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Abstract: Rural economic development helps reduce the income inequality in China. Existing studies
show the positive effects of rural reforms, however, whether the rural credit cooperative’s share-
holding reform promotes rural economic development and whether effects are exerted through
the synergism between agricultural producers and rural financial institutions remain unclear yet.
Employing the rationale of isomorphic incentive compatibility from system science, we analyze the
necessity and influencing conduit of rural credit cooperative’s shareholding reform theoretically.
Analysis shows that only the financial services from rural commercial banks can promote the modern-
ized production, and thus the synergism between them drives rural economic development. Then we
make empirical analysis on the effect with a Chinese provincial sample. Comparing to provinces with
lower reform progress, the provinces with greater reform progress are influenced more prominently
by this reform. Applying coupling coordination degree model, the coordination between agricultural
production and rural banking development shows obvious increase, especially after the formal
implementation of shareholding reform on rural credit cooperative. Empirical results indicate that
this synergism plays positive roles in promoting agricultural growth and reducing the urban–rural
income gap. In addition, these effects are more pronounced after the formal implementation of
shareholding reform.

Keywords: shareholding reform of rural credit cooperative; rural commercial bank; agricultural
industrialization; system; isomorphic incentive compatibility; synergism; coupling coordination
degree; agricultural growth; urban-rural income gap

1. Introduction

The rural China has undergone several institutional changes of banking in the last
century [1]. In addition, rural credit cooperative has become a dominant supplier of credit to
farm production and SMEs (small and medium enterprises) in rural China since the middle
of 1990s [2]. (Cooperative is a kind of organization tackling things with cooperation or
serving members based on the common interest or objective that the cooperative is intended
to achieve [3,4]. Chinese guiding document in 1999 defines rural credit cooperative is an
organization aiming at solving credit shortages of members in livelihood and agricultural
production, whose members are usually rural households and offer a majority of founding
capital [5]). With continued poor performance of rural credit cooperative due to depressed
prices of agricultural products and a long-lasting downturn of rural households’ income [6],
the Chinese government was forced to implement the RCC (rural credit cooperative)
shareholding reform in 2003. Although led by the government, this institutional change has
been transforming the institutional form of rural credit cooperative in the city and county
level actually [7]. (Chinese administrative districts consist of four levels from large to small,
province, city, county, and township. Counties incorporate townships and rural areas).
Depending on the operating environment and specific condition of institutions, rural credit
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cooperative can choose from three institutional forms: rural commercial bank based on
shareholding system (a common institution of modern enterprise), rural cooperative banks
based on cooperative shareholding system, or just make some improvements based on
cooperative ownership before 2012. Transforming the institutional form into a shareholding
system became the only choice for the rest of rural credit cooperatives and rural cooperative
banks in 2012, which is regarded as the formal implementation of RCC shareholding
reform [8]. In 2019, there were 1423 headquarters and 77,258 branches of rural commercial
banks [9]. Over 80% of them are located at county areas.

Policymakers intend to realize two goals in RCC (rural credit cooperative hereafter)
shareholding reform: The one is achieving financial viability through improvement of
corporate governance in the shareholding system; the other is establishing small and
locally owned commercial banks mainly for rural households and businesses, which has
been documented as the booster of local economic development [10–13]. However, some
scholars and banking staff cast doubt whether the reform is fundamental enough to achieve
these goals, or formalistic, even just by changing the information in the signboards and
licenses [14]. This is because a majority of rural commercial banks look like they are
keeping the same outlets location, shareholder, executive board, staff, and service after the
reform [15,16]. The controversy leads to confusion about the effect of this reform on rural
economic development. Apart from this, related empirical studies focus on the effect of
RCC shareholding reform on the institution’s operating performance [6,17–20], while its
effect on rural economic development remains unanswered, which also intensifies the voice
of doubt. In the context of prominent rural–urban income gap (Figure 1), (Among several
income gaps in China, urban-rural income gap is the most prominent one. It has been
slightly enlarging over the past decades and the urban disposable income has been nearly
2.6 times the rural disposable income in 2019) transforming the agricultural production
method into modernized mode, such as agricultural industrialization, is one of the crucial
measures as it can improve agricultural productivity through specialized division of
labor, scale, and intensive production and technique upgrades [21–24]. (As a modernized
production, agricultural industrialization is a relationship mode for realizing a combination
of production, processing, and sales, which is characterized by standardization, scale
production, and specialization, and where decisions at the front-end of the supply chains
are based on knowledge of the markets’ needs [23–25]. The leading enterprise is the core
part of agricultural industrialization. In January of 2021, Chinese Ministry of Agriculture
and Rural Affairs released a policy to regulate the transfer of land management right
in order to add further momentum to agricultural industrialization [26]). It is urgent
to establish specialized financial institutions that serve rural revitalization as China has
entered the transition phase of rural revitalization after winning the battle against poverty.
This confused cognizance hinders the rural commercial bank from identifying its function or
responsibility clearly, and thus providing enough support to agricultural industrialization
and rural revitalization firmly. According to a survey in China Family Panel Studies
conducted by Peking University in 2018, only about 15% of producers engaging in scale
production have access to banking loans [27]. Therefore, we attempt to discuss the necessity
of RCC shareholding reform and evaluate its performance from the perspective of rural
economic development. The related results could not only strengthen the confidence of the
rural commercial bank to offer stronger credit support but provide practical reference for
deepening reform and promoting further development of the rural commercial bank.
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Figure 1. Chinese Rural Disposable Income, Urban Disposable Income and Urban-Rural Income Ratio from 1978 to 2019.
Source: this figure is accessed from Li [28].

Some empirical studies have provided evidences that the institutional change con-
tributes to economic growth, despite the absence of technology upgrade sometimes [29,30].
There are also researches documenting the positive effect of financial institutional change
on economic development [31–34]. These suggest that RCC shareholding reform may
play a positive role in rural economic development. Moreover, rural commercial bank
has more adequate capital and higher financial viability after relinquishing bad loans and
negative equity comparing to rural credit cooperative, which strengthens their capacity
to support agricultural production as well as rural economy with more capital. (The
average capital adequacy ratio of rural banking institutions has increased from −8.45%
in 2002 (pre-reform) to 12.97% in 2019 (in the reform). [35]). More adequate capital of
rural commercial banks enables peasants, especially smallholders, to have better access
to credit. In addition, it brings more inputs, educated labor, and techniques upgrade, and
thus promotes economic development in rural areas [36–44]. Meanwhile, institutions after
the reform have more freedom as the regulation released in the RCC shareholding reform
prevents local government from interfering in the operation and management [45]. Less
intervention from the government could lower risk-taking and avoid policy lending and
the resultant productivity erosion [46–50]. Furthermore, Chinese Banking and Insurance
Regulatory Commission (CBIRC) has tightened the regulation on the operating zone and
prohibited the rural commercial bank from operating across regions, such as setting up
branches at places different to the headquarters [51,52]. CBIRC also sets a base line on
the proportion of credit extending to businesses involved with agriculture, and small and
micro businesses [53]. They both enable the funds of rural commercial bank to retain at
the local areas and support rural economic development. Hence, we propose the first
hypothesis that RCC shareholding reform can promote rural economic development.

To identify the channel through which RCC shareholding reform exerts an effect, we
employ the approach of system science. The investigated subjects of system science are
characterized by relatively large-scale, complicated behaviors, inside interactions, and
facing randomness from outside [54–56]. Studies in social science, like economy and ed-
ucation, have employed this approach [57–62]. Following the previous study, we regard
Chinese rural economy as an organic system with functions of providing agricultural
products, raw materials, and jobs, which consists of an agricultural production subsystem
and rural banking subsystem. (The system is defined as an organic whole with a specific
function in system science [54,55,63]. Elements are the basic constituents of the system
and there are subsystems made up of elements in some complicated systems [63,64]). The
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evolution of a system is driven by not only the selection made by the system’s interaction
with the environment, but the synergism resulting from coordinated interaction between
the inside elements or subsystems [63,65]. Thus, in addition to the production method
selected by agricultural producers and consequent productivity growth, rural economic
development lies in the synergism between subsystems inside (Figure 2). The rationale
of isomorphic incentive compatibility underscores that subsystems can realize the coin-
cidence of interests, coordinated interaction, and resultant synergism when there is an
isomorphic relationship, namely high similarity and order in their inner structures [63–65].
(The isomorphic relationship between systems shows that an element in a system only
corresponds to a related element in another system [64,66]. We give a more detailed ex-
planation in Section 2). Institutional change usually aims at the game equilibrium among
interest-related parties through shaping their interaction [67]. Particularly, the rural com-
mercial bank makes operating decisions such as loans granting, based on the principle of
one-share-one-vote to gain maximum profits, rather than operating under one-member-
one-vote for mutual aid in RCC’s period [68,69]. In addition, the decrement in the number
of members, namely shareholders after the reform, makes ownership structure more con-
centrated [69,70]. (A survey in Shanxi Province shows that the rural credit cooperatives
there have over 3000 members on average before the RCC shareholding reform [69]. Some
studies show that the shareholders’ number of rural commercial banks has decreased by
over 75%, comparing to the number in the RCC period [70]). Both of them make sharehold-
ers’ interests more coincident, bringing facilitation in decision-making and monitoring,
and greater effectiveness of operation. Therefore, we propose the second hypothesis that
promoting the synergism between rural banking institutions and agricultural producers is
a plausible mechanism through which RCC shareholding reform promotes rural economic
development.

Figure 2. The Sustainable development of the rural economic system. S1, S2 denote the first, the second subsystem inside
the rural economic system. The shapes denote elements inside the subsystems. Source: Based on authors’ own work.

To verify the two hypotheses above, we conduct this study with a sample of 30 Chinese
mainland provinces, autonomous regions, and municipalities. The remainder of our study
is organized as follows. Section 2 discusses the necessity and influencing mechanism
of shareholding reform. Methodology and data description are presented in Section 3.
We present empirical results and discussion in Section 4. Conclusions are shown in the
last section.
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2. Necessity and Influencing Mechanism of RCC Shareholding Reform
2.1. Necessity of RCC Shareholding Reform
2.1.1. Rationale of Isomorphic Incentive Compatibility

We propose the rationale of isomorphic incentive compatibility on the basis of the
cybernetics, the dissipative structure theory, and the non-addition theory in the system
science to explain the necessity of RCC shareholding reform. We also apply it to illustrate
the theoretical mechanism through which this reform promotes rural economic develop-
ment. This rationale describes that a system could go forward where subsystems are in
isomorphic relationship. We start with the isomorphic relationship.

Isomorphic relationship shows an extremely similar structure between systems or
subsystems inside a system, where elements are sequenced in order. It is a concept in
mathematics originally representing a bijective linear map between two root systems in
the Euclidean space [71]. Cybernetics defines isomorphic relationship as an element in a
system (or subsystem) that only corresponds to a related element in another system (or
subsystem) [55,64,66]. To better illustrate the isomorphic relationship between subsystems,
we describe it with the help of mathematical expression following Klír and Valach [64] and
Peng [66].

