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Abstract

Purpose – The paper aims to explore the impact of marketization on forestry economic growth. Firstly, the
development process of forestry marketization was summarized. Secondly, from the three dimensions of
forestry production factor marketization, production marketization and product marketization, the framework
of marketization is constructed by the authors.
Design/methodology/approach – Based on the yearbook data from 1978 to 2016, the relationship between
forestrymarketization and forestry growthwas demonstrated throughmultiple regression and Granger test in
this paper.
Findings – The results showed that forestry marketization was one of the important driving factors
that impacted on China’s forestry economic growth. Since the reform and opening up, China’s forestry
marketization degree has been constantly strengthened, but there is still room for improvement. China
has provided an important model as forestry marketization reform and development sample for
the world.
Social implications –Many useful references and inspirations have been provided from China such as
gradually promoting market-oriented reforms; paying attention to the important role of reform and
opening up in the construction of market mechanism; dynamic coordination of market and government
relations; developing and connecting the relationship between domestic and international market; and
coordinating the development of forestry state-owned economy, private economy and mixed ownership
economy.
Originality/value – This paper creates a measure index of forestry marketization from three dimensions of
forestry production factor marketization, production marketization and product marketization.

Keywords Marketization, Forestry, Economic growth, Reform and opening up, Measure index

Paper type Research paper

1. Introduction
It is market economy that market mechanisms play the basic role in the allocation of social
resources, and marketization is the process of transforming the resource allocation from
planned adjustment to market regulation (North, 1990). As a progressive reform (Lin et al.,
1993), China’s marketization reform is a large-scale institutional change in the history of
mankind (Gerard, 2004), making an outstanding contribution to China’s rapid economic
growth. However, there are constant controversies over the legitimacy of China’s
marketization and its impact on economic growth. Especially in recent years, the USA,
Japan and some countries in the European Union announced that they denied China’s market
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economy status. The battle on marketization status in China has been getting stronger. Cai
and Treisman (2006) attributed the consistent growth of China’s economy to the control of the
central government and the competition of local interests rather than the driving role of
marketization. The controversy stems from China’s unique political system, which is
different from the “endogenous” model of some western countries. As a “outsourced
latecomer” developing country, it has gradually changed from a planning economic system to
a planning and market coexistence economic system. As the saying goes, “all roads lead to
Rome.” Although there are differences in marketizations between China and developed
countries, they also have some similar features.

As one of the most important basic industrial sectors, forestry has also made remarkable
achievements during the past 40 years of reform and opening up. Nowadays, forestry was
viewed as playing an important role in implementing sustainable development strategies, a
leading role in ecological development, a basic role in the development of the western region
and a special role in combating climate change. By the end of 2017, the total value of forestry
industry had exceeded RMB7tn for the first time. Through the systematic review, some
scholars found that the deepening of forestry marketization played a pivotal role in the rapid
development of forestry economy (Xu and Hyde, 2019), and many rationalization policy
recommendations directly targeting the problems were also proposed (Hyde and Yin, 2019;
Xu et al., 2019). However, there are twomain reasons for lack of empirical researches about the
impact of forestry marketization on forestry economic growth. On the one hand, because
market reform as an economic system reform policy is not a single change, it is difficult to
measure the degree of market openness with a single or several variables for the reform of the
intertwined relationships among the whole social environment, including economic
development and social openness (Fan et al., 2011). On the other hand, as an industry that
combines economic benefits, social benefits and ecological benefits, measurement of forestry
marketization is more complicated.

2. Literature review
At present, many foreign scholars have carried out fruitful empirical analysis on the
economic impact of market-oriented reforms. The research of Iradian (2009) shows that
marketization has a significant positive impact on economic growth; De Melo et al. (2001)
construct transformation indicators from three aspects: internal market, external market and
privatization and find that institutional transformation has positive effects on economic
growth; Selowsky and Martin (1997) consider this effect has a significant phase feature; in
contrast, Merlevede (2003) used Eastern European countries as samples to find that the
marketization process did not have a direct positive impact on national economic growth. Lin
et al. (1993) believe that marketization is the main reason for the economic development gap
between the eastern andMidwest regions. The empirical research analysis of Fan et al. (2011)
and Wang and Tan (2005) shows that marketization mainly contributes to the economic
growth through the path of factor allocation, pricemechanism and product circulation. On the
basis of measuring the marketization process of China’s provinces in detail, Fan et al. (2003,
2011) calculated the marketization process’s contribution to economic growth, which has
reached an average of 1.45% per year. They proposed that marketization mainly plays a role
by accelerating the circulation of factors and improving the efficiency of resource allocation.
The continuous deepening of marketization promotes the free flow of information, clarifies
the market price mechanism, enhances market transactions, reduces production efficiency
and promotes economic growth by reducing the high cost of information (Lu and Zhu, 2016).
In addition, the reduction of national economic intervention, the increase of enterprises’ self-
management power, the flexible control of market supply and demand, the strategic
production and operation the reduction of long-term transaction costs and the increase of

FER
2,1

44



economic profits further promote their technological innovation and economic growth. (Sun
et al., 2005; Bennett et al., 2007). The international trade of products has broadened the
product consumption market, promoted the local industrial chain, provided more jobs and
promoted the rapid growth of the domestic economy (Wu, 2018).

