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Abstract: The purpose of this research is to study the changes in the market structure of China’s
pulp and paper product imports. In particular, the import trade environment and market layout of
Chinese pulp and paper products have changed under the international context of the coronavirus
pandemic and the Sino-US trade dispute and the domestic policy context of zero imports of Chinese
waste paper. This study attempits to fill the gap regarding the influencing factors of market structure,
while contributing new ideas on China’s trade in pulp and paper products. Based on pulp and paper
product import and export trade data from 2005 to 2021, a trade gravity model was used to explore
the changes in the share of China’s trade partners for pulp and paper product imports and their
influencing factors. The results indicated that the outbreak of COVID-19 led to a significant increase
in China’s imports of packaging paper products, bringing about an increase in Indonesia’s status as a
partner in China’s pulp and paper product trade. The US-China trade dispute had an impact on pulp
and paper product trade between the two countries, with China’s tax countermeasures causing the
US to lose its status as a trading partner in China for pulp and paper product imports. The center of
gravity for paper product imports has moved from the US and Japan to Indonesia and Russia. The
restrictions on waste paper imports have shifted the focus of China’s paper raw material imports,
with the US no longer being the main importer of China’s paper raw materials. Specifically, the
main importers of wood pulp are Brazil and Chile, while the main importers of waste paper pulp
are Thailand and Malaysia. In the future, China needs to continuously strengthen dialogue with the
United States to resolve trade disputes and create a favorable environment for trade in pulp and
paper products. At the same time, China’s paper enterprises should strengthen the expansion of the
Southeast Asian market and reduce dependence on the US market, and China should continue to
improve the waste paper recycling system and improve the utilization rate of domestic waste paper.

Keywords: pulp and paper products; import trade; coronavirus disease 2019 (COVID-19); trade
disputes between China and the United States; import restrictions on waste paper

1. Introduction

As an important participant in the global trade of pulp and paper products, China’s
trade market structure is affected by both the international environment and domestic
policies. With the COVID-19 pandemic, which began in 2019, the global economic downturn
led to a shock to the paper industry chain in various countries [1] and a disruption in the
supply chain of pulp and paper products [2]. At the same time, the popularity of domestic
online shopping during the pandemic led to a significant increase in domestic demand for
packaging paper products. The US has always been an important pulp and paper product
trade partner of China, but in September 2018, the US government announced a 10% tariff
on USD 22.2 billion worth of Chinese imports of pulp and paper products. As a negative
external impact, the tariff policy is not conducive to the normal conduct of trade in pulp
and paper products between China and the United States, and thus has affected China’s
pulp and paper product import trade market structure. For a long time, waste paper has
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been imported in large quantities as an important raw material for paper making in China.
Moreover, the importation of waste paper shows a high degree of market concentration
and high market share in the United States. Because of this, the ever-tightening solid
waste import restriction policy and trade friction between China and the United States
have become important factors affecting China’s import market structure of pulp and
paper products. Coupled with the global supply chain crisis under the pandemic, which
exacerbated trade protectionism, the international trade environment for raw materials
and products of China’s paper industry has changed. Therefore, within the new trade
environment, studying the impact of different factors on China’s pulp and paper product
import market structure is not only important for China’s paper industry to adapt to
the new international trade environment, promoting industrial development, but also
beneficial to promote the sustainable development of the world’s forestry and provide
reference for forestry industry decision-making.

A great deal of research has been carried out on the spatial evolution of the market
structure of forest products in international trade. Some research shows that there is huge
scope for future growth in forest product exports to China, with a significant increase in
pulp and paper product imports from developing countries such as Chile, Indonesia, and
Malaysia, with an increase in the importance of forest-rich countries in the Asia-Pacific
region in supplying China’s expanding demand for pulp and paper products [3,4]. The tariff
and non-tariff barriers will trigger a shift in the trade pattern of Chinese pulp and paper
products, resulting in a decrease in the share of imports from countries with trade barriers
and an increase in domestic production to achieve self-sufficiency [5-8]. The Natural Forest
Conservation Program in China will increase the share of Russia in China’s timber product
imports [9]. The accession of China to the World Trade Organization has increased forest
product imports, of which the share of the Association of Southeast Asian Nations has
grown significantly. China’s accession to the WTO and the Uruguay Round strengthened
the competitiveness of North America and the EU in the Chinese forest product market [10].
With the US being the largest importer of paper products and the fourth largest importer
of pulp in China, the US-China trade conflict will make the US share decline, causing a
negative impact on China’s trade in pulp and paper products. Meanwhile, rising tariff costs
have prompted Chinese companies to accelerate the development of emerging markets,
bringing development opportunities for Russia, Europe, and countries along the Belt and
Road [11,12]. Indonesia is not only rich in forest resources with the Sumatran rainforest [13]
but also has a relatively stable political situation [14], which makes it a large importer of
pulp and paper products for China [11]. As one of the emerging markets, the trade friction
between China and the United States will provide an opportunity for Indonesia to increase
its share [12,15].

Studies on the factors influencing the import trade of pulp and paper products
have focused on exploring the time variation of trade volumes, including supply and
demand, price, environmental regulations, and trade barriers. Among the supply and
demand factors, the level of economic development of the trade bilateral [16-22], bi-
lateral distance [16,17,23], population [16], price [18,20,24], exchange rate [17,25], paper
industry development [26], raw material supply [21,22], and product demand and sup-
ply [27,28] affect the import of pulp and paper products. Among the environmental regu-
latory factors [29], forest resource restriction policies [25], waste paper import restriction
policies [30-34], environmental information disclosure policies [35], carbon emission re-
duction [36], and environmental regulations [37-39] affect the import of pulp and paper
products in a country to varying degrees. Notably, China has been increasing its waste
paper import control since 2017, which is having an impact on the trade pattern of the paper
raw material market in China and globally [18], and the global waste paper import center
will experience a shift from Europe to East Asia and then to Southeast Asia [32]. In addition,
trade barriers such as tariffs [19], Sino-US trade frictions [40-44], forest certification [45-47],
and anti-dumping [48,49] are also influencing factors for the import of pulp and paper
products [50]. Meanwhile, COVID-19 has ravaged the world since 2019, hitting almost all
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industries including the pulp and paper industry [51], with a decline in global demand for
paper, supply chain disruptions, and price fluctuations of pulp and paper products [52],
bringing negative impacts on the trade of pulp and paper products [53]. Most of the studies
on factors influencing trade evolution have used qualitative analysis [33], multiple regres-
sion [22,24], trade gravity models [19,54], seemingly uncorrelated regression models [29],
and neural network analysis [55,56].