We assume two subsystems S1 and S2 constituting the whole system S. Subsystem
S1 can be denoted as a set: S1 = {A1, R1}. A1 is a set of all the elements in subsystem S1,
illustrated as A1 = {a11, · · · , a1i}. R1 is a set of rij(i, j = 0, 1, · · · , n), and rij represents all the
information linkages among the elements, and between elements and external environment
a10. Likewise, subsystem S2 can also be illustrated as a set. Namely, S2 = {A2, R2}, where
A2 = {a21, · · · , a2k}, rpq(p, q = 0, 1, · · · , m).

If subsystem S1 is isomorphic to subsystem S2, then the relationship can be illus-
trated as:

1. There is one-to-one correspondence between elements in set A1 and elements in
set A2.

2. There is one-to-one correspondence between elements in set R1 and elements in
set R2.

Particularly, if a11 corresponds to a21, a1i corresponds to a2k, then r11i corresponds
to r21k.

Figure 3 plots the isomorphic relationship between subsystem S1 and subsystem S2
when they consist of two elements and related information linkage.

Figure 3. Isomorphic Relationship between Subsystem S1 and Subsystem S2. Source: Based on authors’ own work.

Dissipative structure theory has been applied to explain the development of human-
earth system, environment–tourism–economy system, and urban development system
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and the like [72–74]. According to the dissipative structure theory, an isolated system is
characterized by the unordered sequence of elements (or subsystems) and movements,
and lack of information (or materials, energy) exchange [56,63]. It does not differentiate
with the outside environment and is not functional. Prigogine [58] denotes the process
of entropy increase as that system tends to be unordered inside and lose exchange with
the outside. (Entropy is a measure of disorder within a macroscopic system [72]. When
there is information (or material, energy) exchange, the value of the entropy decreases.
Otherwise, it increases [56]). The linkages with the environment or other systems enable
the elements (or subsystems) inside the system to be ordered, which is the process of
negentropy [56]. Isomorphic relationship is a type of linkage and brings the process of
negentropy. Incentive compatibility denotes the exchange of information and material
such as funds. As a result, there is highly ordered sequence of elements (or subsystems) as
isomorphic relationship requires the correspondence between every element and between
every element and environment.

From the perspective of system science, the sequence of elements and subsystems
reflects the structure of the system and is an important determinant of the property and
quality of a system’s function [54,63]. As Bertalanffy [54] noted, the more ordered elements
or subsystems are, the higher level that they reinforce each other. Based on his non-
addition theory, the new collective driving force goes beyond adding up the forces of
single subsystems (elements) simply if there is ordered sequence or coordinated interaction
between elements (subsystems) [54]. In this case, the whole system is driven by a much
greater power, namely the synergism between the elements (or subsystems). In addition, it
can also perform its function better.

2.1.2. Analysis on the Necessity of RCC Shareholding Reform

We apply the rationale of isomorphic incentive compatibility to analyze the necessity
of RCC shareholding reform. The rural economy is a system consisting of agricultural
production subsystem and rural banking subsystem. Before the shareholding reform
formally started, the Chinese government explored the transformation of agricultural
production method and conducted agricultural industrialization project (Table 1). Different
to small-peasant production characterized by self-sufficiency and diversified, the method
of agricultural industrialization is intensive, including gathering production capital, tools,
and workforce to several lands. Besides resources concentrated, there is information
exchange to realize optimal allocation in resources in this intensive production method.
(The concentrated resource is relative to small-peasant production, which is different to
monopoly). In addition, agricultural producers in agricultural industrialization can also
exchange information as they are all connected to the market. From the perspective of
dissipative structure, agricultural industrialization is differentiated to the environment
and has the function of improving agricultural productivity. On the contrary, rural credit
cooperative aims at mutual aid among members and rarely gathers their funds to several
enterprises. Members also make decision under the principle of one-person-one-vote,
which is hard to exchange information as fluent as agricultural industrialization and to
realize the optimal allocation of funds. When the rural banking subsystem is composed of
rural credit cooperatives, it is undifferentiated and close to an isolated system, and cannot
perform its function well from the view of Prigogine.

In this case, the rural economic system is not a stable whole, not to mention the
development of the whole system. The unordered sequence could even destroy the whole
system. Changing the institutional form through shareholding reform of rural credit coop-
erative can make the rural banking subsystem function, exchange information and funds,
and adjust its behaviors under the coincident interest. More importantly, reform can help
the realization of ordered sequence between the rural banking subsystem and agricultural
production subsystem inside the rural economic system. In addition, coordinated interac-
tion, like reinforcement, can achieve synergism between subsystems and produce greater
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power to drive the whole system development. Therefore, it is necessary to implement the
RCC shareholding reform.

Table 1. Value of Agricultural Industrialization Project (10,000 CNY) 1.

Year 2003 2004 2005 2006 2007 2008 2009 2010

Value of agricultural
industrialization 932,272.5 1,062,709 1,323,436 1,550,321 1,703,822 1,658,746 1,588,021 1,588,021

Year 2011 2012 2013 2014 2015 2016 2017

Value of agricultural
industrialization 1,322,836 975,492.5 1,112,580 2,105,406 2,138,799 1,297,544 1,003,587

1 The agricultural industrialization project is carried out by Chinese government in the procedure of Agricultural Comprehensive
Development. Source: Almanac of China’s Agricultural Comprehensive Development (2004–2018) [75].

Historic experience also indicates the necessity of RCC shareholding reform in the
context of agricultural industrialization. We take the relationship between the first indus-
trial revolution and the rapid development of shareholding bank in Britain as an example
to illustrate the necessity of reform. Textile industry in Britain is the pacemaker of the
industrial revolution, where many workshops were founded on shareholding system at the
beginning of this revolution [76]. (There were at least 30 workshops adopting shareholding
system at the beginning of the first industrial revolution). These workshops concentrated
capital and machines, and satisfied large market needs through scaled production decided
by coincident interest. The shareholding workshops are more common in other indus-
tries needing more capital. In addition, the techniques and productivity are easier to be
upgraded in this institutional form. On the banking side, although the first shareholding
bank, Bank of England (1694), was established before the first industrial revolution (the
middle of 18 century), it had franchise rights and took the responsibility of central bank
eventually. (This franchise right of Bank of England banned other banks, usually country
banks, from being established based on shareholding systems or partnerships including
over six partners [77]). There are mainly country banks, namely banks relative to Bank of
England and other private banks, providing credit support. However, country banks could
not resist risk and went bankrupt, while shareholding banks in the pilot did a better job
in the 1825 crisis. Shareholding banks became the major suppliers of credits supporting
British industry and expanded faster as shareholding companies after issuing the Bank
Act of 1826 [76]. Similar to the shareholding company, the shareholding system enables
shareholders of banks to concentrate their funds and interests. From the perspective of
the isomorphic incentive compatibility, the widespread shareholding bank is the result of
negentropy process, making the industry system ordered. The needs of shareholding com-
panies in British industry bring the development of shareholding banks, and shareholding
banks support shareholding companies. To some extent, this incentive compatibility (or
reinforcement) promotes the first industrial revolution moving forward and achieving
remarkable productivity increase.

2.2. Influencing Mechanism of RCC Shareholding Reform
2.2.1. Theoretical Model

Path analysis accounts for the complex relationships between the variables, including
the relationships between explaining variables and the relationship between the explained
variable and explaining variables [78]. It decomposes the correlation coefficients in the
multiple regression, and uses direct path, indirect path, and total path coefficients to
indicate respectively the direct, indirect, and total effects of independent variables on the
dependent variable [79].

Following the hypotheses and the related literature in the introduction, there is a direct
and indirect relationship between the development of rural economic systems and RCC
reform (Figure 4). The direct effect of RCC shareholding reform on rural economic develop-
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ment results from stronger credit support of post-reform institutions, viz. rural commercial
bank [33–52]. In addition, the indirect effect lies in that RCC shareholding reform pro-
motes the development of rural economic system through an isomorphic relationship
and consequent synergism between subsystems [63–70]. Hence, we construct a simplified
theoretical model with the reference of path analysis and illustrate the development of a
rural economic system with parameters in the model.

Figure 4. Path Analysis. Source: Based on authors’ own work.

We assume a rural economic system composed of an agricultural production subsys-
tem and rural banking subsystem. The development of a rural economic system is reflected
by an exponential function as Equation (1):

C3 = f (P, C2) = Pδ1C2 (1)

where C3, P, and C2 denote the growth ratio of rural economic system (%), agricultural
productivity growth (%), and the synergism between the agricultural production subsystem
and rural banking subsystem, relatively. We assume P ∈ Z for concise discussion.

Following Brunn [78], Chai [79] and Park [80], we take the RCC shareholding reform
into account. Equation (1) can be extended to Equations (2) and (3).

C2 = b + δ21C1 (2)

C3 = P(δ31C1+δ32C2) = P[(δ31+δ32δ21)C1+δ32b] (3)

C1 represents RCC shareholding reform. C1 denotes the implementation of reform
with a value of 1, otherwise it equals to 0. b is a dummy variable, capturing the initial
status of interaction between subsystems. b equals to 1 when there is synergism, otherwise
it equals to −1. They are all captured by dummies to make concise discussion. Meanwhile,
δ31 and δ32δ21 capture direct effect and indirect effect, respectively. Their values belong to
set Z+.

2.2.2. Effect of Isomorphic Relationships between Two Subsystem on Rural Economic
Development in Pre-reform and Post-reform Situations

Based on the evolution of a rural economic system, the agricultural production sub-
system mainly incorporates traditional small-peasant production based on self-sufficiency
and modernized production based on specialization and cooperation, such as agricultural
industrialization. In addition, the rural banking subsystem mainly incorporates rural
credit cooperatives based on cooperative ownership and rural commercial banks based on
shareholding system. There are three situations totally in Chinese reality.

Situation 1: There are small-peasant production (S11) and rural credit cooperative (S21)
in the whole system.



Sustainability 2021, 13, 2844 9 of 29

Situation 2: There are modernized production (S12) and rural credit cooperative (S21)
in the whole system.

Situation 3: There are modernized production (S12) and rural commercial bank (S22)
in the whole system.

Situations 1 and 2 exist before the RCC shareholding reform while Situation 3 depicts
post-reform situation. Then, this study discusses the development of a rural economic
system in three situations above and shows how RCC shareholding reform changes the
synergism between subsystems. Our focus is the indirect path in the theoretical model.

Isomorphic Relationship and Rural Economic System Development in Situation 1

The small-peasant production refers to the rural households or smallholders works as
a unit of production pursing agricultural livelihoods, with the purpose of self-sufficiency.
Production materials in this production mode, like farming tools, are owned by house-
holds [7,81]. The small-peasant production is scale-restricted, vulnerable to natural dis-
asters, produces a single type of product, and barely employs machines or techniques
extensively. In addition, it has low dependence on the market since small-peasant produc-
tion aims at achieving self-sufficiency rather than profit maximization.

