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Abstract
Modern agriculture requires the support of modern finance. The agricultural
credit guarantee system represents an important mechanism for channeling fi-
nancial capital into the agricultural industry and addressing its financing diffi-
culties and high costs. The design and application of an agricultural guarantee
digital system platform not only accelerates the transformation and upgrading of
agricultural development models but also holds significant positive implications
for steady economic growth, reform promotion, structural adjustment, and liveli-
hood improvement. This paper summarizes relevant literature on agricultural
guarantee systems, designs and develops an agricultural guarantee digital sys-
tem platform based on blockchain and big data technologies, and demonstrates
its substantial benefits and positive effects through practice in China.
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Abstract: Modern agriculture requires the support of modern finance. The
agricultural credit guarantee system represents an important mechanism for
channeling financial capital into the agricultural industry and addressing its fi-
nancing difficulties and high costs. The design and application of an agricultural
guarantee digital system platform not only accelerates the transformation and
upgrading of agricultural development models but also holds significant positive
implications for steady economic growth, reform promotion, structural adjust-
ment, and livelihood improvement. This paper summarizes relevant literature
on agricultural guarantee systems, designs and develops an agricultural guar-
antee digital system platform based on blockchain and big data technologies,
and demonstrates its substantial benefits and positive effects through practice
in China.
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1 Introduction
Chinese agriculture is characterized by low overall scientific and technological
quality, backward production and management modes, small-scale efficiency,
long growth cycles, low reproduction rates in agricultural product processing,
short agricultural industrial chains, and high risks in agricultural management.
These factors create a vicious cycle between agricultural development and the
shortage of agricultural labor and capital. Due to the idiosyncratic nature of
agricultural production, agricultural business entities face greater difficulty ob-
taining loans from formal financial institutions compared to other borrowers.
Establishing an agricultural credit guarantee system constitutes an effective
solution to this problem. Based on a review of domestic and international schol-
arship on agricultural credit guarantee system construction and application, this
study examines relevant policies and practices, and designs and develops a new
agricultural guarantee system platform utilizing blockchain technology. This
agricultural credit guarantee system has been widely implemented across China
with considerable success.

2 Literature Review
Foreign scholars conducted systematic research on credit guarantee theory as
early as the 1980s and 1990s, developing a comprehensive theoretical frame-
work. Compared to domestic scholars, foreign researchers have produced more
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in-depth and mature studies on credit guarantee theory. Given that information
asymmetry and moral hazard are widespread in credit markets—particularly in
rural financial markets—agricultural operators face greater challenges than or-
dinary enterprises in securing loans based on their own credit. Consequently,
market mechanisms alone cannot resolve these issues. The rural financial mar-
ket requires the introduction of third-party agricultural guarantee institutions
to mitigate losses caused by moral hazard and information asymmetry. The
scholarly consensus holds that moral hazard and information asymmetry are
root causes of financing difficulties in agriculture.

Hoff and Stiglitz (1990) argued that loan difficulties between farmers and ru-
ral financial institutions stem from adverse selection and moral hazard, both
consequences of information asymmetry. Similarly, Stiglitz and Weiss (1992)
identified adverse selection and moral hazard arising from information asym-
metry as primary causes of farmer financing difficulties. The introduction of
credit guarantee institutions can effectively alleviate information asymmetry
problems and reduce financing costs. Akerlof (1970) proposed credit guarantee
theory based on information asymmetry problems, demonstrating that credit
guarantees could eliminate such issues. Stiglitz and Weiss (1992) further ar-
gued that only by establishing an agricultural credit guarantee system could
the financing challenges facing agricultural enterprises be alleviated. Chan and
Kanatas (1985) examined signaling effects of guarantees in credit markets with
asymmetric information, analyzing and predicting widespread guarantee usage
in bank loans and small business lending within the “middle market.”

Barro (1976) explained how credit guarantees play key roles in financial markets
by influencing interest rates, transaction costs, and loan sizes. Zecchini and Ven-
tura (2009) similarly demonstrated in their research on Italy that government
guarantees significantly reduce financing costs for insured companies.