In general, the research related to the factors influencing the trade of pulp and paper
products includes three aspects: supply, demand, and price; environmental regulation; and
trade barriers. However, there are few studies that include all three factors as variables in
the model at the same time. In addition, most studies have explored the factors influencing
the temporal variation of pulp and paper product trade volumes, and few studies have
focused on explaining the spatial evolution of pulp and paper product trade. Therefore,
against the background of the continuous deepening of the globalization pattern of pulp
and paper product trade, this study takes the comprehensive background of COVID-19,
Sino-US trade frictions, and waste paper import restrictions as an entry point to study the
factors influencing the spatial evolution of China’s pulp and paper product imports, which
is important for promoting the healthy development of China’s paper industry.

2. Research Methods and Data Sources
2.1. Methods

The gravitational model originated from Newton’s law of gravitation, which states
that the gravitational force between two objects is positively related to the mass of the two
objects and negatively related to the distance. Tinbergen and Poyhonen were the first to
introduce the gravity model to the field of international trade [3], and subsequent studies
have continued to expand the applicability of the model by adding new variables [57-59].
Due to the availability and high credibility of the data required by the gravity model, the
trade gravity model has become more and more widely used and has become a major
empirical research tool for international trade flows [57,60]. On this basis, this study uses
an extended trade gravity model to investigate panel data on China’s pulp and paper
product imports. Panel data can be regarded as a mixture of time series and cross-sectional
data, and therefore they are two-dimensional data. By introducing panel data, it is possible
to study the pattern of China’s pulp and paper product import market over time as well
as to obtain the pattern of trade changes of different trading partners. In addition, many
previous studies on trade influencing factors have used ordinary least squares (OLS) to
construct models [22-24]; however, this approach ignores the problem of the heterogeneity
of different trade subjects, which can lead to biased results [57]. The extended trade gravity
model can be flexibly applied to study the trade influencing factors of different agricultural
and forestry products, taking into account heterogeneity and time evolution [57-64]. Also
in this study, the F-test, LM test, and Hausman test are conducted on the panel data to
determine whether the model chooses mixed effects regression, fixed effects regression, or
random effects regression to ensure the optimality of model selection.

2.1.1. Selection of Econometric Models

The fixed effects model is a panel data analysis method, which is characterized by the
same slope coefficient but different intercept terms for different cross-sections or different
time series. In this study, the individual fixed effects refer to the model in which only the
intercept term differs for different time series (individuals). The marginal effects are the
same for the explanatory variables of the panel data regression model, both in time and
individually. Except for the explanatory variables of the model, the effects of all other
certain variables that affect the explanatory variables vary only with individuals and not
over time. The basic equation is as follows:

K
Yit = &+ Yy BiXyir + i, wherek = 1...8. 1

where i denotes different trading partners of pulp and paper products, t denotes time,
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LnT = C + B1LnPGDPC; + BoLnPGDP;; + B3LnDIS;; + f4LnROE;; + BsLnPERM3;; + BeLnPRICE;; + f;WAR

it is the trade share of China’s main import trading partners for pulp and paper products,
«; is the intercept term, and y;; is the error term.

2.1.2. Trade Gravity Model

The trade gravity model is usually used to analyze bilateral trade flows and considers
that the bilateral trade volume is directly proportional to the size of the economy and
inversely proportional to the distance between economies [19,51]. The original model is
as follows:

G+ GP (2)
where C, &, B, and 7 are constants, T; denotes bilateral trade flows, G; and G; denote the
level of economic development of the two countries, respectively, and D;; indicates the
geographical distance between the two countries.

The aim of this paper is to study the factors that influence the spatial evolution of
China’s pulp and paper product imports. The economic scale and geographic distance
variables in the original model are not sufficient to explain the effects of COVID-19, import
restrictions on waste paper, and trade disputes between China and the United States on
pulp and paper imports. Therefore, in this paper, we set economic scale, economic distance,
exchange rate index, import price, COVID-19, import restrictions on waste paper, and trade
disputes between China and the United States as explanatory variables on both sides of the
trade, which belong to the application of the expanded trade gravity model. Therefore, by
substituting the variables selected in this paper into Equation (2) and taking the logarithm,
the gravitational equation of China’s pulp and paper product import trade is obtained as
follows:

Ti]‘I Cx

®)
+BsCOVID19; 4 BgBAN; + B1oANTI; + &; + €54

where i denotes different trading partners of pulp and paper products, and ¢ denotes time.
PGDPC denotes GDP per capita in China, PGDP denotes GDP per capita of trading partners,
DIS denotes economic distance between trade supply and demand, ROE denotes exchange
rate index, PERM3 denotes pulpwood production per capita of trading partners, PRICE
denotes trade price of pulp and paper products, WAR denotes trade disputes between
China and the United States, COVID-19 denotes the COVID-19 pandemic, BAN denotes
China’s restrictions on waste paper imports, and ANTI denotes China’s anti-dumping duty
on US, Europe, and Japan.

2.2. Index Selection and Data Sources
2.2.1. Major Trading Partners Selection

In this article, pulp and paper products include paper raw materials and paper prod-
ucts, wherein paper raw materials are identified as wood pulp, waste pulp, and waste
paper under customs HS code Chapter 47. Paper products include all products under
Chapter 48, which are divided into four categories: newsprint and printing paper, packag-
ing paper products, industrial paper products, and other paper products according to the
main uses. Other paper products including household, cultural and office, and construction
paper products, which account for a smaller share of trade volume, are not analyzed in
this paper. Considering the temporal background of waste paper import restrictions, trade
disputes between China and the United States, and COVID-19, the pulp and paper product
trade data of China from 2006 to 2021 are selected for analysis. In this study, the trading
partners with a cumulative share of 70% of total imports from 2006 to 2021 are listed in
descending order for analysis. The selection of trading partners is shown in Table 1.
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Table 1. Major trading partners selected and trade share in 2021.

Pulp and Paper Trade . Trade Paper Trade Trade Waste Trade
Products Share (%) Raw Materials Share (%) Products Share (%) Wood Pulp Share (%) Paper Share (%)
Brazil 22 Brazil 22 Indonesia 12 Brazil 26 Us 60
Indonesia 16 Indonesia 16 Japan 10 Canada 16 Japan 17
Canada 10 Canada 14 us 9 Indonesia 15 Hong Kong 9
Chile 8 Chile 9 Sweden 7 Chile 9 Canada 5
us 7 us 8 Russia 7 Us 7 UK 2
Sweden 4 Finland 8 Taiwan 6 Russia 5 Netherlands 2
. Republic of
Japan 3 Russia 5 Korea 6
Taiwan 1 Thailand 3 Laos 5
Waste Pul Trade Newsprint and Trade Packaging Trade Industrial Trade
4 Share (%) Printing Paper Share (%) Paper Share (%) Paper Share (%)
Thailand 43 Indonesia 37 India 11 Japan 29
Malaysia 21 Russia 14 Indonesia 10 Us 20
Indonesia 10 Japan 7 Us 9 Germany 14
us 10 Canada 6 Vietnam 9 Republic of 6
Korea
Taiwan 9 Sweden 6 Russia 9 Taiwan 4
Vietnam 3 Republic of Korea 5 Laos 9 France 4
Laos 2 Taiwan 9

2.2.2. Theoretical Analysis

According to international trade theory, the factors affecting the structure of a country’s
import trade usually include demand side, supply side, price and cost, and internal and
external environment. Considering the import trade characteristics of pulp and paper
products, the following variables are selected in this paper.

