with the GFG area as the 
explained variable. In Sect. 4, we provide an overview of this study and summarize 
the issues related to retraining and returning forest policies.

2 � A model analysis of China’s GFG policy

From the perspective of land use by farmers, the GFG policy implies a shift from 
cultivated land to forest land. Farmers will retire and return forests when the mar-
ginal returns from cultivation of the land they use are less than the marginal returns 
they could earn by converting the land to forest land. This model helps clarify 
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farmers’ independent choice regarding land use. Assuming a model in which land 
use is simply divided into two types, agricultural land and forest land, we consider 
the benefits of each type (Bai et al. 2021; Jin and Yabuta 2020; Yabuta and Yamani-
shi 2007).

Under the GFG policy, many farm households convert a portion of their arable 
land to forest land and increase their income by transferring surplus labor to alterna-
tive industries. Based on this status quo, we denote the farmer’s agricultural area 
as n, forest area as s, and total area as u. Let L denote the total labor of farm house-
holds; L1 , the labor input in agriculture; and L2 , the labor input in forestry.

Furthermore, let p2 be the price of logs; p1, the price of agricultural products; 
and a2 and b, the subsidies per hectare for agriculture and forestry, respectively. 
A farmer’s total income ( Π ) is the sum of agricultural income ( Π1 ) and forestry 
income ( Π2 ). In this section, we consider a model in which labor is allocated to agri-
culture and forestry, assuming only agricultural and forestry land use. The produc-
tion functions of agriculture and forestry with respect to farmers are assumed to be 
Cobb–Douglas functions.

First, we consider land use. The farmer has only u available land in total, which 
is used as either farmland ( n ) or forest land ( s ). Let Y = F

(

n, L1
)

 be the production 
function of agricultural products. In rural China in the 2000s, agriculture was not 
extensively mechanized; consequently, the profitability of agriculture is assumed to 
be dependent on land and labor. In addition, the fertility of the land is assumed to be 
uniformly distributed, since the areas where the GFG is implemented are on slopes 
of 25° or more, and productivity is low. A farmer’s income from farming is defined 
as the sales of the agricultural products produced and sold, minus the cost of pro-
ducing them, plus any positive government subsidies from farming. Regarding farm-
ers’ benefits (income) from farmland,

where p1 is the price of agricultural products, F is the output of agricultural prod-
ucts (production function), C1 is the total cost, and a is the agricultural subsidy per 
hectare. In accordance with the regulations on GFG, when land s is GFG area, it is 
either replanted as an ecological forest or used as an economic forest, such as bam-
boo forest or fruit tree forest. F′ and F′′ are the first- and second-order conditions for 
profit maximization for farmers with agricultural land. C1′ is the first-order condi-
tion for the cost of farming and C1

′′ the second-order condition. C1′ is assumed to be 
constant with the scale of production. The ratio is generally set at 4:1; however, for 
simplicity, we assume the sustainable use of logs. Regarding the income of farmers 
from forest land:

(1)
Π1 = p1F

(

n, L1
)

− C1

(

n + L1
)

+ an,F = n𝛼L
𝛽

1
,F� > 0,F

��

< 0,C1�
⟨

0,C
��

1

⟩

0,

2  With regard to agriculture, the Hu Jintao–Wen Jiabao regime, which began in 2003, emphasized agri-
cultural development. This led to a reduction in agricultural taxes in 2003 and the elimination of agri-
cultural taxes in 2006. The subsidies here include subsidies under the GFG policy, that is, subsidies per 
hectare of land that has been returned to cultivation.
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For simplicity, this study includes income from economic forests under agricul-
tural income. For returned forest land, only income from logs is considered. Here, 
we assume that the farmer will cut down trees a certain period of time after planting. 
In other words, under a discount rate r , farmers are considered to rotate, with the 
present value of profit in the first period being [p2Q(s) − C2]e

−rT1 and the present 
value of profit in the second period being [p2Q(s) − C2]e

−rT2 , repeated indefinitely, 
the sum of which is as follows (Amacher et al. 2009; Zhang and Pearse 2012):

Equation  (2) was developed with reference to the above equations. Here, we 
assume Λ = 1 in Eq. (2) without loss of generality.

