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Abstract: Central and East European (CEE) countries are attractive among emerging markets due
to a combination of factors such as economic growth and market potential. Although the CEE
countries as a whole have a very high degree of connectivity, each country has different market
opportunities and external environment, so agricultural enterprises wanting to enter the CEE market
must take into account the diverse and complex resource base of CEE countries. In the light of
economic globalization, China and CEE countries face mutual opportunities and challenges, and it is
necessary to strengthen agricultural cooperation. The potential of agricultural investment cooperation
between China and CEE countries is the basis for multinational enterprises to allocate resources
and implement internationalization strategies rationally. The purpose of this paper is to analyze
theagricultural cooperation potential between China and CEE countries in the perspective of resource
complementarity, with a selection of macro data related to agricultural capacity from 2009-2018.
In particular, this study examines the differences and complementarities between China and CEE
countries in terms of agricultural resource conditions and product output and trade; by constructing
an agricultural cooperation potential evaluation model, the entropy value method is applied to
predict and evaluate the potential characteristics of agricultural cooperation between China and CEE
countries in 2021-2025. The research results show that the current intermittent and episodic nature of
agricultural cooperation between China and CEE countries does not match the high or medium-high
level of complementarity between agricultural production factors. Thus, agricultural enterprises can
utiliza such considerable cooperation potential based on the resource complementarity to develop
internationalization strategies and overseas investment.

Keywords: agricultural cooperation; resource complementarity; cooperation potential evaluation
index; Central and Eastern European countries

1. Introduction

Entering the international market has become an important way to adapt to the
globalization process. It is an urgent problem for agricultural enterprises to realize the
international strategic goal based on the resource complementarity between the host and
home country. Harrison, Hitt and Hoskisson confirmed that compared with resource simi-
larity, resource complementarity is beneficial to the improvement of M&A performance [1].
Although the follow-up scholars have carried out continuous research on resource comple-
mentarity and cooperation performance, few scholars have extended their research objects
to the national level for systematic research and lack of applying the national resource
complementarity into the field of enterprise internationalization strategy.

In the context of world economic integration, China and CEE countries face similar
opportunities and challenges and have common interests and positions. There is both a
need and a possibility for extensive and in-depth cooperation in food security, agricul-
tural response to climate change, agricultural trade, agricultural information exchange,
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agricultural science and technology innovation. The opening of the “16 + 1” cooperation
marks a new level of agricultural cooperation between China and CEE countries. To date,
China and CEE countries have formed a multilevel and complex cooperation mechanism
in agricultural cooperation, including ministerial-level meetings of ministries of agriculture
and environmental cooperation, high-level meetings on forestry and tourism cooperation,
associations of agricultural cooperation and tourism enterprises and institutions (promo-
tion), coordination mechanisms for forestry and environmental cooperation, innovation
cooperation conferences and think-tank exchange seminars. These communication chan-
nels established between governments can provide institutional guarantees for further
deepening agricultural cooperation between the two sides and optimizing the external
environment for agricultural cooperation. In addition, the government platform can also ex-
pand information channels for enterprises and enhance their confidence in cooperation. For
example, in 2014, Sichuan New Hope Group invested 89-million-yuan RMB in a news feed
project with an annual capacity of up to 180,000 tons in Poland, relying on the government’s
support for overseas investment. In 2017, through the Chinese government’s organization
of several trips to Slovenia for economic and trade negotiations and consultations among
forestry enterprises, Nature Furniture quickly signed an agreement to cooperate with
Slovenian enterprises. The improvement of cooperation mechanisms also facilitates the
development of agricultural trade between China and CEE countries. Bilateral agricultural
trade also continued to grow and achieved an effective improvement in the agricultural
trade pattern (as shown in Table 1 and Figure 1). By the end of 2018, China exported
only 1.87 times more agricultural products than imported, and the proportion of primary
products among export commodities decreased.

Table 1. Comparison of agricultural products import and export value between China and CEE
Countries in 2009 and 2018 (In thousands of dollars).

Country Total Exports Total Imports
2009 2018 2009 2018
Albania 6933 9688 14 326
Bosnia and Herzegovina 0 3878 0 528
Bulgaria 32,584 40,567 1701 12,856
Croatia 19,664 22,186 174 3327
Czech 31,315 59,513 11,596 55,104
Estonia 12,987 35,618 2732 25,510
Hungary 12,311 28,848 4260 51,509
Latvia 15,231 22,743 4335 13,186
Lithuania 33,986 54,479 1998 7182
Montenegro 2382 5778 133 2690
Macedonia 7027 4933 20 1775
Poland 242,700 316,562 21,723 199,939
Romania 81,162 141,925 4353 9804
Serbia 9920 12,130 257 32,136
Slovakia 9673 6504 170 2293
Slovenia 15,990 32,243 150 9165

Source: Ministry of Agriculture of China, National Bureau of Statistics of China, China Customs.

In the current context, enterprises are the main body to carry out agricultural co-
operation, and agricultural complementarity and agricultural cooperation potential are
important factors to promote the internationalization strategy of enterprises. The measure-
ment of agricultural cooperation potential between China and CEE countries is helpful to
guide the selection of key targets and cooperation areas for the internationalization strategy
of agricultural enterprises.

This paper takes the potential of agricultural cooperation between China and CEE
countries as the main subject of study. First, the paper provides an in-depth overview of the
characteristics of agricultural development between China and CEE countries and outlines
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the current situation of agricultural cooperation between them in multiple dimensions.
Second, based on the perspective of resource complementarity, we evaluate the degree of
resource complementarity between China and CEE countries and measure the feasibility
of agricultural cooperation potential between China and CEE countries. Finally, a com-
prehensive index system for agricultural cooperation potential is constructed and applied
to measure and predict the potential of agricultural cooperation between China and CEE
countries through a combination of qualitative and quantitative methods. Based on this,
we provide suggestions on the internationalization strategies for Chinese multinational
enterprises” agricultural investment and cooperation with CEE countries.

=0~ China's exports to CEE countries =0 China's imports from CEE countries

2009

2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 1. Total imports and exports of agricultural products between China and Central and East European (CEE) countries
2009-2018 (in thousands of dollars).

2. Literature Review

Under the background of globalization, establishing and maintaining comparative
advantage is the key for enterprises to gain a foothold in the fierce market competition.
Therefore, the origin and sustainability of competitive advantage are the core issues in
strategic management research. Among the existing academic achievements, the explana-
tion model based on resource-based theory has been widely concerned and discussed. In
the field of strategic management, “resources” are regarded as the source of competitive
advantages with heterogeneity and mobility, and the ability to acquire resources has an
essential impact on enterprise performance [2-6]. The resource-based theory has greatly
changed strategic thinking, and resources have become an crucial analysis unit of enter-
prises, which is the key to explain that enterprises obtain excess returns and maintain
their competitive advantages [7-9]. The relationship between resources and strategy has
been established in the existing literature. Enterprises could formulate corresponding
strategies based on the analysis and prediction of resources, and the value of resources
mainly depends on the degree of correlation with strategic objectives [8,9]. Moreover,
the analysis of enterprises’ external environment resources by the strategic system has
gradually attracted attention. This is mainly due to the close relationship between the
capabilities of enterprises and the competitive environment. For example, when entering
overseas markets, enterprises should choose to optimize existing resources or acquire
brand-new resources in overseas markets [10].

At the beginning of the development of the resource-based view, Barney thought that
enterprises” economic performance depends not only on strategy but also on the cost of
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implementing strategy, including obtaining pivotal resources (such as natural resources,
labor, capital, etc.). According to the fundamental attributes of resources, resources that may
produce complementarity in international cooperation can be roughly divided into two
categories. One is natural resources, which mainly refers to the substances and conditions
that human beings can exploit and utilize in nature, such as water, land, minerals, ocean,
forest, etc. Natural resources are the material basis of economic growth, influencing the
industrial layout and promoting technological progress [11,12]. The other is non-natural
resources, which refers to the material and spiritual wealth formed by human beings in
the process of developing and utilizing natural resources through their own labor, such as
human resources, science and technology, culture and education, economy;, etc.