Currently, China’s forestry marketization research mainly learns from the agricultural
marketization research, but there are few explicit measures or evaluations. Based on the
micro and macro level of agricultural marketization, some scholars, from the perspective of
agricultural marketization in a narrow sense, designed seven relevant indicators to evaluate
the degree of agricultural marketization in China’s transition period. China’s agricultural
marketization index was evaluated as 64.6% (Chen and Chen, 1999). Learning from
“marketization index method” and “economic freedom index method,” Kong and Du (2010)
designed an evaluation index of China’s forestry marketization level consisting of five first-
level indicators and 15 second-level indicators, with the characteristics of China’s forestry.
The system evaluates the level of marketization of forestry at the national and regional levels
and its changing trends to conclude that different regions are at different levels of forestry
marketization. In addition, Liao and Zhang (2014) used the panel data of 31 provinces
(municipalities and autonomous regions) in China to establish a forestry marketization
relative index system, which quantitatively proved that the forestry marketization process
has a positive impact on farmers’ income.

Western scholars generally believe that the marketization approach has always been an
important means to achieve the rational allocation of forest resources and other production
factors. The researches on forestrymarketizationmainly focus on two aspects, one is from the
perspective of market failure; the other is the profitability perspective under normal market
operating conditions. Most foreign studies have shown that forestry is profitable, and it is
proved that large-scale forest production is conducive to the acquisition of profits. This
means that the management of forest resources must be multi-purpose utilization, which is
the characteristic of modern forestry marketization (Du, 2009). Some scholars in China have
studied the marketization of forestry. Most scholars are discussing social forestry
development and marketization further strengthen the effect on forestry economic growth
during the promotion of forestry marketization. Xu (2012) proposed to adopt targeted
countermeasures to realize the market-oriented reform of forestry and to realize the effective
use of forestry resources, which is needed for modern socialist construction and China’s
ecological environment protection. Kong and Liao (2013) used the annual forestmarketization
data of 31 provinces (autonomous regions andmunicipalities) in China to empirically analyze
the forestry economic growth effect of forestry marketization. The result shows that the
degree of forestry marketization has a significant positive impact on forestry economic
growth, the pace of China’s forestry marketization is relatively slow and the transformation
task of forestry marketization is still very arduous. Fan (2017) believed that there are
mutually reinforcing relationships between the openness of forestry marketization and the
growth of forestry economy. Sun and Li (2014) and Zhou et al. (2016) believed that forestry
marketization is also an inevitable requirement for promoting the sound and rapid
development of the forestry economy. Zhuang (2016) regarded the process of forestry
marketization as one of the important factors and analyzed the effects of forestry economic
growth. She pointed out that government, land, science, technology and other factors have
driven the rapid development of forestry economy.

In general, China’s research on forestrymarketization is not perfect, and there is still much
room for research. Previous studies have focused on descriptive research on the
marketization of forestry in China. Some existing researches on the degree of forestry
marketization have provided useful references for this study. However, in terms of researches
on the forestry marketization index system constructed by predecessor, international trade
factors have not been considered, and the time dimension of data for the empirical research
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was mostly short. There is still a lack of systematic measurement on the process of forestry
marketization since the reform and opening up. Therefore, this paper aims to use the time-
series data since 1978 to establish a forestry marketization evaluation index system from
multiple dimensions and measure the impact of forestry marketization process on forestry
economic growth. We look forward to providing a useful reference on forest market reform
for other developing countries.

2.1 Development process of China’s forestry marketization
Since the reform and opening up in 1978, China has actively explored the reform of the
socialist market economic system with Chinese characteristics and has continuously
deepened the market-oriented reforms in the commodity sector and production factors. More
than 97% of the prices of goods and services have been adjusted by the market. The market
mechanism is basically established, and the market for production factors, such as capital, is
from sprouting to accelerating development to promote economic innovation and
competitiveness. In addition, the non-public economy has become an indispensable force
for China’s development. Compared with 1980, China’s export commodity structure, foreign
trade business entities, international market layout and trade methods have been optimized
to achieve great-leap-forward development. From US$980m in foreign investment in 1983 to
US$136.3bn in 2017, the scale and quality of China’s use of foreign capital are constantly
improved. Since the reform and opening up in 1978, China’s marketization process has been
divided into three stages: the early stage of reform and opening up (1978–1992), the initial
establishment of the socialist market economic system (1993–2003) and the acceleration of
perfecting the socialist market economic system (2003–present). As an important part of the
marketization process, forestry marketization has also experienced a corresponding
development process, which includes the following three stages:

