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The Science and Technology Commissioners System (STCS) is an important measure implemented
in China to address the bottleneck in rural talent and the underdevelopment of science and technol-
ogy. This article explores the implementation of the system in rural areas of China, focusing on the
behavioural economic perspective of cognitive and behavioural biases in different participants’ deci-
sion-making. Shenyang, as a representative base of agricultural production in China, has taken mul-
tiple measures to facilitate the implementation of the system. Field interviews revealed that the core
challenges in implementing the STCS stem from cognitive biases and from inadequate promotion
of behavioural change. These factors contribute to policy rigidity, mismatched service supply and
demand, low farmer acceptance, and ineffective supervision and evaluation. Under the framework
of nudge theory, this study provides an extensive comparative analysis of international systems, and
proposes establishing a ‘Shenyang Science and Technology Commissioners Service Cloud Platform’
and setting up a ‘comprehensive, multi-stakeholder and dynamic’ performance evaluation model.
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System Komisarzy ds. Nauki i Technologii (STCS) jest waznym §rodkiem wdrozonym w Chi-
nach w celu rozwigzania problemu niedoboru wykwalifikowanych kadr na obszarach wiejskich
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oraz niedostatecznego rozwoju nauki i technologii. Artykut bada wdrozenie systemu na obsza-
rach wiejskich Chin, koncentrujac sie na behawioralnej perspektywie ekonomicznej dotyczacej
uprzedzen poznawczych 1 behawioralnych w podejmowaniu decyzji przez réznych uczestnikéw.
Prowincja Shenyang, jako reprezentatywna baza produkeji rolnej w Chinach, podjeta wiele dzia-
lan w celu ulatwienia wdrozenia systemu. Wywiady w terenie wykazaly, ze gléwne wyzwania
zwiazane z wdrozeniem STCS wynikaja z uprzedzen poznawczych i niewystarczajacej promocji
zmian zachowan. Czynniki te przyczyniaja sie do sztywnosci polityki, niezgodno$ci popytu i poda-
zy ustug, niskiej akceptacji rolnikéw oraz nieskutecznego nadzoru i oceny. Wykorzystujac teorie
nudge, badanie to zapewnia szeroka analize poréwnawcza systeméw miedzynarodowych i pro-
ponuje stworzenie ,Platformy chmurowej ustug komisarzy nauki i technologii Shenyang” oraz
»kompleksowego, wieloosobowego i dynamicznego” modelu oceny wydajnosci.

Stowa kluczowe: teoria nudge; system komisarzy nauki i technologii; wdrozenie polityki
JEL: D91, 038, Q16

I. INTRODUCTION

The initiative of sending technical personnel to rural areas to promote
scientific and technological development is gaining ground globally. For ex-
ample, in the United States, land-grant universities have played a central role
in developing and delivering scientific and technological services, particularly
through research on new techniques and the provision of training (Ringling &
Marquart, 2020). Research indicates that offering farmers financial and tech-
nical assistance addresses challenges in agricultural production, facilitates
the transfer of agricultural technology, and accelerates the flow of resources,
thereby enhancing overall agricultural productivity and innovation (Norton &
Alwang, 2020; Takahashi et al., 2020).

In China, the Science and Technology Commissioners System (STCS) was
established to address the shortage of scientific and technological capacity at
the rural grassroots level (Cai, 2020). The system was first launched in Nan-
ping City, Fujian Province, in 1999, and has since gone through four develop-
ment stages: initial pilot, national promotion, international promotion, and
the establishment of a national system (Zhu & Jin, 2023). Today it represents
an essential institutional arrangement at the national level, aimed at pro-
moting the balanced allocation of urban and rural elements, and addressing
the shortcomings of rural talents (Li & Wang, 2024). In the current period,
there is a need for theoretical discussion on how to implement the system at
a higher level and on a broader scale in order to guide science and technology
commissioners to serve rural grassroots communities better.

Shenyang City, Liaoning Province, as one of China’s key agricultural
production bases, places great importance on the implementation of the
STCS. To date, an investment of over 40 million yuan has been used to train
and support 246,000 farmers, yielding significant results in boosting local
industries and increasing farmers’ incomes. However, some difficulties in
implementing the system in Shenyang still exist. Results show that differ-
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ences in cognition and behaviour among government departments, science
and technology commissioners, and farmers complicate coordination in pol-
icy implementation and pose a major challenge to the effectiveness of these
implementations.

Using nudging in China has potential institutional advantages, since the
groups subject to such policies tend to support it as a form of decentralization
and welfare promotion (Huang & Liu, 2020). The most significant contribution
of this study lies in introducing nudge theory from behavioural economics and
constructing an analytical framework for the implementation of the STCS in
Shenyang. The practical difficulties in Shenyang were identified through field
interviews, and the obstacles to system implementation, along with their root
causes, were analysed. Drawing on a comparative analysis of international
systems, this study proposes interventions to improve the decision-making
processes at different levels of implementation, ensuring more effective sys-
tem operation.

