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Abstract. Based on the data of the a-share national listed forestry enterprises in
2023, this paper uses the social network-analysis method to study the network
structure characteristics of the national listed forestry enterprises and the role po-
sitioning and functional differences of the internal member enterprises from the
perspective of network relations. The results show that Chinese listed forestry
enterprises have formed a relatively close cross-regional inter-enterprise relation-
ship network, and two cohesive regions have been formed at the same time, and
there are some differences in the tightness of the ties among forestry enterprises
with different main businesses in the relationship network. The results of this
paper are intended to provide a reference basis for the upgrading of forestry in-
dustry chain and the coordinated development of forestry industry among regions
under the "double-loop" pattern.
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1 Introduction

As the main body of the development of green economy, forestry industry organically
combines ecological protection and economic construction to promote the sustainable
development of green economy in China, and gradually realize the goal of high-quality
economic development of forestry and coordinated development of high-level ecolog-
ical protection. In the process of forestry industry development, leading forestry enter-
prises have played a key role in guidance, demonstration and driving[1], Has become
the key link of forestry industrialization[2] It is of great significance to extend the for-
estry industry chain and improve the overall level of the forestry industry chain[3-
4].Listed forestry enterprises are the key business entities among leading forestry en-
terprises, the main force of forestry construction [5] and an important link in the eco-
nomic development of forestry industry [6], and play an important role in upgrading
forestry industry [7]. Forestry industry: a focus for policy
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China has made great progress in forestry reform in recent years. Specifically, it is
mainly manifested in the following aspects:

Firstly, the forestry reform concept of "returning power to the people" has been put
into practice. This is a remarkable progress compared with the original concept of only
promoting "good governance" without reflecting on the faults. If the forestry authorities
carry out the forest reform with such magnanimity and breadth of mind, the majority of
farmers will surely be very comfortable, the relationship between the cadres and the
public will surely be very harmonious, and the cultivation and management of forest
resources will surely be more effective. The results of the forest reform have shown
that the implementation of the concept of "returning power to the people" has improved
the governance structure of forestry, mobilised farmers to cultivate their forests, in-
creased the productivity of forest land, and increased the contribution of forests to farm-
ers' income. The problems affecting the development of collective forestry due to the
extremely low contribution of forests to farmers' income generation have basically been
resolved.

Secondly, the situation in which the forestry department monopolised the timber ac-
quisition market by entering the mountains to buy timber has been broken, and the
foundation has been laid for the cultivation of a fully competitive timber acquisition
market. In the past, it was believed that strict logging management was the key to the
sustained, stable and rapid growth of forest resources, while the monopoly of the timber
purchase market was the bull's eye of logging management. However, the problem is
that the monopoly will inevitably suppress the price, suppress the price will inevitably
frustrate the farmers to cultivate the enthusiasm of the forest; and in a fully competitive
situation, the competition between the timber purchase enterprises to a considerable
extent for the price and service competition; this competition is conducive to improving
the cultivation of timber profitability, and timber cultivation of the more profitable, the
greater the input of the forest, the forest resources may be able to achieve sustained,
stable and rapid growth of the forest resources. The more profitable timber cultivation
is, the greater the investment in forests, and the more likely that forest resources will
achieve sustained, stable and rapid growth.

2 Data and Methods

2.1  Social network analysis method

Social network analysis is a norm and method to study the structure of social network
and its attributes[8]. Based on the research of related scholars on social networks[9-10],
this study first investigates the overall network structure characteristics of forestry
listed enterprises by measuring five types of indicators: central potential, density, co-
hesion, average distance and cohesive subgroups, and then analyzes the role positioning
of different forestry listed enterprises in the relational network by measuring centrality,
and further investigates each forestry listed enterprise in the relational network structure
The functional role of each listed forestry enterprise in the relationship network struc-
ture is further studied. The specific calculation formula please refer to the literature Liu
Jun[10].
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2.2 Data sources

This paper firstly collects the annual reports of A-share listed forestry enterprises in
2023 through Juchao Information Website, extracts the names, numbers, addresses and
main businesses of listed forestry enterprises and their subsidiaries, and adds the prov-
inces where the subsidiaries are located by using the website of "Sky Eye Search". Sec-
ondly, a 68x30 multi-valued relationship matrix F (i, j) was constructed based on the
establishment of subsidiaries by 68 listed forestry enterprises in 30 provinces (autono-
mous regions, municipalities directly under the Central Government and special admin-
istrative regions), and the relationship network structure characteristics of listed for-
estry enterprises were analyzed using Ucinet 6.0 software.

3 Empirical Analysis

3.1 Network construction

This study uses the data software Ucinet 6.0 to calculate the relationship matrix of the
relationship network of listed forestry enterprises, and draws the network structure of
listed forestry enterprises nationwide through the drawing software Net Draw.

3.2  Network analysis

(1). Network structure analysis.

The application software Ucinet6.0 calculates that the index of central potential of
forestry listed enterprises' network is 17.25%, the network density is 10.59, the average
distance of network is 1.35, and the index of network cohesion is 0.83. The results of
these data show that the density of relationship networks among listed forestry enter-
prises nationwide is high and the overall relationship network structure is relatively
stable.