Barney defines the strategic factor market as the external place to obtain the corre-
sponding resources needed to implement the product marketing strategy [13]. In other
words, enterprises can obtain the external resources needed to create and maintain a com-
petitive advantage in the strategic factor market [14]. With the increase of international
capital flows, the traditional factor endowment theory is no longer sufficient to explain
its “localization advantage”. However, geographical and climatic conditions, resource
endowment, factor price, transportation cost, national openness, and the institutional
environment that ensure foreign companies’ profit-making activities have all become com-
ponents of comparative advantages [15,16]. In this case, when enterprises invest abroad to
acquire resource endowment, market, efficiency and assets, the market of strategic factors
such as labor and capital in the host country can be regarded as the resource market at the
national level [17-21]. For enterprises, the host country’s resource market is an objective
environmental condition on which the future development and stability of enterprises
depend. Enterprises can gain competitive advantages from the host country’s resource
market, while their development and internal resource management are also constrained
by the tolerance of the external resource market [22,23].

Combined with the theory of spatial interaction, it can be seen that the spatial interac-
tion results from mutual complementarity, transportability and intermediary opportuni-
ties [24]. Complementarity is the primary condition of spatial interaction. When different
spaces are connected with each other, when the other side meets one side’s demand for
resource elements, the relationship between supply and demand is formed, and the flow of
resource elements in the relationship creates conditions for spatial interaction.

In the field of organization, the theoretical basis that resource complementarity is
regarded as the driving force of specific behaviors of organization participants can be
traced back to the Resource Dependence Theory. It is worth noting that some scholars
believe that resource complementarity is a manifestation of strategic dependence, but
they are not the same [25,26]. Resource dependence is based on the assumption that
the organization is most concerned about survival. When there are resources that the
organization cannot produce for survival, it can be considered that the organization’s
demand for obtaining resources from the environment makes the organization depends
on the external environment [27]. However, resource complementarity can be understood
as resources with certain differences owned by both parties, which increase each other’s
potential value through interaction [28]. Because complementary resources create benefits
that either party cannot realize independently for the partners involved in cooperation,
scholars’ focus has gradually changed from what kind of resources can improve enterprise
performance to connect complementary characteristics of resources and performance
improvement [29,30].

The evaluation of resource complementarity needs to figure out what types of re-
sources and their characteristics can provide the basis for evaluating resource complemen-
tarity [30]. In terms of whether resources are complementary, scholars suggest examining
the degree of difference, synergy and the degree of help to the goal after combination [31].
On the one hand, scholars such as Katila and Soda systematically sum up these characteris-
tics and think that the evaluation of task-related resources can be investigated from the
scope and depth of resources, that is, the diversity of resources required for specific tasks
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and the required intensity of each type of resources [30,32]. On the other hand, Helfat and
Peteraf, from the perspective of enterprise managers, put forward that managers” deep
knowledge of resources can bring strategic foresight [33]. Although the combination of
resource complementarity and enterprise task characteristics is of great significance to the
study of resource complementarity, it must be realized that there are various possibilities
for the potential application and achievement of resources, and the judgment of resource
complementarity cannot exhaust all possibilities. Most cooperative research based on
resource complementarity is carried out around strategic alliances. The strategic alliance is
an effective way for enterprises to obtain complimentary resources at a low cost. Deken
further tests on how to use complementary resources to obtain value among enterprises.
The research proves that enterprises can better use the synergy of complementary resources
through forward-looking resource strategy [34-36].

Through combing the relevant literature, we can see that with the deepening of
globalization, scholars gradually began to pay attention to the importance of external
environmental resources in the process of enterprise internationalization strategy [37]. In
the existing research on the external environmental resource of the host country and the
international competitive advantage of enterprises, although the external environment
of the host country and home country is different, more research focuses on how the
country’s external resources and environment affect the industrial environment. However,
less attention is paid to evaluating resource complementarity between countries [38,39].

3. Analysis of the Basic Conditions for Agricultural Cooperation between China and
CEE Countries

The potential for agricultural cooperation between two countries depends on multiple
factors, including differences in agricultural resources, development conditions, per capita
share of products, as well as convenience and friendliness.

3.1. Comparison of Natural Resources

Agricultural production is based on natural resource endowment, and land, water
resources, and labor are the common factors limiting agricultural development in all coun-
tries. Therefore, the analysis of China’s agricultural development’s current situation needs
to focus on natural resource endowment first. In terms of the total amount, China ranks
among the top countries globally in terms of both the area of various types of agricultural
land and total water resources. However, due to its high agricultural population density,
China has one of the scarcest natural resource endowments per capita in the world.

In terms of land resources, China has only 973 m? of arable land per capita [40], which
is one-third of the world average. Among the top ten provinces in the country in terms
of agricultural output, Henan, Jiangsu, Guangdong, Hunan, and Hubei provinces do not
have arable land area per capita that reaches the national average. Moreover, the heavy
reliance on chemical fertilizers and pesticides for agricultural development in the past has
led to severe problems of soil salinization, coupled with factors such as land desertification
and soil erosion, all of which have exacerbated the problem of imbalance between land
supply and demand and made it more chanllenging to increase the supply of agricultural
products based on the existing amount of land resources.

In terms of water resources, China has only 1972 cubic meters of water resources per
capita [40], which is close to the internationally recognized alert line of 1700 cubic meters,
making it a water shortage country. In addition, the frequent occurrence of drought and
water pollution problems has exacerbated the severity of this problem. Each province’s per
capita water resources are also seriously disparity, with four provinces, including Tibet,
Qinghai, Yunnan and Hainan, having more than 4000 cubic meters of water resources per
capita. In contrast, Beijing, Shanghai and Tianjin have less than 200 cubic meters of water
resources per capita (the internationally recognized standard for extreme water shortage
is 500 cubic meters per capita). In terms of biological resources, China faces the same
problems in forest coverage and forest area per capita, but thanks to the wide distribution
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of grassland resources, the heavy pressure of maintaining the ecological environment is
relatively relieved.

The geographical location of CEE countries is roughly located at 40° N to 60° N
latitude, which is about the same dimension as Jilin, Liaoning and Heilongjiang provinces
of China. The area of Poland, the most extensive country in CEE countries, is approximately
equal to the sum of the areas of Jilin and Liaoning provinces, and Montenegro, the smallest
country in CEE countries, is only similar to the area of Shenyang city. Overall, the average
land area of CEE countries is 81,861.25 square kilometers. However, only five countries
have an area above the average value, and most of them do not reach the average area,
indicating that there are noticeable differences in each country’s land area.

This differentiation is also manifested in the agricultural land resources of CEE coun-
tries. As far as agricultural land area is concerned, there is a large degree of differentiation
among countries (see Table 2). The share of agricultural land in the national territory fluc-
tuates between 30% and 50% in most countries, while Hungary, Macedonia, and Romania
having more than 50% of agricultural land, and Croatia, Estonia, and Montenegro have
less than 30%. By comparing the trends of changes in the share of agricultural land from
2006 to 2016, it was found that the share of agricultural land in the national land area of
more than half of the countries fluctuated less or showed an increasing trend. Among the
countries whose share of land area decreased, Montenegro decreased the most from 38.29%
to 18.96%; the share of agricultural land in both the Czech Republic and Poland decreased
from more than 50% to 46% The share of agricultural land in Hungary, although declining,
is still more than half at 58.35%. In terms of arable land area, Poland and Romania have
a prominent advantage, reaching 8% and 7.2% of the total agricultural area utilized in
the EU, followed by Hungary and Bulgaria. In contrast, the majority of the remaining
countries have less than 20,000 square kilometers of arable land. Nevertheless, except for
Montenegro and Slovenia, all other CEE countries have more than double the arable land
per capita of China, and Lithuania, which has the largest arable land per capita, is even
roughly 7.67 times the arable land per capita of China. In terms of agricultural land and
prices, the lowest price of arable land among CEE countries is Romania, with an average
of about 20.85 euros per square kilometer, while the lowest price of leased agricultural
land is in Slovakia with only 0.5 euros per square kilometer [41]. The largest increase in
the price of arable land was in the Czech Republic, with an increase of more than three
times, followed by Lithuania, Estonia and Hungary, which also increased between two and
three times.

In recent years, the CEE countries have made great efforts to develop organic agri-
culture, and the organic farming methods have improved the overall level of sustainable
agricultural development in the CEE countries. The increasing trend of organic farming
land area in CEE countries is mainly driven by the rapid increase of organic farming land
area in Bulgaria and Croatia, which increased about three times in the five years from 2012-
2017. However, Poland and Romania decreased by 24.5% and 10.3%, respectively, which,
to a certain extent, inhibited the CEE region’s overall development of organic farming. The
organization of agricultural production in CEE countries is mainly in the form of farms.
Overall, the area of agricultural land utilized by farms in CEE countries accounts for more
than 20% of the total agricultural area utilized by farms in the EU. Although there are a
large number of farms, and the number of farms in Romania alone accounts for about
one-third of the total EU, most of them are family farms with an area of less than 50,000
square kilometers and are small in scale, among which the proportion of organic farms in
the Czech Republic and Estonia far exceeds that of other countries, with 97.2% and 89.8%,
respectively [41].