As noted in the introduction, rural credit cooperative is established based on funds
from its members, namely peasants, and makes operating decisions under the principle of
one-member-one-vote [69,70,82]. Under the purpose of mutual aid, rural credit cooperative
focuses on the dispersed and small-amount credit needs of members, rather than gaining
the greatest profits in the whole financial market. Its absence from market competition
brings relatively single financial products and services, which barely requires staff to
improve skills.

From this purpose, it is clear that there is coincident interest between small-peasant
production and rural credit cooperative. The correspondence in other elements, like corpo-
rate governance, capital source, and marketization, is concluded in the first two columns
of Table 2. The corresponding elements indicate that there is an isomorphic relationship
between the agricultural production subsystem represented by small-peasant production,
and the rural banking subsystem represented by rural credit cooperative. The similar
structure enables them to interact harmoniously and brings synergism. Specifically, due
to the self-sufficient purpose and relatively fixed scale, small-peasant production requires
little external funding and a low variety of financial products. The credits extended to
agricultural production are characterized by dispersed location, small amount, long pe-
riod, lack of collateral, and are hard to monitor, thus leading to the higher operation cost
and default risk. Commercial banks cannot satisfy the credit needs as a result of higher
transaction costs, causing the rural credit cooperative to be the optimal choice. As the local
bank, rural credit cooperative costs fewer in information collection and credit operation
based on the relative advantage in soft information and reciprocal monitoring of members.

The agricultural production subsystem and rural banking subsystem have not concen-
trated their resources, nor do they have information or funds exchanges in this situation.
Although there is an isomorphic relationship between them, the effect of incentive compati-
bility and coordinated interaction does not exist. In fact, due to biological attributes of crops
and high transaction cost, peasants usually achieve simple reproduction under fixed scale
and techniques for self-sufficient purpose. It makes them unable to select a modernized
production method based on cooperation and specialization (exchange informations and
materials) and thus enter into the stage of productivity growth.

In Situation 1, there is synergism between subsystems but stagnant agricultural produc-
tivity growth. Namely, b = 1 and P = 0. Meanwhile, R1 = 0 indicates the pre-reform period.
The growth ratio of rural economic system can be calculated as Equation (3). Specifically,

R3= 0[(δ31+δ32δ21)·0+δ32·1] = 0

The result indicates that the rural economic system remains stagnant.
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Table 2. Comparison between Elements of Two Subsystems.

Elements Small-Peasant
Production

Rural Credit
Cooperative

Agricultural
Industrialization

Rural Commercial
Bank

Operating Objective Self-sufficient Mutual aid Profit maximization Profit maximization
Corporate Governance None One member one vote One share one vote One share one vote
Transaction Efficiency Low Low High High

Capital Raising Mainly from
self-owned funds

Mainly from members’
self-owned funds

From self-owned funds,
loans, and other social

capital

From shareholders’
self-owned funds and

social capital
Scale Effect of Funds None None Large Large

Degree of Specialization Low Low High High
Risk Resistance Low Low High High

Staff Skills Needed Low Low High High
Business Scope Small Small Large Large

Degree of Marketization Low Low High High

Source: Based on authors’ own work.

Isomorphic Relationship and Rural Economic System Development in Situation 2

Agricultural industrialization is a representative of modernized production. It con-
nects producers, and especially smallholders, with advanced techniques and modern
production modes through supply chains or other organizational cooperation, such as
enterprise-smallholders [23–25]. The transaction cost is cut down through these connec-
tions, which is conducive to promote specialization and enlarge production scale and
market scale. Village enterprises, specialized production cooperatives, and production
chains connected with leading enterprises and workforce inside gradually substitute the
traditional smallholders. In addition, they get efficiency improvement and technique
upgrades during this process. Adopting this new method of production is necessary to
change the dual economic structure, improve agricultural productivity, and transform
China into an agricultural powerhouse.

Existing studies provide evidence that transforming agricultural production into modes
with higher levels of specialization and cooperation needs financial support [23,41,83].
Points in neoclassical economics also indicate that the specialization depends on trans-
action efficiency, which can be improved by financial development [84–86]. However,
agricultural industrialization conflicts with the rural credit cooperative in some specific
elements. First, the organization and enterprises are established based on the shareholding
system, where one share owns one vote in corporate governance and interests concentrate
on profit maximization. The cooperative ownership of the rural credit cooperative con-
flicts with agricultural industrialization. Second, agricultural industrialization pursues
higher transaction efficiency and specialization while the rural credit cooperative lacks
the motivation of improving specialization. Third, agricultural industrialization requires
more funds to enlarge scale and upgrade techniques for increasing efficiency and profit.
There is a mismatch in the purpose as rural credit cooperative pursues mutual aid, rather
than profit maximization. Meanwhile, agricultural industrialization is involved with more
departments from seed cultivation and plantation to transportation and sales, thus requir-
ing not only loans but also other services like discounts, factoring, foreign exchange, and
financial lease. It is also mismatched with services and products of the rural credit coopera-
tive. Finally, with the higher degree of specialization in agricultural industrialization, the
related workers including peasants and executives all have skills improvements while this
improvement is not critical to rural credit cooperatives. We summarize the conflicts above
in the middle columns of Table 2. The conflicted elements cannot bring similarity into the
structure. According to the rationale of the isomorphic incentive compatibility, this conflict
hampers coordinated interaction between two subsystems.
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In Situation 2, there is conflict between subsystems as well as an increase in agricultural
productivity. Namely, b = −1 and P ∈ Z+. Meanwhile, R1 = 0 indicates the pre-reform
period. The growth ratio of rural economic system can be calculated as:

R3= P[(δ31+δ32δ21)·0+δ32·−1] = P−δ32

The result indicates that the rural economic system grows at a speed lower than
agricultural productivity growth in Situation 2. To achieve synergism between subsystems
and enjoy the related benefit, the rural credit cooperative should be transformed into a new
form isomorphic to agricultural industrialization.

Isomorphic Relationship and Rural Economic System Development in Situation 3

Different to rural credit cooperative, achieving maximum profits is the operating
purpose of rural commercial banks. Under the shareholding system, shareholders’ interests
are concentrated [69,70]. They both enable the rural commercial banks to be isomorphic
to agricultural industrialization naturally. There is more adequate capital and stronger
resistance to default risk in a rural commercial bank compared with a rural credit coopera-
tive generally. Meanwhile, the corporate governance in rural commercial banks is more
efficient as the decision is made under the principle of one-share-one-vote. The better
corporate governance helps improve specialization and efficiency. Besides, accompanied
with more extensive services and clients, the requirements on staff and their skills also
enhance. The last two columns of Table 2 present the one-to-one correspondence between
rural commercial banks and agricultural industrialization.

With the new isomorphic relationship, agricultural production subsystem and rural
banking subsystem interact with each other harmoniously. In particular, the incentive
compatibility lies in the following aspects:

(1) Production scale. Rural commercial bank reduces the transaction cost of agricultural
industrialization through various financial services and products, which promotes
specialization and enlarges production scale. Continuously enlarging production
scale provides more effective demands, bringing an increase in banks’ scale and
benefits from scale economy.

(2) Revenue and earnings. Agricultural industrialization improves agricultural pro-
ductivity and producers’ income, ensuring the loans and interest to be recovered
and promoting performance. Continuous profit also helps rural commercial banks
strengthen themselves, leading to stronger support for agricultural industrialization.

(3) Market scope. Funds from the rural commercial bank help the extension in chains of
agricultural industrialization and the participant into more markets and larger spaces.
The market enlargement of agricultural industrialization also brings the extension in
the market and business scope of rural commercial banks.

(4) Risk control. The product contracts or other stable channels to market enable income
or cash flows to be relatively expected and more information to be documented,
which decreases transaction costs and keeps default risk under control. The better
risk control and steady risk evaluation of a rural commercial bank help the frequent
needs of credit to be satisfied on time.

(5) Staff skills. Funds from rural commercial banks reduce transaction cost and thus
promote specialization and enlarge production scale, leading to improvements in
skills of producers and participants in agricultural industrialization. The higher spe-
cialization in agricultural industrialization and increasing departments also requires
a skill upgrade of staff in rural commercial banks.

(6) Corporate governance. The better corporate governance and efficient operation make
rural commercial banks adjust services and products to coincide with the needs of
agricultural industrialization on time. Better corporate governance in agricultural
industrialization also promotes the innovation of financial services and products,
strengthening the competitiveness of rural commercial banks.
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Due to concentrated resources and interest, both agricultural production subsystem
and rural banking subsystem are differentiated with environment to perform better func-
tion. The incentive compatibility shows the funds and information exchange between
them. This indicates that a rural economic system can become highly ordered in Situation 3.
Hence, there is synergism between subsystems and an increase in agricultural productivity.
Namely, b = 1 and P ∈ Z+. Meanwhile, R1 = 1 indicates the post-reform period. And the
growth ratio of the rural economic system can be calculated as:

R3= P[(δ31+δ32δ21)·1+δ32·1] = P[δ31+δ32(δ21+1)]

The value of C3 indicates that the rural economic system grows at a speed higher
than agricultural productivity growth after RCC shareholding reform. This shows that the
overall effect of the rural economy system is greater than the sum of its subsystems’ effect.

The analysis on the effect of an isomorphic relationship between the agricultural
production subsystem and rural banking subsystem in three situations indicates that
synergism between subsystems is a plausible conduit through which RCC shareholding
reform promotes rural economic development.

3. Materials and Methods
3.1. Sample and Data Source

Although RCC shareholding reform mainly implements at the Chinese counties, it is
difficult to measure the synergism between two subsystems, owing to the unavailability
of data on the rural banking subsystem at the county level. To verify the influencing
mechanism of reform empirically, we employ Chinese provincial data to conduct our
research. We examine a sample of 30 mainland provinces, autonomous regions, and
municipalities for the period 2005 to 2017 in China. Owing to data availability, our sample
does not include Tibet, Hong Kong, Macao, or Taiwan.

As no database provides information about the county rural commercial banks’ found-
ing, the data on reform progress are counted manually based on the disclosure of bank
opening approval and financial license information released by China Banking and Insur-
ance Regulatory Commission. The variables used to measure agricultural production and
the data on control variables all come from the EPS database.

3.2. Methodology and Model
3.2.1. Measurement of Agricultural Production Level

Constructing a reasonable index system and using an appropriate method to calculate
the weights of the indicators are significant in the estimation of agricultural production
level (APL). Referring to Peng and Xu [25], we construct an index of agricultural produc-
tion containing five dimensions. The five dimensions are the condition, efficiency, scale,
structure, and profit, relatively.

Following Huang [87], Sun [88] and Lou [89], we select specific indicators to capture
the five dimensions above. The condition dimension reflects the physical condition where
agriculture produces and develops. It contains the proportion of mechanical cultivation, the
proportion of effective irrigated area, and the average agriculture mechanical power since
they show the utilization of machineries and equipment. The efficiency dimension mea-
sures the agricultural production efficiency through per capita indicator and is captured by
the average output of agriculture, forestry, animal husbandry and fishery, and the average
agricultural output. The scale dimension measures the scale of agricultural production.
The average sown area and the average agricultural fixed asset investment are employed
to capture the level of scale in land and capital. The proportion of animal husbandry and
fishery output represents structure dimension, aiming at capturing the structure. It shows
whether there are larger proportions of animal husbandry and fishery and thus increased
types of agricultural products. The last dimension is profit dimension and proxied by the
commercial rate of agricultural products. It reflects the degree of agricultural products
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converted into commodities generating economic profit. The specific definitions of all the
indicators are shown in Table 3.