(1) Demand side factors

Pulp and paper are important basic raw materials that can be used to produce a
variety of cellulose products in addition to paper, which is widely used in the food, textile,
construction, pesticide, pharmaceutical, cigarette, daily chemical, petroleum, chemical,
military, and other industries. In addition, some construction materials are also directly
mixed with the pulp to improve the performance of building materials. Therefore, the
demand for pulp and paper is highly correlated with the regional development level;
specifically, the higher the level of economic development of a country or region, the higher
its demand for pulp and paper products [18,19]. At present, China’s wood resources are far
from meeting the needs of the growing pulp and paper industry, and this makes its import
demand more robust because of limited local pulp and paper. Therefore, GDP per capita
on both sides of the trade is chosen as the influencing factor to characterize the demand
side of paper. In this article, the GDP per capita on both sides of the trade is used as a
factor affecting the spatial and temporal evolution of China’s import trade in pulp and
paper products. The GDP and population data are obtained from the World Bank World
Development Indicators Database of 2005-2020.

(2) Supply side factors

Pulp is processed from certain plants as a raw material. According to the different
types of plants usually used for pulp, raw materials can be classified into four categories:
stem fibers, bast fibers, seed hair fibers, and wood fibers. In particular, the wood fiber class
is the most important. To make up for the shortage of raw materials, China has to import a
considerable amount of pulp from external sources every year, mainly wood fiber-based
pulp products. From the perspective of supply, the forest resource endowment on the
supply side is crucial; that is, China’s imports of pulp and paper products will be influenced
by the forest resource endowment of the trading partner [20]. In general, the richer the
forest endowment on the supply side, the higher the quality of pulpwood, the greater
the supply of pulp and paper products, and the greater the quantity of pulp and paper
products China may import from those countries. In this article, the per capita pulpwood
production of trading partners is chosen to measure the forest resource endowment, which
is used as a factor affecting the spatial and temporal evolution of China’s import trade
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in pulp and paper products for analysis. Data on paper wood production in different
countries were obtained from the Food and Agriculture Organization of the United Nations
(FAO) Database and the International Tropical Timber Organization (ITTO) Database of
2005-2020.

(3) Price and cost factors

In microeconomics, price is one of the important variables in the process of resource
reallocation between demand and supply. Prices have the role of adjusting economic
relations and regulating economic activity. In general, the higher the price of a good in
the market, the lower the consumer demand for the good at a given level of consumption.
Therefore, the change in the price plays the role of changing the quantity, direction, and
structure of consumer demand. In the pulp product market, price as an indicator of pulp
and paper product supply and demand will directly affect the import volume of pulp and
paper products [18]. Therefore, this paper adds the import prices of various pulp and paper
products to the model to qualitatively study the impact of price factors on import volumes.
Price data are obtained from the United Nations Trade and Development Organization
Database of 2005-2020.

The cost of import trade is one of the three main factors affecting trade growth. For
pulp and paper import trade, the growth of China’s pulp and paper trade will be influenced
by the import trade cost [16,25], which will then affect the dynamic evolution of China’s
overall pulp and paper trade imports. In this article, the import trade costs are used as
a factor affecting the spatial and temporal evolution of China’s import trade in pulp and
paper products for analysis. Specifically, the economic distance between the two sides
of trade is chosen to characterize China’s import trade costs in this paper. The absolute
difference in GDP per capita between the two sides of trade is used as a weight and
multiplied by the capital distance to finally obtain the economic distance between the
two sides of trade. Data on trade bilateral capital distances are obtained from the CEPII
Geographic Distance Database of 2005-2020.

As a measure of the relative value of a country’s currency, changes in the exchange
rate index can also show the changes in international trade costs. For pulp and paper
imports, an increase in the exchange rate index means that the devaluation of the country’s
currency is smaller than the devaluation of the currencies of major trading partners, which
is favorable to imports and unfavorable to exports; it also means that the trade balance
is prone to surpluses, and vice versa. Therefore, the change in exchange rate index will
directly affect the import and export situation of pulp products [17,25]. In this paper,
the exchange rate index of the US dollar against the currency of each trading country is
selected as the influencing factor of import trade of pulp and paper products. Data on
exchange rates are obtained from the World Bank World Development Indicators Database
of 2005-2020.

(4) International environmental factors

In September 2018, the United States announced a 10% tariff on USD 22.3 billion
in exports of various pulp and paper products to China, and they increased the rate to
25% in June 2019. As an important import trade partner of China for pulp and paper, the
regulation seriously affects the friendly trade partnership between China and the United
States [43], which in turn triggers a change in the trade structure of China’s pulp and paper
product imports. The trade friction between China and the US will have a huge negative
impact on the import volume of wood forest products in China, and the market structure of
wood forest product imports will also change [44,65]. Therefore, this paper selects the trade
friction between China and the US as a dummy variable to join the model. This dummy
variable WAR takes the value of 0 in 2005-2017 and 1 in 2018-2020.

The global outbreak of the COVID-19 pandemic in 2019 had a significant impact
on various industries, and the impact on wood forest products is mainly reflected in the
global supply chain disruption it caused, which has profoundly affected the international
trade pattern [66]. On the one hand, the slow development or even suspension of national
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economies under the impact of the pandemic and the inability of the paper industry to
operate normally make the global supply capacity of pulp and paper products decrease,
resulting in inadequate supply. On the other hand, the surge in demand regarding pulp
and paper is mainly caused by the prevalence of online shopping under the pandemic
stimulating the growth in paper demand [67]. The resulting imbalance between global
supply and demand of paper products will have certain impact on the import trade pattern
of pulp and paper products in China. Therefore, this article selects the COVID-19 pandemic
as a dummy variable to join the model. This dummy variable COVID-19 takes the value
of 0 in 2005-2018 and 1 in 2019-2020 because the main trading partners of China’s pulp
and paper products are in the pandemic-affected areas.