II. LITERATURE REVIEW

The Science and Technology Commissioners System (STCS) represents
a strategic effort by the Chinese government. Several scholars have explored
the connotations and characteristics of the STCS, focusing on its role in the
promotion of agricultural science and technology. The system was originally
defined as the government’s use of unique guarantee and incentive policies,
the allocation of special resources, and the selection of scientific and tech-
nological personnel to work at the grassroots level to promote science and
technology and implement scientific and technological projects (Zeng & Zhao,
2009). The STCS also transcends traditional boundaries, facilitating a nexus
between production, education, and research. The system can integrate agri-
cultural science and education, enabling the application of scientific innova-
tions in agriculture (Zhu & Jin, 2023); it can also address farmers’ needs by
extending research results to specific production processes through relevant
institutions, thereby supporting the optimization and upgrading of agricul-
tural production (Magruder, 2018). Essentially, the core of the STCS is a gov-
ernment-modelled extension of agricultural science and technology, guided by
the market with close cooperation among scientific and technical personnel
and farmers (Xiao & Ye, 2020).

Agricultural science and technology extension is inherently collabora-
tive, involving government departments, universities, research institutes,
and farmers (Cofré-Bravo, 2018; Emeana, 2019; Zhu & Jin, 2023). Ates and
Cakal (2014) emphasized the government’s leading role, especially in devel-
oping countries, where governments bear particularly heavy responsibilities.
Ahmadpour et al. (2016) argue that universities should be consulted in the
process of extending agricultural science and technology. Furthermore, the
communication and cooperation of agricultural research institutes (Mova-
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hedi & Ghanbari, 2014), institutional extension services (Makate & Makate,
2019), and extension project teams (Wijaya, 2019) are fundamental for the
system’s success. However, farmers remain the ultimate beneficiaries of the
STCS. Kassem et al. (2021) suggest that farmers’ satisfaction with the quality
of extension services is essential for designing programmes that meet farm-
ers’ needs and local agroecological conditions. Similarly, Zhu and Jin (2023)
emphasize the importance of a farmer-centred approach, advocating for the
cultivation of local ‘demonstration households’ to facilitate technology adop-
tion and provide peer-based learning opportunities.

Research shows that the adoption of new agricultural innovations is of-
ten lower than desired or, indeed, anticipated compared with what would be
predicted if farmers acted solely as profit-maximizing agents (Howley, 2022).
Studies of farmers’ behaviour have suggested a variety of explanations for this
situation. These include economic considerations such as transaction costs
and application burden, as well as structural farm characteristics (Lastra-
-Bravo et al., 2015; Jiang & Liu, 2019). There is also a rich body of literature
which points to the importance of sociological and psychological factors that
influence the adoption of sustainable practices (Dessart et al., 2019; Cloete,
2019; Howley & Ocean, 2022). These studies highlight the importance of ‘good
farmer’ identities and peer effects (Mills et al., 2018), farmer ideas and lit-
eracy (Zhang & Liu, 2022), and underlying psychological dispositions such as
risk aversion (Cloete, 2019).

Nudge theory, as introduced by Thaler and Sunstein (2008), proposes that
small, non-coercive changes in the choice architecture can influence people’s
behaviour in predictable ways without restricting their freedom. In the con-
text of public policy, nudge theory has been applied to optimize decision-mak-
ing processes, improve policy outcomes, and encourage more favourable be-
haviours. Battaglio et al. (2018) argue that greater attention should be paid to
how cognitive biases affect decision-making within public organizations when
providing public managers with a reliable basis for improving policy outcomes.
Moseley and Thomann (2021) discussed how a series of cognitive biases and
heuristic methods affect the policy implementation behaviour of street-level
bureaucrats. Ding (2022) also emphasized that people need the help of grass-
roots government when facing difficulties in making behavioural choices due
to high complexity, low frequency, or poor feedback. In essence, the literature
highlights the importance of looking beyond the technical aspects of agricul-
tural production and farm structure when seeking to understand the adoption
of new farm practices.

As a model of agricultural science and technology extension with Chi-
nese characteristics, the STCS aims to promote the transmission of modern
production factors such as science and technology, capital, skilled personnel,
and information to the front line of rural areas by implementing a series of
policies and regulations such as selection incentives, fund management, and
performance evaluation. However, existing research shows that discussion of
system implementation lacks theoretical application and often neglects psy-
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chological factors such as the cognition and behaviour of participants in agri-
cultural science and technology extension, thereby limiting its effectiveness.
Therefore, this study focuses on Shenyang City, Liaoning Province, develops
a specific analytical framework based on nudge theory, and identifies the key
factors influencing the effective implementation of the system.

