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Abstract 
The 19th Plenary Session of the Party proposed to vigorously promote the building of ecological civilization, 
strive to build a beautiful new China, and promote the construction of ecological civilization to a more 
prominent strategic position. Based on such construction needs, our country should strengthen the 
construction of ecological forestry in forestry and increase Natural Forest Protection Project in the 
investment in forestry. At the same time, in order to explore the impact of forestry investment on China’s 
forestry industry, this paper takes the afforestation investment and management and investment as an 
example. By using the long-panel data model with fixed effect, this paper analyzes the impacts of the forestry 
investment on the forestry industry in China in 2009, 2011 and 2015 Finally, the author concludes that 
afforestation investment in the natural forest protection project has a significant growth effect on the output 
value of forestry-related industries in China’s three major forestry industries. With the implementation of 
the natural forest protection project, the output value of forestry industry will also play a Positive effect. 
Therefore, our country should continue to carry out the natural forest protection project, which not only 
can make outstanding contributions to the construction of forestry ecological civilization, but also can 
promote the increase of output value of forestry-related industries in the three primary industries of forestry 
in our country. 
Keywords: ecological civilization construction, natural forest protection project, forestry investment, 
forestry industry 
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INTRODUCTION 
In 2005, the State Council’s “Decision on 

Implementing the Scientific Outlook on Development 
and Strengthening Environmental Protection” firstly 
advocated ecological civilization at the national level. 
The 17th National Congress of the Communist Party 
of China integrates the construction of ecological 
civilization into the goal system of building a well-off 
society in an all-round way. The 18th National 
Congress of the Communist Party of China 
incorporated the construction of ecological civilization 
into the goal system of building a well-off society in an 
all-round way, and incorporated it into the overall 
layout of the “five in one”. Since then, ecological 
civilization has officially entered the main battlefield of 
economic and social development. The 19th National 
Congress of the Communist Party of China has put 
forward the goal of building China into a prosperous, 

strong, democratic, civilized, harmonious and beautiful 
socialist modern power. It has a long way to go for 
Ecological environmental protection (Chang 2017, Gu 
et al. 2013, Pang 2017). In response to the call for 
ecological civilization construction, China has 
successively launched the 1st and 2nd phase of the 
Tianbao Project to vigorously promote the pace of 
forestry ecological civilization construction (Pang 
2017). “lucid waters and lush mountains are invaluable 
assets”, With the great development of forestry ecology, 
the investment of Tianbao in forestry is slowly turning 
into industrial benefits. The output value of China’s 
three forestry industries is also gradually increasing with 
a positive trend (Wang and Zhu 2013, Lu et al. 2011a). 
However, Tian and Xu (2012) proposed that the 
government’s investment in forestry is increasing year 
by year for promoting the development of forestry, but 
the efficiency of forestry input and output has been 
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decreasing in recent years. Based on this, this paper 
takes the afforestation investment and management 
investment in the Tianbao project as an example to 
study the specific impact of forestry investment on 
China’s forestry industry in the three years of 2009, 
2011 and 2015. 

THEORETICAL ANALYSIS AND 
HYPOTHESIS 

With the successive implementation of the 1st and 
2nd phase of the Tianbao Project, and the second phase 
of the Tianbao Project, China’s investment in forestry 
has not been reduced. In the forest-related investment, 
the afforestation investment and management 
investment have a greater impact on forestry resources. 
The more financial investment in afforestation and 
management, the greater the protection of China’s 
forestry resources is, the more increases in forest area 
and stocks, and the forest-related industries may usher 
in a good development period (Li et al. 2011). In this 
way, afforestation investment and management 
investment can promote the increase of the output value 
of forestry-related industry of the nation. In the 
meanwhile, depending on time, the progressive 
development of the 1st and 2nd phases of the Tianbao 
Project may also continue to promote the increase in the 
output value of the forestry industry in the three 
forestry industries in China along with the 
implementation process. Based on the above analysis, 
this paper proposes the following assumptions:  

H1: The afforestation investment of the Tianbao 
project can increase the output value of the 
forestry-related forestry industry in China; 

H2: The management investment of the Tianbao 
project can increase the output value of the 
forestry-related forestry industry in China; 

H3: The continuous development of the Tianbao 
project can increase the output value of the 
forestry-related forestry industry in China. 