(5) Domestic policy factors

The General Office of the State Council of the People’s Republic of China first issued a
“ban on the entry of foreign garbage to promote the implementation of the reform of solid
waste import management system” in 2017. Afterwards, China’s import restriction policy
on waste paper has been upgraded and increased [68], opening a new era of zero imports
of waste paper. It will directly affect the import structure of paper raw materials and the
import volume of paper products in China [30-32]. Therefore, in this study, the import
restriction on waste paper is selected as a dummy variable. This dummy variable BAN
takes a value of 0 in 2005-2016 and 1 in 2017-2020.

In April 2016, the Ministry of Commerce of the People’s Republic arbitration results
showed that unbleached paper bag paper originating from the US, Europe, and Japan was
dumped in the Chinese market [69], the domestic unbleached paper bag paper industry in
China was materially injured, and there was a causal relationship between dumping and
material injury. Therefore, it was decided to impose a five-year anti-dumping duty on the
unbleached paper bag paper imported from the United States, the European Union, and
Japan. Therefore, in this paper, anti-dumping duties are added as a dummy variable in the
imports of packaging paper products and industrial paper products. According to the time
of the policy enactment and implementation, this dummy variable ANTI takes a value of 0
in 2005-2015 and 1 in 2016-2020 for the US, Japan, and EU countries.

The evaluation index system of factors influencing the spatial and temporal evolution
of China’s import trade in pulp and paper products in Table 2 contains explained and
explanatory variables. Among them, the explanatory variable is the share of imports from
trading partners.

Table 2. Variable selection.

Variable Indicator Description Unit
Explained IMP Proportion of pulp imported by trading partners %
variables IMPP Proportion of paper products imported by trading partners %
PGDPC GDP per capita in China dollar
PGDP GDP per capita of trading partners dollar
DIS Economic distance between trade supply and demand km/dollar
ROE Exchange rate index _
Explanatory PERM3 Pulpwood production per capita of trading partners M3/
variables PRICE Trade price of pulp and paper products dollar
ANTI China’s anti-dumping duty on US, Europe, and Japan
COVID-19 COVID-19 pandemic _
BAN China’s restrictions on waste paper imports _
WAR Trade disputes between China and the United States _

2.2.3. Data Sources

Considering the data availability, the trading partners of China and its pulp and

paper product imports from 2005 to 2020 were selected as the research samples in this
paper. The data on pulp and paper products imported by trading partners involved in the
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explanatory variables are obtained from the World Bank World Development Indicators
Database. The trade data on pulp and paper products are obtained from the International
Trade Centre database. The data on GDP per capita in China and GDP per capita in trading
partners are obtained from the World Bank World Development Indicators Database. Data
on the distance between the capitals of the two trading parties are obtained from the
CEPII Geographical Distance Database. The data on exchange rates are obtained from
the World Bank World Development Indicators Database. Pulpwood production data
for the supply countries are obtained from the FAO and the ITTO databases. The data
on trade prices of pulp and paper products are obtained from the United Nations Trade
and Development Organization Database. The remainder of the variables are dummy
variables, and the values of the dummy variables are determined by the time of policy
release and implementation.

3. Results
3.1. The Spatial Evolution of China’s Imports of Pulp and Paper Products

Before proceeding to presenting the empirical results, a description of the spatial
evolution of China’s imports of pulp and paper products is in order.

3.1.1. The Evolution of the Market Structure of Pulp and Paper Product Imports

During the period 2006-2021, the spatial evolution of China’s pulp and paper product
import trade is generally characterized by three aspects. Firstly, the proportion of pulp and
paper products imported by China from Brazil, Chile, and other South American countries
is increasing annually. Secondly, the proportion of pulp products imported by China from
Indonesia and other Southeast Asian countries fluctuates little and is basically in a steady
rise. Thirdly, the proportion of China’s pulp imports from the United States, Canada, and
other North American countries is decreasing gradually each year (Figure 1a).

Regarding the import situation from trading partners for different product segments,
there are two main dimensions. The first is reflected in the import of raw materials. The
proportion of raw materials imported by China from countries such as Brazil, Indonesia,
and Chile to the total volume of imported raw materials has increased steadily, while the
proportion of raw materials imported from two countries, Canada and the United States, to
the total imported raw materials has decreased. It is worth noting that in terms of import
volume, Brazil’s share of China’s raw material imports surpassed Canada and the United
States for the first time in 2017 and 2018, respectively. At this point, Brazil has jumped to
the top of the list of China’s raw material import trading partners (Figure 1b).

The second dimension is reflected in the import of paper products. The proportion
of paper products imported from Indonesia in China’s annual paper product imports
has been growing annually, while at the same time, the proportion of paper products
imported from Japan, Republic of Korea, and Taiwan has been decreasing year by year.
Since 2017, the proportion of paper products imported from the United States in China’s
total paper product imports has been declining yearly. Notably, in 2021, the proportion of
paper products imported from Southeast Asian countries, represented by Laos, achieved a
major breakthrough in China’s paper product imports, which is reflected in the fact that the
proportion went from almost zero to catching up with East Asian countries such as Japan
and Republic of Korea (Figure 1c).

3.1.2. The Evolution of the Market Structure of Paper Raw Material Imports

As China’s paper raw material production capacity is much weaker than the domestic
market demand, raw materials such as wood pulp and waste paper are highly dependent
on imports. Since 2018, trade friction between China and the US has been escalating, and
the US, as the main source of paper raw material imports into China, has been affected in
terms of its import proportion [44]. Additionally, the restrictions on waste paper imports
that began to be implemented in 2017 have prompted domestic paper manufacturers to
start converting to recycled fiber pulp. Moreover, the sharp decrease in the amount of
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waste paper imported into China will also stimulate waste paper exporters in Europe, the
US, and Japan to look for new export markets, thus leading to a change in the world market
pattern of paper raw materials [30,31].
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Figure 1. Percentage of China’s main import trading partners for pulp and paper products. (a) Pulp
and paper products; (b) paper raw materials; (c) paper products.

As the world’s largest wood pulp importer, China’s imports are highly concentrated in
countries such as Brazil, Canada, Indonesia, the United States, and Chile. Influenced by the
trade friction between China and the US and the COVID-19 pandemic, the market share of
the US and Canada decreases, while the share of Brazil, Indonesia, and Chile increases year
by year, and Brazil overtakes Canada as China’s top wood pulp import trade partner since
2016 (Figure 2a). Waste paper import trade is highly concentrated in developed countries
such as the US, Japan, and the UK (Figure 2b). During 2017-2021, especially since the trade
friction between China and the US and the pandemic, China’s waste pulp imports show
a gradually increasing trade share in the Asia-Pacific region and a gradually decreasing
share in Europe and the Americas (Figure 2c). This shows that the Asia-Pacific region is

replacing Europe and the United States as the most important source of waste pulp imports
into China.
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Figure 2. Percentage of major import trading partners of paper raw materials. (a) Wood pulp;
(b) waste paper; (c) waste paper pulp.