The first phase from 1978 to 1992 was the initial stage of the forestrymarketization system.
In the initial stage of China’s market system construction from 1978 to 1992, China launched a
household contract responsibility system in rural areas and gradually liberalized small
commodity market. In 1981, the government document “Decision on Protecting Forest
Development Forestry Issues” was issued, marking the change of the traditional forestry
system in China, which enabled China to enter a diversified development path.With the reform
of the economic system in 1984, China proposed the development of a planned commodity
economy. In 1985, the policy of “three determination on forestry”was established, which aimed
to stabilize the mountain rights and forest rights, delineate the ownership of private mountain
and determine the forestry production responsibility system. This policy broke the original
tenure system that is completely state ownership. Since 1985, China’s collective forest areas
have begun to cancel the unified purchase and sale system on timer and open up the timber
market so that collective timber can be listed freely on the market, and it could be purchased
and sold on negotiation. In 1987, the decision on “strengthening the establishment and
cultivation of a socialist market system” is clearlymade in the Thirteenth National Congress of
the Communist Party of China. China accelerated the pace of opening up on price regulation. In
1992, the party’s “14th National Congress” proposed to play a fundamental role in the allocation
of resources by the market mechanism and promulgated a new “price management catalogue”
to significantly reduce the centrally managed price items.

The second phase from 1993 to 2002 established and accelerated the development of the
forestrymarketization system. After adopting the “Decision of the Central Committee of the
Communist Party of China on Several Issues Concerning the Establishment of a Socialist
Market Economic System” in 1993, which established the basic framework of the socialist
market economic system, which encourages continuously promoting the marketization of
production factors and reducing government intervention. In the same year, the forest price
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system was fully implemented, the management system of forestry funds was reformed
and China’s first national timber and forest products trading market was established in
Beijing, which promoted the marketization of forestry products. In 1994, the dual-track
system for industrial production materials prices was basically canceled. In the same year,
the reforms on classifying management of state-owned forest farms and optimizing
industrial structure were carried out. In 1995, the public document “Outline of Reform on
Forestry Economic System”was introduced to allow the use rights of the “four barrenness”
to be bought and sold and allow forest assets to be realized through tendering, auction,
leasing andmortgage. The “Law of the People’s Republic of China on Forest” stipulates that
the use right of forests, trees andwoodland can be transferred. In 1998, the “Price Law of the
People’s Republic of China” proposed to implement and improve the mechanism, which
ensures that the market plays a main role in forming prices. In 1999, the “Notice on Forestry
Taxation Issues” was issued, which clearly stipulated that some enterprises are exempt
from income tax. The 15th National Congress of the Communist Party of China proposed
that China’s basic economic system is that public ownership is the mainstay, and diverse
forms of ownership are joint development. In 1999, non-public ownership economy was
clarified as an important part of the socialist market economy. In the same year, the
“Administrative Measures for the Pilot Export of Sawn Timber Processed by Imported
Log” and the “Guiding Opinions of the State Forestry Administration on Strengthening the
Scientific and Technological Support for Key Forestry Construction Projects” were issued,
which emphasize the importance of export and technology elements in the development of
forestry. After China joined the World Trade Organization (WTO) in 2001, the State
Forestry Administration formally established the China forest certification work leading
group to promote the export of forest products. The reform of the collective forest rights
system in the 1990s further promoted the marketization of forestry, which standardized the
transfer mechanism on forestland and forest and exerted the various functions of the
market in the allocation of forestry production factors to promote the modern development
of forestry.

The third stage from 2003 to present is a period of deepening and improving the forestry
marketization system. The role of market factors in the operation of the national economy has
grown fromweak to strong, and the market has been embedded from the initial market factors
to the establishment of the overall system. At present, the market has initially established a
complete form that is capable of resource allocation and has begun to play an independent role
in resource allocation. The adoption of the “Decision on Improving Several Issues Concerning
the Socialist Market Economy” in 2003 required the establishment of a sound socialist market
economic system, deepening the reform of the economic system and promoting the all-round
economic and social development, which marked a new stage in China’s market-oriented
development. In 2007, the 17thNational Congress of the Communist Party of China proposed to
give full play to the basic role of themarket in resource allocation. These actions all reflected the
obvious trend of “strong market, weak government.” At the same time, China mainly focused
on financial investment, strengthening the input on science and technology and developing
non-public economy. Some documents have been successively issued, such as the “Several
Opinions of the State Council on Encouraging Support and Guidance for the Development of
Non-Public Economy including the Individual and Private Sectors” and the “Several Opinions
of the State Council on Encouraging and Guiding Several Opinions on the Healthy
Development of Private Investment.”TheThird Plenary Session of the 18th Central Committee
of the Communist Party of China proposed to comprehensively deepen reforms through three
ways: promote economic, political, cultural, social and ecological civilization reforms;
encourage, support and guide the development of non-public ownership economies; and
ensure the market plays a decisive role in resource allocation. In 2015, the “Opinions on the
Development of aMixed-OwnershipEconomy for State-OwnedEnterprises”was issued,which
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put forward the steady advancement of mixed-ownership economic practices. In 2016, the
“Opinions of the CPC Central Committee and the State Council on Improving the Property
Rights Protection System to Protect Property Rights According to Law” was promulgated.
Then, in 2017, relevant regulations to promote the long-termdevelopment strategy of small and
medium-sized enterprises were introduced, including the “Guiding Opinions on Accelerating
the Cultivation of New Forestry Management entities.” In 2003, the “Decision on Accelerating
Forestry Development” was adopted in China. Then, in 2008, the “Opinions on
Comprehensively Promoting the Reform of Collective Forest Property Right System” was
promulgated, which aims to transform the forestry production relationship, activate market
productivity through the property rights reform, achieve the goal of clear property rights,
liberalizemanagement rights, implement disposal rights and clarify income rights. Since China
joined the WTO, the forest products trade has become more liberalized, import tariffs have
been greatly reduced and non-tariff barriers to forest products have been eliminated. On
November 23, 2009, the China Forestry Property Exchange was established in Beijing. At
present, China has established a number of large-scale forest rights exchanges such as the East
China Forest Exchange, the Southern Forest Exchange and the Central Forestry Property
Exchange, which provide bulk spot trading, forestry property rights trading, forestry carbon
trading and forest tenure mortgage loans. In addition, China actively cultivates new types of
forestry management entities. By the end of 2016, the number of new types of forestry
management entities had reached 231,500, and the area of forestry management reached 529
million mu. In 2018, there were 348 national forestry professional cooperatives’ demonstration
cooperatives and 439 national-level farmers’ forestry cooperatives. Since the reform and
opening up, in addition to the deepening of the marketization of the property rights system,
another manifestation is the use of China’s forestry funds, especially in foreign capital, which
has formed an all-round, multi-level, wide-area open pattern (Song, 2014). In 2016, the National
Development and Reform Commission recently issued the “Guiding Opinions on Promoting
Forestry Construction by means of Public-Private-Partnership (PPP)”. The implementation of
forestry PPP has broadened China’s forestry financing channels and became a new lever to
incite the new development of Chinese forestry market.