Forests are defined by the Food and Agriculture Organization of the United Nations
(FAO) as “land with a tree crown cover of more than 10% and an area of more than 5000
square kilometers”. According to this definition, Central and Eastern European countries
have a wide variety of forests and a large area, reflecting the diversity of climatic, soil and
topographic conditions in the region. For example, Albania’s average altitude is 708 m
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above sea level, which is about twice the average altitude of Europe. Mediterranean dwarf
shrubs are mostly found in coastal lowlands with a typical Mediterranean climate, while
oak and beech are mainly found in mountainous areas and highlands with a Mediterranean
continental climate. From the perspective of the forest area ratio, CEE countries have a high
greening rate, and the forest area ratio is not very different, with most of them accounting
for more than 40% of the national territory, among which Montenegro and Slovenia have
the highest forest coverage rate, both exceeding 60% [41]. In addition, the CEE countries
have vast land for fishing. More than half of the countries have coastlines, among which
Croatia and Albania face the Adriatic Sea and the Ionian Sea, Poland, Lithuania, Latvia
and Estonia are located along the Baltic Sea, and Bulgaria and Romania are adjacent to the
Black Sea.

Table 2. Agricultural population and natural resources endowment in China and CEE countries in 2018.

People
Agriculture Arable Land F Total Water Rural Employed in
orest Area . :
Country Land Area Area Resources Population the Primary
Sector
(10,000 km?) (billion of m3) (10,000 People)
China 528 135 220 2867 55,162 20,944
CEE Countries 59.974 40.982 45.351 325.607 4561.967 666.168
Albania 1.182 0.620 0.771 26.9 113.741 50.055
Bosnia and 2.209 1.026 2.185 35.5 172.030 21518
Herzegovina
Bulgaria 5.021 3.496 3.840 21 175.549 62.570
Croatia 1.544 0.872 1.922 37.7 176.061 12.261
Czech 3.489 2.494 2.669 13.15 278.478 14.791
Estonia 1.003 0.696 2.232 12.71 41.106 2.397
Hungary 5.283 4.324 2.074 6 279.866 23.241
Latvia 1.931 1.288 3.356 16.49 61.376 6.625
Lithuania 2.954 2.143 2.182 15.46 90.161 11.096
Montenegro 0.255 0.090 0.827 * 20.654 2.155
Macedonia 1.265 0.416 0.998 54 87.561 15.329
Poland 14.374 10.806 9.456 53.6 1516.939 182.655
Romania 13.521 8.582 6.930 42.38 895.840 200.528
Serbia 3.440 2.598 2.721 8.047 306.569 54.627
Slovakia 1.886 1.347 1.940 12.6 252.055 0.727
Slovenia 0.617 0.184 1.248 18.67 93.981 5.593

Sources: Food and Agriculture Organization of the United Nations (FAO), World Bank, Eurostat database, National Bureau of Statistics of
China (note: * indicates missing data).

The water resources of the CEE countries are relatively abundant, both because of
the large number of rivers in most of them and because of the average annual rainfall of
about 800 mm, which is influenced by the climatic conditions and geographical location of
the region. However, the performance of CEE countries in terms of irrigated agricultural
land varies greatly, with Albania having 19.57% of its agricultural land actually irrigated,
while Latvia, with the lowest percentage of irrigation, has only 0.03% of its agricultural
land actually irrigated [41]. Overall, there are also only general countries where the
actual irrigation ratio exceeds 1%, and the traditional agricultural powerhouse Poland has
increased the proportion of irrigated agricultural land this year, although as of 2016, the
actual irrigation ratio was only 0.92%.

3.2. Comparison of the Current State of Agricultural Production

Since New China’s founding in 1949, China’s overall agricultural production capacity
has grown by leaps and bounds to become one of the world’s largest agricultural economies.
In terms of food production capacity, China has overcome the challenge of using about
9% of the world’s arable land resources and 6% of its freshwater resources to feed about
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22% of the world’s population [42]. In 1949, China’s total grain production was just over
110 million tons, and in 2019 the country’s grain production exceeded 660 million tons, an
increase of nearly five times, ranking first in the world. Per capita grain production has
increased from 208.9 kg per capita in 1949 to 472.38 kg per capita in 2018 [40], reversing the
long-term, short-term grain supply situation and gradually shifting to the goal of achieving
a balance between supply and demand. This is of great significance for both domestic and
world food security. In terms of the supply capacity of cash crops, the supply capacity of
oil and sugar crops has increased significantly; in 1949, the annual output of oil crops was
only 2,564,400 tons, and that of sugar crops was 2,832,700 tons. By 2019 [40], the supply
of oil crops had increased 12 times, and that of sugar crops had increased 42 times. In
terms of vegetables and fruits, livestock and aquatic products, which are mainly consumed
by residents, the year-on-year increase in production basically meets the diversified daily
consumption needs. Among them, vegetables and fruits have basically got rid of the severe
winter shortage caused by seasonal limitations in the past. As of 2018, the per capita fruit
production has increased from 4.3 kg in 1952 to 184.45 kg [40]. The supply of meat, milk,
poultry, eggs, and aquatic products has increased significantly compared with the early
period of reform and opening up. With the gradual optimization of agricultural production
capacity and structure, China has now formed a three-dimensional composite agricultural
production pattern.

In terms of the regional layout of production, the regionalization of agricultural
production development is obvious. Although agricultural products” production is mainly
concentrated in advantageous production areas, the production capacity of nontraditional
advantageous production areas is also gradually increasing, relying on the improvement
of mechanized farming level and technology level. For example, in the past, rice yield was
concentrated in the middle reaches of the Yangtze River and southeastern coastal provinces.
However, now the rice production in Heilongjiang, Jilin, Liaoning, Guangxi, Henan and
other provinces has increased year by year, showing obvious latecomer advantages (as
shown in Figure 2).

With the optimization of agricultural production structure, the pattern of agricultural
trade has been gradually adjusted along with agriculture’s comparative advantage. At
present, China’s imports of agricultural products are mainly aquatic products, meat and
grain, and the proportion of primary grain in exported agricultural products has decreased.
In contrast, the proportion of labor-intensive products such as vegetables, fruits and aquatic
products has increased to 55.74%. The export market for agricultural products is gradually
diversifying, and in addition to Asia, China’s agricultural products have also opened up
markets in Europe, the Americas, etc. In 2018, domestic rice exports increased by 74.7%
year-on-year, precisely due to the opening up of markets in Latin America, including
Puerto Rico.

The CEE countries have a long history of agricultural production and benefit from a
Mediterranean climate with a high degree of diversification in the range of agricultural
products. Among the CEE countries, Poland, Romania, Hungary and Bulgaria have
significant advantages in terms of total agricultural production (see Figure 3). Poland ranks
first in the EU and first in the world in terms of production of blackcurrant and rye, and
also ranks among the top in the EU and top 10 in the world in terms of production of apples,
rye, potatoes, sugar beets and milk; Romania has been known as the “barn of Europe” since
the Tsarist era”. Bulgaria is known as the “Land of Roses” and is also the second-largest
wine exporter in the world. The Czech Republic, Serbia and other up-and-coming countries
are also not to be underestimated in terms of agricultural production. Since the impact
of climate change varies across regions, scholars in the past predicted that agricultural
production in Eastern Europe would benefit from climate change [43]. In this research,
climate change refers primarily to anthropogenic climate change, arguing that emissions
of gases such as carbon dioxide and methane (i.e., greenhouse gases) are driving the rise
in global temperatures. As a result of such climate change, countries at high latitudes
may see increased yields because warmer temperatures are more favorable for the growth
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of certain crops [44-47]. However, countries such as Serbia experienced a small decline
in agricultural production after 2014 due to the frequent occurrence of meteorological
disasters in recent years. It is also due to such type of climate change that, in addition to
the slow-onset climate effects, the frequency of extreme weather events such as droughts,
floods, and storms may increase, causing crop and livestock losses in the short-term [48].
Therefore, agricultural production in CEE countries needs to be assessed comprehensively
to adjust accordingly to climate change.
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Figure 2. Comparison of rice yield ratio of each province from 1957 to 2017.