DATA SOURCE AND SAMPLE 
CHARACTERISTICS 

This paper refers to the data from the China 
Forestry Statistical Yearbook on the implementation of 
the Tianbao Project in each region over the years and 
the total output value of the three forestry industries in 
each region, and the total output value of forestry-
related forestry industry in the three years of 2011, 2011 
and 2015 and sample data of afforestation investment 
and management investment in forestry investment in 

Tianbao Project of 20 provinces, municipalities and 
autonomous regions including Shanxi, Inner Mongolia, 
Liaoning, Jilin, Heilongjiang, Shandong, Henan, 
Hubei, Guangxi, Hainan, Chongqing, Sichuan, 
Guizhou, Tibet, Shaanxi, Yunnan, Gansu, Qinghai, 
Ningxia and Xinjiang were extracted. (There are 31 
provinces, municipalities and autonomous regions in 
China, but some administrative units have not received 
two investments in afforestation and management of 
the Tianbao project. Therefore, these missing values 
need to be eliminated. After eliminating the missing 
data, 20 data of sample provinces, municipalities and 
autonomous regions will be obtained). Sample 
characterization is detailed in Table 1. 

MODEL SETTING AND RESULT ANALYSIS 

Model Setting 
As this paper uses panel data to analyze the impact of 

20 sample provinces, municipalities and autonomous 
regions in 2009, 2011 and 2015 on the impact of 
afforestation investment and management investment 
on the forestry industry output value of the three 
forestry industries in various regions, we need to firstly 
verify if the panel data is balanced. Panel data was 
verified by using Stata14 software, which was verified a 
balanced data (strongly balanced). Then, since n=20 
and T=3, n>T, this is a short panel. Besides, before 
using the short-panel data to conduct regression 
analysis on the research object, it is necessary to explore 
panel data analysis that should use fixed effects or panel 
data analysis of random effects. In this paper, the panel 
data is tested by Hausmann test. The test results show 
that the model conforming to this panel data cannot 
meet the assumption of Haussmann test (assuming 
panel data analysis should be based on random effects). 
Therefore, panel data analysis with fixed effects should 
be used. Further examine the panel data by the LSDV 
method to see if mixed regression should be used. The 
regression results are shown in Table 2. 
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Table 1. The output value of forestry-related forestry industry in three years (2009, 2011, 2015) in various regions 
of China 

Item Year primary industry secondary industry tertiary industry 

Shanxi 
2015 3402999 723223 352567 
2011 2025513 397777 110097 
2007 876601 47119 25582 

Inner Mongolia 
2015 1791966 1047643 526168 
2011 1089863 570268 218956 
2007 921516 485203 113824 

Liaoning 
2015 9008395 4929704 2308106 
2011 7295763 3849361 1055840 
2007 2618944 1139497 93999 

Jilin 
2015 3659856 8636587 1330168 
2011 2663699 5539921 685001 
2007 855353 1585777 206170 

Heilongjiang 
2015 3955321 4727164 1431627 
2011 2100205 2997485 843225 
2007 1003041 1709055 172991 

Shandong 
2015 22242285 35169107 4259113 
2011 10799852 16969486 1174242 
2007 4319577 4086780 151941 

Henan 
2015 7787396 6426025 1908551 
2011 4742069 3615247 727156 
2007 2642562 1361560 201407 

Hubei 
2015 8019141 8729629 5292394 
2011 3812272 3529559 1149932 
2007 2087172 1804829 267501 

Guangxi 
2015 12050615 23155733 3060129 
2011 4879940 10176944 497246 
2007 2453408 2116664 99739 

Hainan 
2015 2966866 1447841 273935 
2011 2410178 1254969 81727 
2007 1172426 845283 28198 

Chongqing 
2015 3041827 1973980 1393043 
2011 1839923 816468 518712 
2007 788698 441815 225612 

Sichuan 
2015 9313038 8551863 7289530 
2011 4950263 5462462 3256044 
2007 2713450 2409415 1437212 

