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Abstract: With the rapid development of agricultural technology in China, a new model of agricul-
tural technology diffusion, represented by agricultural science and technology parks, has been formed.
We systematically sort out the progress of agricultural technology diffusion-related research based on
a proposed research framework of technology diffusion in agricultural science and technology parks.
The growth mechanism of agricultural technology poles, agricultural technology diffusion system,
and its characteristics are analyzed. An index system of technology diffusion environment evaluation
is summarized. From the perspective of the “basic” paradigm, we discuss the characteristics of the
time process (diffusion stage, diffusion speed, diffusion breadth) and the spatial process (diffusion
effect, spatial pattern) of technology diffusion in agricultural science and technology parks and their
influence mechanisms. The fundamental law of “point-axis” diffusion of technology diffusion in the
park is summarized. From the perspective of the “adoption” paradigm, we analyzed the influencing
factors and mechanisms of farmers’ technology adoption. The effects of different environments
and technologies with different attributes on farmers’ adoption behavior are explored. Based on
the latest research results, we summarized new business agents’ technology adoption behaviors
and mechanisms. Finally, we point out the issues that need to be further explored in studying the
technology diffusion of agricultural innovations.

Keywords: agriculture; technology diffusion; technology adoption; agricultural science and technology
parks; China

1. Introduction

Agricultural technology innovation diffusion is a part of technology innovation diffu-
sion. It refers to the process in which new agricultural technology, inventions, achievements,
etc., start to spread from the source of innovation to the surrounding area and is adopted
and used by most farmers and agriculture-related enterprises. The ultimate goal of dif-
fusion is commercializing agricultural products after adopting agricultural technology.
Agricultural technology innovation is fundamentally different from industrial technology
innovation [1,2]; for example, the subjects of the former are more diversified than those
of the latter. The object of agricultural innovation has the attributes of public goods or
quasi-public goods; the process of agricultural innovation has discontinuity and relative
independence of innovation links; the user system of agricultural innovation has unique
characteristics, etc. Therefore, agricultural technology innovation has complex mechanisms
in the diffusion process. Researchers from various disciplines, such as sociology, geogra-
phy, and economics, have conducted long-term studies on the diffusion of agricultural
technology innovation. Researchers have made many achievements and accumulated rich
research experiences in many aspects [3–8], such as the influencing factors of innovation
diffusion, user systems, diffusion types, diffusion processes, and diffusion models. In
particular, in Ryan and Gross’s research on the diffusion of hybrid corn seeds in Iowa, they
constructed a paradigm for diffusion research and developed a typical survey method for
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farmers [9]. Geographer Hagstrom made a seminal contribution to the spatial process of
agricultural technology diffusion [10]; however, the theoretical basis of Hagstrom’s spatial
diffusion theory and model is homogeneous space, so the diffusion model is too idealized.
In application and practice, there are many discrepancies with reality [2].

Research on the diffusion of agricultural technology innovation in China started
relatively late. The research content mainly focuses on promoting foreign theories and
methods, researching the influencing factors of diffusion and the improvement of agricul-
tural technology diffusion systems, and researching farmers’ technology selection [11–13].
The research results are relatively few and still far from systematic. In general, Chinese
research on agricultural technology diffusion can be divided into two major categories
according to the purpose of the research and research objects. One category is the research
on the adoption behavior of agricultural technology innovation with farmers as the re-
search object. It focuses on the factors influencing the adoption of agricultural technology
innovation, and the methodology focuses on behavioral analysis. The aim is to induce
farmers’ behavior and promote agricultural technology adoption [14–16]. Another type
of research is the study of agricultural technology innovation diffusion laws and their
influencing factors, with the overall characteristics of agricultural technology innovation
diffusion as the research object. It tends to study the characteristics of the diffusion process,
the factors affecting diffusion, and the diffusion rate, often borrowing mathematical models
to reflect the diffusion process [17,18]. The theoretical basis of these studies is the S-curve
theory.

Currently, agricultural technology diffusion research in China has shifted from macro-
scopic policy interpretation and theory introduction to microscopic research and mechanism
studies [19]. Chinese research has begun to focus on the study of governmental public
welfare agricultural technology diffusion services and the study of innovation in modern
agricultural technology diffusion services [20]. It has also begun to focus on studying the
intrinsic mechanism of agricultural technology diffusion and combining qualitative case
analysis and quantitative analysis. However, most of the current disciplinary research
theories are still borrowed from foreign agricultural technology theories, and there are
fewer theoretical innovations based on Chinese localities. Agricultural technology diffusion
research in China has now begun to focus on multidisciplinary cross-sectional research [21].
Knowledge from sociology, management, geography, behavior, and other related disci-
plines is combined with agricultural economics for analysis and evaluation. Attention has
been paid to the impact of the social, environmental, and individual behavior dimensions
on the diffusion of agricultural technology [19–21].