In the last half-century or so, the most produced agricultural products in CEE countries
are mainly barley, wheat, maize, potatoes, vegetables and dairy products. In terms of
changes in agricultural output, we have chosen a heat map to detect the dramatic increase
in agricultural production over the years. By the degree of color change, it can visually
reflect the agricultural products with significant yield increases in the form of special
highlighting. As can be seen from Figures 4 and 5, CEE countries showed significant
increases in the production of cotton seeds, palm nut oil, sunflower seeds, deep-sea fish,
citrus fruits, rape and mustard oil, sunflower seed oil, groundnuts, and bean products (see
Figure 4). After 2014, the structure of agricultural production in CEE countries showed a
small adjustment, with milk-based (excluding butter) products, pork, and sugar appearing



Mathematics 2021, 9, 503 10 of 23

among the most produced agricultural products, while the increase in this period. The main
products that increased significantly were yams, sugar canes, cottonseed oil, miscellaneous,
tomatoes and products, soybeans, spices, beer, etc. (see Figure 5).
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Considering the production of major agricultural products in CEE countries in 2018,
Poland is far ahead in terms of agricultural production capacity, with the production
of cereals and dairy products in Poland reaching 31.925 million tons and 13.702 million
tons [49], respectively, in 2018, both close to 50% of the production of similar products in
China in that year. Romania also has a clear comparative advantage in the production
of agricultural products other than pulses and sugar. The rest of the countries also have
their own production advantages. Bulgaria is stronger in cereal production, Hungary and
Serbia rank among the top CEE countries in fruit production, and Lithuania’s production
capacity for bean products is comparable to Poland’s. In addition, because half of the CEE
countries are near the sea, they have rich fish resources; however, fishery production is
greatly affected by environmental changes, such as in 2017, Lithuania’s fishery production
was affected by Atlantic hurricanes, and production decreased by 31.2% year-on-year [49].
Overall, however, CEE countries are gradually growing their position in the international
agricultural market, with total agricultural exports accounting for about 4% of the world,
more than half of which enter EU countries. Among the exported agricultural products,
cereals, dairy products, and tobacco are the main products that generate revenue.

3.3. Comparison of the Current State of Agricultural Inputs

In recent decades, the Chinese government has been stepping up its financial support
policies to subsidize the improvement of agricultural production, security and service
conditions. For example, in recent years, the Ministry of Agriculture and Rural Devel-
opment and the Ministry of Finance have cumulatively announced priority subsidies for
the purchase of advanced agricultural machinery, grain subsidies for farmers based on
the area of crops grown on arable land, feeding subsidies for farmers based on breed and
quantity, and enhanced subsidies and preferential policies for the use of organic fertilizers
and farmland protection to ensure the stable development of agriculture. Expenditure has
increased year by year, with agricultural fiscal expenditure amounting to 340.47 billion
yuan in 2007, accounting for 6.84% of the annual state fiscal expenditure, and increasing to
210.859 billion yuan in 2018, accounting for 9.55% of the annual state fiscal expenditure [40].

Thanks to the support for agricultural development, Chinese agriculture has begun
to show specialization and industrialization characteristics. In the past four decades, the
average annual growth rate of agricultural production machinery power and ownership
of large and medium-sized agricultural tractors exceeded 5%, and the average annual
growth rate of combined harvester ownership was nearly 12.5% (see Table 3). Moreover,
agricultural technology has been widely promoted and applied. In the five years from 2012
to 2017 alone, the R&D expenditure of agricultural research institutions has increased.

Table 3. Dynamics and quantity of major agricultural machinery in China.

Total Power of Number of Large and .
. . . . . Number of Combine
Agricultural Machinery Medium-Sized Agricultural Harvesters (Units)
(Million Kilowatts) Tractors (Units)
1978 11,749.90 557,358 18,987
2018 100,371.74 4,219,893 2,059,200

Source: National Bureau of Statistics of China.

In 2018, the first agricultural high-definition satellite was successfully launched, mark-
ing the future of agricultural monitoring with an “exclusive eye in the sky”. In the process
of industrialization, the government has provided financial subsidies for the establishment
of agricultural, industrial parks, supported the development of traditional rural villages
into industrial villages, and opened up sales channels for agricultural products by attract-
ing investment and developing e-commerce. Although the contribution rate of agricultural
science and technology progress in the rural revitalization plan is expected to exceed 60%
in 2020, which is basically double from the end of the 1970s in terms of vertical perspective,
it still has a certain gap compared with developed agricultural countries.
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Agricultural inputs are an important factor in agricultural development, especially for
CEE countries, where most of the technology adoption rates are low [48]. CEE countries
generally adopt policies to encourage agricultural development by granting subsidies
to agricultural enterprises and farmers through fiscal expenditures, but the indicator of
the share of agricultural expenditures in fiscal expenditures in 2018 showed a decreasing
trend compared to 2005, outnumbering those countries that increased. Poland decreased
from 2.4% to 0.9%, Hungary from 2.8% to 1.2%, and Bulgaria from 3% to 2.1% among the
countries with a large traditional agricultural advantage [49]. The decrease in agricultural
spending may be related to the slowdown in economic development in the countries
affected by the financial crisis after 2008, but it has now become one of the factors limiting
agricultural development in most CEE countries.

Despite the region’s natural conditions for agricultural development, the climatic
agricultural sector is still underdeveloped in most countries, with financial constraints
on farm size and mechanization and a large amount of non-modern and subsistence
agricultural production. Therefore, CEE governments’ agricultural inputs are mainly
through state funds and policies to provide the agricultural and agro-processing industries
with the industrial environment, machinery, and equipment needed for development.
Subsidies for plantation expansion in order to improve production levels and stabilize
output, e.g., the Albanian government has allocated an average of $10 million per year over
the past six years for the development of fruit and olive orchards, vineyards, greenhouses,
and crop storage facilities; and to facilitate agribusiness-related services. Facilities and
facilitating the process of services related to agribusiness, increasing technical assistance
to farmers, and developing organic agriculture to mitigate the environmental impact of
agricultural development to achieve sustainable agricultural development.

4. Methods and Materials for Evaluating Agricultural Cooperation Potential
4.1. Construction of Complementarity Coefficient

The quantitative study of complementarity is relatively complex, and the linkage of
economic activities greatly influences the measurement of complementarity. The methods
of measuring complementarity differ depending on the object of study. The main methods
used to test complementarity are the distance metric and the correlation coefficient method.
Among the correlation coefficient methods, the more common ones are Pearson’s corre-
lation coefficient and the cosine vector method. However, in this study, there are some
drawbacks to applying both. With the cosine correlation coefficient, the evaluation results
are affected by the sample’s starting criteria; with the Pearson’s correlation coefficient, the
standard deviation between the variables cannot be zero, i.e., none of the variables can
have the same value. If it exists, the correlation between the variables cannot be calculated
using Pearson’s correlation coefficient. Therefore, considering this study’s characteristics,
the method of “1-similarity coefficient” was chosen, and Pearson’s correlation coefficient
was adjusted to construct the complementarity index as follows:

Yk Xki X Xko — Yp—1 Xki X Xgo/ 1
noo.2 noo.2\2 noo.2 noo.20\2
\/Zkzl X — (Lkey xj)2/n — \/Zkzl Xpo — (Sko1 x5)/n

In this formula, Cjg denotes the index of complementarity between country i and
China on a given resource, x denotes a given agriculture-related resource, and n denotes
the number of traversals calculated.

Cio=1-

)

4.2. Model for Measuring the Potential of Agricultural Cooperation between China and CEE
Countries

After synthesizing this study’s theoretical basis and the reference results of the existing
studies, this study first constructs a static model of cooperation potential to complete the
static potential measurement of agricultural cooperation between China and CEE countries.

P = w1C(p)jo + w2C(e);o + w3C(s);o + wsC(t); 2
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where Py denotes the static agricultural cooperation potential, C(p),;, C(e);o, C(5)i0, C(t)o
denote the cooperation potential based on political, economic, socio-cultural, and techno-
logical complementarities, respectively, and w; — w4 denote the corresponding weights.