After the implementation of waste paper import restrictions in 2017, China started to
import a large amount of waste pulp, and Southeast Asian countries saw the huge potential
of exporting waste pulp to China at this time, so they increased the import volume of waste
paper and processed it into recycled fiber pulp for export to China. China’s waste pulp
import concentration declined year by year, and thus Thailand’s share fell from 65% in 2017

to 15% in 2018, while the shares of other Southeast Asian countries outside Thailand began
to rise since 2018.

3.1.3. The Evolution of the Structure of the Paper Product Import Market

In the past, the United States, Japan, Republic of Korea, and Taiwan took the leading
positions in China’s paper product import trade partners. The trade friction between China
and the US from 2018 has an impact on the trade of paper products between China and
the US, with changes in the import structure of China’s paper products [44]. In 2019, the
COVID-19 outbreak impacted the global paper industry chain and supply chain, while
China’s paper product import market structure was adjusted. At the same time, the
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gradually tightening domestic import restriction policy for waste paper has further affected
the structure of China’s paper product import market.

Indonesia, Japan, and Republic of Korea are the top three major import trading
partners for newsprint and printing paper. Specifically, Indonesia’s proportion is increasing
each year, while Japan and Republic of Korea’s proportion is decreasing each year. Russia
and Canada accounted for a significant increase in 2021 (Figure 3a). The concentration
of packaging paper product imports decreased, with the US and Taiwan accounting for
16% in 2021, down from 37.9% in 2011, while Asia-Pacific trading partners such as India,
Indonesia, Vietnam, and Laos accounted for an increase (Figure 3b). In terms of industrial
paper, Japan, the United States, and Germany rank among the top three and have a stable
share of China’s industrial paper product imports (Figure 3c). In general, in the various
types of paper products imported into China, the United States, Japan, Republic of Korea,
and Taiwan’s proportion is gradually declining, while Indonesia, India, and Russia are

increasing year by year. In 2021, Indonesia surpassed the United States as China’s top
trading partner for paper product imports.
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Figure 3. Percentage of major import trading partners for paper products in 2006-2021. (a) Newsprint
and printing paper; (b) packaging paper products; (c) industrial paper products.
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3.2. Panel Regression Results

Based on the panel model constructed in the previous section, the factors influencing
the spatial evolution of China’s imports of pulp and paper products were analyzed at
the levels of demand side factor, supply side factor, price and cost factors, international
environmental factors, and domestic policy factors.

3.2.1. Model Identification

In this paper, STATA15.1 software was used to determine the mixed effects, fixed
effects, and random effects of the panel data by F-test, LM test, and Hausman test. The test
values and p-value results are shown in Table 3. In the F-test, the original hypothesis of
no fixed effects was rejected at 1% level of significance, and the fixed effects model was
better than the mixed effects model. In the LM test, the original hypothesis of no random
effects is rejected at 1% significant level, and the random effects model is better than the
mixed effects model. In the Hausman test, all reject the original hypothesis at 1% significant
level, and the fixed effects model is better than the random effects model. In summary, the
selected pulp and paper product imports were modeled as fixed effects.

Table 3. Results of robustness tests.

Variables F-Test LM Test Hausman Test

Wood pulp 63.88 *** 55.94 *** 55.21 ***
0.00 0.00 0.00

Waste pulp 8.81 *** 69.62 *** 34.53 ***
0.00 0.00 0.00

Waste Paper 16.86 *** 145.38 *** 26.84 ***
0.00 0.00 0.00

Newsprint and printing paper 7.25 % 56.7 *** 29.14 ***
0.00 0.00 0.00

Packaging paper 11.6 *** 192.1 *** 67.78 ***
0.00 0.00 0.00

Industrial Paper 48.30 *** 55.61 *** 116.41 ***
0.00 0.00 0.00

Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively.

3.2.2. Result of Factors Influencing the Spatial and Temporal Evolution of China’s Import
Trade in Pulp and Paper Products

The regression results are presented in Table 4, and several conclusions can be drawn
from the results of the panel model as follows.

(1) The improvement in the level of economic development of China and its trading
partners positively affects the increase in China’s import share of wood pulp, waste pulp,
and packaging paper products. China’s GDP per capita is positively correlated with the
import share of wood pulp, waste pulp, and paper products for packaging at a significant
level of 5%. This is due to the fact that the improvement in the living standard of Chinese
people has pulled up the consumption of paper products in various industries, which
increases the imports. The increase in GDP per capita of trade export partners increases the
import share of wood pulp, waste pulp, waste paper, and paper products for packaging in
China at a significant level of 5%. An increase in the GDP per capita of a trading partner
means an increase in the economic development level of its industries, including the paper
industry, resulting in a stronger capacity to supply quality pulp and paper to the external
region, with an increase in the proportion of pulp and paper products imported by China
from such a country. (2) The proportion of imports for each pulp and paper product in
China is negatively correlated with economic distance. This is because the increase in the
gap between the two sides of the trade in the level of economic development makes it
easier for the comparative advantages of the two sides to form industrial complementarity,
thus promoting the two sides to trade in paper products. (3) The proportion of imports of
pulp and paper products in China is negatively correlated with the exchange rate index.
An increase in the exchange rate index implies a devaluation of the national currency
and a relative increase in the price of pulp and paper products from trading partners,
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which discourages the import. (4) The import proportion of pulp and paper products is
positively correlated with the per capita pulp production of the trade supplying countries,
at a significant level of 1% for each 1% increase in the per capita pulp production of the trade
partners, which leads to an increase of 1.117% in the proportion of wood pulp imported by
China from each trade partner. The higher the per capita pulp output of the trading country,
the stronger the forest endowment of the country, which means that it can provide more
high-quality and abundant raw materials for China’s paper industry, thereby increasing the
proportion of the wood pulp imports in China’s total imports. (5) The proportion of China’s
imports in various types of pulp and paper products is significantly negatively correlated
with the prices of their imports, which means that China’s choice of pulp and paper product
imports is more inclined to import from trading partners whose prices are lower.

Table 4. Results of pulp and paper product imports.