Guizhou 
2015 3383472 1069506 3296977 
2011 1675281 607896 730060 
2007 780961 275460 140512 

Yunnan 
2015 9370601 3891230 1103137 
2011 4853062 1418052 250075 
2007 2518979 707214 103557 

Xizang 
2015 233003 7466 24200 
2011 168601 12370 2163 
2007 79655 3576 3000 

Shanxi 
2015 7843412 1147414 1009497 
2011 2776599 245694 187908 
2007 1524756 102655 29218 

Gansu 
2015 3296851 182092 261870 
2011 1687351 41598 118151 
2007 698638 19024 42784 

Qinghai 
2015 503389 68239 8297 
2011 122476 42 1717 
2007 21361 457 1346 

Ningxia 
2015 914552 366083 261351 
2011 643297 231652 76176 
2007 247196 21101 3525 

Xinjiang 
2015 8313603 590007 548544 
2011 3657160 457381 227695 
2007 1182752 43682 68511 
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As can be seen from Table 2, almost all individual 
dummy variables are significant (p value <0.1), 
Therefore, you can safely reject the assumption that “all 
dummy variables are 0”, which is there is an individual 
effect, and mixed regression should not be used. And 
because the Haussman test has proved that the short-
wall data analysis should be fixed effect, the model is set 
as below:  

 𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑥𝑥𝑖𝑖𝑖𝑖𝛽𝛽 + 𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  
(𝑖𝑖 = 1, … ,𝑛𝑛; 𝑡𝑡 = 1, … ,𝑇𝑇) (1) 

In that, 𝑌𝑌 is the output value of the forest-related 
industries in the three forestry industries in each region 
(𝑦𝑦1 is the output value of the forestry industry in the 
forestry primary industry, 𝑦𝑦2 is the output value of the 
forestry industry in the forestry secondary industry, and 
𝑦𝑦3 is the output value of the forestry industry in the 
forestry tertiary industry). 𝑥𝑥 is afforestation investment 
and management investment of the Tianbao Project (𝑥𝑥1 
is afforestation investment, 𝑥𝑥2 is management 
investment), 𝛽𝛽 is the coefficient, (𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖) is the 
compound disturbance term. 

Further test whether there is time effect on this 
panel data, firstly generate time dummy variables, then 
perform fixed-effect panel data regression, and finally 

test regression results. The regression results are shown 
in Table 3. 

The test results show that (2007 is used as the base 
period), the signs of time effects are positive, and all of 
them are significant at the statistical level of 5%.In 
addition, the joint significance of all annual dummy 
variables is tested, and the result strongly rejects the null 
hypothesis of “no time effect”. So, the time effect 
should be added to the model, so the model settings are 
modified to:  

 𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑥𝑥𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜆𝜆2𝐷𝐷2𝑖𝑖 + ⋯+ 𝜆𝜆𝑇𝑇𝐷𝐷𝑇𝑇𝑖𝑖 + 𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  
(𝑖𝑖 = 1, … ,𝑛𝑛; 𝑡𝑡 = 1, … ,𝑇𝑇) 

(2) 

Among them, the interpretation of the newly added 
symbols after modification is as: 𝜆𝜆 is the coefficient, and 
as a time fixed effect; 𝐷𝐷2𝑖𝑖=1, If 𝑡𝑡=2；𝐷𝐷2𝑖𝑖=0, If 𝑡𝑡≠2, 
and so on. This model is the panel data model of 
bidirectional fixed effects. 

Result Analysis 
Carry out the panel data regression analysis of two-

way fixed effects by importing data into Stata14 
software. First, look at Table 4. For the forestry 
industry of the first industry of the explained variable, 
the afforestation investment of Tianbao Project as an 

Table 2. Regression results of the LSDV method 
y1 coefficient standard error t P>|t| [95% confidence interval] 
x1 -27.48268 35.66601 -0.77 0.450 -102.1325 47.16714 
x2 57.35193 35.95654 1.60 0.127 -17.90597 132.6098 