Table 3. Index of Agricultural Production.

Dimensions Indicators Calculation

Condition
X1 Proportion of mechanical cultivation Planted area cultivated using farm machinery/Planted

area

X2 Proportion of effective irrigated area Planted area equipped with water conservancy
facilities/Planted area

X3 Average agricultural machinery power Power of agicultural machines/Agricultural working
population

Efficiency
X4 Average output of agriculture, forestry, animal

husbandry and fishery
Output of agriculture, forestry, animal husbandry and

fishery/Rural population

X5 Average agricultural output Output of agriculture/Planted area

Scale
X6 Average sown area Sown area/Primary Industry working population

X7 Average agriculture fixed asset investment Agriculture fixed asset investment/Rural population

Structure X8 Proportion of animal husbandry and fishery Output of animal husbandry and fishery/Output of
agriculture, forestry, animal husbandry and fishery

Profit X9 Commercial rate of agricultural products Market value of agricultural products/Output of
agriculture

Source: Based on authors’ own work.

Owing to the differences in their unit and range, the original agricultural production
indicators must be normalized before we calculate the composite index. The normalization
method is shown in Equation (4):

Xijt =
(
xijt − xitmax

)
/
(
xitmax − xitmin

)
(4)

where xijt is the original data of the indicator i in province j at time t. Xijt is the normalized
value of xijt. xitmax is the maximun value of the indicator i of all the provinces in year t. xitmin
is the minimun value of the indicator i of all the provinces at time t. After normalization,
the value of Xijt ranges from zero to one.

We adopt the entropy method to calculate the weights of the indicators in our index.
This method allows us to gauge the degree of uncertainty or variation in relation to the
amount of information used, and is widely used in socio-economic studies [41,69,90]. When
the information is rich or the degree of uncertainty is low, the value of the entropy should
be small, and vice versa.

There are four steps in gauging the weight in year t, shown in Equations (5)–(9).
First, we calculate the value of pijt, which represents the normalized ith indicator of the
jth province in year t as a percentage of the sum of the ith indicator across all provinces in
year t:

pijt =
xijt

∑m
j=1 xijt

(5)

Then, we calculate the information entropy eit, as

eit = −
1

Ln(m)
×

m

∑
j=1

pijtLn(pijt) (6)

We can obtain the entropy redundancy of the ith indicator in year t through Equation (4):

rit = 1− eit (7)
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The weight of the ith indicator in year t can be calculated as Equation (5):

wit =
rit

∑k
i=1 rit

(8)

We compose the index of agricultural production as follows:

APLjt =
k

∑
i=1

wit ×Xijt (9)

The value of agricultural production index ranges from zero to one. Higher index
value indicates that the agricultural production is more modernized or that the level of
agricultural industrialization gets higher at the end of the sample period.

3.2.2. Measurement of Rural Banking Development

In this study, rural banking institutions include rural commercial bank, rural share-
holding cooperative bank, and rural credit cooperative. We also construct an index system
containing four dimensions to reflect the level of rural banking development (RBD).

The four dimensions are scale, market, utility, and structure, respectively. The scale
dimension illustrates the average sizes of deposit and loan in rural banking institutions.
It contains the average deposit of rural banking institutions and the average loan of rural
banking institutions. The market dimension reflects the market shares of rural banking
institutions in Chinese deposit and loan markets. The ratio of deposit from rural banking
institutions to gross deposit and the ratio of loan from rural banking institutions to gross
loan are common proxies of scale [91]. The utility dimension measures the support of
deposits and loans from the rural banking system to agricultural development. We employ
the ratio of deposit (loan) from rural banking institutions to output of agriculture, forestry,
animal husbandry, and fishery [41]. In addition, the ratio of rural commercial banks to rural
banking institutions captures the structure of banking ownership, which can also reflect
the progress of shareholding reform of rural credit cooperatives. The higher the proportion,
the greater the progress of the reform is. The specific definitions of all the indicators are
presented in Table 4.

Table 4. Index of Rural Banking Development.

Dimensions Indicators Calculation

Scale
N1 Average deposit Deposit of rural banking institutions/Number of rural

banking institutions

N2 Average loan Loan of rural banking institutions/Number of rural
banking institutions

Market

N3 Deposit market
share

Deposit of rural banking institutions/Gross deposit
of banking

N4 Loan market share Loan of rural banking institutions/Gross loan
of banking

Utility
N5 Deposit ratio Deposit of rural banking institutions/Output of

agriculture, forestry, animal husbandry and fishery

N6 Loan ratio Loan of rural banking institutions/Output of
agriculture, forestry, animal husbandry and fishery

Structure N7 Shareholding ratio Number of rural commercial banks/Number of rural
banking institutions

Source: Based on authors’ own work.

Following the method on index calculation in Section 3.2.1, we compose the index
of rural banking development. Similarly, the higher value of the index implies greater
progress of the development of rural commercial banks.
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3.2.3. Measurement of Synergism between Subsystems

The coupling coordination degree model is an important method for assessing the
complicated interaction of two or more systems, reflecting the degree of coordination
between systems or elements in the development process [92,93]. Therefore, we quantify
the synergism between the agricultural production subsystem and rural banking subsystem
through this model.

The coupling coordination degree model is comprised of the coupling method and
the coordination method. We introduce the concept and calculation of coupling at first.
Coupling is a term that originated in the capacitive coupling coefficient model of physics,
refering to the interaction of two or more systems and their influences on each other [94].
The coupling among systems in physics is illustrated by Equation (10):

Cn=
{
(u1·u2· · · · un)/

[
∏
(
ui + uj

)]}1/n (10)

where Cn is the coupling among n systems, un captures the level of system.
And the coupling between agricultural production subsystem and rural banking

subsystem can be expressed through Equation (10), when n = 2. Specifically,

Cjt = 2
{(

APLjt × RBDjt
)
/
(
APLjt + RBDjt

)2
} 1

2 (11)

where APLjt, RBDjt, and Cjt are the level of agricultural production subsystem, the level of
rural banking subsystem, and the degree of coupling betweem two subsystems in province
j at time t, respectively.

Because the coupling method can only evaluate the strength of an interaction but
cannot reflect the development of systems, it integrates the comprehensive coordination
method to remedy this defect [93,95]. The comprehensive coordination index captures the
overall level of agricultural production and rural banking development. The computation
formula of comprehensive coordination index Tjt in province j at time t is presented in
Equation (12):

Tjt= α×APLjt + β× RBDjt (12)

where both α and β are set as 0.5 to reflect the equal significance of the agricultural
production subsystem and rural banking subsystem to rural economic development.

The degree of coupling and the level of comprehensive coordination index are inte-
grated as follows:

Djt =
√(

Cjt × Tjt
)

(13)

Equations (11)–(13) show the calculation of coupling coordination degree. Besides, the
levels of agricultural production and rural banking development should all be normalized
as Equation (4) before calculating the coupling coordination degree.

3.2.4. Impact of Reform on Agricultural Development

As the RCC shareholding reform is gradual, we cannot identify the unified time of all
the counties. In addition, we cannot distinguish the control group and the treated group at
the provincial level, either. It is unsuitable to employ a policy evaluation method, such as
difference-in-difference, with a provincial panel. Hence, this study uses the proportion of
counties finishing institutional form change to all the counties (Progressjt) in jth province
at year t as the proxy of process of reform. The higher value indicates greater progress
in this reform at provincial level, and we trisect the value of Progressjt from high to low
and each group contains 10 provinces. Then we make a comparison between a group
with higher-Progressjt and the group with the lower-Progressjt to capture the effect of RCC
shareholding reform preliminarily.

We also take year 2012 as a dividing time and compare whether the coupling coor-
dination degree increases. If it increases, we can make a preliminary judgement on the
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effect of reform on the synergism between two subsystems. Based on the measurement of
coupling coordination degree Djt, we investigate the impact of the synergism between the
agricultural production subsystem and rural banking subsystem on the development rural
economy system. Our empirical model is shown in Equation (14).

Gjt = β0 + βjtDjt + γXjt + εjt (14)

where Gjt represents the indicators proxying the development of the rural economy system
of jth province in year t, namely the growth of the output of agriculture, forestry, animal
husbandry and fishery (AGjt); the growth of average rural household income (HIGjt); and
the urban–rural income gap (Gapjt). Xjt is the control variables matrix used to control
differences among sample provinces. Specifically, we choose the loan-to-deposit ratio
of rural banking institutions, the non-performing loan ratio, the growth of fixed asset
investment, the structure of industries, the intervention of government, the urbanization
ratio, the economic openness, and the price level.

And the coefficient βjt is our focus. Employing the growth of the output of agriculture,
forestry, animal husbandry, and fishery, and the growth of rural households’ income as
dependent variables, the positive value indicates that the coordination of two subsystems
can promote the growth and the development of rural economy systems. In addition,
taking the urban–rural income gap as the dependent variable, the negative value indicates
this coordination plays a positive role in the development of the rural economy system.

All the variables in empirical models are displayed in Table 5.

Table 5. Variables.

Symbol Variable Definition or Calculation

AG
Growth of the output of

agriculture, forestry, animal
husbandry, and fishery

Increment of output in year t/Output of agriculture,
forestry, animal husbandry and fishery in year t − 1

HIG Growth of rural households’
income

Increment of average household income in year
t/Average household income in year t − 1

Gap Urban–rural income gap Average urban household income/Average rural
household income

D

Synergism between
agricultural production

subsystem and rural banking
subsystem

Calculation results of coupling coordination
degree model

LDR Loan-to-deposit ratio Loan of rural banking institutions/Deposit of rural
banking institutions

NPL Non-performing loan ratio Non-performing loan/Gross loan of
banking institutions

FIG Growth of fixed asset
investment

Increment of fixed asset investment in year t/Fixed
asset investment in year t − 1

SI Structure of industry Output of the secondary industry/Output of the
tertiary industry

IG Intervention of government Fiscal expenditure/Fiscal revenue

UR Urbanization ratio Population in Urban areas/Gross population

EO Economic openness Increment of foreign direct investment in year
t/Foreign direct investment in year t − 1

CPI Price level Consumer price index
Source: Based on authors’ own work.
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4. Results
4.1. Sample and Data

We study a sample of 30 Chinese mainland provinces, autonomous regions, and
municipalities. Owing to data availability, our sample does not include Tibet, Hong Kong,
Macao, or Taiwan. Our data mainly ranges from 2005 to 2017. The statistics descriptions of
all the variables used in measurement and empirical model are presented in Table 6.

Table 6. Descriptive Statistics.