In summary, China’s market mechanism has undergone three major processes: fostering
market mechanisms, comprehensively establishing market mechanisms and deeply perfecting
market mechanisms. China’s forestry marketization is developing in parallel with the
marketization process of the whole country. China’s forestry marketization policy tends to
continue to strengthen over time, from the recognition to the establishment of market
mechanisms, and then to fully play the role and mainly rely on market mechanisms. China’s
market-oriented system reform will inevitably have a corresponding impact on the development
of forestry economy. In the early days of reform and opening up, forestry took the lead in
promoting price marketization. After the establishment of the socialist market system, the
forestry sector followed the national policy trend and further promoted the marketization of
factors. After China’s accession to the WTO, the pace of forest certification accelerated, which
promoted the international marketization of products. During the period of deeply improving the
market system, the non-public ownership economy is booming, the main entities of new forestry
management are growing, the government is decentralized, the administrative intervention is
reduced, so that the market mechanism is continuously strengthened.

3. Establishment of forestry marketization measurement index system
3.1 Index of forestry marketization measurement
Regarding to the concept of marketization, China and west have different views. Fan et al.
(2003) point that marketization has special characteristics of the times and regional
characteristics. This paper defines the forestry marketization as the forestry resources is

FER
2,1

48



more and more allocated by the market mechanism over time, with the process from the
planned economy to themarket economy until the forestry economic activities fully follow the
rule of the market. Ultimately, the dependence of forestry on market mechanisms is
constantly deepening and improving.

As a complex ecosystem, forestry is also a complex transformation process of input to
output. Based on the research by Lu andHu (1993), Chang andGao (1998) and Fan et al. (2003),
this paper integrates Zeng (2003) global trade perspective to construct a new forestry
marketization evaluation system with three dimensions, which includes forestry factor
marketization, forestry production marketization and forestry product marketization
(Figure 1). The factor marketization is the core content of the marketization process
(Chang and Gao, 1998). The input of forestry labor, technology and capital are important
indicators to reflect the development process of marketization (Sun and Li, 2014). In addition,
the input of foreign capital on China’s forestry is diversified from initial nothing. Therefore, to
explore the degree of opening up, the capital elements are divided into domestic and foreign
sources. Forestry production and management can be measured from two aspects: the main
entities of forestrymanagement and the behavior of production andmanagement. At present,
China is still in a critical period of deepening the market economic system. The non-public
economy is an important foundation for stabilizing the economy. Thus, non-state-owned
economic enterprises and new forestry cooperative entities are used to reflect the process of
marketization in forestry sector. The proportion of non-forestry industry output value in the
forestry output is used to measure the impact by market mechanisms. and the degree of
marketization of forest products is measured from both domestic and overseas consumption.

The selection of indicators is mainly based on the framework shown in Figure 1, and the
availability and usability of the data are also considered. As the ideal indicators of the new
forestry production and operation entities cannot obtain continuous data, the substitution
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indicators are the proportion of forestry system enterprises and institutions at the end of the
year. In the end, this paper selects the marketization of forestry factors (forestry labor
marketization, forestry technology-level marketization, forestry capital marketization),
forestry production marketization (forestry management entities marketization, forestry
production behaviors marketization), forestry product marketization (domestic circulation
marketization, international trade) as an indicator for measurement accounting. The specific
indicators are listed in Table 1. Due to the actual availability of data, the statistics of forestry
indicators in 1978 were inconsistent, so the data were mainly derived from 1978 to 2016 of the
China Forestry Statistical Yearbook and the China Rural Statistical Yearbook.