(2). Cohesive Subgroup analysis.

As show in fig 1.Calculated by Ucinet 6.0 software, there are two clusters of listed
forestry enterprises in China. The first cluster has the largest number of listed forestry
enterprises, covering all types of listed forestry enterprises. The second cluster has nine
forestry listed enterprises, covering all types of forestry enterprises such as forest cul-
tivation and R&D, artificial board, paper making, home design and R&D, landscape
design and engineering construction. In addition, there are nine listed forestry enter-
prises, such as Hexing Packaging, Shanying International, Fujian Jinsen that are not in
any of the clustering areas, indicating that they maintain a neutral relationship with
other enterprises in their network relationships.
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Fig. 1. Cluster diagram of the relationship network of national forestry listed enterprises

(3). Centrality analysis

This paper measures the values of three centrality degrees of listed forestry enter-
prises and ranks them according to the values of each centrality degree, and analyzes
the characteristics of the roles of different listed forestry enterprises in the network and
the functions and roles they play in the relationship network, as shown in Table 1.®
Through the empirical results, it is found that: first, there are 39 and 37 forestry listed
enterprises with point degree centrality and near-centrality above the mean level re-
spectively, accounting for more than half of the total; there are 27 forestry listed enter-
prises with intermediate centrality above the mean level, accounting for nearly half of
the total; these data indicate that the forestry listed enterprises in China have established
a relatively close relationship network at present, which again confirms the These data
show that the listed forestry enterprises in China have established a relatively close
relationship network, which again confirms the analysis of the network structure char-
acteristics in the previous article. Second, there is a high degree of consistency in the
ranking of point centrality and near-centrality of listed forestry enterprises. Among
them, paper companies and landscape design and engineering construction companies
ranked top and dominated; Chinese medicine and food companies ranked last. Third,
in the ranking of the intermediate centrality of forestry listed enterprises, other types of
enterprises occupy a seat, which indicates that these types of enterprises in the relation-
ship network of forestry listed enterprises have a strong degree of control over resources
and have certain competitive strength; at the same time, the intermediate centrality of

© Because of the large space, the top 5 and the bottom 5 enterprises with the point centrality,
intermediate centrality and close centrality will be listed respectively.
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the enterprises ranked after is 0, which indicates that they do not have the ability to
control resources in the relationship on the network. Fourth, the three centrality rank-
ings of the paper company Heixing Packaging Enterprise are all first, indicating that
the enterprise is ahead of other enterprises in terms of its own value or external links or
the ability to control resources, and is at the core of the relationship network.

Table 1. Centrality of the relationship network of national forestry listed enterprises

Listed Degree Listed Closeness Listed Between
Sort Enter- Central- Enter- Central- Enter- Central-
prises ity prises ity prises ity
Hexing Hexing Hexing
1 packaging 98.507 packaging 98.529 packaging 2364
Dare Power Dare Power
2 Dekor 95.522 Dekor 95.714 CECEP 1.828
Techand
Home Home
Shanying
Top 4 Beijing 95.522 Beijing 95.714 Interna- 1.697
five Orient Orient .
tional
Shanying Shanying Dare Power
4 Interna- 95.522 Interna- 95.714 Dekor 1.679
tional tional Home
CECEP CECEP Beijing
5 Techand 94.030 Techand 94.366 Orient 1538
Fusen Fusen
64 Noble- 31.343 Noble- 59.292 ST Yonglin 0.000
House House
65 Fujian Jin- 25373 Fujian Jin- 57965 Y%bm paper 0.000
sen sen industry
Bot-
66 ST Yonglin 25373 ST Yonglin  57.265 Hengfeng 0.000
tom Paper
five Hangzhou
g7 Hensfeng 54,0 Hengfeng o400 odscap- 0.000
Paper Paper .
ing
Tianrun Tianrun Fusen
68 Dai 10.448 Dai 52.756 Noble- 0.000
Y Y House

4 Conclusions

This paper analyzes the roles and functions of listed forestry enterprises from a new
perspective of "relationships" among enterprises. An empirical analysis of the relation-
ship characteristics among listed forestry enterprises is conducted through social net-
work analysis. The study finds that Chinese listed forestry enterprises have formed a
relatively close cross-regional inter-enterprise relationship network with a high network
cohesion index, which helps regional industries form agglomeration effects. At the
same time, forestry listed enterprises formed two cohesive regions and emerged as co-
ordinators and champions in the relationship network, which helped strengthen inter-
enterprise cooperation. The study also found that in the relationship networks of
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forestry listed enterprises, paper companies and landscape design and engineering con-
struction companies dominate and have strong control and influence, while Chinese
medicine and food companies are weaker. This study expands on previous research on
forestry listed companies. In order to better modernize the forestry industry chain under
the "double cycle" pattern and promote the coordinated development of the forestry
industry among regions, we should pay attention to the leading forestry enterprises in
the future.
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