Variables Obs Mean Standard Deviation Min Max

Agricultural Production Variables

X1 390 0.786 0.433 0.049 3.389
X2 390 0.542 0.340 0.145 3.133
X3 390 3.426 1.723 0.676 8.265
X4 390 1.272 0.700 0.175 3.828
X5 390 3.836 2.536 0.530 16.190
X6 390 0.610 0.289 0.248 1.975
X7 390 0.128 0.070 0.007 0.382
X8 390 0.401 0.089 0.165 0.635
X9 373 0.455 1.363 0.001 12.210

Rural Banking Development Variables

N1 339 0.933 3.888 0.000 71.902
N2 338 0.627 2.739 0.045 50.590
N3 341 0.102 0.046 0.000 0.223
N4 340 0.095 0.047 0.002 0.223
N5 341 0.805 0.548 0.000 4.052
N6 340 0.536 0.342 0.022 2.207
N7 388 0.678 2.603 0.000 51.500

Empirical Analysis

AG 390 0.091 0.088 −0.248 0.423
HIG 390 0.124 0.043 0.023 0.279
Gap 390 2.878 0.554 1.845 4.594

D 321 0.469 0.108 0.000 0.984
LDR 340 0.670 0.085 0.376 0.983
NPL 360 0.030 0.039 0.004 0.246
FIG 390 0.196 0.129 −0.627 0.595
SI 390 1.165 0.344 0.236 2.003
IG 390 2.249 0.956 1.052 6.745
UR 390 0.530 0.140 0.269 0.896
EO 389 0.152 0.346 −0.847 2.812
CPI 390 102.712 1.927 97.654 110.087

Progress 390 0.255 0.368 0.000 1.000
Source: Based on authors’ own work.

Table 6 shows that the average growth in output of agriculture, forestry, animal
husbandry, and fishery (AG) is 9.1% during the sample period. The average growth in
household income (HIG) is higher than the former, with the value of 12.4%. The mean
of Gap shows that the average household income in the urban is nearly three times the
income of the rural household from 2005 to 2017, and it is evident to see that the average
degree of coupling coordination of 30 provinces is 0.469.

From the mean of loan-to-deposit ratio (LDR), we find that 67% of deposits are granted
as loans on average. The average NPL ratio is 3%. And the maximum and minimum
proportions are 24.6% and 0.4% relatively. This great difference lies in different years,
showing asset quality improvement resulting from RCC shareholding reform. In terms
of economic variables at the macro level, the average growth in fixed asset investment is
19.6%. The minimum value is −62.7% while the maximum value is up to 59.5%. The mean
of SI indicates that the output of secondary industry is around 1.165 times the output of
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tertiary industry. The average value of a variable reflecting the intervention of government
is 2.249, showing the fiscal expenditure is around 2.25 times more than fiscal revenue on
average. The average values of urbanization ratio and economic openness are 53% and
15.2%, respectively. The mean value of the price index is 102.712%.

4.2. Estimation Results of Agricultural Production and Rural Banking Development

We estimate the levels of agricultural production, rural banking development, and
related dimensions based on the method introduced in Sections 3.2.1 and 3.2.2. The
estimation results are presented in Table 7.

Table 7. Estimation Results of Agricultural Production and Rural Banking Development.

Agricultural Production Rural Banking Development 1

Eastern Region:
Beijing 0.773 0.915
Fujian 0.204 0.264

Guangdong 0.181 0.443
Hainan 0.156 0.308
Hebei 0.186 0.488

Jiangsu 0.244 0.285
Liaoning 0.174 0.329

Shandong 0.196 0.477
Shanghai 0.346

Tianjin 0.327 0.356
Zhejiang 0.273 0.316

Eastern Mean 0.278 0.418
Central Region:

Anhui 0.161 0.237
Henan 0.161 0.385

Heilongjiang 0.205 0.288
Hubei 0.145 0.313
Hunan 0.181 0.354

Jilin 0.145 0.331
Jiangxi 0.167 0.385
Shanxi 0.089 0.541

Central Mean 0.157 0.354
Western Region:

Gansu 0.044 0.191
Guangxi 0.117 0.310
Guizhou 0.040 0.449

Inner Mongolia 0.168 0.169
Ningxia 0.136 0.466
Qinghai 0.101 0.303
Shaanxi 0.095 0.327
Sichuan 0.102 0.315
Xinjiang 0.198 0.364
Yunnan 0.054 0.528

Chongqing 0.122 0.332
Western Mean 0.107 0.341
Total Sample

Mean 0.183 0.371
1 The data some indicators for measuring rural banking development in Shanghai is not available during sample
period. Source: Based on authors’ own work.

It is evident that the average levels of agricultural production and rural banking
development are 0.183 and 0.371, relatively. We also exhibit the index levels by regions.
In terms of agricultural production, the mean of the eastern region is the highest (0.278),
and the mean of the western region is the lowest (0.107). There is considerable disparity
among the provinces. For instance, Beijing (0.773) has the highest level of agricultural
production, while Hainan (0.156) in the same region is the lowest in agricultural production.
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As for rural banking development, the mean of eastern region (0.418) is also the highest
among three regions. Beijing has the greatest value. The means of central region (0.354)
and the western region (0.341) are nearly at the same level.

The trend of agricultural production level is depicted in Figure 5. We also plot the
trends of three regions. The levels of the index are annual averages of all sample provinces.
It is clear that the level of Chinese agricultural production nearly stays the same level
at the end of sample period but trends upward after 2008. The levels of central region
and western region trend upward while the level of eastern region shows a downward
trend during the whole sample period. In addition, the trend lines show that agricultural
production gets more modernized during the sample period in most provinces.

Figure 5. Trends of Agricultural Production Level. APL—level of agricultural production; APL-
E—level of agricultural production in eastern region; APL-C—level of agricultural production in
central region; APL-W—level of agricultural production in western region. Source: Based on authors’
own work.

We depict the levels of Chinese rural banking development of whole sample and
different regions in Figure 6. Although showing a violent decline in 2012, all the levels
trend up during the sample period. Moreover, Figure 6 also shows that rural banking
development in western China has undergone the largest progress among the three regions,
as the trend line is located at the bottom in 2005 but turns to be the top in 2017. Generally,
the increasing trends indicate that the rural banking subsystem turns out to be a greater
shareholding system at the end of the sample period.

Figure 7 plots the index of agricultural production (APL) and shareholding ratio (N7)
under different quantiles. It is evident that the level of agricultural production increases
accompanied with the rising proportion of rural commercial banks. It implies that there
is a positive correlation between the level of agricultural production and the progress
of shareholding reform on rural cooperative banks. As the higher level of agricultural
production index indicates more modernized production, it can be preliminary inferred
that there is synergism between agricultural industrialization and rural commercial banks
in China.
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Figure 6. Trends of rural banking development level. RBD—level of rural banking development;
RBD-E—level of rural banking development in eastern region; RBD-C—level of rural banking
development in central region; RBD-W—level of rural banking development in western region.
Source: Based on authors’ own work.

Figure 7. Trends of agricultural production index and shareholding ratio under different quantiles.
Source: Based on authors’ own work.

4.3. Estimation Results of Coupling Coordination Degree

The results of couple degree (C), the comprehensive coordination index (T), and the
coupling coordination degree (D) from 2005 to 2017 are reported at Table 8. The coupling
coordination degree of two subsystems trends up during the whole period, showing the
increasing synergism between agricultural production and rural banking development.
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Table 8. Estimation Results of Coupling Coordination Degree.

Year C T D

2005 0.919 0.241 0.452
2006 0.910 0.192 0.403
2007 0.877 0.279 0.477
2008 0.843 0.276 0.472
2009 0.858 0.265 0.467
2010 0.792 0.288 0.466
2011 0.811 0.286 0.470
2012 0.797 0.143 0.316
2013 0.840 0.343 0.532
2014 0.837 0.324 0.516
2015 0.853 0.331 0.529
2016 0.872 0.305 0.513
2017 0.876 0.312 0.519

Source: Based on authors’ own work.

Specifically, the coupling coordination degree (D) is lower than the critical value of
0.5, showing the conflict between agricultural industrialization and rural credit cooper-
ative. (When the couple coordination degree (D) is lower than 0.5, there is unbalanced
development between the agricultural production subsystem and rural banking subsys-
tem. Otherwise, there is balanced development between two subsystems). In addition,
the coupling coordination degree leaps over the critical value (0.5) after 2012, the formal
implementation of the shareholding reform. The leaping degree indicates that the formal
implementation of shareholding reform alleviates the conflict between agricultural indus-
trialization and rural credit cooperative obviously. Therefore, the shareholding reform
plays a positive role in the interaction of the agricultural production subsystem and rural
banking subsystem indeed.

This leaping trend in our estimation is in line with previous studies. Particularly,
Peng and Xu [25] estimate the coupling coordination degree between inclusive financial
system and agricultural production system. The degree also leaps after 2012 and shows
a more balanced interaction between two systems from 2013 to 2017 in China. Wang
et al. [96] conducted research on the coupling coordination between rural credit, agricultural
insurance, and rural household income. The estimation shows a leap in 2014, which
indicates there is balanced development between three systems.

4.4. Empirical Analysis

Before the regression analysis, the provinces in different phases of RCC shareholding
reform are compared to make more explanations on the effect of reform. We use the
proportion of counties finishing institutional transformation to all the counties (Progress)
in jth province at year t as the proxy of process of reform. The higher value indicates greater
progress in this reform at the provincial level. In addition, we trisect the value of Progressjt
from high to low and each group contains 10 provinces. Then we make a comparison
between a group with the higher-Progressjt and the group with the lower-Progressjt. (Before
2011, there are rural commercial banks only in pilot provinces. After 2017, most provinces
finish the institutional form change at the county level, and the provinces in these periods
cannot be trisected). The comparisons in different periods are reported in Table 9.
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Table 9. Comparison between Groups with Different Reform Progress.

Variables Lesser Progress Greater Progress Difference p-Value

Panel A: 2011
AG 0.121 0.092 −0.029 0.0692 *
HIG 0.121 0.127 0.006 0.3800
Gap 3.357 2.863 −0.494 0.0000 ***

Panel B: 2014
AG 0.132 0.098 −0.034 0.0055 ***
HIG 0.133 0.132 −0.000 0.9905
Gap 3.102 2.856 −0.246 0.0073 ***

Panel C: 2017
AG 0.103 0.075 −0.027 0.0111 **
HIG 0.125 0.125 0.000 0.9727
Gap 3.080 2.625 −0.455 0.0000 ***

***, **, * represent 1%, 5% and 10% significance level. Source: Based on authors’ own work.

From Table 9, it is clear to see that the difference between two groups in the agricultural
growth decreased from −0.029% in 2011 to −0.027% in 2017 despite a downward trend in
agricultural growth ratio. It implies that the reform supports agricultural growth generally
and reduces the original difference between the two groups before the formal implementa-
tion. For rural household income, there is also a reducing difference between provinces
with greater reform progress and provinces with lesser progress. However, this difference
is nonsignificant. The difference in the urban–rural gap between two groups decreases
sharply at first and increases near the end of sample period, indicating the reform exerts
greater effect on provinces with greater progress finally. Since RCC shareholding reform is
the only institutional form reform in rural areas during this period, these comparisons can
reflect that RCC shareholding reform can promote rural economic development.