3 Study on the Agricultural Guarantee Digital System
Measures to strengthen China’s agricultural credit guarantee system construc-
tion are inspired by identifying and addressing problems in rural financial mar-
kets, creating urgent demand for rural financial innovation. This section sum-
marizes the rationale for building an agricultural credit guarantee system and
reviews relevant research.

3.1 Problems in China’s Rural Credit Market

China’s rural financial market suffers from objective deficiencies. Research by
numerous Chinese scholars indicates that structural contradictions in supply and
demand, credit line structures, and credit term structures constitute primary
problems. Supply-demand structural contradictions are particularly acute. Ac-
cording to Cao Zehui et al. (2012), rural financial institutions cannot effectively
meet financing needs for large projects due to low social recognition, limited
deposit absorption capacity, small operational scale, and weak financial supply
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capacity.

Wang Zhicai et al. (2006) argued that with the reform of the financial insti-
tutional system, state-owned commercial banks have gradually shifted their
business focus to cities, resulting in capital outflow from rural areas. Zhang
Jianning (2012) studied constraints on agricultural cooperatives, identifying sin-
gle financing channels and limited financing amounts as important factors re-
stricting cooperative development. In China’s rural financial market, credit line
structural contradictions manifest in standards tied to credit ratings, guaran-
tees, mortgages, and insurance that fail to meet farmers’ loan demands. Ren
Le et al. (2017) found through Logit and Tobit regression analysis that agricul-
tural insurance could alleviate credit rationing difficulties for farmers, increase
agricultural credit availability, and raise loan amounts. Liu Lin (2018) argued
that commercial banks generally calculate theoretical credit limits based on high-
quality collateral or guaranteed credit lines provided by customers, according to
operational characteristics of small and micro enterprises. Liang Hu et al. (2019)
used multinomial Logit models to propose that external constraints such as in-
sufficient rural financial services imposed by financial institutions lead to con-
tradictions in credit term structures, making it difficult for farmers to obtain
loans or full financing from rural financial institutions. Liang Hu et al. (2019)
further noted that rural household loans are primarily used for agricultural
production and operation, with small demand scale and mostly medium-term
loan expectations, while current rural financial market credit products struggle
to meet these demands. Yuan Chunsheng (2014) demonstrated that politically
connected companies face lower credit financing costs and find it easier to obtain
long-term loans.

3.2 Idiosyncratic Problems in Rural Credit

Idiosyncratic problems in rural financial credit markets primarily stem from agri-
culture’s inherent risks and management risks of agricultural operators. Agricul-
ture faces unique risks including natural and price risks. Zhang Wei et al. (2014)
argued that under the dual influence of natural environment and market factors
in agricultural production, the risk of agricultural financial products far exceeds
that of similar non-agricultural loans. This leads rural financial institutions to
impose stricter conditions and smaller loan amounts, resulting in loan supply
that fails to meet market demand.

Wu Wei et al. (2017) believed that the liquidity of agricultural risks forces
the most vulnerable groups to bear risk consequences, while backward infor-
mation conditions in rural areas leave market participants lacking effective risk
prevention methods. Zhang Yanyuan et al. (2016) argued that beyond natu-
ral force majeure risks, new agricultural operators also face increased market
risks, technological risks, and social risks, rendering traditional risk response
measures inadequate for coping with these multifaceted impacts. The primary
reasons Chinese agricultural producers cannot obtain loans from financial mar-
kets include their large numbers, weak economic strength, and lack of collateral
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property. According to Wu Yuxiang (2012), insufficient collateral in rural areas
importantly affects the scale of agricultural operation and level of agricultural
production efficiency, representing a fundamental reason agricultural operators
cannot obtain financing from rural financial markets.

Liang Hu et al. (2019) argued that farmers’ poor economic strength and lack
of effective mortgage and collateral make it difficult for them to meet financial
institutions’ risk control requirements, representing important reasons for rural
financial institutions’ automatic reduction of agricultural credit supply. Dong
Xiaolin et al. (2008), after analyzing the current situation and causes of loan
difficulties for agricultural management subjects in China, concluded that solv-
ing the mortgage guarantee problem is key to improving farmers’ loan access,
requiring systemic solutions.