Variables Wood Pulp Waste Pulp Waste Paper lI\)Ie.ws'pnnt and Packaging Industrial
rinting Paper Paper Paper
LNPGDPC 1.834 *** 5.406 *** 0.930 1.042 5.016 *** 0.0329
(0.197) (1.266) (0.714) (0.796) (1.473) (0.262)
LNPGDP 3.090 *** 17.63 *** 8.767 ** 0.134 12.98 *** 1.189
(0.604) (3.097) (3.502) (2.206) (3.191) (0.783)
LNDIS —0.109 * —0.775 —5.189 * —0.614 ** —0.361 —0.364 **
(0.0573) (0.548) (2.930) (0.261) (0.400) (0.141)
LNROE —0.0432 —0.327 * —0.0468 —0.0553 —0.0609 —0.00336
(0.0318) (0.175) (0.0541) (0.120) (0.129) (0.0328)
LNPERM3 1.117 *** 0.415 0.203 1.448 0.217 0.0291
(0.219) (0.479) (0.308) (1.207) (0.595) (0.219)
LNPRICE —0.448 * —0.0195 —0.00175 —0.272 —2.740 *** —0.00705
(0.252) (0.323) (0.418) (0.258) (0.606) (0.0277)
WAR —0.306 * —0.942 —0.667 * —0.465 —0.247 * —0.282
(0.172) (1.023) (0.373) (0.947) (0.713) (0.219)
COVID-19 —0.0169 —0.326 —1.407 *** —0.445 1.285* —0.0350
(0.153) (0.891) (0.349) (0.812) (0.715) (0.224)
BAN 0.156 *** 4.643 *** —0.742 *** 0.686 ** 1.816 *** 0.156
(0.149) (0.926) (0.269) (0.739) (0.606) (0.162)
ANTI —0.741 —0.152
(0.812) (0.139)
Constant 32.54 *** —116.6 *** —97.48 ** 0.671 —46.34 ** 21.43 ***
(5.171) (24.24) (45.96) (17.91) (20.58) (7.006)
Observations 304 304 304 304 304 304
R-squared 0.829 0.721 0.632 0.410 0.737 0.370
p-value 0.0004 0.0006 0.000 0.0016 0.0000 0.0013

Note: ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively.

The trade friction between the US and China makes the proportion of imports for
wood pulp, waste paper, and packaging paper products significantly reduced at the level
of 10%. Wood pulp, waste paper, and paper for packaging products imported from the US
accounted for the top three of China’s total imports from 2006 to 2021, indicating that the
US is an important trading partner for China’s pulp and paper product imports. However,
because of the trade friction between China and the United States, China announced that
Chapter 47 and 48 products, including wood pulp, waste paper, and packaging paper
products imported from the United States, will be subject to a 25% tariff from 1 June 2019.
The increase in import costs prompted China to reduce the import of paper raw materials
and packaging paper products from the United States. The share of imports of wood pulp,
waste paper, and packaging paper products in the composition of pulp and paper products
is significantly reduced. At the same time, China’s paper enterprises also began to look for
new raw material and packaging paper product suppliers, resulting in the concentration
of pulp and paper product imports declining each year. By 2021, China’s imports of pulp
and paper products from South America and the Asia-Pacific region rose to 30% and 24%,
respectively, while the proportion of imports from the United States fell to 9.4%, with the
center of gravity for import trade moving from the United States to South America and
Asia-Pacific countries.
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The relationship between the COVID-19 outbreak and the proportion of imports of
each pulp and paper product (except packaging paper products) in China is not significant,
indicating that its impact on pulp and paper products is not clear. However, the pandemic
situation has increased China’s imports of packaging paper products at a significant level
of 10%. There are mainly two reasons for this: On the one hand, the global supply chain
of pulp and paper products is blocked in the short term under the pandemic, which has a
negative impact on the import of most of China’s pulp and paper products. However, as
paper products are indispensable to social production and life, the paper industry chain of
various countries will be rapidly restored in the post-pandemic era to protect the global
supply of pulp and paper products, which will not cause a significant decline in China’s
imports of pulp and paper products. On the other hand, with the rapid development of the
e-commerce and logistics industries in the post-pandemic era, China’s demand for paper,
especially for packaging paper products [48,49], will increase significantly, which is why the
pandemic will significantly increase the proportion of packaging paper products in China
and in turn improve the status of India, Indonesia, and other packaging paper-exporting
partner countries.

The implementation of the import restriction on waste paper contributes significantly
to the import of most categories of pulp and paper products (except waste paper) in China.
Specifically, the implementation of the restrictions on waste paper prompted China’s
wood pulp, waste pulp, newsprint and printing paper, and packaging paper products
import ratio to increase by 0.156%, 4.643%, 0.686%, and 1.816% at a significant level of 1%,
respectively. Meanwhile, it made the import of waste paper drop significantly by 0.742%.
The implementation of waste paper import restrictions cut off one of the main sources of
raw materials for original paper production, and domestic paper companies increased the
import of wood pulp and waste pulp to make up for the raw material gap [70]. Brazil
and Indonesia are among the top ten forest areas in the world and have high-quality pulp
materials, and Southeast Asian countries have become global waste pulp production plants
due to cheap labor. The substitution effect of the above trading partners for US paper raw
materials makes the center of gravity of China’s pulp and paper raw material imports shift,
specifically from the United States to Brazil, Chile, and Southeast Asian countries. The
reduction in paper raw materials will also directly stimulate the import of paper products.
Indonesia, India, and Russia have become the new focus of China’s paper product imports
due to their rich forest resources as well as the small economic distance from China.

3.3. Robustness Tests

Although the problem of omitted variables is mitigated to some extent by controlling
variables in the baseline regression results, there are still certain factors that inevitably have
an impact on the empirical results. Therefore, this study conducts robustness tests in the
following dimensions:

(1) The dependent variable substitution method. To further test the reliability of the
benchmark regression, the robustness test is conducted by using the dependent variable
substitution method in this article. As the trade volume of China’s pulp and paper products
with each trading country is positively correlated with the trade volume proportion, the
robustness of the model is tested by replacing the trade volume proportion with the trade
volume of each pulp and paper product in the baseline regression model. The model
settings in Table 5 are consistent with those in Table 4. Limited by the length of the paper,
only some important results are presented in this section. The results in Table 5 show that
the effects of trade disputes between China and the United States, COVID-19, and waste
paper import restrictions on the import quantity of each pulp and paper product in China
are consistent with the mechanism of action of the proportion of trade volume, and the
significance and direction of effect are exactly the same. This indicates that the conclusion
of taking the proportion of trade volume as the explained variable is robust and reliable.