However, the agricultural cooperation between the two countries is not static, and the
scale and potential of agricultural cooperation between the two countries will be adjusted
accordingly as the scale of economic activities of each country changes. Therefore, the
measurement of agricultural cooperation potential should be measured from a dynamic
perspective. Therefore, this study introduces the value-added of agriculture and the value
of agricultural trade to construct the dynamic measurement model of cooperation potential
as follows:

DPy = / Vit X Tyy(w1P(p) ;o + w2P(e) ;o + w3 P(s);0 + waP(t);) 3)

where DPjy expresses dynamic cooperation potential, V;; denotes the value-added of
agriculture in the country i in future year t, and Tj; denotes the value of agricultural trade
between China and country 7 in future year ¢.

4.3. Data and Material

The types of resources in the external environment are vibrant, and the resource
factors that different types of enterprises need to pay attention to are variable. Therefore,
directly adopting the existing investment environment evaluation system cannot evaluate
the resource complementarity that agricultural enterprises focus on when international-
ization. The construction of a resource complementarity evaluation system that meets the
demands of agricultural enterprises can enrich enterprises’ decision-making basis and
help enterprises improve their adaptability to host countries, which is of great practical
significance in promoting the internationalization of agricultural enterprises.

In the selection of resource indicators, this study takes the PEST analysis framework
as the methodological basis. PEST analysis theory began to rise in the second half of the
20th-century, which is originated from the ETPS environmental analysis method proposed
by Aguilar in Scanning the Business Environment [50]. According to PEST analysis theory,
the analysis of the external macro-environment in which the enterprise is located needs
to focus on the four major external factors that will affect the operation of the enterprise,
including Political, Economic, Social and Technological, and there is a dynamic relationship
among the factors that influence each other. In the process of enterprise internationalization,
the macro environment is the basic condition for enterprises to carry out international
cooperation and the objective guarantee for sustainable development. Through PEST
analysis, we can systematically grasp the external environment’s present situation in which
enterprises are located.

This study combines the evaluation index system that can be used for reference in
existing studies and combines the principles of scientific and operability, comprehensive-
ness and representativeness, systematisms and hierarchy, and dynamics and stability to
construct the index system of resource complementarity in the external environment (as
shown in Table 4). The index system includes four categories: political resources envi-
ronment, economic resources environment, social and cultural resources environment,
and technical resources environment. There are four first-level indicators and 28 s-level
indicators refined on this basis, which basically cover the resource elements closely related
to the business operation and performance of agricultural enterprises in the process of
internationalization.
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Table 4. Evaluation index system of complementarity of agricultural, environmental resources.

Political Environment

Primary Index Secondary Index
Bilateral relations Number of bilateral relations C1
Political stability C2

Government effectiveness C3
Regulatory governance index C4
Corruption supervision index C5

Index of legal system C6
Right to speak and accountability C7

Institutional distance

Economic Environment

Arable land per capita C8
Natural resource Forest area per capita C9
Irrigation area per capita C10

Yield of beans per capita C11
Root and tuber yield per capita C12
Output of main fruits per capita C13
Agricultural output Yield of main vegetables per capita C14
Grain output per capita C15
Meat production per capita C16
Dairy production per capita C17

Trade integration degree C18

Foreign trade Competitive advantage in trade C19

Average annual GDP growth rate in recent ten years C20

Economic prospect X . . . .
prosp Five-year average foreign direct investment inflow C21

Social environment

Proportion of agricultural employment C22

Agricultural labor force Labor input C23

Traditional values and secular, rational Values C24

Cultural distance Survival value and self-realization value C25

Technical environment

Accessibility of the latest technology C26
Technical preparation Company and technology absorption C27
FDI and technology transfer C28

The data for 2009-2018 are mainly derived from authoritative information published
by international organizations such as the World Governance Index report, the Global Com-
petitiveness Index report, the World Bank, the Doing Business report, and the Measuring
the Information Society report.

4.4. Entropy Method

Entropy was originally a concept in thermodynamics and was later introduced into
information theory as information entropy. The entropy method is a more objective
method of assigning values. The basic idea is to determine objective weights based on
the magnitude of the variability of indicators, which can be applied in the socioeconomic
field. The entropy method is based on the principle of using information entropy while
calculating the entropy weight of each indicator according to the degree of variability of
each indicator and then using the entropy weight to modify the weight of each indicator,
and finally assigning a more objective weight to each indicator. In the calculation process,
the lower the information entropy of the indicator, the greater the variation of the indicator
value, the greater its weight, and the greater the impact on the comprehensive evaluation
results. Conversely, the greater the information entropy of an indicator, the smaller the
variation in the value of the indicator, the smaller its weight, and the smaller the impact on
the comprehensive evaluation results [51]. The entropy weighting coefficient method is
based on the concept and nature of entropy, which objectively quantifies and synthesizes
the inherent information of multiple indicators, eliminates the influence of subjective
perceived factors on the weights, and establishes an entropy-based multiple indicator
evaluation models to provide a basis for quantitative and objective evaluation and analysis



Mathematics 2021, 9, 503

17 of 23

of multiple indicators. Cooperation potential measurement involves several indicators, so
it is necessary to solve the indicator assignment problem first. Since different weighting
methods can lead to large differences in results, and methods such as expert judgment and
hierarchical analysis have the problem of strong subjectivity, this study chooses to use the
entropy method to assign index weights based on the information entropy of the system.
The process to determine indicator weights included the following steps.

Step 1: Set the number of evaluation objects is n, i.e., the number of samples is #, and
each sample contains m factors Xy, Xy, ... , Xj;, which form the original index data matrix
A= {ai]-}n X m;

Step 2: Normalizing the data of each indicator;

positive indicators Yj; = [X;; — min(X;)]/ [max(X;) — min(X;)] 4

negative indicators Yj; = [max(X;j) — X;j]/[max(X;j) — min(X;;)] (5)

Step 3: Calculate the information entropy of each index, the information entropy of
the jth index:

n
E]‘ = — Zl Pl‘]'Ii’lPi]' (6)
1=

where A =1/In(n), P;; = Y;;/ Y Yjj. If P;j = 0, then denotes lim P;;InP;; = 0;

P;;—0
ij
Step 4: Determine the weights of each indicator.

wi=1—-E)/(m=Y E), (i=12..... ) )

5. Results and Discussion

In the past, China’s economic impact on CEE countries was relatively small compared
to its average global influence. However, in the last decade, cooperation between China and
CEE countries has gradually increased, and bilateral trade volumes have continued to grow.
Increasingly, Chinese companies have started to explore the markets of CEE countries.
Regarding the factors influencing Chinese companies’ direct investment in CEE countries,
some scholars believe that this is due to the comparative advantages of CEE countries in
terms of unit labor costs, market size, trade openness, and proximity to the EU [52-54].
Wisniewski suggests that the primary purpose of Chinese companies’ investment in the
CEE region is to seek markets. By accessing the CEE market, Chinese firms have access
not only to the EU market but also to the CIS, Mediterranean countries, and EFTA [55].
Szunomar and McCaleb argue that it is mainly institutional factors and other aspects
that are difficult to quantify that play a role in Chinese MNCs’ direct investments in CEE
countries: including investment incentives and subsidies, the quality of political relations
and the willingness of governments to cooperate, as well as the possibility of obtaining
visas as well as permanent residence permits [56]. In this context, a study of the agricultural
sector in CEE countries is necessary for international cooperation [57].

According to relevant data of China and Central and Eastern European countries
in 2009-2018, this study evaluates and analyzes the agricultural cooperation potential
between China and Central and Eastern European countries. The specific analysis process
and results are as follows:

First, each index of Central and Eastern European countries’ original data in each
year is standardized. Then, following the “1-similarity coefficient method”, each index’s
complementarity is calculated. After this, according to the calculation formula in the
following steps, the specific gravity values of different samples under each index are
obtained (the value with the specific gravity value of 0 is set to 0.001), and the entropy value,
difference coefficient and weight of each index in each year are calculated, respectively.
Finally, the arithmetic average of the indicator weight values for each year of the CEE
countries was used to obtain the specific indicator weights, as shown in Table 5.
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Table 5. Calculation results of the index weight.