Here, Λ is the current discount rate, p2 is the price of logs, Q(s,L2) is the pro-
duction of logs, C2 is the total cost of growing logs, r is the discount rate, T  is the 
standard age of timber, and t is the time until harvest. In addition, b is the per-area 
subsidy for the retreatment and return of forests. Q′ and Q′′ are the first- and sec-
ond-order conditions for maximizing farmers’ profit from forest land. C2′ is the first-
order condition for the cost of forestry and C2

′′ is the second-order condition.
The labor input in agriculture is calculated using the Eq. (1) formula,

and the farmland to be input is,

Similarly, for forest land, from Eq. (2),

From Eq. (3)–(5), the relationship between labor and land use is

The land and labor constraints are

However, the land use equilibrium condition assumes that the marginal ben-
efits of agricultural and forest land use are equal:

The marginal benefit of agricultural land ( MB1) = �Π1

�n
= p

1
�

(

�(C
1
−a)

�C
1

)�

n(�+�)−1 − (C
1
− a) , 

and the marginal benefit of forest land ( MB2) = �Π2

�s
= p2�

(

�(C2−b)
�C2

)�

s(�+�)−1 −
(

C2 − b
)

 , 

Z =

∞
∑

i=1

[

p2Q
(

s,L2
)

− C2

]

e−rTi =
[

p2Q
(

s,L2
)

− C2

]

∕
(

erTi − 1
)

.

(2)
Π2 =

{[

p2Q
(

s, L2
)

− C2

(

s + L2
)]

∕
(

erT − 1
)}

t

+ bs,Q = s𝛾L𝛿
2
, Λ ≡

(

erT − 1
)

,Q� > 0,Q
��
< 0,C2�

⟨

0,C
��

2

⟩

0.

(3)L1 = �p1Y∕C1,

(4)n = �p1Y
[

C1 − a
]

.

(5)L2 = �p2Q∕C2, s = �p2
[

C2 − b
]

.

(6)L1 =
{

�
(

C1 − a
)

∕�C1

}

n, L2 =
{

�
(

C2 − b
)

∕�C2

}

s.

(7)u = n + s and L = L1 + L2, respectively.
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such that MB1 = MB2 . Based on the above, the system is closed with L1, L2, n , and s as 
unknowns in Eqs. (6), (7), MB1 , and MB2 , respectively, with respect to the farmer’s land 
use and labor.

This situation can be illustrated using the land allocation model shown in Fig. 3. 
The land allocation of the farmer before the implementation of the GFG policy is at 
point D, where MB1 and MB2′ intersect with nN agricultural land and Ns forest land 
for land use. In such a situation, farmers receive incentives from the government 
(e.g., subsidies) to participate in the GFG policy. In this case, farmers shift the MB2 
to the upper left side of the MB2 curve by returning forests to areas where farmland 
productivity is low. This shift results in MB1 = MB2 at the new equilibrium point E, 
and land use is determined at point M. Thus, the implementation of the GFG policy 
results in an increase in the NM portion of forest land (GFG) for farmers, as the MN 
portion of farmland is removed from cultivation.

Note: MB1 : marginal benefit from agricultural land; MB2 : marginal benefit from 
forest land.

The right side from point n is agricultural land and the left side from point s is 
forest land.

The equilibrium is given by MB1 = MB2 , which is denoted by point E in Fig. 3. As 
the model shows, the equilibrium equation MB1 = MB2 is considered for calculating 
farmers’ land use, provided that MB1 is equal to MB2 . For this equilibrium point E, 
we focus on changes in forest use relative to prices, subsidies, and wages, among 
others:

In Eq.  (8), the variable Z refers to the technical parameters of the production 
function that affect s, marginal cost, etc. Assuming Γp1

> 0,Γp2
< 0,Γa > 0,Γb < 0 , 

and Γs > 0 , for practical implications, the comparative static result is

With respect to the sign condition here, we assume that a decrease in MB1 or an 
increase in MB2 will increase s . The first term in Eq.  (9) implies that an increase 
in the price of agricultural commodities will decrease the GFG area, whereas the 

(8)Γ
(

s;p1, p2, a, b, Z
)

= 0.

(9)ds

dp1
= −

Γp1

Γ2

⟨

0,
ds

dp2
= −

Γp2

Γ2

⟩

0,
ds

da
= −

Γa

Γ2

⟨

0,
ds

db
= −

Γb

Γ2

⟩

0.