3.2 Establishment of the indicator system method
This paper intends to use the entropy method to establish the indicators system of forestry
marketization. The entropy is a thermodynamic noun, which is used to indicate the disorder
of the system. Later, it has been widely applied in many disciplines (Zhou et al., 2016). Index
weights can be determined based on the external objective raw information (Shu et al., 2015)
and are widely used in industrial assessment and calculation.

First, the standardization of the indicators is required, and the initial matrix can be
obtained from all the data as follows, X5 (xij ) nm, i51, 2, . . ., n; j51, 2, . . .,m, n refers to the
year, m refers to the number of indicators,Xij represents the jth indicator value of the ith year.
The indicators in this paper are positive, so the standardization formula is as follows:

yij ¼ xij � xjmin

xjmax � xjmin

Xjmin and xjmax represent theminimumandmaximumvalues in the jth indicator, respectively.
As the value will be 0 after the formula is calculated, this paper will do translational
processing on all the indicators to facilitate subsequent calculations:

y
0
ij ¼ yij þ 0:01

Primary indicators Secondary indicators Tertiary indicators

Forestry factor
marketization

Forestry labor
marketization

The proportion of forestry system enterprises and
institutions at the end of the year

Forestry technology
marketization

The proportion of professional and technical
personnel in the forestry system

Forestry capital
marketization

The proportion of loans, self-raised and bonds in the
actual in-place funds for forestry fixed assets
investment
The proportion of foreign capital utilized in the actual
in-place funds for forestry fixed assets investment

Forestry production
marketization

Forestry management
entities marketization

Forestry system enterprises and institutions at the
end of the year

Forestry production
behaviors marketization

The proportion of non-forest industry output value in
forestry system

Forestry product
marketization

Domestic circulation
marketization

The proportion of farmers’ income from forest
products (cash income) in the total value of forest
products (total income)

International trade
marketization

Main forest product import and export balance

Table 1.
Forest marketization
measurement
indicators

FER
2,1

50



Secondly, the entropy value is calculated from the dimensionless data, and the upper entropy

value E corresponding to the jth indicator in the industry is: Ej ¼ −k
Pn

i¼1

ðpij 3 lnpijÞ where

k ¼ −

1
nm
, pij ¼ y

0
ijPn

i¼1

y
0
ij

Finally, the weight wij of the j is obtained as wij ¼ 1−Ej

m−

Pm
j¼1

Ej

Thus, the forestry marketization index is ui ¼
Pm

j¼1

wijxij,
Pm

j¼1

wij ¼ 1.

3.3 China’s forestry marketization index
It can be seen from Figure 2 that the evaluation value of China’s forestry marketization
indicators has shown volatility since 1978. China’s forestry marketization index is about 0.18
in 1978, and increased to 0.71 in 2016. In the early stage of reform and opening up, due to the
particularity of the forestry industry, there is a lag, so the process of forestry marketization is
relatively flat. In 1986, there was a relatively rapid increase because of the impact from the
policy “three determination on forestry.” In 2008, because of China’s new round of forest
tenure reform, the process of forestry marketization has generally entered a state of
continuous growth, and the growth rate of index became faster in recent years.

Figure 3 reflects the changes in the marketization index of forestry factor, forestry
production and forestry product from 1978 to 2016. It can be seen from Figure 3 that the three
indices are all raising. At the beginning of reform and opening up, the marketization index of
forestry elements was the highest, and the marketization index of forest products was the
highest in 2016. Since the initial establishment of the market economic system in 1993, the
forestry marketization index has gradually increased. While may mainly be affected by
the Asian financial crisis, the index tends to decline. The marketization of forest products is
the fastest among these three indicators, especially after 2002. This has a great relationship
with China’s accession to the WTO in 2001. This accelerates the process of market opening,
and the internationalization of forest products trade has becomemore apparent. However, the
indicator has declined in 2016, which is influenced by political controversy and international
trade disputes. The marketization of forestry production is relatively slow in the first 30
years. Since China’s new round of forest tenure reform started in 2008, the marketization
trend of forestry production is obviously enhanced, includes the forestry production factor,
the cultivation of new forestry management entities and the business operations behavior.
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Table 2 reflects the mean, standard deviation, maximum and minimum values of the index of
forestry marketization, factor marketization, production marketization and product marketization
inChina. FromTable 2,we can see thatChina’s forestrymarketization indexhasalso increasedwith
the continuous improvement of the socialist market economic system. It has increased from 0.2 in
1978 to 0.44 in 2016. Besides, the index tended to stabilizewith the standard deviation reduced from
0.19 to 0.17. With the development of the socialist market economic system, all of the tendencies of
the three indices are basically consistent, they have increased 0.15, 0.35 and 0.41, respectively.With
the continuous advancement of reform and opening up, the reform of China’s socialist market
economic systemhasdeepened, and thedegree of forestrymarketizationhasalsobeencontinuously
improved. More details can be seen from Table 2.