Prov       
2 -3998263 1483346 -2.70 0.014 -7102942 -893584.4 
3 3276451 552698 5.93 0.000 2119641 4433262 
4 259696.7 35577.61 7.30 0.000 185231.9 334161.5 
5 -1140950 624118.6 -1.83 0.083 -2447246 165344.8 
6 1.04e+07 99371.59 104.44 0.000 1.02e+07 1.06e+07 
7 3394593 191818.5 17.70 0.000 2993113 3796074 
8 2788599 104223.6 26.76 0.000 2570456 3006741 
9 4435418 125302.7 35.40 0.000 4173157 4697680 

10 406702.8 137834.3 2.95 0.008 118212.4 695193.2 
11 -1586558 898949.5 -1.76 0.094 -3468080 294965.4 
12 2014085 800789.9 2.52 0.021 338012.9 3690158 
13 -658680.7 351195.9 -1.88 0.076 -1393742 76380.77 
14 2890087 345724.8 8.36 0.000 2166476 3613697 
15 -2614348 468626.7 -5.58 0.000 -3595195 -1633501 
16 939274.6 502820.9 1.87 0.077 -113141.6 1991691 
17 -738236.3 335934.9 -2.20 0.041 -1441356 -35116.4 
18 -2361168 344534.9 -6.85 0.000 -3082288 -1640048 
19 -966159.8 249903.4 -3.87 0.001 -1489214 -443106 
20 2213999 191216.5 11.58 0.000 1813778 2614219 

_cons 1301070 380441.1 3.42 0.003 504797.6 2097342 
 

Table 3. Regression results of time effect test 
y2  coefficient  standard error  t  P>|t|  [95% confidence interval] 
x1  -60.80022  45.41791  -1.34  0.196  -155.861  34.26056 
x2  19.76774  21.06189  0.94  0.360  -24.3153  63.85078 

year       
2011  1804254  663049.3  2.72  0.014  416475.9  3192032 
2015  4871289  1892980  2.57  0.019  909235.3  8833342 
_cons  1027390  812178.6  1.26  0.221  -672519.4  2727299 
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explanatory variable is significant at the level of 10%, 
and the regression coefficient is positive, which means 
that the increase of afforestation investment can 
promote the output value of the forest-related 
industries in the forestry primary industry. The p value 
of the Tianbao project management protection 
investment is not significant, which means that 
management investment may not have a positive impact 
on the output value of forestry-related industry in the 
forestry primary industry. The reason may be that 
management and protection is not as effective as 
afforestation. Afforestation investment can increase the 
area of plantation forests in a short period of time, 
thereby providing forest resources for forestry-related 
forestry industries, while management and protection 
takes a long time to help forests restore ecological 
functions. In the term of time effect, the forestry 
investment in Tianbao in 2011 and 2015 is positive for 
the forestry industry in the forestry primary industry at 
a statistical level of 1%, which means that with the 
passage of time, the forestry investment of the Tianbao 
Project can play a highly positive role in the increase of 
the output value of the forestry-related industry in the 
forestry industry. In summary, Hypothesis 1 and 
Hypothesis 3 are verified, and Hypothesis 2 is not 
established. 

It can be seen from Table 5 that for the explanatory 
variable in the forestry-related industry of the forestry 
secondary industry, whether it is the afforestation 
investment or management investment of the Tianbao 
project as an explanatory variable, it cannot be 
statistically significant. It means that the forestry 
investment of these two natural forest protection 
projects cannot significantly increase the output value of 
the forestry-related industry in the forestry secondary 
industry. The reason may be that there are certain 
obstacles in the technology of China’s forestry 

processing industry, it is difficult to quickly convert the 
ecological benefits of afforestation and management to 
economic benefits. From the perspective of time effect, 
both 2011 and 2015 are significantly affecting the output 
value of forestry secondary industry forestry industry at 
the 5% level, which means that the continuous 
promotion of forestry investment of the Tianbao 
Project can increase the output value of forestry 
industry in the s forestry secondary industry of China. 
That is to say, both hypothesis 1 and hypothesis 2 are 
not verified, hypothesis 3 is established. 