3.3 Construction of Agricultural Credit Guarantee System

Constructing an agricultural credit guarantee system effectively addresses the
“difficult loan,” “expensive loan,” and “slow loan” problems in current rural fi-
nancial markets. Theoretical research on agricultural credit guarantee systems
shows that Qin Hongsong (2014) believes farmer guarantee loans provide effec-
tive security for farmers under the current rural financial system. Zhao Jinlu
et al. (2011) argue that agricultural credit guarantees effectively relieve agricul-
tural credit constraints and farmer loan difficulties, helping advance urban-rural
financial integration in China. Li Mingxing et al. (2019) believe that developing
policy-based agricultural credit guarantee business represents an innovative ex-
tension of China’s current financial transfer payments and an inevitable process
for perfecting the urban-rural financial system. Qiao Zhen (2013) argues that
constructing an agricultural credit guarantee system is key to deepening rural
financial and economic development. Similarly, Zhao Xuejun (2014) proposes
that the lack of a rural credit guarantee system constitutes one of the root causes
of farmer financing difficulties.

Agricultural credit guarantee system construction primarily involves multiple
operational participants, risk sharing mechanisms, and financial support capac-
ity for agriculture. Xiao Zongfu et al. (2007) believe it is necessary to build a
multi-level innovative guarantee system with perfect supervision and risk shar-
ing mechanisms to leverage agricultural credit guarantee companies and pro-
mote rural financial market deepening. Regarding multiple participating sub-
jects, Lin Yifu (2001) believes that establishing agricultural credit guarantee
companies and an operational model of “company + farmer + bank financial in-
stitution” could effectively solve financing difficulties for agricultural operating
subjects in China. Dong Xiaolin et al. (2008) believe the rural guarantee system
should be constructed through four operational modes: establishing guarantee
funds, establishing guarantee companies based on leading enterprises, establish-
ing financial connection intermediaries, and establishing agricultural insurance.
Regarding risk sharing, Li Zhijun (2010) believes that introducing multiple risk-
sharing participants to carry out credit default swaps can help reduce risk losses
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for participants with low risk tolerance. Ji Qiongliang (2012) studied four insur-
ance types—“Bank Loans and Insurance,” “Guarantee Agencies + Insurance,”
“Trade Finance + Insurance,” and “Finance Lease + Insurance”—in small mi-
cro enterprise financing models, concluding that establishing a comprehensive
financing insurance system involving government, banks, guarantee agencies,
and leasing companies to share risks and profits can effectively solve financial
institutions’ reluctance to lend. Ma Jiujie et al. (2016) believe that establishing
an agricultural credit guarantee system with financial capital injection lever-
ages financial capital’s guiding role, channeling more credit resources into rural
financial markets to effectively alleviate financing difficulties for agricultural
operators and meet financial support requirements for the agricultural indus-
try. Zhang Hongwu (2018) emphasizes the need to give full play to the Na-
tional Agricultural Guarantee Company’s leading and supporting role, promote
agricultural guarantee system construction, and continuously enhance financial
support capacity for agriculture.

4 Agricultural Guarantee Digital System
Based on blockchain and big data technology applications, the agricultural guar-
antee digital system platform has been designed and developed to digitize the en-
tire agricultural guarantee business process in China. All contracts and related
legal documents are signed online, including guarantee contracts, credit pro-
tection triads, maximum guarantee entrustment contracts, counter-guarantee
maximum amount contracts (guarantee, mortgage, pledge), counter-guarantee
contracts (guarantee, mortgage, pledge), resolution documents, loan notices,
guarantee confirmation letters, etc. The platform adopts electronic signature
and file encryption technologies to provide users with complete and reliable
electronic signature and evidence chains.