Index Ten-Year Average Weight (2009-2018)
Bilateral relations 0.03773969
Institutional distance 0.11476032
Natural resource 0.08040873
Production of agricultural products 0.04026833
Foreign trade 0.21893779
Market prospect 0.12369291
Agricultural labor input 0.12320300
Cultural distance 0.14206903
Technical preparation 0.11892016

It can be seen from the weight values in Table 5 that the top three first-level indicators
that have a significant influence on China and Central and Eastern European countries
are foreign trade, cultural distance and market prospect complementarity in turn. It is
important to note that, apart from the traditional trade and market factors, cultural distance
and institutional distance also have an important impact on agricultural cooperation
among countries. This is consistent with Kostova and Zaheer’s view that factors at the
institutional level profoundly influence the development of agribusiness [58]. This is mainly
because social and environmental resources are the most neglected factors in the process
of internalization of agricultural enterprises. However, when an enterprise enters the
host market, it will inevitably face invisible factors such as the host country’s legal system,
values and social preferences directly, and it is precisely these factors that significantly affect
the enterprise’s embeddedness in the host market. Sensitivity to social resources can be seen
as a reflection of market sensing, which is an integral part of a company’s market capability.
If an enterprise lacks the ability to pay attention to the social resources and environment
when entering the host market, it may encounter invisible barriers in the culture and be
unable to achieve its strategic objectives successfully. Hence, institutional distance is a
critical external factor affecting the internationalization of agricultural enterprises.

For agribusinesses, recognizing the potential value of resource portfolios with com-
plementary partners is one of the main challenges that firms face as they attempt to
better leverage the resource base of host countries through their internationalization strate-
gies [59]. From the quantitative analysis results of agricultural resources complementarity
between China and Central and Eastern European countries in Table 6, it can be seen that
the average evaluation value of agricultural, environmental resources complementarity
between 16 countries in this region and China is 0.53232, and the evaluation results of
complementarity mainly focus on the interval [0.34, 0.74]. The evaluation results of agri-
cultural resources complementarity between China and Central and Eastern European
countries can be divided into three intervals. Results which in the interval [0.34, 0.47]
indicates that the complementarity between the two countries is relatively poor, in the
interval [0.47, 0.60] indicates that the complementarity between the two sides is assessed
as good, while in the interval [0.60, 0.74] indicates that the complementarity between the
agricultural environment resources of the two sides is strong. Among the 16 CEE countries,
three countries (Estonia, Latvia and Lithuania) have the most complementary agricultural
resources with China, accounting for 18.75%; nine countries (Albania, Croatia, Czech,
Hungary, Montenegro, Macedonia, Poland, Slovakia and Slovenia) have better complemen-
tarity, accounting for 56.25%; four countries (Bosnia and Herzegovina, Bulgaria, Romania
and Serbia) have less complementarity, accounting for 25%. Moreover, it is essential to
note that, based on recent trends in complementarity research, Soda and Furlotti propose
an explanation under a triadic relationship in which resources are not complementary in
nature, but only when they are associated with a specific task, and the comparison between
resources generates complementarity [30]. This interpretation introduces the task into the
analysis of resource complementarity and helps to complement the role played by the task
itself in shaping the relationship in the study [60]. Therefore, the evaluation of resource
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complementarity in this research is valid mainly in the context of the task of developing an
internationalization strategy for agribusiness.

Table 6. Evaluation results of agricultural resources complementarity.

Ten-Year Average Complementarity

Results (2009-2018) Rank
Albania 0.589668424 5
Bosnia and Herzegovina 0.34235799 16
Bulgaria 0.454442742 14
Croatia 0.52054513 9
Czech 0.557899026 6
Estonia 0.731421116 1
Hungary 0.515076413 11
Latvia 0.639603316 3
Lithuania 0.645376068 2
Montenegro 0.540103791 7
Macedonia 0.517442887 10
Poland 0.485076778 12
Romania 0.455932877 13
Serbia 0.399758097 15
Slovakia 0.527539602 8
Slovenia 0.594999786 4

According to the evaluation model, the comprehensive evaluation results of agricul-
tural cooperation potential between China and Central and Eastern European countries
can be obtained, as shown in Table 7.

Table 7. Evaluation results of agricultural cooperation potential based on resource complementarity
between China and CEE countries (in thousand dollars).

Country 2021 2022 2023 2024 2025
Albania 95,428.02 95,616.04 95,774.30 95,902.99 96,002.16
Bosnia and 23,133.67 24,343.45 23,628.43 24,856.80 24,066.52
Herzegovma
Bulgaria 164,922.99 167,527.26 170,090.87 172,615.55 175,103.05
Croatia 101,359.79 97,786.28 94,131.80 90,386.51 86,538.64
Czech 453,574.48 467,279.86 480,929.84 494,529.10 508,081.63
Estonia 141,850.79 146,916.64 151,894.87 156,793.83 161,620.72
Hungary 467,984.91 490,246.61 512,241.19 534,001.65 555,555.50
Latvia 127,527.51 129,772.95 132,017.48 134,261.25 136,504.18
Lithuania 205,831.25 210,605.21 215,376.73 220,145.99 224.913.11
Montenegro 28,877.33 29,689.52 30,477.65 31,243.54 31,988.80
Macedonia 35,670.49 34,182.24 32,637.70 31,028.49 29343.95
Poland 1314,001.22  1,33824411  1,362,091.28 138556321  1,408,678.56
Romania 544,279.55 541,429.83 554,590.74 551,541.90 563,801.39
Serbia 222,698.01 219,106.10 236,501.73 231,355.90 248,946.08
Slovakia 83,653.20 81,628.20 97,092.39 81,524.28 79,217.58
Slovenia 124,629.40 128,592.96 132,498.51 136,351.03 140,154.89

The data in Table 7 show that China has tremendous potential to develop agricultural
cooperation with Poland in the future because the scale of agricultural production in
Poland is much larger than in other countries in CEE. In addition, Romania and Hungary
are also large agricultural countries in the CEE region, and Romania has an advantage
over Hungary in terms of both the scale of agricultural economic activities and the growth
rate, especially since 2009 when China’s agricultural trade with Romania has grown very
fast, with an increase of 77.24%. This finding is consistent with the findings of Agnieszka
McCaleb and Agnes Szunomar [61]. Although the current potential of Hungarian-Chinese
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cooperation is not as high as that of Romania, the prospects of agricultural cooperation
with China in the future are very promising, mainly since the growth of agricultural trade
between Hungary and China is the fastest among Central and Eastern European countries,
growing more than four times, with the trade volume of agricultural products between the
two sides reaching only $16,571,000 in 2009, but the trade scale has reached $80,357,000
in 2018 [40]. Therefore, despite the small scale of agricultural production and relatively
slow agriculture in Montenegro, Macedonia and Bosnia and Herzegovina, the potential for
agricultural cooperation between CEE countries and China is very high in the long run
and on the whole.

In summary, we have evaluated the complementarity and cooperation potential of
agricultural resources between China and CEE countries. However, it should be clarified
that: first of all, the cooperation potential only has a relative meaning, so the calculated
cooperation potential cannot replace the study of cooperation mechanism. Second, the
breakthrough point of this study is for the examination of resource complementarity, and
the dialectical relationship between the maximum cooperation potential and the possible
cooperation potential will be considered in further studies. Finally, agricultural cooperation
between China and CEE countries is not limited to complementarities. The main purpose
of assessing complementarity is to build on the current cooperation and further explore
the scope for comprehensive collaboration in terms of policy, institutions, technology and
other aspects [62].

6. Conclusions

In the evaluation study of the potential of agricultural cooperation between China
and CEE countries, based on the existing research literature and the analysis of the data
related to the agricultural development of CEE countries, this paper first selects ten primary
indicators and twenty-eight secondary indicators to evaluate the complementarity between
China and CEE countries based on their political, environmental resources, economic, en-
vironmental resources, social, environmental resources and technological, environmental
resources. On this basis, considering the scale of agricultural development and trade be-
tween China and CEE countries, an evaluation model of agricultural cooperation potential
between China and CEE is constructed, and the following conclusions are drawn.

In the index system for evaluating the complementarity of agricultural, environmental
resources between China and Central and Eastern European countries, although traditional
factors such as foreign trade, market prospects and agricultural labor input still have a
consideable weight, cultural distance and institutional distance have also become critical
influencing factors.

The results of the assessment of the complementarity of agricultural, environmental
resources between China and Central and Eastern European countries are concentrated
between [0.43, 0.75], among which countries with strong complementarity with China’s
agricultural, environmental resources include Albania, Lithuania and Estonia.

In terms of overall cooperation potential, in general, there is tremendous potential for
future agricultural cooperation between China and Poland, the Czech Republic, Romania
and Hungary, and agricultural enterprises should make these countries the critical targets
for future investment and cooperation.