Fig. 3   The grain for green 
model.  Source: Prepared by the 
authors
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second term implies that an increase in the price of logs will increase the GFG area. 
In addition, the third term implies that an increase in agricultural subsidies will lead 
to a decrease in the GFG area, whereas the fourth term implies that an increase in 
subsidies related to GFG will lead to an increase in the GFG area.

The construction and analysis of a theoretical model of the GFG policy from an 
economics perspective clarified the factors that affect the GFG area when the GFG 
policy is implemented. In the following section, an empirical analysis is conducted 
based on the results of the theoretical model (Eqs.  (8) and (9)). Equation  (8), the 
implicit function obtained from the equilibrium point E in Fig.  3, is used as the 
regression equation. Based on the results of the static analysis in Eq. (9), an empiri-
cal analysis is conducted to determine whether the factors that affect the GFG area 
have a positive or negative effect as per the sign.

3 � Empirical analysis of the policy of retrenchment and return 
of forests

3.1 � Model estimation and data

Numerous studies have examined individual cases to evaluate the GFG policy. In 
this section, we conduct a quantitative analysis of the GFG policy based on the 
model analysis described in Sect. 2. In the equilibrium model for land use, the fac-
tors that determine the level of MB2 or MB1 are important. With respect to GFG, we 
perform a panel data analysis on provincial data for China using regression analysis 
with the GFG area as the explained variable, which is the objective of this analysis. 
As indicated in the model analysis in Sect. 2, all the variables on the left-hand side 
of Eq. (8) can be considered as factors that determine the land allocation related to 
the implementation of the GFG policy. Therefore, in this study, we regress the fol-
lowing equation:

The variables in the theoretical model are used whenever possible. In Eq.  (10), 
GGAit is the GFG area, Wpit is the wood price, FPit is the food price, GGIit is the 
investment in GFG, and ASit is the agricultural subsidy. For dummyit , the first 
period (2002–2012) is set to 0 and the second period (2014–2018) is set to 1. The 
nsdummyit is set to 1 for the south and south below the Yangtze River basin and 
0 otherwise (Jin and Yabuta 2023). In addition, ruralit represents the rural popula-
tion density and weather data (temperature, humidity, and rainfall) for the region. Xit 
is dummyit multiplied by the wood price, food price, grain production, investment 
in GFG, manufacturing wage, service industry wage, and rural minimum livelihood 
security cost. In other words, it examines whether the impact of the above variables 
on the GFG area in the first and second periods changed. NSit is nsdummyit multi-
plied by the wood price, food price, grain production, and investment in GFG, and 

(10)

LOG
(

GGAit

)

= � + �1WPit + �2FPit + �3LOG
(

GGI
it

)

+ �4LOG
(

ASit
)

+ �5dummyit

+�6nsdummyit + �7LOG
(

ruralit
)

+ �8Xit + �9NSit + �10LOG
(

SAit

)

+ FEt + FEi + uit.
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the above variables are used to examine the difference between the north and south 
during the first period. FEi is a region dummy, FEt is a year dummy, and uit is an 
error term. i represents the province, city, or autonomous region of China, and t rep-
resents time. See Table 2 for the specific data.

The data used in the analysis were from the China rural statistical yearbook, the 
China forestry statistical yearbook, the China statistical yearbook, and the Poverty 
Monitoring Report of Rural China.

The data period is 17  years, from 2002 to 2018, and includes 25 provinces in 
the first period: Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, 
Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan, Guangxi, Hainan, Chongqing, 
Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang. 
The target area for the second phase is almost the same as that for the first phase; 
however, the focus is on the western region, where there is a higher concentration of 
poor areas.

The land allocation model is a simultaneous equation consisting of marginal ben-
efit curves for agricultural land and forest land. Although the crop and GFG areas 
are determined simultaneously at the point where the marginal benefit curves of 
farmland and forest land coincide, the simultaneous determination model suffers 
from an endogeneity problem. For example, if a correlation is observed, in that a 
decrease in farmland leads to an increase in forest land, another correlation may 
exist, in that an increase in forest land leads to a decrease in farmland, which is esti-
mated using the two-step least squares method. In doing so, we consider food prices 
and wage income as operating variables that affect farmland but not forest land. The 
following equation is used for the first stage of estimation:

where SAit is the crop area, FPit is the food price, and WIit is the farmer’s wage 
income.