4. Method
4.1.1 Model
Although market-oriented reforms have been confirmed by most scholars to have a positive
effect on economic growth (Fan et al., 2011; Wang and Fan, 2007), marketization is not the
only driving force for China’s economic growth. The inputs of labor, capital, technology and
other factors are also should be concerned (Shi andWang, 2016). To comprehensively analyze
the driving force for promoting economic growth, this paper integrates the neoclassical
economic growth theory, Cobb–Douglas production function and Denison economic growth
factor theory. Besides the factor of marketization being considered, forestry capital
investment (K), forestry labor input (L), forest land input (S) and forestry science and
technology progress factors (a) are also added to this study. We build the following
production function that includes the marketization:

y ¼ f ðK; L; S; a; marketÞ
logarithm to this function:

lny ¼ β0 þ β1marketþ β2K þ β3Lþ β4sþ β5Laþ ε

As this paper focuses on the impact of forestry marketization on China’s forestry economic
growth, forestry capital input (K), forestry labor input (L), forest land input (S) and forestry
technology progress factors (a) are used as control variables to establish the least squares
ordinary least squares (OLS) measurement model as follows:

lny ¼ β0 þ β1lnmarketþ
X

β2lnxþ ε
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In the regression model, y represents the total forest output value, market represents the
forest marketization index of the year, x represents a series of control variables, including
forestry capital investment ðKÞ, forestry labor input ðLÞ, forest land input ðSÞ and forestry
technology ðaÞ; ε is the error term.

4.2 Variable selection and data sources
In this study, the total forestry output value ðyÞ is selected, as the dependent variable to reflect
the situation of forestry economic growth. The value is calculated by dividing the retail price
index of commodities based on 1978. Data for research came from “China Forestry Statistical
Yearbook”, “China Statistical Yearbook” and “China Forestry Yearbook” from 1978 to 2016.

The core independent variable is the forestry marketization index of 1978–2016. It is
calculated by the entropy method as mentioned above.

In terms of control variables, the main considerations are as follows: (1) forest industry
fixed assets investment by the end of the year is selected to represent the capital investment
(K), it can be calculated by forestry fixed assets investment divided by price index of
investment in fixed assets to exclude the impact of price factors. (2) Because there are no
statistical indicators and annual data of national forestry labor, the paper selects the number
of employees in forestry sector over the years as the measurement index of labor input (L). (3)
This paper selects afforestation area (S) as themeasurement index of forest land input. Forest
resources are sorted out every five years in China due to the lack of continuous forest area. (4)
Technologies’ progress contribution rate (a) is selected as the measurement index of
technologies progress level by using the Solow residual method (Table 3).

4.3 Regression analysis
To explore the extent of the above factors affecting forestry economic growth, this paper uses
Stata14.0 to do the model regression. The regression result smoothly passed the robustness
test. The goodness-of-fit R2 is 0.85. The specific results are shown in Table 4.

The result could be drawn that the forestry marketization index has a very significant
positive relationship with the total forestry output value (at a significant level of 1%), and its
output elasticity is up to 7.60. This shows that as China’s forestry marketization process
continues to deepen, it can increase China’s total forestry output value and promote the
growth of forestry economy, which is consistent with the conclusion of Kong and Liao (2013).

Among the control variables, forestry capital investment and forestry technology
progress are positively related to total forestry output value at 5% level, which is consistent
with the research did by Ke et al., in 2014, and its output elasticity is 0.32 and 0.15,
respectively. Labor input has a negative correlation with the total output value of forestry,
which is consistent with the opinions of Fan et al. (2011). The forest land input is positively
related to the total forestry output value at the 10% level, and its output elasticity is 0.30. As
can be seen from Table 4, forestry capital investment, forestry resource input and forestry
science and technology progress are also important factors that affect the increase of total
forestry output value.

4.4 Granger causality test
To further verify the relationship between forestry marketization and forestry economic
growth, we do another analysis. Based on the time-series data from 1978 to 2016, this paper
first does logarithm of treatment on the data and performs unit root test, and then performs
first-order difference. Although lnY, market, produce and production have unit roots existing
in non-stationary series initially, the significances are changed to below 1% after first-order
difference processing. The sequences after the difference already became to be stationary.
The results on specific unit root test are shown in Table 5.
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In this paper, the optimal lag order is determined according to LL, LR, df, p, FPE, AIC, HQIC,
SBIC indicators. The optimal number of stages is determined to be first order based on the
test results in Table 6. As can be seen from Table 7, there is no cointegration relationship for
these time-series data. Finally, to explore whether there is a causal relationship between the
overall marketization of forestry economic growth and forestry total marketization, the
marketization of forestry factors, forestry production and the forestry products, Granger
causality test was carried out. According to the different stages of the reform and opening up
and the market economic system, this paper conducts Granger tests on three different stages.
The specific results are shown in Table 6.