In addition, some limitations deserve further contemplation. First, the assessment of
agricultural complementarity has not yet yielded a widely accepted framework, and it is not
easy to thoroughly examine all the influencing factors. A more comprehensive framework
needs to be further developed, especially for a more scientific approach to qualitative
quantities. Second, the dynamics of agricultural cooperation potential assessment is mainly
based on examining economic development and trade cooperation, which should be further
refined in future studies. Based on the current study, researchers can expand the analysis
and study of agribusinesses and agriculture-related investors’ practical decision-making
factors to enhance the precision of the empirical investigation findings efficiently.



Mathematics 2021, 9, 503 21 of 23

Author Contributions: Conceptualization, X.Q. and R.G.; methodology, X.Q. and R.G.; software,
Y.H.; validation, X.Q. and R.G.; formal analysis, X.Q. and R.G.; investigation, R.G.; resources, data
curation, X.Q. and R.G.; writing—original draft preparation, R.G.; writing—review and editing, X.Q.;
visualization, R.G.; supervision, X.Q.; project administration, X.Q.; funding acquisition, X.Q. All
authors have read and agreed to the published version of the manuscript.

Funding: This article was supported by a grant from the Chinese National Funding of Social Science
(15AGL002).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Publicly available datasets were analyzed in this study. These data
can be found here: National Bureau of Statistics of China (http:/ /www.stats.gov.cn/tjsj/), Eurostat.
(https:/ /ec.europa.eu/eurostat/data/database), FAOSTAT (http:/ /www.fao.org/faostat/en/#data).

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study, in the collection, analyses, or interpretation of data, in the writing of the manuscript, or
in the decision to publish the results.

References

1.  Harrison, ]J.S.; Hitt, M.A.; Hoskisson, R.E.; Ireland, R.D. Synergies and post-acquisition performance: Differences versus
similarities in resource allocations. J. Manag. 1991, 17, 173-190. [CrossRef]

2. Barney, J. Firm resources and sustained competitive advantage. J. Manag. 1991, 17, 99-120. [CrossRef]

3. Collis, D.J.; Montgomery, C.A. Competing on Resources: Strategy in the 1990s. Knowledg. Strateg. 1999, 73, 25-40.

4. Wernerfelt, B. A Resource-Based View of the Firm. Strateg. Manag. ]. 1984, 5, 171-180. [CrossRef]

5. Peteraf, M.A. The Cornerstones of Competitive Advantage: A Resource-Based View. Strateg. Manag. ]. 1993, 14, 179-191.
[CrossRef]

6.  Grant, R M. The Resource-Based Theory of Competitive Advantage: Implications for Strategy Formulation. Calif. Manag. Rev.
1991, 33, 114-135. [CrossRef]

7. Kannan-Narasimhan, R.; Lawrence, B.S. How innovators reframe resources in the strategy-making process to gain innovation
adoption. Strateg. Manag. ]. 2018, 39, 720-758. [CrossRef]

8.  Sonenshein, S. How organizations foster the creative use of resources. Acad. Manag. |. 2014, 57, 814-848. [CrossRef]

9.  Wiedner, R,; Barrett, M.; Oborn, E. The emergence of change in unexpected places: Resourcing across organizational practices in
strategic change. Acad. Manag. ]. 2017, 60, 823-854. [CrossRef]

10. Sharma, V.M.; Erramilli, M.K. Resource-Based Explanation of Entry Mode Choice. |. Mark. Theory Pract. 2004, 12, 1-18. [CrossRef]

11. De Ferranti, D.; Perry, G.E.; Lederman, D.; Maloney, W.F. From Natural Resources to the Knowledge Economy: Trade and Job Quality;
The World Bank: Washington, DC, USA, 2002.

12. Wright, G. The Origins of American Industrial Success, 1879-1940. Am. Econ. Rev. 1990, 80, 651-668.

13. Barney, ].B. Strategic Factor Markets: Expectations, Luck, and Business Strategy. Manag. Sci. 1986, 32, 1231-1241. [CrossRef]

14. Chatain, O. How do strategic factor markets respond to rivalry in the product market? Strateg. Manag. J. 2014, 35, 1952-1971.
[CrossRef]

15.  Resmini, L. FDI, Industry location and regional development in new member states and candidate Countries: A policy perspective,
Workpackage No 4. In The Impact of European Integration and Enlargement on Regional Structural Change and Cohesion: EURECO, 5th
Framework Programme; European Commission: Brussels, Belgium, 2005.

16. Laszlo, T.; Timothy, M.; Devinney, T.P. Introduction to Part II: Institutional Theory in International Business and Management.
Adv. Int. Manag. 2012, 25, 33—42.

17.  Dunning, J. Multinational Enterprises and the Global Economy; Addison-Wesley: London, UK, 1992.

18.  Dunning, J.H. Location and the multinational enterprise: A neglected factor? J. Int. Bus. Stud. 1998, 29, 45-66. [CrossRef]

19. Dunning, ]. H.; Lundan, S.M. Institutions and the OLI paradigm of the multinational enterprise. Asia Pac. J. Manag. 2008, 25,
573-593. [CrossRef]

20. Khanna, T,; Palepu, K. Why focused strategies may be wrong for emerging markets. Harv. Bus. Rev. 1997, 75, 41-54.

21. Wan, W.P,; Hoskisson, R.E. Home country environments, corporate diversification strategies, and firm performance. Acad. Manag.
J. 2003, 46, 27-45.

22. Castrogiovanni, G.J. Environmental munihcence; a theoretical assessment. Acad. Manag. Rev. 1991, 16, 542-565. [CrossRef]

23. Sirmon, D.G.; Hitt, M.A,; Ireland, R.D. Managing firm resources in dynamic environments to create value: Looking inside the
black box. Acad. Manag. Rev. 2007, 32, 273-292. [CrossRef]

24. Ullman, E.L. American Commodity Flow; University of Washington Press: Seattle, WA, USA, 1957; pp. 5-50.

25. Gulati, R.; Gargiulo, M. Where do interorganizational networks come from? Am. J. Sociol. 1999, 104, 1439-1493. [CrossRef]


http://www.stats.gov.cn/tjsj/
https://ec.europa.eu/eurostat/data/database
http://www.fao.org/faostat/en/#data
http://doi.org/10.1177/014920639101700111
http://doi.org/10.1177/014920639101700108
http://doi.org/10.1002/smj.4250050207
http://doi.org/10.1002/smj.4250140303
http://doi.org/10.2307/41166664
http://doi.org/10.1002/smj.2748
http://doi.org/10.5465/amj.2012.0048
http://doi.org/10.5465/amj.2014.0474
http://doi.org/10.1080/10696679.2004.11658509
http://doi.org/10.1287/mnsc.32.10.1231
http://doi.org/10.1002/smj.2188
http://doi.org/10.1057/palgrave.jibs.8490024
http://doi.org/10.1007/s10490-007-9074-z
http://doi.org/10.5465/amr.1991.4279475
http://doi.org/10.5465/amr.2007.23466005
http://doi.org/10.1086/210179

Mathematics 2021, 9, 503 22 of 23

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Scott, W.R.; Davis, G.F. Organizations and Organizing: Rational, Natural and Open Systems Perspectives; Routledge: Abingdon, UK,
2015.

Ennen, E.; Richter, A. The whole is more than the sum of its parts—Or is it? A review of the empirical literature on complementar-
ities in organizations. J. Manag. 2010, 36, 207-233. [CrossRef]

Dierickx, I.; Cool, K. Asset Stock Accumulation and Sustainability of Competitive Advantage. Manag. Sci. 1989, 35, 1504-1511.
[CrossRef]

Reed, R.; Defillippi, R.J. Causal Ambiguity, Barriers to Imitation, and Sustainable Competitive Advantage. Acad. Manag. Rev.
1990, 15, 88-102. [CrossRef]

Soda, G.; Furlotti, M. Bringing tasks back in: An organizational theory of resource complementarity and partner selection. J.
Manag. 2017, 43, 348-375. [CrossRef]

Wang, L.; Zajac, E.J. Alliance or acquisition? A dyadic perspective on interfirm resource combinations. Strateg. Manag. J. 2007, 28,
1291-1317. [CrossRef]

Katila, R.; Ahuja, G. Something old, something new: A longitudinal study of search behavior and new product introduction.
Acad. Manag. J. 2002, 45, 1183-1194.