(2) Discussion of the endogeneity problem. The static fixed effects panel model does
not take into account the effect of pulp and paper product imports in the previous period on



Forests 2023, 14, 674

15 of 21

the current period, and the possible two-way causality between some explanatory variables
and other explanatory variables. As a result, endogeneity problems occur in the model
measurement estimation, resulting in biased and non-consistent model estimation results.
Therefore, this study adds a one-period lagged term of the explanatory variables to the
static panel model and uses the system Generalized Method of Moments (GMM) proposed
by Blundell and Bond to estimate the dynamic panel model. Adding the explanatory
variables with a one-period lag to the model as explanatory variables can improve the
credibility of the estimation results and more accurately reflect the dynamic adjustment
process of each economic variable. Based on the analysis above, the following dynamic
panel regression model is developed.

K
LTlTl‘]‘t =c+ lXLI’lTl‘jt,1 —+ Z :Bkait + Ui + w + €t
k=1

where LnTj; 1 is the first-order lagged term of the trade volume share, and the other
indicators are as before.

Table 5. Results of robustness tests.

Variables Wood Pulp Waste Pulp Waste Paper Ne.ws‘prmt and Packaging Industrial
Printing Paper Paper Paper
WAR —0.094 * —5.064 —0.521 * —0.163 —0.477* —0.0324
(0.189) (1.207) (0.358) (0.873) (0.721) (0.206)
COVID-19 —0.321 —0.619 —1.192 *** -0.227 0.321* —0.274
(0.167) (0.842) (0.362) (0.802) (0.618) (0.182)
BAN 0.0855 *** 1.770 *** —0.157 *** 0.709 ** 1.940 *** 0.177
(0.161) (1.087) (0.294) (0.643) (0.629) (0.184)
R-squared 0.821 0.660 0.611 0.420 0.762 0.380
p-value 0.000 0.000 0.000 0.000 0.000 0.001
Note: ***,** and * represent significance levels of 1%, 5%, and 10%, respectively.
Table 6 shows the estimation results for wood pulp, waste pulp, waste paper, newsprint
and printing paper, packaging paper products, and industrial paper products. Firstly, the
Sargan test of this study accepts the original hypothesis of “all instrumental variables are
exogenous”, i.e., the instrumental variables selected in this study are considered valid.
Secondly, in the autocorrelation (AR test) of the system GMM perturbation terms, the
p-values of the AR (1) test are <0.1, rejecting the original hypothesis that there is no signifi-
cant autocorrelation in the random perturbation terms of the model, and concluding that
there is significant autocorrelation in the first-order autoregression. The p-values of AR
(2) tests are all >0.1, accepting the original hypothesis that the random disturbance terms
of the model are not significantly autocorrelated. Therefore, the dynamic panel model
constructed in this study is reasonable, and the estimation results are reliable.
Table 6. Results of systematic GMM estimation.
Variables Wood Pulp Waste Pulp Waste Paper gﬁ:;ﬁ;rga;r;j PaIch;;ilrng Ing:;tel:al
L.IMP 1.405 *** 0.7447 ** 1.237 *** 1.2781 *** 1.8538 *** 0.3308 ***
(0.1748) (0.3198) (0.3838) (0.0653) (0.6378) (0.4095)
LNPGDPC 1.569 *** 9.758 *** 2.410 1.14 10.15 *** 2.919
(0.032) (0.052) (0.657) (0.820) (0.095) (1.754)
LNPGDP 2.718 *** 12.65 ** 7.92 ** 5.089 10.88 *** 5.858
(0.846) (0.403) (0.076) (5.365) (0.091) (1.956)
LNDIS —0.275* —0.424 —6.21 ** —0.345 ** —2.770 —1.639 ***
(0.154) (2.182) (2.451) (0.722) (7.126) (0.243)
LNROE —0.00178 —0.235* —0.0276 —0.0525 —0.159 —0.0111
(0.0316) (0.216) (0.0377) (0.0929) (0.131) (0.0213)
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Table 6. Cont.

Variables Wood Pulp Waste Pulp Waste Paper Ne.ws.prmt and Packaging Industrial
Printing Paper Paper Paper
LNPERM3 0.518 *** 0.657 0.469 1.719 0.598 0.647
(0.570) (1.138) (0.527) (1.469) (0.655) (0.592)
LNPRICE —0.763 * —0.330 —0.659 —-0.373 —1.478 *** —0.0129
(0.501) (0.504) (0.375) (0.205) (1.110) (0.0144)
WAR —0.235* —0.582 —0.426 * —1.901 —1.932* —0.313
(0.334) (2.150) (0.395) (0.874) (1.323) (0.291)
COVID-19 —0.178 —1.469 —0.735 ** —0.419 2.805 ** —0.0292
(0.279) (1.999) (0.518) (0.315) (1.267) (0.233)
BAN 0.270 *** 3.727 *** —0.105 *** 0.320 ** 3.340 *** 0.154
(0.235) (1.522) (0.237) (0.499) (1.066) (0.138)
ANTI —3.340 —0.154
(1.066) (0.138)
Observation 304 304 304 304 304 304
AR (1) —2.517 ** —2.378 ** —3.39 *** —2.11** —2.026 ** —2.74
AR (2) 1.53 —0.381 0.85 1.34 1.428 —0.74
Sargan 67.64 69.07 71.46 70.25 68.8 60.16

Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively.

As shown in Table 6, the coefficients of the first-order lagged pulp and paper product
trade volume shares are all significant, which indicates that the market share of pulp and
paper product imports in the current period is closely related to the market share of that
partner in the previous period, and the evolution of the market structure of pulp and paper
product imports is a dynamic adjustment process. Meanwhile, the positive and negative
coefficients of each explanatory variable, the significance, and the findings of the previous
fixed effects panel model remain largely consistent. It is shown that the results of the
econometric tests are still plausible after taking into account the endogeneity problem of
the model.