After registration, users must complete personal real-name authentication and
enterprise identity authentication. Upon authentication, an authoritative digital
certificate issuing center issues digital certificates to ensure electronic signature
exclusivity. Using user accounts and passwords, dynamic SMS verification, and
email verification codes ensures that signature operations remain under user
control exclusively. Through CA signatures from the State Authority Center,
signed documents with hash fingerprints are ultimately completely signed and
deposited for certification at notary offices, ensuring that any file tampering
can be detected and providing rapid certification services to guarantee signature
legitimacy.

The agricultural guarantee digital system platform based on blockchain and
big data technology fully adopts enterprise-level system architecture design,
featuring technical characteristics including openness, advancement, scalabil-
ity, reliability, efficiency, correctness, security, maintainability, and ease of use.
Platform functions include job portal management, online examination and ap-
proval management, customer management, project management, preliminary
project acceptance management, contract management, cooperative bank man-
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agement, cost management, records management, electronic contract manage-
ment, reporting systems, external system integration platforms, mobile client
apps, big data cockpits, and intelligent risk control systems.

5 Application of Agricultural Guarantee Digital System
Hunan Province’s Agricultural Credit Financing Guarantee Co., Ltd. was reor-
ganized and established in March 2017. The company provides financing guar-
antees for Hunan province’s “three rural” services, including agricultural produc-
tion (agriculture, forestry, and fishing), farm construction, and integrated agri-
cultural production projects involving agricultural supplies, agricultural tech-
nology, agricultural machinery, agricultural product acquisition, storage and
preservation, sales, preprocessing, and new forms of agricultural business ser-
vices. The company emphasizes support for grain production, live pigs, and
other important agricultural products. As the province’s largest agricultural
guarantee institution, it operates 14 branches covering all counties and urban
areas.

The Agricultural Guarantee Digital System optimizes business approval work-
flows for Hunan Province’s Agricultural Credit Financing Guarantee Co., Ltd.,
digitizing the entire guarantee business process to improve operational efficiency
and management levels. The system integrates existing business system data
to ensure data accuracy, establishes a data warehouse to support reporting and
big data cockpits, and enables enterprise-level data analysis with real-time visu-
alization monitoring for different roles, providing strong support for enterprise
decision-making.

Hunan Province’s Agricultural Credit Financing Guarantee Co., Ltd. has
adopted the Agricultural Guarantee Digital System to solve financing difficul-
ties and high costs for new agricultural operators, focusing specifically on these
challenges. The system significantly contributes to promoting economic de-
velopment, advancing agricultural supply-side structural reform, and boosting
implementation of the “rural revitalization strategy.”

6.1 Time Savings and Cost Reduction

With continuous business scale growth, manual operations would require con-
tinuously increasing human resources. The digital management platform for
agricultural guarantee business automatically completes many simple, mechan-
ical, and repetitive tasks such as data verification, form filling, and summary
calculations, freeing personnel from heavy workloads and effectively saving hu-
man resource costs.

Digital contract management reduces travel costs for guarantee business and
lowers guarantee fund thresholds, enabling more farmers to participate in and
benefit from national policies.
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6.2 Improved Compliance Management Capacity

Agricultural guarantee business operations have high compliance requirements.
Manual service processing suffers from problems such as unclear business rules
and poor information communication. The digital management platform digi-
tizes business processes, solidifying business rules into the system to effectively
improve compliance levels and prevent compliance risks.

6.3 Enhanced Business Data Management

When business data are stored as documents or paper files, statistics and con-
sultation become inconvenient, time-consuming, and unreliable. Manual copy-
paste data transfer methods are inefficient and error-prone. The guarantee busi-
ness management system construction has digitized most business data, greatly
improving agricultural guarantee business management levels. It enables online
processing of core project business, promotes routinization and standardization
of agricultural guarantee operations, further enhances risk prevention capabil-
ities, and comprehensively improves management levels. Simultaneously, the
platform provides timely and accurate data and information for high-level cor-
porate decision-making, enhancing core competitiveness. Therefore, construct-
ing the digital management platform for guarantee business aligns highly with
company business development needs and is imperative.
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