Based on comparison results, we estimate the panel data with regression. Panel
data have the characteristics of both cross-sectional data and time series data, which
means that heteroscedasticity or autocorrelation may exist in the error terms and lead to
inefficient estimation [77,78]. Thus, it is necessary to test the existence of heteroscedasticity,
autocorrelation, and cross-section dependence in the sample data. Then we choose the
suitable estimation approach based on the test results.

Following Kim [97], the modified Wald test and the Wooldridge test are conducted to
identify heteroscedasticity and autocorrelation, respectively. Considering the missing data
in our sample, we employ the Pesaran’s CD test to identify cross-section dependence [79,80].
The test results are reported in Table 10 and p-value for statistics are shown in the parenthe-
ses. It is clear that there is heteroscedasticity in all the test regressions, and autocorrelation
exists in regression taking HIG as the explained variable while cross-dependence exists in
regression taking Gap as the explained variable.

Table 10. Wald Test, the Wooldridge Test and Pesaran’s CD Test.

Dependent Variable in
Regression for Test Wald Test Wooldridge Test Pesaran’s CD Test

AG 3066.86 *** 0.0020 −1.4160
(0.0000) (0.9693) (0.1570)

HIG 0.0046 ** 1.3930 −2.010 **
(0.0299) (0.2486) (0.0440)

Gap −0.4313 ** 229.215 *** −1.5290
(0.1858) (0.0000) (0.1260)

*** and ** represent 1% and 5% significance level. Source: Based on authors’ own work.

We apply feasible generalized least square (FGLS) approach to estimate Equation (14).
This approach allows the provinces’ differences to change the standard errors of each
coefficient, and thus can address these issues simultaneously [78,81]. We also control
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differences from the cross-sectional heteroscedasticity and time series heteroscedasticity
through individual and time dummies following Arshed and Kalim [98]. Table 11 reports
the FGLS regression results. Three columns report results applying the AG, HIG, and Gap
as dependent variables.

Table 11. FGLS Regression Results: Overall Sample 1.

AG HIG Gap

D 0.2239 ** 0.0046 −0.2083
(0.0889) (0.0565) (0.1313)

LDR −0.0361 −0.0002 0.1468
(0.0714) (0.0136) (0.1234)

NPL 0.2077 −0.0130 0.4733
(0.1548) (0.0461) (0.2944)

FIG 0.0780 * 0.0343 *** −0.0660
(0.0403) (0.0105) (0.0560)

SI −0.0009 0.0112 −0.1717 ***
(0.0258) (0.0098) (0.0494)

IG −0.0441 ** 0.0021 −0.0066
(0.0204) (0.0066) (0.0379)

UR 0.0787 0.1985 ** −2.4942 ***
(0.2956) (0.0771) (0.6031)

EO −0.0238 * −0.0055 0.0125
(0.0124) (0.0043) (0.0145)

CPI 0.0137 ** −0.0009 0.0225 **
(0.0066) (0.0019) (0.0093)

Constant −1.3387 ** 0.1193 2.7397 ***
(0.6817) (0.1865) (0.9839)

Individual FE YES YES YES
Year FE YES YES YES
Observations 295 295 295
R-squared 0.6512 0.7567 0.9900
Wald Chi2 598.20 (47) 3090.91 (12) 3870.46 (47)
Number of id 28 28 28

1 Standard errors considering heteroscedasticity, autocorrelation and cross-dependence are displayed in paren-
theses. The degrees of freedom of Wald Chi2 are presented in the parentheses by the side of statistics. ***, **, *
represent 1%, 5% and 10% significance level. Source: Based on authors’ own work.

When taking AG as the dependent variable, the coefficient of coupling coordination
degree (D) is 0.2239 and significant at 5% level. This indicates that the coordination
between the agricultural production subsystem and rural banking subsystem promotes
the agricultural growth. A 1% increase in the coupling coordination degree could improve
the agricultural growth by 0.2239 percent. The second column shows that the coupling
coordination degree (0.0046) plays a positive role in the growth of rural residential income,
but this positive effect is nonsignificant. The coefficient of D is −0.2083 and significant
at 15% level in the third column, implying that the coordination of two subsystems helps
reduce the urban–rural income gap. As the synergism (coupling coordination degree)
increases after the formal implementation of RCC shareholding reform, these regression
results support the first hypothesis.

Table 11 also displays the effects of the control variables. It is clear that the increase
in fixed asset investment (FIG) is conducive to promote the growth of agriculture and
rural income significantly. In addition, the government intervention (IG) and economic
openness (EO) play negative roles in the agricultural growth. Meanwhile, both proportion
of tertiary industry (SI) and urbanization ratio (UR) have a significantly negative effect on
the urban–rural income gap. CPI also has significant impacts.

From Table 11, we find the positive effects of the synergism between the agricultural
production subsystem and rural banking subsystem on agricultural growth and income gap
reduction for the period 2005–2017. The coupling coordination degree uplifted obviously
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after 2012 when shareholding reform on rural credit cooperative was formally implemented.
Thus, we assume that the positive effects in post-reform period (2013–2017) may be stronger
than the pre-reform one (2005–2012). On the basis of standardizing variables, we divide
our sample into two parts with different periods and regress them by FGLS approach. The
regression results are presented in Table 12.

Table 12. FGLS Regression Results in Different Periods.

AG HIG Gap

Panel A: Pre-reform subsample regression
D 0.2373 *** −0.0115 −0.0381

(0.0775) (0.1588) (0.0250)
Controls YES YES YES
Constant −0.1559 −1.3352 2.6598 ***

(1.0867) (0.9354) (0.2376)
Individual FE YES YES YES
Year FE YES YES YES
Observations 179 179 179
R-squared 0.6614 0.8092 0.9700
Wald Chi2 384.23 (42) 161.69 (37) 50.67 (7)
Number of id 28 28 28

Panel B: Post-reform subsample regression
D 0.7758 * −0.1357 −0.3850 ***

(0.4138) (0.3042) (0.0827)
Controls YES YES YES
Constant 0.1274 −1.2449 0.5920 ***

(1.1569) (3.0894) (0.1991)
Individual FE YES YES YES
Year FE YES YES YES
Observations 116 116 116
R-squared 0.5612 0.7622 0.9787
Wald Chi2 583.19 (10) 6604.81 (42) 68793.60 (37)
Number of id 25 25 25

*** and * represent 1% and 10% significance level. Source: Based on authors’ own work.

Panel A displays results in the pre-reform period. The coefficient of D is significant
in the first column, showing the positive effect of coordination on agricultural growth
from 2005 to 2012. In the pre-reform period, the coordination between two subsystems has
nonsignificant effects on the rural household’s income growth and the urban–rural income
gap. Panel B presents the results in the post-reform period. In addition, the coordination
plays a significantly positive role in agricultural growth and income gap reduction. The
greater value of coefficients in the first and third columns implies that these effects are
more pronounced for the post-reform period compared to the pre-reform period. Therefore,
the second hypothesis exists in Chinese reality.

The positive effect on economic development in our empirical result is consistent with
the previous study investigating the effect of financial reform. Berglof and Lehmann [99]
document the positive effect of expansion in the financial system after reform in Russia.
Ang [31,32] shows that financial deepening, such as interest rate liberalization, helps
stimulate economic growth via increasing technological innovation in India. And Tyers
and Golley [34] show the positive effect of financial reform on Chinese economy and the
necessity of reform continuation.

5. Conclusions and Policy Implications

Applying the rationale of system isomorphic incentive compatibility, this study evalu-
ates the effect of Chinese RCC shareholding reform on rural economic development. We
investigated whether the shareholding reform can promote agricultural growth, farmer
income growth, and urban–rural gap reduction through the synergism between the agri-
cultural production subsystem and rural banking subsystem. The theoretical analysis
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shows that the financial services from rural commercial banks can promote the agricultural
industrialization due to their isomorphic relationship, and the similarity and order in their
structures leads to the effect of incentive compatibility, which brings the synergism between
two subsystems and resultant rural economic development.

Then, we used a sample of 30 Chinese provinces, autonomous regions, and munici-
palities for the period 2005 to 2017 in empirical analysis. We estimate that the means of
agricultural production index and rural banking development index are 0.183 and 0.371,
respectively. We also calculated the coupling coordination degree between the agricultural
production subsystem (agricultural production index) and rural banking subsystem (rural
banking development index). The calculation result shows an obvious increase, especially
after the formal implementation of shareholding reform. Comparing to provinces with
lesser reform progress, the provinces with greater progress are influenced more promi-
nently by this reform. Finally, the empirical results indicate that the synergism between
two subsystems promotes agricultural growth and urban–rural income gap reduction sig-
nificantly. The subsample regression shows that these effects get stronger after the formal
implementation of shareholding reform in 2012. After reform, 1% increase in the coupling
coordination degree could improve the agricultural growth by 0.7758% and reduce the
urban-rural income gap by 0.3850% significantly.

Comparing to other studies involved with the rural reform, our study explains the
mechanism from the perspective of system science and verifies that RCC shareholding re-
form plays a positive role in rural economic development through promoting the synergism
between the agricultural production subsystem and rural banking subsystem. It makes
three-fold contributions to the literature. First, a large body of literature concentrates on
the performance of rural reforms on land, taxation, and household immigration from the
perspective of agricultural development or agricultural productivity. We examine the effect
of reform in rural banking institutions. Second, although existing literature documents
the reform-growth nexus in agriculture, farmer income and so on [100–107], they have
not identified whether the coordinated interaction and consequent synergism between
subsystems inside is the plausible influencing channel. This study estimates the synergism
between two subsystems proxied by coupling coordination degree and investigates the
effect of the synergism on agricultural growth, farmer income growth, and urban–rural
income gap reduction. Finally, we discuss the theoretical mechanism with the rationale
of isomorphic incentive compatibility in system science. Specifically, the sustainable de-
velopment of the rural economic system lies in synergism between its subsystems, which
results from their highly similar and ordered structure, balanced interaction, and incentive
compatibility. It sheds a light on the study associated with sustainability in rural economy
from the perspective of the system science.

This study can provide practical references to both policy makers related with the rural
economic development or the shareholding reform and help rural commercial bank func-
tion better. First, since RCC shareholding reform is necessary in the process of agricultural
industrialization, local government could promote rural economic development through
pushing forward the RCC shareholding reform. Second, attention should be paid to not
only the development of a single subsystem, but also the synergism between subsystems of
the rural economy system. For example, it is not enough to take the improvement of rural
banking institutions into consideration. Rather, how to stimulate the synergism between
rural banking subsystem and agricultural production subsystem should also become an
emphasis in the work of policymakers and rural banking staff. Meanwhile, the leading
enterprises in agricultural industrialization and enterprises with government background
can become the shareholders of rural commercial banks and participate in the corporate
governance in line with requirements. The appropriate participation of government-related
enterprises can avoid rural commercial banks serving as leading enterprises solely. Besides,
peasants should realize that entering the modernized mode of production makes them
more accessible to credit and that they need to cooperate with rural banking institutions
rather than regard themselves as the financially excluded. In addition, they also can choose
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to become the representative of small holders and participate in corporate governance
of rural commercial banks. Furthermore, considering the geographic differences in the
agricultural production and rural banking development, the focus of their development
should vary among regions accordingly.