III. METHODOLOGY

From the perspective of nudge theory, this study employed in-depth in-
terviews to explore the difficulties and root causes of system implementation
in Shenyang. These interviews focused on various interviewees’ psychological
feelings, behaviour choices, and demand feedback. Additionally, international
comparisons were incorporated, comparing our findings with those from other
countries that have implemented similar agricultural technology programmes,
further supporting our analysis. We highlight the common difficulties, key les-
sons learned, and optimization paths applicable to the STCS.

1. Data

This study uses first-hand data and secondary data. First-hand data
were collected over a two-month period in 2024. Because the institutional
design of the STCS dictates that roles and responsibilities are relatively uni-
form across participants, we used purposeful sampling to select 16 partici-
pants from various roles, including 3 staff members of Shenyang and county
(city) science and technology bureaus, 4 township and village cadres, 4 farm-
ers, and 5 heads of science and technology missions from universities. These
participants cover all 13 administrative districts of Shenyang, with ages
ranging from 26 to 63. Their professional backgrounds span agriculture, eco-
nomics, management, and information technology, and they all have experi-
ence with the STCS, either through guiding, participating in, or receiving its
services. This diverse and representative sample provides a comprehensive
understanding of the system.

Additionally, participatory observation was conducted during a one-month
internship, during which we attended city-wide STCS project deployment
meetings and collected secondary data such as academic literature and official
policy documents, which can help validate our interview findings.

2. Analysis framework

Based on nudge theory and the implementation process of the STCS in
Shenyang, this study constructs an analytical framework of ‘one centre, two
analysis nodes, three optimization links, six guiding principles, and six focus
directions’, consisting of two parts: technical design and process design.
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2.1. Technical design: Nudge analysis of the implementation of the STCS
in Shenyang

In the technical design, ‘one centre’ refers to the optimization of the imple-
mentation effectiveness of the STCS in Shenyang. “Two analysis nodes’ refer to
cognitive and behavioural analysis nodes. At the cognitive analysis node, nudge
theory holds that real people are ‘social people’, and their decisions are not al-
ways rational. When faced with a lack of experience and information, an intui-
tive thinking system often dominates (Thaler & Sunstein, 2008). Therefore, cog-
nitive biases should be considered when designing nudges (Thaler & Sunstein,
2023). In this study, these biases are expressed as anchoring bias, availability
bias, and representativeness bias (Table 1) in the context of implementing the

STCS.

Table 1
The effect of cognitive biases on the behaviour analysis node
Bias type Decision characteristics Evasion strategy
Anchoring People often anchor a known number Impose a clever anchor point on peo-
bias and adjust in the wrong direction ple’s minds to influence the choices
under special circumstances
Availability People often judge the possibility of Give examples of related problems
bias events and perceive risks according and events, or similar situations, to
to their cognitive accessibility boost people’s confidence
Representa- People often put too much faith in Use probability theory to reveal the

tiveness bias

small samples and make conjectures
and judgments based on certain

occurrence of a certain feature or
description and other related reasons

characteristics or descriptions

Source: the authors’ elaboration based on Thaler and Sunstein (2008).

On the behavioural analysis node, David Halpern (2018) mentioned the
‘EAST’ framework of nudge. Combined with the STCS’ specific situation, the
framework emphasizes that the government decision-making and the promo-
tion behaviour of science and technology commissioners need to have four char-
acteristics (Table 2): easy, attractive, social, and timely, which can improve the
acceptance of farmers and other clients and facilitate practice.

Table 2

Four promotion behaviour characteristics under the behaviour analysis node

Promotl_on_ Characteristic connotation Intervention strategy
characteristics
Easy Easy-to-understand and implement  Simplify, reduce trouble, and take

measures are easier to guide people advantage of friction costs

to change their behaviours
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Table 2 (continued)

Promotion

s Characteristic connotation Intervention strategy

characteristics

Attractive Behaviours that look interesting Put forward suggestions or measu-
and attractive are more likely to be  res that are emotionally attractive
chosen or at least convincing

Social People are more susceptible to the Cultivate the connection between
behaviour of those around them who individuals and groups
are similar to themselves

Timely Measures taken before behaviour Intervene early, intervene at critical
formation, or when behaviour is moments, and overcome the ‘time
disturbed for certain reasons, are inconsistency preference’

more effective

Source: the authors’ elaboration based on Thaler and Sunstein (2023).

Thaler and Sunstein state that a sound selection system can effective-
ly avoid people’s cognitive and motivation deficiencies, guide them to act in
the expected direction, and put forward ‘six guiding principles’: motivation,
default options, anticipated errors, understanding trade-offs, feedback, and
structural compound selection (Table 3). In addition, they also stress that in-
centives must be taken into account, and that appropriate incentives should
be applied to the right people (Jia, 2023; Thaler & Sunstein, 2023).