During the 2SLS analysis, we control for region and year dummies, as well as for 
population density and weather data, which represent regional characteristics, while 
also checking for robustness. We also estimate fixed and variable effect models for 
a 2SLS estimation and then conduct Hausman tests (Baltagi 2008; Kitamura 2004).

3.2 � Analytical results and policy implications

Using the results of the above estimates, we examine the factors that affect the GFG 
area over the entire period and the differences between the southern and northern 
areas in the first period, in addition to the differences in the variables between the 
first and second periods. The results of the analysis in Table 3 are estimated by fixed 
effect (FE) (Eqs.  (1)–(4)) and random effect (RE) (Eqs.  (5)–(8)) using the 2SLS 
method, followed by the Hausman test, resulting in the adoption of the FE modes (1) 
through (4). First, the estimated result for crop area is negative and not statistically 
significant. Although not statistically significant, the sign is negative, indicating that 
as the crop area decreases (increases), the GFG area increases (decreases), as in the 
theoretical model. Wood prices are positive but not statistically significant, as the 

(11)LOG
(

SAit

)

= �1 + �2FPit + �3LOG
(

WIit
)

+ �it,
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sign is the same as in the results of the analysis in the theoretical model. An increase 
in timber prices implies an increase in the GFG area. This can be interpreted as the 
increase in timber prices having an effect based on the expectation of income from 
timber for farmers participating in the GFG policy.

Conversely, food prices have the same negative impact as in the theoretical model 
results and are statistically significant at 1%. This means that a one-unit increase in 
food prices decreases the GFG area by – 16.6 to – 18.1%. An increase in food prices 
implies a decrease in GFG area. This can be interpreted as farmers determining that, 
when food prices rise, income from cultivation is greater than income from GFG for 
a certain land area.

Furthermore, the sign is positive and statistically significant at the 1% level for 
the amount of investment in GFG. This means that a 1% increase in government 
investment in GFG increases the GFG area by 1.5–1.6%. In other words, an increase 
in investment in GFG can be interpreted as an increase in the GFG area. This can be 
understood as an incentive for farmers to choose GFG over cultivation when increas-
ing the investment in GFG. This aligns with the findings of Peng et al. (2022).

In addition, when examining the impact of agricultural subsidies, the sign is neg-
ative and statistically insignificant. The sign is consistent with the theoretical model. 
This can be interpreted as farmers perceiving that, when agricultural subsidies 
increase for a certain land area, income from cultivation is greater than income from 
GFG. This aligns with the findings of Trac et al. (2007).

Next, we examine the differences in the variables that affected the GFG area in 
the first and second periods. We find that wood prices are not statistically signifi-
cant. This variable does not have a greater impact in the second than in the first 
period. By contrast, food prices, the amount of investment in GFG, and agricultural 
subsidies are statistically significant at the 5% level. This implies that food prices, 
the amount of investment in GFG, and agricultural subsidies had a greater impact on 
the GFG area in the second period than in the first period.

Finally, we examine the differences in wood prices, food prices, and agricultural 
subsidies to the GFG area in the south and north during the first period. Wood prices 
and agricultural subsidies are negative and statistically insignificant whereas food 
prices are positive and statistically significant. This implies that food prices in the 
south are more influential than in the north in the first period.

The analysis of the data for both periods shows the effect of each variable on the 
GFG area and whether each variable was more or less effective in the first period 
than in the second period. However, it is also necessary to analyze the effect of each 
variable on the GFG area in each period. Therefore, we examine the effects of crop 
area, forest product prices, food prices, investment in GFG, and agricultural subsi-
dies in the first (Eqs. (1)–(4)) and in the second period (Eqs. (5)–(8)) with reference 
to Table 4. The analyses for the first and second periods are also subjected to Haus-
man tests and resulted in the adoption of the FE model.

First, the sign of the crop area is negative in both the first and second periods, 
with the second period being statistically significant. This means that in the first and 
second periods, as the area of agricultural crops decreased, the GFG area increased. 
Thus, the GFG policy evidently increased the planting of trees on cultivated land 
and its conversion to forest land. Based on these results, the introduction of a GFG 
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policy should be considered, especially in low-productivity areas where forests are 
cut down to make way for cultivated land. Further, the investment in GFG had a 
positive impact on the GFG area in both the first and second periods. In particu-
lar, in the second period, a 1% increase in investment in GFG implies a 0.9%–1.2% 
increase in the GFG area. Conversely, agricultural subsidies are negative in the first 
period, similar to the results of the theoretical model, but positive in the second 
period, contrary to the results of the theoretical model. Neither the first period nor 
the second period is statistically significant. Therefore, the amount of investment in 
GFG has a positive impact on the expansion of the GFG area, and the government 
should actively increase the amount of investment when implementing the GFG pol-
icy. In addition, the number of agricultural subsidies in the first and second periods 
could be interpreted as not having had an impact on the choice of farmland over 
GFG.