However, there are some limitations that might be addressed by analysis in the future.
A majority of rural commercial banks’ headquarters are located in the county areas, which
indicates that it is more appropriate to examine the effect of reform at the county level.
However, data on rural banking development is only available at the provincial level,
which is unable to measure the level of rural banking subsystem at county level. Due to the
data unavailability, we cannot employ a specialized policy evaluation approach to verify
whether synergism between two subsystems is the influencing mechanism of reform, such
as difference-in-difference (DID), either.
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39. Špička, J.; Machek, O. Change in the Production Efficiency of European Specialized Milk Farming. Agric. Econ. 2015, 61, 1–13.
[CrossRef]

40. Nakano, Y.; Magezi, E.F. The Impact of Microcredit on Agricultural Technology Adoption and Productivity: Evidence from
Randomized Control Trial in Tanzania. World Dev. 2020, 133, 104997. [CrossRef]

41. Hu, Y.; Liu, C.; Peng, J.G. Financial Inclusion and Agricultural Total Factor Productivity Growth in China. Econ. Model.
2021, 96, 68–82. [CrossRef]

42. Badunenko, O.; Romero-Ávila, D. Financial Development and the Sources of Growth and Convergence. Int. Econ. Rev.
2013, 54, 629–663. [CrossRef]

43. Kou, M.; Yang, Y.; Chen, K. The Impact of External R&D Financing on Innovation Process from a Supply-Demand Perspective.
Econ. Model. 2020, 92, 375–387. [CrossRef]

44. Läpple, D.; Renwick, A.; Thorne, F. Measuring and Understanding the Drivers of Agricultural Innovation: Evidence from Ireland.
Food Policy 2015, 51, 1–8. [CrossRef]

45. The Central People’s Government of the People’s Republic of China Official Website. Available online: http://www.gov.cn/
xxgk/pub/govpublic/mrlm/200803/t20080328_32385.html (accessed on 6 February 2021).

46. Charumilind, C.; Kali, R.; Wiwattanakantang, Y. Connected Lending: Thailand before the Financial Crisis. J. Bus. 2006, 79, 181–218.
[CrossRef]

47. Agusman, A.; Cullen, G.S.; Gasbarro, D.; Monroe, G.S.; Zumwalt, J.K. Government Intervention, Bank Ownership and Risk-taking
during the Indonesian Financial Crisis. Pac-Basin. Financ. J. 2014, 30, 114–131. [CrossRef]

http://doi.org/10.3969/j.issn.1674-9162.2011.18.003
http://doi.org/10.3969/j.issn.1000-596X.2020.06.005
http://doi.org/10.19795/j.cnki.cn11-1166/f.2013.09.005
http://doi.org/10.1111/j.1467-8454.2010.00404.x
http://doi.org/10.1002/(SICI)1520-6297(199705/06)13:3&lt;349::AID-AGR8&gt;3.0.CO;2-0
http://doi.org/10.1007/s10806-005-0631-5
http://doi.org/10.16339/j.cnki.hdxbcjb.2019.05.024
http://www.moa.gov.cn/govpublic/zcggs/202102/t20210203_6361060.htm
http://www.moa.gov.cn/govpublic/zcggs/202102/t20210203_6361060.htm
http://isss.pku.edu.cn/cfps/download/login
http://doi.org/10.3390/su12125008
http://doi.org/10.1086/259462
http://doi.org/10.1016/j.jmacro.2009.06.002
http://doi.org/10.1016/j.jbankfin.2014.07.007
http://doi.org/10.3969/j.issn.1003-3947.2020.04.002
http://doi.org/10.1111/j.1467-9361.2010.00576.x
http://www.cbirc.gov.cn/cn/view/pages/ItemDetail.html?docId=890467&itemId=954&generaltype=0
http://www.cbirc.gov.cn/cn/view/pages/ItemDetail.html?docId=890467&itemId=954&generaltype=0
http://doi.org/10.1556/aoecon.62.2012.4.3
http://doi.org/10.1016/j.foodpol.2018.03.014
http://doi.org/10.17221/112/2014-AGRICECON
http://doi.org/10.1016/j.worlddev.2020.104997
http://doi.org/10.1016/j.econmod.2020.12.021
http://doi.org/10.1111/iere.12009
http://doi.org/10.1016/j.econmod.2020.01.016
http://doi.org/10.1016/j.foodpol.2014.11.003
http://www.gov.cn/xxgk/pub/govpublic/mrlm/200803/t20080328_32385.html
http://www.gov.cn/xxgk/pub/govpublic/mrlm/200803/t20080328_32385.html
http://doi.org/10.1086/497410
http://doi.org/10.1016/j.pacfin.2014.07.003


Sustainability 2021, 13, 2844 28 of 29

48. Claessens, S.; Feijen, E.; Laeven, L. Political Connections and Preferential Access to Finance: The Role of Campaign Contributions.
J. Financ. Econ. 2008, 88, 554–580. [CrossRef]

49. Micco, A.; Panizza, U.; Yanez, M. Bank Ownership and Performance Does Politics Matter? J. Bank. Financ. 2007, 31, 219–241.
[CrossRef]

50. Tan, J.; Jian, Y.; Chen, Y. The government Intervention and Non-performing Loans: An Analysis Based on the Data During
1988–2005 from a State-owned Bank. Manag. World 2012, 7, 29–43, 187. (In Chinese) [CrossRef]

51. China Banking and Insurance Regulatory Commission Official Website. Available online: http://www.cbirc.gov.cn/cn/view/
pages/govermentDetail.html?docId=272981&itemId=868&generaltype=1 (accessed on 19 February 2021).

52. China Banking and Insurance Regulatory Commission Official Website. Available online: http://www.cbirc.gov.cn/cn/view/
pages/govermentDetail.html?docId=274310&itemId=868&generaltype=1 (accessed on 19 February 2021).

53. Available online: http://www.cbirc.gov.cn/cn/view/pages/ItemDetail.html?docId=33482&itemId=928&generaltype=0
(accessed on 19 February 2021).

54. Bertalanffy, L.V. General System Theory: Foundations, Development, Applications; George Braziller Inc.: New York, NY, USA, 1986;
pp. 28–68.

55. Wiener, N. Cybernetics: Or Control and Communication in the Animal and the Machine; MIT Press: Cambridge, MA, USA; Wiley:
New York, NY, USA, 1961; pp. 157–192.

56. Nicolis, G.; Prigogine, I. Self-Organization in Non-Equilibrium Systems; Wiley: New York, NY, USA, 1977; Chapters 4 and 8.
57. Bank, W. System Approach for Better Education Results (SABER): What Matters Most in Teacher Policies? A Framework for

Building a More Effective Teaching Profession. Secur. Commun. Netw. 2014, 7, 503–510. [CrossRef]
58. Falk, J.H.; Dierking, L.D.; Osborne, J.; Wenger, M.; Dawson, E.; Wong, B. Analyzing Science Education in the United Kingdom:

Taking a System-Wide Approach. Sci. Ed. 2015, 99, 145–173. [CrossRef]
59. Chen, W.; Marchant, M.; Muhammad, A. China’s soybean product imports: An analysis of price effects using a production system

approach. China Agric. Econ. Rev. 2012, 4, 499–513. [CrossRef]
60. Liu, Y.; Xu, J.; Luo, H. An Integrated Approach to Modelling the Economy-Society-Ecology System in Urbanization Process.

Sustainability 2014, 6, 1946–1972. [CrossRef]
61. Peng, J. The System Approach in Assets-Liabilities Management of Commercial Banks. In The Collected Works of PENG JIAN

GANG; China Financial Publishing House: Beijing, China, 2018; Volume 3, pp. 21–27.
62. Deng, X.; Jiao, J.; Li, A. The Transformation of Rural Commercial Banks: Current Situation Obstacles and the Optimal Path—The

Case of S City. Financ. Regul. Res. 2016, 12, 92–104. (In Chinese) [CrossRef]
63. Wu, J. System Philosophy; People’s Publishing House: Beijing, China, 2008; pp. 215–222.
64. Klír, J.; Valach, M. Cybernetic Modeling; Iliffe Books Ltd.: London, UK, 1967; pp. 109, 308–311.
65. Allen, P.M. Complexity and Management. In Handbook of the Philosophy of Science: Philosophy of Complex Systems; Hooker, C., Ed.;

North-Holland Mathematical Library; Elsevier: Amsterdam, The Netherlands, 2011; pp. 783–808.
66. Peng, J. Discussion on Modelling Method in Cynernetics. In The Collected Works of PENG JIAN GANG; China Financial Publishing

House: Beijing, China, 2018; Volume 5, pp. 361–379.
67. North, D.C. Institutions, Institutional Change, and Economic Performance; Cambridge University Press: Cambridge, UK, 1990;

pp. 3–17.
68. Xu, L.C.; Zhu, T.; Lin, Y. Politician control, agency problems and ownership reform. Econ. Transit. 2005, 13, 1–24. [CrossRef]
69. Xie, P. Reforms of China’s Rural Credit Cooperatives and Policy Options. China Econ. Rev. 2003, 14, 434–442. [CrossRef]
70. Liu, X.; Liu, L.; Liu, H. Shareholding Reform Performance of RCC: Case Study. Financ. Econ. 2013, 8, 28–38. (In Chinese)

[CrossRef]
71. de Graaf, W.A. Lie Algebras: Theory and Algorithms; North-Holland Mathematical Library; Elsevier: Amsterdam, The Netherlands,

2000; Volume 56, pp. 143–218. Available online: https://www.sciencedirect.com/bookseries/north-holland-mathematical-
library/vol/56/suppl/C (accessed on 9 February 2021).

72. Shi, W.F. Entropy Analysis of the Coupled Human–Earth System: Implications for Sustainable Development. Sustainability
2017, 9, 1264. [CrossRef]

73. Gong, Q.; Chen, M.; Zhao, X.; Ji, Z. Sustainable Urban Development System Measurement Based on Dissipative Structure Theory,
the Grey Entropy Method and Coupling Theory: A Case Study in Chengdu, China. Sustainability 2019, 11, 293. [CrossRef]

74. Yuan, Y.; Jin, M.; Ren, J.; Hu, M.; Ren, P. The Dynamic Coordinated Development of a Regional Environment-Tourism-Economy
System: A Case Study from Western Hunan Province, China. Sustainability 2014, 6, 5231–5251. [CrossRef]

75. China National Knowledge Infrastructure Home Page. Available online: https://data.cnki.net/trade/yearbook/single/n20140
20005?z=z003 (accessed on 15 November 2020).