Table 3
Six guiding principles of nudge theory
G.uld.mg Main content
principles
Motivation Designers pay attention to the individual’s primary motivation and design

choices that meet the designer’s expectations

Default options At the beginning of policy implementation, reasonable default options
should be set based on policy objectives

Anticipated A good selection system can anticipate possible errors and correct or avoid
errors them in advance

Understanding A sound selection system can improve people’s ability to make trade-offs

trade-off and enable them to make satisfactory choices

Feedback Designing feedback system can help people evaluate and optimize their
behaviour

Structure com- The probability of people making better choices depends on the complexity

plex choices of the selection system

Source: the authors’ elaboration based on Thaler and Sunstein (2008).
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Based on the ‘six guiding principles’ of nudge theory, this study explores
nudge strategies in practice, which constitute the ‘six focus directions’ of
the research. First, stakeholders’ motives should be coordinated and com-
mon goals and visions established. Second, the default options should be
optimized and adjusted, with those beneficial to the public set as the de-
fault values. Third, early warnings should be issued to anticipate errors and
reduce the negative impact in the face of risks by strengthening dynamic
monitoring. Fourth, key information should be delivered at critical moments
to help people make more rational choices. Fifth, performance results should
be publicized, which can not only enhance policy implementation but also
stimulate participants’ enthusiasm. Sixth, implementation processes should
be simplified, unnecessary ‘friction costs’ avoided, and the probability of
making better actions improved.

2.2. Process design: Process optimization of the STCS
implementation in Shenyang

The STCS is an institutional arrangement implemented across depart-
ments, levels, and industries. Therefore, the optimized paths of the system
should not be limited to a single outcome angle. This study focuses on the dy-
namic process of implementing the system, integrates the ‘three optimization
links’ of policy implementation, service implementation, and supervision and
evaluation. It sets out primary tasks and optimization objectives to promote
‘better implementation of policies’, ‘better implementation of services’, and
‘more effective supervision and evaluation’ (Table 4).

Table 4
Primary tasks and optimization objectives at the optimization level
Optimizati . .. . . .
p 1:,1::15 on Primary tasks Optimization objectives

Better implemen-

tation of policies

Better implemen-

tation of services

More effective
supervision and
evaluation

Design and implement relevant po-
licies and implementation processes

Promote better service by science
and technology commissioners at
the grassroots level

Supervise and evaluate science and
technology commissioners’ work
and service performance

Ensure the effective implemen-
tation of policies and enhance
fairness, transparency, and parti-
cipation

Truly meet the individual needs of
farmers and other clients

Achieve ‘comprehensive, multi-
-stakeholder and dynamic’ supervi-
sion and evaluation

Source: the authors’ elaboration based on the practice of implementing the STCS.
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IV. FINDINGS

1. Difficulties with implementing the STCS in Shenyang
1.1. Difficulties in policy implementation

The implementation of the STCS in Shenyang faces significant challenges
due to outdated and non-operational policies. Although ‘The Implementa-
tion Opinions on Deepening Science and Technology Commissioners System
to Promote Rural Innovation and Entrepreneurship’ were issued in 2016, its
goals were not updated in 2020, complicating the design and execution of re-
lated plans in Shenyang. Additionally, while policies on project management,
selection incentives, and financial support have been introduced, many lack
clear operational guidelines and unified standards, leading to inconsistent un-
derstanding and interpretation across different levels of government. For ex-
ample, the financial support measure of ‘guiding financial institutions such as
policy banks and commercial banks to increase credit support within the scope
of business’ does not specify how such ‘guidance’ should be put into practice.

Another critical difficulty is that the executive power of grassroots gov-
ernment is insufficient. Science and technology departments in economically
underdeveloped areas, where most science and technology commissioners are
located, are weak compared to agricultural departments. With limited finan-
cial resources and poor coordination abilities, local governments struggle to
implement policies effectively. Moreover, the publicity and promotion of rel-
evant policies in Shenyang still operate on a ‘peer-to-peer’ and ‘small team’
basis and have not yet been fully rolled out and formed centralized publicity
activities. In interviews, science and technology commissioners generally said
that some farmers have doubts about the services provided and even ques-
tion ‘whether to sell technology, seeds or pesticides’. Grassroots cadres also
reported that ‘almost no publicity activities such as interpretation of relevant
policies have been carried out.’

1.2. Difficulties in service implementation

The development of the science and technology commissioner system is
limited to a single professional field, with insufficient services covering the
whole industrial chain. Interviews with the head of Shenyang Agricultural
University revealed that the science and technology missions have not yet
formed multidisciplinary and interdisciplinary teams. While they excel in ag-
ricultural planting and R&D, many lack practical market experience. They
are often helpless when faced with problems in product processing, market-
ing, and e-commerce circulation, which easily leads to the phenomenon of ‘in-
creasing production without increasing income’. As a result, it is difficult to
fully respond to the practical needs of farmers at present.