Observe Table 6. For the forestry industry of the 
tertiary industry in the explanatory variable, the 
afforestation investment of Tianbao Project as an 
explanatory variable positively affects the output value 
of the forestry industry in China’s forestry tertiary 
industry at the level of 10%.Management and 
investment as another explanatory variable cannot 
significantly affect the output value of forestry industry 
in China’s forestry tertiary industry; In the term of time 
effect, the forestry investment of Tianbao Project in 
2011 positively affected the increase in the output value 
of the forestry industry in the forestry tertiary industry 
at a significant level of 5%. Forestry investment of 
Tianbao Project in 2015 positively affected the forestry 
industry’s output value in the forestry tertiary industry 
at a significant level of 1%, which means that the longer 
the implementation of the Tianbao Project, the more 
positive role the forestry investment can play in 
improving the output value of the forestry industry in 
the forestry tertiary industry. So, Hypothesis 1 and 
Hypothesis 3 above are verified, and Hypothesis 2 is not 
valid. 

Table 4. Panel data regression results with two-way fixed effects (1) 
y1  coefficient  standard error  t  P>|t|  [95% confidence interval] 
x1  44.81237  22.78162  -1.97  0.064  -92.49484  2.870107 
x2  18.83907  14.606  1.29  0.213  -11.73164  49.40978 

year       
2011  1557853  374888.5  4.16  0.001  773202.1  2342504 
2015  4618790  979008.2  4.72  0.000  2569702  6667878 
_cons  1460769  422577.7  3.46  0.003  576304  2345235 

 

Table 5. Panel data regression results with two-way fixed effects (2) 
y2 coefficient  standard error  t  P>|t|  [95% confidence interval] 
x1  60.80022  45.41791  -1.34  0.196  -155.861  34.26056 
x2  19.76774  21.06189  0.94  0.360  -24.3153  63.85078 

year       
2011  1804254  663049.3  2.72  0.014  416475.9  3192032 
2015  4871289  1892980  2.57  0.019  909235.3  8833342 
_cons  1027390  812178.6  1.26  0.221  -672519.4  2727299 
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CONCLUSION AND POLICY 
RECOMMENDATIONS 

Conclusion 
For actively responding to the guidelines on 

ecological civilization construction in the 19th National 
Report, China’s forestry has vigorously carried out the 
1st and 2nd phases of the Tianbao Project, and has been 
brave in the pace of forestry ecological civilization 
construction. In the process of constructing forestry 
ecological civilization, China’s forestry industry is also 
undergoing an important transformation.In the 
meanwhile, the forestry investment of the Tianbao 
project also has a positive impact on the 3 forestry 
industries in China’s forestry industry. In that, the 
Tianbao project afforestation investment can 
significantly increase the output value of the forest-
related industries in the three forestry industries in 
various regions.Moreover, with the deeper and longer-
term implementation of the Tianbao project, the 
forestry investment will have a positive effect on the 
forest-related industries in the forestry industries in 
various regions.The most profound performance is that 

it can continuously expand the total output value of the 
forest-related industries. 

Policy Recommendation 
The implementation of the 1st and 2nd phases of the 

Tianbao Project has promoted the development of 
forestry industry in various regions of China to a certain 
extent. The forestry productivity has increased and 
production intensification has improved.In the 
continued implementation of the 2nd phase of the 
Tianbao Project, China’s forestry should adhere to the 
principle of ecological priority.Under the premise of 
striving to build a forestry ecological civilization, we will 
actively promote the transformation of the forestry 
industry, continue to increase investment in the 
afforestation in the Tianbao project, continuously 
increase China’s forest resources, and lay a resource 
foundation for the development of the three forestry 
industries.At the same time, China should continue to 
promote the implementation of the Tianbao project, 
adjust the leverage for forestry investment, and play its 
financial advantages to enhance the total output value of 
the forestry-related industry in the forestry industry in 
various regions of China. 
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Table 6. Panel data regression results with two-way fixed effects (3) 
Y3 coefficient  standard error  t  P>|t|  [95% confidence interval] 
x1  22.07217  12.19138  -1.81  0.086  -47.58903  3.444693 
x2  13.37425  10.27142  1.30  0.208  -8.124083  34.87258 

year       
2011  270535.2  123558.2  2.19  0.041  11924.87  529145.5 
2015  1547473  393883.2  3.93  0.001  723065.4  2371880 
_cons  102928.5  200095.2  0.51  0.613  -315875.6  521732.6 
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