76. Clapham, J.H. An Economic History of Modern Britain; Cambridge University Press: Cambridge, UK, 1926.
77. Pressnell, L.S. Country Banking in the Industrial Revolution; Clarendon Press: Oxford, UK, 1956; Chapter 2.
78. Brunn, M.; Diefenbacher, A.; Strain, J.J. Are There Effects of Consultation–Liaison-Psychiatry on Length of Stay in the General

Hospital? A Path Analysis. Eur. J. Psychiat. 2020, 34, 195–201. [CrossRef]
79. Chai, J.; Guo, J.E.; Meng, L.; Wang, S.Y. Exploring the Core Factors and its Dynamic Effects on Oil Price: An Application on Path

Analysis and BVAR-TVP Model. Energy Policy. 2011, 39, 8022–8036. [CrossRef]

http://doi.org/10.1016/j.jfineco.2006.11.003
http://doi.org/10.1016/j.jbankfin.2006.02.007
http://doi.org/10.19744/j.cnki.11-1235/f.2012.07.004
http://www.cbirc.gov.cn/cn/view/pages/govermentDetail.html?docId=272981&itemId=868&generaltype=1
http://www.cbirc.gov.cn/cn/view/pages/govermentDetail.html?docId=272981&itemId=868&generaltype=1
http://www.cbirc.gov.cn/cn/view/pages/govermentDetail.html?docId=274310&itemId=868&generaltype=1
http://www.cbirc.gov.cn/cn/view/pages/govermentDetail.html?docId=274310&itemId=868&generaltype=1
http://www.cbirc.gov.cn/cn/view/pages/ItemDetail.html?docId=33482&itemId=928&generaltype=0
http://doi.org/10.1002/sec.744
http://doi.org/10.1002/sce.21140
http://doi.org/10.1108/17561371211284849
http://doi.org/10.3390/su6041946
http://doi.org/10.13490/j.cnki.frr.2016.12.007
http://doi.org/10.1111/j.1468-0351.2005.00205.x
http://doi.org/10.1016/j.chieco.2003.09.015
http://doi.org/10.3969/j.issn.1000-8306.2013.08.004
https://www.sciencedirect.com/bookseries/north-holland-mathematical-library/vol/56/suppl/C
https://www.sciencedirect.com/bookseries/north-holland-mathematical-library/vol/56/suppl/C
http://doi.org/10.3390/su9071264
http://doi.org/10.3390/su11010293
http://doi.org/10.3390/su6085231
https://data.cnki.net/trade/yearbook/single/n2014020005?z=z003
https://data.cnki.net/trade/yearbook/single/n2014020005?z=z003
http://doi.org/10.1016/j.ejpsy.2020.06.001
http://doi.org/10.1016/j.enpol.2011.09.057


Sustainability 2021, 13, 2844 29 of 29

80. Park, E.S.; Fitzpatrick, K.; Das, S.; Avelar, R. Exploration of the Relationship among Roadway Characteristics, Operating Speed,
and Crashes for City Streets using Path Analysis. Accid. Anal. Prev. 2021, 150, 105896. [CrossRef]

81. Shanin, T. Peasants and Peasant Societies; Harmondsworth: Penguin, UK, 1976; pp. 102–197.
82. Bryceson, D.F. Gender and Generational Patterns of African Deagrarianization: Evolving Labour and Land Allocation in

Smallholder Peasant Household Farming, 1980–2015. World Dev. 2019, 113, 60–72. [CrossRef]
83. Cao, J.; Zhao, L.; Liu, S.; Yu, X. Transformation of Agricultural Production Patterns in Agriculture and Animal Husbandry and its

Determinants: An Empirical Analysis on Transformation in Beef Breeding in China by using a Finite Mixture Model. Chin. Rural
Econ. 2019, 11, 69–82. (In Chinese)

84. Coase, R.H. The Nature of the Firm. Economica 1937, 4, 386–405. [CrossRef]
85. Yang, X.K. Specialization and Economic Organization: A New Classical Economics Framework; Economic Science Press: Beijing, China,

1999; pp. 396–413.
86. Li, Y.; Gao, Y. Trading Efficiency, Financial Development and Economic Growth. Res. Inst. Econ. 2010, 2, 52–75. (In Chinese)
87. Huang, H. Research on the Establishment of Evaluation Index System and Evaluation Method of Agricultural Industrialization

Management—Based on Evidence from Guangdong Province. J. Agrotech. Econ. 2013, 7, 110–117. (In Chinese) [CrossRef]
88. Sun, Z. Operational Benefit Analysis of Modern Agricultural Industrialization Consortium—An Empirical Framework and

Demonstration. East China Econ. Manag. 2015, 29, 108–112. (In Chinese) [CrossRef]
89. Lou, F. Analysis of the Level of Regional Characteristic Agricultural Industrialization and Spatial Correlation. Stat. Decis.

2019, 35, 91–96. (In Chinese) [CrossRef]
90. Liu, Q.; Wang, S.; Zhang, W.; Li, J.; Zhao, Y.; Li, W. China’s Municipal Public Infrastructure: Estimating Construction Levels and

Investment Efficiency using the Entropy Method and a DEA Model. Habitat Int. 2017, 64, 59–70. [CrossRef]
91. Lin, P.C.; Huang, H.C. Financial Sector Volatility, Banking Market Structure and Exports. World Econ. 2014, 37, 1388–1409.

[CrossRef]
92. Wang, R.; Cheng, J.; Zhu, Y.; Lu, P. Evaluation on the Coupling Coordination of Resources and Environment Carrying Capacity in

Chinese Mining Economic Zones. Resour. Policy 2017, 53, 20–25. [CrossRef]
93. Cheng, L.; Zhang, J. Assessment of Coupling Coordination between Tourism Development and Economic Growth after the 2008

Wenchuan earthquake: Beichuan, China. Asia Pac. J. Tour. Res. 2020, 25, 592–609. [CrossRef]
94. Illingworth, V. The Penguin Dictionary of Physics; Foreign Language Press: Beijing, China, 1996; pp. 92–93.
95. Li, L.Y.; Weng, G.M. An Integrated Approach for Spatial Analysis of the Coupling Relationship between Tourism Footprint and

Environment in the Beijing–Tianjin–Hebei Region of China. Asia Pac. J. Tour. Res. 2016, 11, 1198–1213. [CrossRef]
96. Wang, Q.; Wang, Y.; Zhu, Y. Research on the coupling and coordinated development of agricultural insurance, agricultural loan

and farmers’ income in China. World Agric. 2021, 1, 109–119, 131. (In Chinese) [CrossRef]
97. Kim, B.N.; Lee, N.S.; Wi, J.H.; Lee, J.K. The Effects of Slack Resources on Firm Performance and Innovation in the Korean

Pharmaceutical Industry. Asian J. Technol. Inno. 2017, 25, 387–406. [CrossRef]
98. Arshed, N.; Kalim, R. Modelling Demand and Supply of Islamic Banking Deposits. Int. J. Fin. Econ. 2020, 1, 1–19. [CrossRef]
99. Berglof, E.; Lehmann, A. Sustaining russia’s growth: The role of financial reform. J. Comp. Econ. 2009, 37, 198–206. [CrossRef]
100. Lin, J.Y. Rural Reforms and Agricultural Growth in China. Am. Econ. Rev. 1992, 82, 34–51. [CrossRef]
101. Wang, Q.X.; Zhang, X.L. Three Rights Separation: China’s Proposed Rural Land Rights Reform and Four Types of Local Trials.

Land Use Policy 2017, 63, 111–121. [CrossRef]
102. Liu, Z.; Yang, D.; Wen, T. Agricultural Production Mode Transformation and Production Efficiency: A Labor Division and

Cooperation Lens. China. Agric. Econ. Rev. 2019, 11, 160–179. [CrossRef]
103. Xu, W.; Tan, K.C. Impact of Reform and Economic Restructuring on Rural Systems in China: A Case Study of Yuhang, Zhejiang.

J. Rural Stud. 2002, 18, 65–81. [CrossRef]
104. Wu, X.G. The Household Registration System and Rural-Urban Educational Inequality in Contemporary China. Chin. Sociol. Rev.

2011, 44, 31–51. [CrossRef]
105. Xu, H.Z.; Liu, Y.X. Policy Implications and Impact of Household Registration System on Peasants’ Willingness to Return Rural

Residential Lands: Evidence from Household Survey in Rural China. Panoeconomicus 2016, 63, 135–146.
106. Xu, C.; Wang, H.; Shi, Q. Farmers’ Income and Production Responses to Rural Taxation Reform in Three Regions in China. J. Agric.

Econ. 2012, 63, 291–309. [CrossRef]
107. Alm, J.; Liu, Y.Z. China’s Tax-for-Fee Reform and Village Inequality. Oxf. Dev. Stud. 2014, 42, 38–64. [CrossRef]

http://doi.org/10.1016/j.aap.2020.105896
http://doi.org/10.1016/j.worlddev.2018.08.021
http://doi.org/10.1111/j.1468-0335.1937.tb00002.x
http://doi.org/10.13246/j.cnki.jae.2013.07.009
http://doi.org/10.3969/j.issn.1007-5097.2015.05.018
http://doi.org/10.13546/j.cnki.tjyjc.2019.19.020
http://doi.org/10.1016/j.habitatint.2017.04.010
http://doi.org/10.1111/twec.12126
http://doi.org/10.1016/j.resourpol.2017.05.012
http://doi.org/10.1080/10941665.2020.1752753
http://doi.org/10.1080/10941665.2015.1130161
http://doi.org/10.13856/j.cn11-1097/s.2021.01.012
http://doi.org/10.1080/19761597.2018.1434007
http://doi.org/10.1002/ijfe.1936
http://doi.org/10.1016/j.jce.2009.01.003
http://doi.org/10.2307/2117601
http://doi.org/10.1016/j.landusepol.2017.01.027
http://doi.org/10.1108/CAER-07-2017-0129
http://doi.org/10.1016/S0743-0167(01)00030-4
http://doi.org/10.2753/CSA2162-0555440202
http://doi.org/10.1111/j.1477-9552.2012.00338.x
http://doi.org/10.1080/13600818.2013.833180

	Introduction 
	Necessity and Influencing Mechanism of RCC Shareholding Reform 
	Necessity of RCC Shareholding Reform 
	Rationale of Isomorphic Incentive Compatibility 
	Analysis on the Necessity of RCC Shareholding Reform 

	Influencing Mechanism of RCC Shareholding Reform 
	Theoretical Model 
	Effect of Isomorphic Relationships between Two Subsystem on Rural Economic Development in Pre-reform and Post-reform Situations 


	Materials and Methods 
	Sample and Data Source 
	Methodology and Model 
	Measurement of Agricultural Production Level 
	Measurement of Rural Banking Development 
	Measurement of Synergism between Subsystems 
	Impact of Reform on Agricultural Development 


	Results 
	Sample and Data 
	Estimation Results of Agricultural Production and Rural Banking Development 
	Estimation Results of Coupling Coordination Degree 
	Empirical Analysis 

	Conclusions and Policy Implications 
	References