Communication and cooperation between science and technology com-
missioners and rural science and technology extension forces are poor. With
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scattered rural service points and low levels of informatization, there is
a significant issue of ‘information islands’. Staff at the Shenyang Science
and Technology Bureau said: We often encounter the problem that science
and technology commissioners in different regions submit the same technical
requirements (20240916-G-01, 20240917-G-02). Faced with this situation,
science and technology commissioners from different regions responded:
There is almost no communication between different regions, so we cannot 0b-
tain information about the service trends of various projects (20241009-T-01,
20241011-T-03, 20241015-T-05). Meanwhile, township cadres and village
cadres fail to play an effective role in supporting and guiding, and science
and technology commissioners have little communication with college stu-
dents, ‘village officials’, village committees, and other personnel. Moreover,
local talents often find it challenging to join the teams, so a joint force has
not yet been formed.

Farmers’ willingness to accept the STCS is not strong, and their par-
ticipation is weak. Influenced by deep-rooted ideas, some farmers find it
difficult to fully understand the significance and value of the system. De-
spite recognizing the potential benefits of new technologies, some farmers
are hesitant due to the risks involved. As they said in interviews, We are
willing to accept new technologies, but if they fail, we may lose money this
year (20241114-F-03, 20241115-F-04). This cautious attitude, combined with
a limited understanding of complex technologies, prevents farmers from ful-
ly adopting the complex new technologies introduced by science and technol-
0gy commissioners.

1.3. Difficulties in supervision and evaluation

The supervision of science and technology commissioners in Shenyang
faces several challenges, including a lack of effective oversight, inefficient
methods, and poor management of intermediate processes. First, commission-
ers are managed by multiple units — such as universities and local science
and technology departments — which leads to weak supervision due to frag-
mented responsibility. Second, the Shenyang Science and Technology Bureau
still mainly relies on traditional supervision methods, such as regular report-
ing and material inspections, rather than adopting modern technology and
data-driven approaches. Additionally, the lack of dynamic tracking, with only
a written summary submitted every six months, makes it difficult to address
issues in real-time, resulting in a disconnect between the implementation pro-
cess and actual needs.

Evaluation of project effectiveness is also problematic, with unreasonable
standards and unscientific indicators. Performance is often assessed based
solely on whether the tasks outlined in agreements with service units are
met, leading to a focus on completing minimum requirements rather than ad-
dressing farmers’ real needs. Moreover, the existing evaluation indicators are
mostly at the quantitative level of service, such as increases in production and
income, the introduction of new varieties introduced, and the acreage covered,
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while ignoring the evaluation of farmers’ satisfaction, the attitude and effi-
ciency of science and technology commissioners, and other qualitative aspects.
This means that the evaluation results may not truly reflect the actual work
effectiveness.

2. The root causes of the difficulties in the implementation of
the STCS in Shenyang

2.1. Cognitive analysis node: Cognitive bias led by intuitive thinking

Availability bias affects cognitive decision-making. Under pressure to
show results, grassroots governments often prioritize projects with visible
success or easily quantifiable outcomes, while neglecting more complex,
long-term solutions that could benefit farmers. Universities tend to focus on
academic qualifications and professional skills when selecting team mem-
bers, overlooking practical market experience and industry-wide service
capabilities that are crucial for addressing farmers’ needs. Similarly, some
science and technology commissioners are more motivated by academic
achievements such as papers and patents than by addressing real market
demands or farmers’ operational challenges. Farmers, driven by a fear of
risk and loss, often stick to traditional methods or opt for new technologies
they perceive as easy to apply, even if these technologies offer smaller po-
tential benefits.

Anchoring bias hinders trade-off judgment. In policy design, the govern-
ment sets expectations for grassroots science and technology departments too
high, assigning them excessive responsibilities while ignoring difficulties such
as limited resources and insufficient overall planning in actual implementa-
tion. Some science and technology commissioners focus their ‘anchor points’
on low quantitative performance evaluation indicators, such as the number
of new technology promotions, field visits, and training sessions, while ignor-
ing farmers’ real needs. This results in poor service effects and even negative
impacts. Meanwhile, due to lack of knowledge and understanding of relevant
information, some farmers anchor the expected benefits of new technologies
too low, pay too much attention to the risk of loss, and underestimate the pos-
sible economic benefits.

Representative bias causes results to deviate from expectations. The gov-
ernment tends to rely on past policies and existing data, which leads to conser-
vative and outdated measures that fail to address emerging challenges. Simi-
larly, science and technology commissioners sometimes use established cases
or topics that do not consider the varied economic conditions, soil types, or
technology acceptance levels among farmers, which means they cannot meet
farmers’ individual needs. In addition, when faced with the new technologies
promoted by science and technology commissioners, some farmers are more
inclined to choose the technologies that have been successfully verified by
neighbours or relatives, and they are resistant to the unknown technologies
recommended by science and technology commissioners.
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2.2. Behaviour analysis node: Analysis of participants’
promotion of behavioural characteristics

The ease of the project approval process is insufficient. The project establish-
ment process for Shenyang’s science and technology missions is mainly carried
out through four aspects: research needs, team formation, agreement signing,
and application materials, while the approval process involves five stages: pre-
liminary examination by the applicant, review by the Municipal Science and
Technology Bureau, expert review, preparation of the project plan, and publicity.
However, this process is often slow and time-consuming, with administrative
tasks such as communication and coordination significantly delaying progress.
As noted by the head of the Shenyang Agricultural University’s mission, Dur-
ing the two-year project period, the approval process can take up to six months,
delaying some projects’ implementation (20241010-T-02, 20241011-T-03). This
increases the risk for science and technology commissioners and leads to farm-
ers’ distrust of their services.