Year Forestry output growth rate Technology growth rate The contribution of technological progress

1978 0.069 0.138 2.009
1979 0.087 0.107 1.23
1980 �0.043 �0.059 1.376
1981 0.197 0.212 1.078
1982 0.084 0.092 1.093
1983 0.039 0.036 0.933
1984 0.094 0.091 0.976
1985 �0.025 �0.015 0.611
1986 �0.502 �0.498 0.991
1987 0.576 0.589 1.023
1988 �0.523 �0.497 0.951
1989 �0.149 �0.136 0.914
1990 1.755 1.749 0.997
1991 0.070 0.073 1.055
1992 0.096 0.086 0.896
1993 0.710 0.711 1.002
1994 0.105 0.209 1.998
1995 0.027 0.013 0.494
1996 0.021 0.017 0.856
1997 0.114 0.079 0.687
1998 0.460 0.361 0.783
1999 0.205 0.152 0.743
2000 0.132 0.047 0.361
2001 0.160 0.109 0.689
2002 0.148 0.090 0.611
2003 0.266 0.227 0.854
2004 0.144 0.132 0.912
2005 0.217 0.195 0.898
2006 0.247 0.232 0.943
2007 0.133 0.116 0.871
2008 0.085 0.047 0.552
2009 0.229 0.199 0.870
2010 0.263 0.271 1.029
2011 0.280 0.338 1.207
2012 0.264 0.305 1.156
2013 0.183 0.163 0.890
2014 0.131 0.125 0.957
2015 0.098 0.081 0.835
2016 0.127 0.116 2.008

Note(s): Solow remainder method. ΔA
A

¼ ΔY
Y
− α ΔK

K
− β ΔL

L
, where ΔY

Y
; ΔK

K
; ΔL

L
refer to the growth rate of

forestry output value, the fixed asset investment and the forestry employee, respectively. And, the two elastic
coefficients estimated by least squares regression will be used to calculate (α52.395208, β55.306585).

Table 3.
Contribution rate of
forestry science and
technology progress
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It can be seen from Table 8 that forestry marketization is the Granger cause of forestry
economic growth since the reform and opening up in 1978, indicating that forestry
marketization can indeed promote the continuous growth of forestry economy. During the
period of 1978–1992, there was no significant causal relationship between forestry
marketization and forestry economic growth. This is because the Chinese socialist market

Variable name Forestry output value

Core independent variable
Forestry factor marketization 1.504*** (0.476)
Forestry production marketization 0.137** (0.0546)
Forestry products marketization 0.214** (0.0936)

Control variables
Forestry capital investment (K) 0.269** (0.120)
Forestry labor input (L) �1.223 (0.833)
Forest land input (S) 0.137 (0.290)
Forestry technology progress factors (a) 0.000741 (0.00360)
Constant 4.951* (2.537)
Number 39
R2 0.863

Note(s): Standard errors in parentheses; ***p; < 0.01, **p < 0.05, *p < 0.1

Variable Coefficient T p Result

lnY 0.046 1.19 0.241 非平稳
Market 0.062 0.99 0.328 非平稳
Factor �0.630 �3.29 0.002 平稳
Produce �0.103 �0.98 0.335 非平稳
Production 0.023 0.62 0.542 非平稳
DlnY �1.195 �5.98 0.000 平稳
Dmarket �1.191 �6.69 0.000 平稳
Dproduce �1.457 �9.20 0.000 平稳
Dproduction �0.630 �3.90 0.000 平稳

Lag LL LR df p FPE AIC HQIC SBIC

0 233.442 9.1e-14 �12.9967 �12.9046 �12.73
1 371.617 276.35 36 0.000 2.8e-16* �18.8353 �18.191* �16.969*
2 406.151 69.068 36 0.001 3.6e-16 �18.7515 �17.555 �15.2853
3 448.458 84.612 36 0.000 4.4e-16 �19.1119 �17.3631 �14.0459
4 504.146 111.38* 36 0.000 5.8e-16 �20.237* �17.9359 �13.5711

H0 Eigenvalues Trace statistic 5% critical value

0 – 91.0605* 104.94
1 0.57482 59.4163 77.74
2 0.53054 31.4377 54.64

Table 4.
Regression results

Table 5.
Results on sequence
unit root test

Table 6.
Results on sequence
optimal lag-order test

Table 7.
Cointegration test
results
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economic system was not yet built in 1978, and the basic framework of the system was
established in 1993. Since then, forestry marketization has also been deepening, with
significant Granger causality relationship with the forestry economic growth. In the period of
1978–2002, forestry economic growth was the Granger cause of forestry marketization. Since
the reform and opening up, China’s economy has developed rapidly, and forestry is also
developing continuously. Various funds, labor, technology and other factors were drove to
continuously invest on forest industry. Especially after China’s accession to theWTO in 2001,
foreign trade continued to increase and promoted the process of forestry marketization.

Based on the above analysis, we can know that specifically analyzing the Granger
causality from three dimensions, the marketization of forestry factors, the forestry
production and the forestry products are all Granger reasons for the forestry economic
growth. In addition, during the period of 1978–1992, the marketization of forestry production
were not the Granger reasons for the growth of forestry economy. On the contrary, forestry
economic growth is the Granger cause of forestry marketization. The reason is similar to the
above analysis. At the beginning of reform and opening up, China’smarketization systemhas
not been established, but in the process of economic development, forest products’ prices and
the trades are gradually released, state control is reduced. Especially in forestry production
and management, it is mainly state-owned forest farms and other state-owned enterprises
that dominate the production.