Contrary to the hypotheses of the theoretical model, wood prices negatively 
impacted the GFG area, in both the first and second periods. This suggests that tim-
ber prices did not provide an incentive for farmers to participate in the GFG policy 
in either the first or second phase. This highlights the need for further marketization 
of the timber market.

Furthermore, during the first phase, different amounts of investment per area 
were implemented in the south and north, and the impact of these different amounts 
of investment on the GFG area was negative and statistically significant at 1%. This 
means that the impact was greater in the north, where fewer subsidies were imple-
mented, than in the south. In the north, where subsidies per area were lower than in 
the south, the amount of investment in GFG was more attractive to farmers; how-
ever, in the south, the amount of investment in GFG was less attractive compared 
to their agricultural income. Thus, while a unified subsidy could be considered in 
determining the amount of investment in GFG, different subsidies could be effec-
tive for a more appropriate policy progression, depending on the productivity of the 
region.

In the second period, the livelihood security in rural areas was statistically sig-
nificant at the 1% level; An increase in the livelihood security in rural areas also 
implies an increase in the GFG area. Thus, when the GFG policy is implemented in 
rural areas (concentration of poor), in addition to the amount of investment in GFG, 
the livelihood security in rural areas will contribute to the increase in the GFG area. 
Therefore, the government should actively increase livelihood security while consid-
ering the area’s social and financial context to help people eschew poverty.

Lastly, food prices were negative and statistically significant in the first period 
and positive and statistically significant in the second period. These results may be 
attributed to various reasons, including the lack of government spending on farmers 
in the first period, which may have caused farmers to choose cultivated land over 
forest land to secure their income. In the second period, the signs of food prices 
were positive. This means that from the second period, in addition to traditional 
investment in GFG, government spending will also include rural social security ben-
efits, as well as a decline in the working population in rural areas owing to popula-
tion migration from rural areas to cities (Jin and Yabuta 2023). A variety of factors 
have contributed toward farmers choosing more forest land and less farmland. In 
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other words, owing to farmers’ limited labor force and the rising prices of agricul-
tural products, choosing forest land, which requires relatively less labor input while 
maintaining a certain level of profit, over farmland led to greater farmer satisfaction.

4 � Conclusion

This study focused on the GFG policy, one of China’s forest policies. We created 
and analyzed an economic model: the land use model of the policy. In addition, we 
conducted a 2SLS econometric analysis of the factors influencing the GFG policy 
based on a comparative statistical analysis of the model.

The analysis revealed that the amount of investment in GFG and the livelihood 
security in rural areas had positive impacts on the expansion of the GFG area. Fur-
thermore, food prices and the amount of investment in GFG were found to be more 
effective in the second period than in the first period. In addition, the effect of the 
different per-area subsidies implemented in the southern and northern regions dur-
ing the first period was more pronounced in the northern region, where subsidies 
were smaller.

Based on the above analysis, not only the Chinese government, but also the gov-
ernments of developing countries seeking to restore forests, should understand the 
local economic situation and the timing of the implementation, and implement poli-
cies accordingly. To successfully implement the GFG policy, in addition to provid-
ing job support to farmers, agricultural productivity and technical assistance, subsi-
dies to farmers, the amount of investment in GFG, and government spending in rural 
areas (e.g., social security) should be increased. In addition, support for marketing 
channels for agricultural products, fruits, and meat, among others, and the active use 
and development of regional characteristics (culture, nature, etc.), as well as sup-
port for business start-ups, should also be emphasized. We believe the results of this 
study can provide valuable insights to developing countries experiencing deforesta-
tion due to cultivation and encourage them to consider implementing a GFG-like 
policy in the future.

Finally, several issues remain unaddressed. For example, the data employed in 
this study were limited to macro-level province data. In the future, it will be neces-
sary to conduct a region-by-region analysis of the GFG policy based on data from 
field surveys that consider regional characteristics.
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