Lack of attractiveness in service behaviour. The interviewed science and
technology commissioners generally said that the existing incentive policies
can’t play a significant role in the promotion of professional titles and awards
(20241014-T-04, 20241015-T-05). Therefore, some commissioners pay more
attention to meeting the requirements of the dispatching units rather than
addressing the actual needs of farmers. At the same time, project leaders who
fail to complete the task are regarded as untrustworthy in the field of science
and technology and are barred from undertaking municipal projects for three
years, which limits flexibility and discourages innovation. Additionally, many
commissioners fail to engage directly in fieldwork or provide training, which
undermines the practical application of their work in rural production.

Lack of social characteristics in promotional behaviour. On the one hand,
the government’s publicity and promotion of the system implementation goals
and purposes, as well as the service mode and legal status of science and
technology commissioners, remain insufficient, and the outstanding deeds
or successful cases of science and technology commissioners have not been
disseminated in groups. On the other hand, commissioners and farmers lack
strong common interests, and no cooperatives or communities based on capital
or technology shares have been set up. In the absence of clear incentives, com-
missioners often prioritize their own interests, neglecting broader social goals.

Lack of timeliness in feedback behaviour. The absence of dynamic com-
munication channels hinders timely feedback between science and technology
commissioners and farmers. First, the lack of a feedback platform affects the
effective communication between commissioners and farmers. Second, farm-
ers’ participation in providing feedback is passive. Farmers who are used to
being the recipients of resources are rarely able to express their interests in
time due to the lack of sufficient information and the ability to evaluate tech-
nology. Third, under the influence of ‘time inconsistency preference’, partici-
pants may exhibit short-sighted behaviour that favours short-term achieve-
ments and ignores long-term values.
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In summary, the difficulties in implementing the STCS in Shenyang stem
in part from cognitive biases and behaviour characteristics that influence deci-
sion-making at various levels. These result in policies and services that are mis-
aligned with the real needs of farmers, hindering the effectiveness of the STCS.

3. International comparisons of the agricultural
technology extension systems

We compared the agricultural technology extension systems in four coun-
tries: China, the United States, the United Kingdom, and Japan. The compar-
ison is made on three aspects: policy implementation, service implementation,
and supervision and evaluation. By analysing the experiences, we can draw
valuable lessons for optimizing China’s STCS, including universal patterns,
key lessons, and successful approaches to optimization.

Table 5

Comparative analysis of the agricultural technology extension systems in China, USA, UK, and Japan

Links China USA UK Japan
Policy Multiple policies Strong collabora-  Government-driv-  Focus on gov-
implemen- and plans sup- tion between aca-  en policies with a  ernment-private
tation port agricultural demia, industry, focus on infor- partnerships and

innovation; how- and research; but  mation sharing; long-term innova-
ever, policies lack  limited attention  heavy reliance tion policies; poli-
coordination and to localized, small- on government cies can be slow
integration among scale agricultural  control, limiting to adapt to global
stakeholders. needs. flexibility. trends or shifting
agricultural needs.
Service Many innovation  Universities lead A well-structured, Strong emphasis
Implemen- incentives and with abundant government-sup- on advanced agri-
tation funding mecha- funding and a ported knowledge- cultural technolo-
nisms exist; slow strong research sharing network; gies, such as robot-
adaptation to local base; services weak linkage with ics and AI; high
farming needs and are often discon- the private sector  costs of techno-
market dynamics. nected from actual in rural areas. logical innovations
farmer require- hinder widespread
ments. adoption.
Supervi- Government Federal and state ~ Continuous Robust monitor-
sion departments are governments public-private ing systems and
and evalu- active in policy share responsibili- cooperation a strong focus on
ation oversight and ty, ensuring wider for oversight data-driven evalu-
performance evalu- reach; evalua- and feedback; ations; complex
ation; evaluation tion criteria can evaluation lacks evaluation pro-
lacks real-time sometimes be too  flexibility and cesses can lead to

feedback mecha-
nisms and dynamic
adjustments.

rigid or short-term
focused.

adaptability to
rural changes.

delays in adapting
to farmer needs.