4. Discussion
4.1. Supply and Demand Factors

The results show that the economic development level of the trade bilateral affects the
import market structure of some Chinese pulp and paper products. The increase in the
level of economic development of both trading sides leads to an increase in the proportion
of pulp and paper products imported by China from the trading partner country, which
extends the finding of previous studies that the economic level of both trading sides affects
the trade volume [16-22]. Also, the study found that the level of economic development of
the trade bilateral affects the import market layout of importing countries as well. Trade
partners for China’s paper product imports with a cumulative proportion of imports in the
top 70% include developed countries such as the United States, Japan, Republic of Korea,
Sweden, and Canada, and emerging market countries such as Brazil, Chile, Indonesia,
etc. This also supports the finding that China prefers to import paper raw materials and
paper products from trading partners with a higher level of economic development. The
larger the economic distance between the two sides of trade, the smaller the comparative
advantage for both parties will be. According to the theory of comparative advantage
in international trade, the share of pulp and paper products imported by China from
that trading partner becomes smaller. Compared with the geographical distance used in
previous studies [16,17,23], this study finds that economic distance can more accurately
explain the impact of bilateral trade gaps on the layout of import markets. China imports
from these countries to make up for the raw material gap in paper production, since Canada,
Brazil, Chile, and Indonesia have higher quality and richer wood pulp resources compared
with China.
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From the empirical analysis, this study finds that although the exchange rate affects
the quantity of Chinese pulp and paper products imported [17,25], it does not have a
significant effect on the spatial market structure of pulp and paper products. Only the
structure of the import market for wood pulp among Chinese pulp and paper products
is significantly positively correlated with the per capita wood pulp production of the
exporting countries, which indicates that China prefers to import wood pulp as a raw
material for paper production from countries with abundant wood pulp resources. This
finding is consistent with the main view of factor endowment theory [20]. As for the
price factor, it was found in this study that among all pulp and paper categories, only
the proportion of imports of wood pulp and packaging paper products is significantly
negatively related to product prices [5], while the increase in prices of wood pulp and
packaging paper products from trading partner countries will make China shift part of its
import share to countries with lower prices [20].

4.2. COVID-19 Pandemic, Waste Paper Restrictions, and US-China Trade Friction

The outbreak of the COVID-19 pandemic caused China to reduce imports of most
pulp and paper products except packaging paper, while significantly boosting imports
of paper products for packaging, which is consistent with the view of Fang [70]. It was
predicted that the adverse impact of the global spread of COVID-19 would reduce China’s
GDP by 2.27%-3.28% [1], and both domestic secondary and tertiary industries would suffer
from the impact, with a pessimistic consumer expectation, a decrease in domestic demand
for paper, and a decrease in the proportion of pulp and paper products imported [70].
However, the demand for packaging logistics stimulated the import demand for packaging
paper products in China due to the rapid development of online shopping as people’s
travel was restricted under the virus pandemic [69,71]. The COVID-19 pandemic brought
more changes in the import volume of pulp and paper products, with no significant impact
on the changes in market structure.

China’s paper raw material structure has a high proportion of waste paper, while the
market concentration of waste paper and paper product imports is high with a high market
share of the United States. In relation to this, the ever-tightening solid waste import policy
and the trade friction between China and the United States have become important factors
affecting the trade of pulp and paper products in China [11,12]. The United States is the
top source of waste paper in China; however, under the restriction of zero solid waste
imports, China started to turn its attention to wood pulp and waste paper pulp. Since Brazil,
Chile, and Indonesia have high-quality wood pulp and the world’s major recycled fiber
pulp production lines are concentrated in Southeast Asia [72], the waste paper restriction
has shifted China’s raw material imports from the United States to South America and
Southeast Asia, which coincides with Ma’s view [31]. Meanwhile, the shortage of recycled
fiber has also limited China’s finished paper production, and under the trade friction
between the US and China, China is meeting domestic demand for paper by increasing
imports of paper products from trading partners outside the US. As a result, the import
of finished paper has also gradually shifted from the United States to forest-endowed
countries such as Indonesia and Russia.

5. Conclusions and Outlook
5.1. Conclusions

In this paper, the factors affecting the spatial evolution of China’s imports of pulp
and paper products against the background of the COVID-19 pandemic, waste paper
import restrictions, and trade disputes between China and the United States are analyzed
according to the expanded trade gravity model and OLS. The conclusions of the study are
as follows:

(1) The increase in bilateral economic development significantly increases the proportion

of wood pulp, waste pulp, and packaging paper products in the import structure of
China’s pulp and paper products. The level of economic development on both the
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supply and demand sides of the trade is very significant. In this paper, the stable
economic growth of both sides promotes the consumption of paper products, thus
increasing the import of papermaking raw materials and packaging paper products
in China.

(2) The import proportion of pulp and paper products is negatively related to the cost
factors of trade prices (including import prices, economic distance, and exchange
rates). In particular, the increase in import prices significantly reduces the proportion
of China’s imports of wood pulp and packaging paper products, while the increase in
economic distance significantly reduces the proportion of China’s imports of wood
pulp, waste paper, newsprint and printing paper, and industrial paper products. The
increase in the exchange rate index significantly reduces the proportion of China’s
imports of waste pulp, and China tends to import pulp and paper products with
lower trade prices and costs.

(3) The outbreak of the COVID-19 pandemic significantly increased China’s packaging
paper product imports, while it showed a non-significant correlation with other pulp
and paper product imports. The state of declining demand for packaging paper
products at the beginning of the pandemic will improve with the coming of the post-
pandemic era and the rapid development of the e-commerce logistics industry. The
increase in demand for packaging paper imports has led to a rapid rise in the position
of Indonesia as China’s main trading partner for paper imports.

(4) The implementation of import restrictions on waste paper significantly promotes
the importation of wood pulp, waste pulp, and various paper products in China.
Due to the huge demand for paper products in China, the restriction on waste paper
has prompted China’s paper companies to start increasing the importation of wood
pulp and waste pulp to replace waste paper to meet China’s demand for paper raw
materials. The focus of raw material imports has shifted from North America to South
America and the Asia-Pacific region. In addition, for various types of paper products,
especially newsprint and printing paper as well as packaging paper products, the
proportion of imports will also increase accordingly. The Asia-Pacific region, such as
India and Indonesia, is gaining ground as a trading partner with China.

(5) Trade disputes between China and the United States significantly reduce China’s
imports of wood pulp, waste paper, and packaging paper products. As the United
States was China’s main import trade partner country for wood pulp, waste paper,
and packaging paper products, China’s response to trade frictions between China
and the United States in the imposition of tariff measures to a certain extent inhibits
the normal importation of pulp and paper products, especially the raw materials
for paper. Showing a decline in US partner status, the Southeast Asia region has
gained importance.

5.2. Limitations and Prospects

In terms of the influencing factors of pulp and paper product trade, although this
paper has set common control variables for different pulp and paper products as well as
their own specific control variables, in an attempt to find the most suitable control variables
for each variable so that the regression results are more reliable, the final selected control
variables do not depart from the previous experience and lack innovation. In addition, due
to the limitations of space and workload, this paper does not study the influencing factors
for all the trading partners of pulp and paper products in China, and only tries to make
the trade data representative by using the top 70% of the trade volume. Finally, this paper
only presents a descriptive analysis of the market structure of pulp and paper products,
and does not verify the spatial relevance of China’s pulp and paper trade through spatially
relevant indicators such as the Moran index, which could be a direction for future efforts in
this field.

In future research, we will try to quantitatively measure the spatial relevance of
China’s pulp and paper product trade through spatially correlated indicators, and predict
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the future spatial structure trend of pulp and paper trade through scenario analysis with
the help of the empirical findings of this paper.
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