Helfat, C.E.; Peteraf, M.A. Managerial cognitive capabilities and the microfoundations of dynamic capabilities. Strateg. Manag. J.
2015, 36, 831-850. [CrossRef]

Luo, X.; Deng, L. Do birds of a feather flock higher? The effects of partner similarity on innovation in strategic alliances in
knowledge-intensive industries. J. Manag. Stud. 2009, 46, 1005-1030. [CrossRef]

Lin, Z.; Yang, H.; Arya, B. Alliance partners and firm performance: Resource complementarity and status association. Strateg.
Manag. ]. 2009, 30, 921-940. [CrossRef]

Deken, F,; Berends, H.; Gemser, G.; Lauche, K. Strategizing and the initiation of interorganizational collaboration through
prospective resourcing. Acad. Manag. . 2018, 61, 1920-1950. [CrossRef]

Hoskisson, R.E.; Wright, M.; Filatotchev, I.; Peng, M.W. Emerging multinationals from mid-range economies: The influence of
institutions and factor markets. J. Manag. Stud. 2013, 50, 1295-1321. [CrossRef]

Insead, L.C.; Chatain, O. Competitors’ resource-oriented strategies: Acting on competitors’ resources through interventions in
factor markets and political markets. Acad. Manag. Rev. 2008, 33, 97-121. [CrossRef]

Markman, G.D.; Gianiodis, P.T.; Buchholtz, A.K. Factor-market rivalry. Acad. Manag. Rev. 2009, 34, 423-441. [CrossRef]
National Bureau of Statistics of China. Available online: http://www.stats.gov.cn/tjsj/ (accessed on 9 October 2020).

Eurostat. Available online: https://ec.europa.eu/eurostat/data/database (accessed on 8 September 2020).

Ghose, B. Food security and food self-sufficiency in china: From past to 2050. Food Energy Secur. 2015, 3, 86-95. [CrossRef]

Von Lampe, M.; Willenbockel, D.; Ahammad, H.; Blanc, E.; Cai, Y.; Calvin, K.; Fujimori, S.; Hasegawa, T.; Havlik, P.; Heyhoe,
E.; et al. Why do global long-term scenarios for agriculture differ? An overview of the AgMIP global economic model
intercomparison. Agric. Econ. 2014, 45, 3-20. [CrossRef]

Ahammad, H.; Heyhoe, E.; Nelson, G.; Sands, R.D.; Fujimori, S.; Hasegawa, T.; van der Mensbrugghe, D.; Blanc, E.; Havlik, P;
Valin, H.; et al. The Role of International Trade under a Changing Climate: Insights from Global Economic Modelling. In Climate
Change and Food Systems: Global Assessments and Implications for Food Security and Trade; Elbehri, A., Ed.; FAO: Rome, Italy, 2015.
Organisation for Economic Co-operation and Development. The Economic Consequences of Climate Change; OECD Publishing;:
Paris, France, 2015. [CrossRef]

Havlik, P.; Valin, H.; Gusti, M.; Schmid, E.; Leclere, D.; Forsell, N.; Herrero, M.; Khabarov, N.; Mosnier, A.; Cantele, M.; et al.
Climate Change Impacts and Mitigation in the Developing World; Policy Research Working Paper 7477; World Bank: Washington, DC,
USA, 2015; Available online: http://documentsl.worldbank.org/curated /en/866881467997281798 /pdf/WPS7477 pdf (accessed
on 9 November 2010).

Blanco, M.; Ramos, F.; Van Doorslaer, B.; Martinez, P.; Fumagalli, D.; Ceglar, A.; Fernandez, FJ. Climate change impacts on EU
agriculture: A regionalized perspective taking into account market-driven adjustments. Agric. Syst. 2017, 156, 52-66. [CrossRef]
Food and Agriculture Organization. The State of Agricultural Commodity Markets 2018: Agricultural Trade, Climate Change and Food
Security; Food and Agriculture Organization: Rome, Italy, 2018.

FAOSTAT. Available online: http:/ /www.fao.org/faostat/en/#data (accessed on 18 August 2020).

Aguilar, EJ. Scanning the Business Environment; Macmillan Company: New York, NY, USA, 1967.

Benedetto, F.; Giunta, G.; Mastroeni, L. A maximum entropy method to assess the predictability of financial and commodity
prices. Digit. Signal Process. 2015, 46, 19-31. [CrossRef]

Bevan, A.A,; Estrin, S. The determinants of foreign direct investment into European transition economies. J. Comp. Econ. 2004, 32,
775-787. [CrossRef]

Clausing, K.A.; Dorobantu, C.L. Re-entering Europe: Does European Union candidacy boost foreign direct investment? Econ.
Transit. 2005, 13, 77-103. [CrossRef]

Janicki, H.P.; Wunnava, P.V. Determinants of foreign direct investment: Empirical evidence from EU accession candidates. Appl.
Econ. 2004, 36, 505-509. [CrossRef]

Wisniewski, P.A. Aktywno$é w Polsce przedsiebiorstw pochodzacych z Chin. Int. |. Manag. Econ. 2012, 34, 108-127.


http://doi.org/10.1177/0149206309350083
http://doi.org/10.1287/mnsc.35.12.1504
http://doi.org/10.5465/amr.1990.4308277
http://doi.org/10.1177/0149206314535435
http://doi.org/10.1002/smj.638
http://doi.org/10.1002/smj.2247
http://doi.org/10.1111/j.1467-6486.2009.00842.x
http://doi.org/10.1002/smj.773
http://doi.org/10.5465/amj.2016.0687
http://doi.org/10.1111/j.1467-6486.2012.01085.x
http://doi.org/10.5465/amr.2008.27745499
http://doi.org/10.5465/amr.2009.40632072
http://www.stats.gov.cn/tjsj/
https://ec.europa.eu/eurostat/data/database
http://doi.org/10.1002/fes3.48
http://doi.org/10.1111/agec.12086
http://doi.org/10.1787/9789264235410-en
http://documents1.worldbank.org/curated/en/866881467997281798/pdf/WPS7477.pdf
http://doi.org/10.1016/j.agsy.2017.05.013
http://www.fao.org/faostat/en/#data
http://doi.org/10.1016/j.dsp.2015.08.001
http://doi.org/10.1016/j.jce.2004.08.006
http://doi.org/10.1111/j.1468-0351.2005.00208.x
http://doi.org/10.1080/00036840410001682214

Mathematics 2021, 9, 503 23 of 23

56.

57.

58.

59.

60.

61.

62.

Szunomadr, A.; McCaleb, A. Chinese and other east Asian foreign direct investment in central and Eastern Europe: Motives,
location choices and employment approaches. In CESifo Forum; Ifo Institut-Leibniz-Institut fiir Wirtschaftsforschung an der
Universitat Miinchen: Miinchen, Germany, 2018; Volume 19, pp. 9-14.

Klepacki, B. Organizacyjno-ekonomiczne uwarunkowania wykorzystania potencjalu polskiego rolnictwa. Pamigtnik Putawski
2003, 132, 173-184.

Kostova, T.; Zaheer, S. Organizational legitimacy under conditions of complexity: The case of the multinational enterprise. Acad.
Manag. Rev. 1999, 24, 64-81. [CrossRef]

Dyer, ].H.; Singh, H. The relational view: Cooperative strategy and sources of interorganizational competitive advantage. Acad.
Manag. Rev. 1998, 23, 660-679. [CrossRef]

Mitsuhashi, H.; Greve, H.R. A matching theory of alliance formation and organizational success: Complementarity and
compatibility. Acad. Manag. ]. 2009, 52, 975-995. [CrossRef]

McCaleb, A.; Szunomér, A. Chinese foreign direct investment in central and Eastern Europe: An institutional perspective. In
Chinese Investment in Europe: Corporate Strategies and Labour Relations; European Trade Union Institute (ETUI): Brussels, Belgium,
2017.

Su, S.; Huo, X.; Huang, M. Analysis of agricultural investment cooperation potential and space between China and “Belt and
Road” countries. Asia Pac. Econ. 2019, 2, 112-121, 152.


http://doi.org/10.5465/amr.1999.1580441
http://doi.org/10.5465/amr.1998.1255632
http://doi.org/10.5465/amj.2009.44634482

	Introduction 
	Literature Review 
	Analysis of the Basic Conditions for Agricultural Cooperation between China and CEE Countries 
	Comparison of Natural Resources 
	Comparison of the Current State of Agricultural Production 
	Comparison of the Current State of Agricultural Inputs 

	Methods and Materials for Evaluating Agricultural Cooperation Potential 
	Construction of Complementarity Coefficient 
	Model for Measuring the Potential of Agricultural Cooperation between China and CEE Countries 
	Data and Material 
	Entropy Method 

	Results and Discussion 
	Conclusions 
	References