Source: the authors’ own analysis based on institutional practices of various countries.
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These countries’ agricultural technology extension systems reflect certain
universal patterns and challenges (Ayris et al., 2023; Cao, 2024; Chen et al.,
2020; Kishioka et al., 2017; Prokopy et al., 2019) such as coordination among
stakeholders, the need for better engagement with local farmers, more dy-
namic and effective feedback loops, and the importance of integrating both
government and private sector efforts. These findings demonstrate that our
findings are consistent with and contribute to broader academic dialogues,
thereby validating their reliability. By expanding on these foundational find-
ings, we have further developed optimized paths under the framework of
nudge theory, which align closely with both existing research and the broader
goals of agricultural revitalization.

4. Optimized paths for the implementation of the STCS in
Shenyang under the framework of nudge theory

4.1. Optimized paths of policy implementation

Current policy implementation and service extension behaviour do not ef-
fectively meet the diverse needs of farmers. To enhance policy coherence and
stakeholder alignment, it is crucial to harmonize the motivations of govern-
ment agencies, science and technology commissioners, and farmers. In the
implementation of the STCS in Shenyang, government departments pay more
attention to social and economic benefits, and science and technology com-
missioners focus on personal career development and the transformation of
research results. In comparison, farmers are more concerned about increasing
production and income. Therefore, government departments should update
the existing policy objectives in time to ensure consistency between policies,
and provide policy support in line with the interests of science and technology
commissioners and farmers.

Incentive policies should integrate career advancement opportunities,
such as the promotion of professional titles, priority in research project appli-
cations, and enhanced profit-sharing ratios for technology transfers. Selection
policies should encourage graduate tutors to participate in the work of science
and technology commissioners, promote excellent lecturer-level science and
technology commissioners as professional master tutors, and grant them pref-
erence in enrolment indicators. Meanwhile, implementing a merit-based reap-
pointment system can align individual career paths with broader policy goals.
In terms of financial support policies, financial institutions should receive spe-
cific guidance on credit mechanisms, including localized agricultural micro-
loans. For example, Japan’s Agricultural Cooperatives (JA) system highlights
the effectiveness of tailored financial products in addressing rural credit gaps
(Kishioka et al., 2017).

Moreover, streamlining approval processes through digital integration
would reduce administrative friction. Government departments should fully
integrate the specific process of project approval, clarify the responsible sub-
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jects of each link, integrate relevant policies and resources of all parties, set
up a ‘one-stop’ comprehensive service window, build an online approval plat-
form, and significantly shorten the start-up cycle of the project. At the same
time, key approval stages should adopt standardized timelines and real-time
tracking, while urgent projects benefit from expedited channels. In addition,
the project matching process of science and technology commissioners should
pay more attention to users’ needs, optimize the service coordination mecha-
nism, provide an ‘easy-to-use’ operation mode and concise menu options, and
promote the efficient allocation of resources.

4.2. Optimized paths of service implementation

To bridge the gap between policy intent and service outcomes, service de-
sign must align with farmers’ behavioural patterns and agricultural cycles
to prevent farmers from losing interest and trust. On the one hand, reason-
able options must be set to optimize service promotion behaviour. Meanwhile,
the influence of social psychology on farmers’ behaviour should be consid-
ered. First, using social strategies such as ‘the choice of the majority’, farmers
should be organized to visit outstanding cases around them promptly so that
they can link the implementation of the system with positive images such as
increasing production and income. Second, interdisciplinary science and tech-
nology missions should be set up to enhance the service capacity of the whole
industrial chain and provide precise technical training and personalized solu-
tions according to the farming season and farmers’ needs. Third, we should
recognize the inherent connection and trust between local talents and farm-
ers, provide them appropriate salary subsidies and career development oppor-
tunities. We should also utilize the critical role of township cadres and village
cadres in policy interpretation, demand feedback and work coordination, es-
tablish grassroots science and technology commissioners’ workstations, which
can enhance policy execution and service effect.

On the other hand, it is necessary to build an information platform and
enhance the ability of trade-off and judgment. Pushing adequate key infor-
mation can reduce decision-making mistakes caused by anchor deviation.
A unified information platform is essential to reduce anchoring bias and
information asymmetry in the landing of STC services. Drawing from the
UK’s digital village initiatives, such as integrated agricultural data systems
(e.g. Agricultural Census Database, National Soil Database and Single Sub-
sidy Payment Database) and rural e-governance tools, the ‘Shenyang Science
and Technology Commissioner Service Cloud Platform’ should be created,
which would integrate multiple functions such as data presentation, demand
release, achievement matching, interactive consultation, case promotion, and
problem feedback. This platform could promote information sharing and deci-
sion-making cooperation between the relevant departments, enhance the ser-
vice enthusiasm and coordination of science and technology commissioners,
and improve farmers’ acceptance and participation in services.
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4.3. Optimized paths of supervision and evaluation

In order to improve the effectiveness of supervision, error warnings
should be sent to strengthen the supervision of intermediate processes. Re-
lying on the establishment of the ‘Shenyang Science and Technology Com-
missioners Service Cloud Platform,” science and technology commissioners
can publicly record the service process on the platform, which can be ac-
companied by pictures and videos when conditions permit, and encourage
the adequate supervision of the public, to strengthen the dynamic tracking
of the project implementation process. Early warning information would be
sent to the project leader at the key nodes of project operation, including
specific timelines, stage objectives, and standards such as mid-term inspec-
tion and project closure evaluations, as well as the consequences of failing
these review, in order to urge commissioners to take practical actions to im-
prove performance. In addition, the corresponding fault-tolerant mechanism
should be designed to give some tolerance to the errors caused by innovation
attempts and promote the service quality and innovation ability of science
and technology commissioners.