5. Conclusions and implications
5.1 Conclusions
The measurement system of China’s forestry marketization indicators is creatively
constructed from three dimensions, including forestry factor marketization, forestry

H0

1978–
2016

1978–
1992

1993–
2002

2003–
2016

Forestry marketization is not the Granger cause of forestry
economic growth

Reject Accept Reject Reject

p-value 0.0269 0.5962 0.0778 0.0269
Forestry economic growth is not the Granger cause of
forestry marketization

Accept Reject Accept Accept

p-value 0.2933 0.0390 0.7867 0.2933
Themarketization of forestry factors is not theGranger cause
of forestry economic growth

Reject Reject Reject Reject

p-value 0.0727 0.0663 0.0571 0.0267
Forestry economic growth is not the Granger reason for the
marketization of forestry elements

Accept Reject Accept Accept

p-value 0.1549 0.0507 0.7978 0.1549
The marketization of forestry production is not the Granger
cause of forestry economic growth

Reject Accept Accept Reject

p-value 0.0420 0.8712 0.3315 0.0001
Forestry economic growth is not the Granger reason for the
marketization of forestry production

Accept Reject Reject Accept

p-value 0.1993 0.0995 0.0580 0.4420
The marketization of forestry products is not the Granger
cause of forestry economic growth

Reject Reject Reject Reject

p-value 0.0001 0.0422 0.0566 0.0193
Forestry economic growth is not the Granger reason for the
marketization of forest products

Accept Accept Accept Reject

p-value 0.0276 0.3273 0.4876 0.0276
Table 8.

Granger test results
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production marketization and forestry products marketization. Then, the statistical data
from 1978 to 2016 are used to measure the status of forestry marketization in China. The
research shows that China’s forestry marketization already has made obvious achievements
in the process of the reform on marketization. At the same time, China’s forestry
marketization process is needed to be further promoted in an all-round way, and market-
supporting reforms are needed to be further explored. In addition, the role of forestry
marketization in forestry economic growth is analyzed by constructing the Cobb–Douglas
production function and establishing regression equations. The results showed that forestry
marketization was indeed an important driving force for China’s forestry economic growth.
And, forestry capital investment, forest land investment and forestry science and technology
progress also play important roles in promoting China’s forestry economic growth.

5.2 Implications
In the 40 years of reform and opening up, China’s forestry marketization has achieved
brilliant achievements. In the process of establishing and perfecting the marketization
system, the forestry economy tended to obvious grow. In the process of market-oriented
reform, the forestry economy has been continuing to develop in a healthy and stable manner.
China’smarketization not only absorbs the idea of free decentralization of the westernmarket
economy system, but also moderately integrates the characteristics of the centralized
management of China’s traditional public economy. So, it is a road of mixed marketization
reform with Chinese characteristics. China’s forestry marketization reform and development
model provides an important reference sample for the world, especially for other developing
countries. Through summarizing the process of China’s forestry marketization, the following
implications could be drawn for other countries: (1) forestry marketization reform should be
promoted step by step. Marketization process could be orderly concluded as follows: from
understanding marketization, accepting marketization, cultivating marketization,
establishing marketization and deepening and improving marketization. (2) The market
mechanism through reform and opening up and deepening supporting reforms should be
adhered. Forest market management system in which multiple entities participate together
should be built by deepening the market elemental trading systems, productionmanagement
organization systems and product market-free sale systems. The market management
systems should be focused on building fair market competition systems and playing the
important role of market mechanisms in resource allocation and resource efficiency. (3) The
relationship between the government and the market should be dynamically coordinated.
The government shouldmanagewithin jurisdiction. Government’s direct intervention should
be reduced in forestry production and management. The government should reduce the
issuances of administrative orders and give the business entities more autonomy
decentralization and fair empowerment. Meanwhile, the government should also
encourage the forest owners to make rational management behavior. the market failure
takes place, it should make full use of the regulation ability of government. (4) Both domestic
and foreign markets should be developed at the same time. China not only paid attention to
the domestic forestry factors market and forestry consumer market, but also attached
importance to the development of foreign forestry resource market and forest product
market. In addition, China also put more emphasis on the effective connection and benign
interaction between the two markets. (5) Forestry state-owned economy, private economy
and mixed economy should be coordinated for development. Forestry market economy
should be activated by attaching importance to property rights reform and taking collective
forest rights reform and state-owned forest rights reform as a breakthrough. Forestry private
and mix ownership enterprises should be actively supported while attaching importance to
state-owned forestry economy by advocating the cultivation of new forestry management
entities, innovating economic development models such as under-forest economy, forest
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health and forestry industry integration. It is unwilling to see that the areas of the forest have
declined about 3,999 ha between 1990 and 2015, which is worth noticing (FAO, 2015). And,
forestry marketization is a significant component in construction of forestry development,
and it is also a long-period process to push with diverse problems. Promoting forestry
marketization can improve economic development and household livelihood, which can
release the burden of deforestation. Since 1978, China has stepped out of the road of forestry
marketization accompanied by the development of forestry economic growth with Chinese
characteristics. At present, China’s forestry marketization will be still deepening. In the
future, its impact on forestry economic growth is expected by the world.
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