At the same time, it is necessary to publicize performance results and
optimize the performance evaluation mode. Given the unreasonable perfor-
mance evaluation indicators and weak feedback behaviour in Shenyang, this
paper proposes a performance evaluation model of ‘comprehensive, multi-
stakeholder and dynamic’. The government should establish a suitable feed-
back mechanism based on the timely disclosure of the work effectiveness and
evaluation results of science and technology commissioners and conveying
feedback on difficulties in the system implementation process to the compe-
tent departments. The evaluation scope should be extended to include com-
missioners’ work processes, service recipients’ satisfaction, and long-term
sustainable performance evaluation. At the operation level, multi-stake-
holders such as third-party evaluation agencies, peer experts, and clients
should be involved in the evaluation process, and commitments regarding
job promotion, rewards, and recognition for science and technology commis-
sioners — whether linked to their duties or to annual assessments — should
be honoured promptly.

In addition, drawing on the experience of the multi-stakeholder coopera-
tion model in the United States (e.g. the joint management of 12 offices of the
United States Department of Agriculture), the government should further im-
prove the early warning system for analysing agricultural information. More-
over, the ‘Agricultural Outlook Conference’ tool should be activated in a timely
manner to study and formulate the development plan for China’s agricultural
outlook work (Xu, 2013), so as to smooth the channels for the transformation
of new agricultural technologies into reality, and to promote high-quality and
sustainable development of agriculture.
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V. CONCLUSIONS

This study investigates the implementation of the Science and Technology
Commissioners System (STCS) in Shenyang, China, and explores the cogni-
tive biases and behavioural obstacles encountered by various stakeholders
during its execution. It highlights significant challenges in the policy’s imple-
mentation, including a mismatch between service supply and demand, low
farmer acceptance, and ineffective supervision and evaluation. The analysis
reveals that cognitive biases, such as availability, anchoring, and representa-
tiveness have led to rigid policies that do not fully address the diverse needs
of farmers in rural areas.

One of the key findings is the identification of ‘information silo’ problems
and slow administrative processes, which have hindered the effectiveness of
the STCS. The study proposes a solution based on a ‘comprehensive, multi-
stakeholder and dynamic’ performance evaluation model, combined with
a cloud platform, aimed at optimizing policy implementation. These findings
are critical for improving the responsiveness of policies to rural needs and
enhancing the overall engagement of farmers.

The application of nudge theory in this study provides a novel framework
for influencing cognition and behaviour, improving the decision-making pro-
cess among stakeholders, and offering a new perspective for research on the
implementation of the STCS. On the one hand, it expands research in agri-
cultural science and technology policy, extends the research content of the
STCS, and provides a sound theoretical reference for promoting scientific and
technological innovation achievements to truly benefit farmers. On the other
hand, it helps to improve the management efficiency of government depart-
ments, strengthens the ability of science and technology commissioners to per-
form their duties, and increases farmers’ enthusiasm, thereby promoting the
transformation of agricultural scientific and technological achievements.

The findings of this study offer several actionable recommendations for
decision-makers. First, there is a clear need to reconsider current policy
frameworks to account for the diverse needs of farmers and reduce the im-
pact of cognitive biases. Second, improving communication channels between
government departments, scientific advisors, and farmers is essential for en-
hancing the adoption and acceptance of agricultural technologies. Finally, the
proposed information-sharing cloud platforms and streamlined approval pro-
cesses will significantly improve the efficiency and effectiveness of the STCS.

In conclusion, this study contributes to a deeper understanding of the
complexities surrounding the implementation of science and technology
policies in rural areas. By integrating behavioural economics with policy
design, the STCS can be more effectively tailored to meet the evolving
needs of farmers, thus promoting sustainable rural development. However,
to what extent the optimized paths proposed in this study — based on the
nudge theoretical framework — can play an effective role in implementing
the STCS still needs to be tested through an expanded sample size that in-
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cludes a broader range of participants from other provinces and rural areas,
as well as through the incorporation of more quantitative performance data.
Meanwhile, evidence-based decision-making should be used to continuously
promote the optimization of nudging, so as to better meet the diversified
scientific and technological needs of farmers in the new era, providing pow-
erful innovation and development momentum for the high-quality develop-
ment of agriculture.
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