Technology zones/technology poles are one of the significant regional models of
contemporary technological innovation. Numerous studies have shown that they are
both cumulative, path-dependent historical growth processes and a product of national
technology policies [22]. Technology regions/technology poles grow and develop through
localized innovation clusters and drive the development of the entire region through their
diffusion effects [23–25].

Agricultural Science and Technology Park (ASTP) is a new model of agricultural tech-
nology innovation and achievement transformation that emerged from the modernization
of China’s agriculture in the 1990s [24]. It is a technology zone/technology pole for develop-
ing Chinese agriculture and agricultural regions. Therefore, technology diffusion in ASTPs
is China’s leading regional model of agricultural technology diffusion. Since 2001, the
development of China’s national ASTPs has undergone a pilot phase, a comprehensive pro-
motion phase, and now has entered an innovative development phase. China has built 295
national ASTPs in seven batches, covering all provinces, municipalities, and autonomous
regions [26], as well as tens of thousands of provincial-, municipal-, and county-level ASTPs
and modern agricultural demonstration zones. Various ASTPs at all levels are tasked with
both agricultural science and technology innovation [24]. Moreover, they need to promote
regional agricultural restructuring, quality and efficiency improvement, and the overall
development of agricultural areas through innovation diffusion.
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Therefore, this paper first introduces the developmental evolutionary process of
agricultural technology innovation diffusion and the main research contents of agricultural
technology innovation diffusion in China. Secondly, it focuses on the primary regional
model of agricultural innovation technology diffusion in China: the research process of
innovation diffusion with ASTPs as technology zones/technology poles. Finally, the article
summarizes the progress of innovation diffusion research in Chinese ASTPs and discusses
its implications, limitations, and future research (Figure 1).
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2. Research Basis for the Diffusion of Agricultural Technology Innovation
2.1. Development Stages of Agricultural Technology Innovation Diffusion Research

Two representative views have been formed in agricultural technology innovation
diffusion research: the “basic” view and the “adoption” view. From the “basic” viewpoint,
the research on the process and laws of agricultural technology diffusion, influencing
factors, and diversification patterns has been relatively mature. From the “adoption”
viewpoint, the research on the technology adoption behavior of traditional farmers has
also made significant progress [27]. Research on the diffusion and adoption of agricultural
technology innovation can be divided into three stages.

Phase I: Multidisciplinary Research and “Foundational” Paradigm Dominated Phase

Since the 1920s, many disciplines, such as anthropology, sociology, economics, and
geography, have actively explored the diffusion of agricultural technologies. For example,
Wissler [8] focused on the influence of different social cultures on technological diffusion,
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Kuznets [7] proposed the “S” curve of technological change, and Bryce Ryan and Neal
Gross [22] used the first participatory approach to technological adoption behavior. Hages-
trand [10] proposed the “MIF” model and the “four-stage” model of technological diffusion
from a geospatial perspective, and Mansfield [8] constructed an S-shaped model of techno-
logical diffusion. In 1962, Rogers summarized the four main factors affecting agricultural
technology diffusion [25]. These pioneering studies and their results became the theoretical
basis of agricultural technology diffusion research and gradually formed a top-down “foun-
dation” paradigm. This paradigm has the following essential characteristics: It takes the
overall characteristics of agricultural technology diffusion as the research object. It mainly
studies technology diffusion characteristics, diffusion influencing factors, diffusion rate,
and other aspects and mainly uses mathematical models to express the diffusion process
and characteristics.

Phase II: The “Adoption” Paradigm Formation Stage

In the 1970s, many scholars recognized the limitations of the existing research paradigm,
i.e., the neglect of farmers’ technology adoption behavior. The diffusion models and laws
developed in the existing research could not guide the practice well. Researchers have
shifted their perspective towards farmers and paid attention to studying agricultural tech-
nology adoption behavior [28]. Theodore Schultz’s rational smallholder theory, James
Scott’s farm risk-avoidance theory, and Chayanov’s labor-avoidance theory have become
the theoretical basis for the study of farmers’ behavior [20,21]. Technology adoption mo-
tives, adoption decision models, and influencing factors are the main concerns of this
paradigm. The emphasis on farmer cultivation, farmer assessment, farmer experimentation,
and the focus on “participatory farmer technology development (FPTD)” [29] became
essential for analyzing, and later, inducing farmers’ technology adoption behavior.

Phase III: Deepening and Transformation of The “Adoption” Paradigm

Since the 1990s, the perspectives, methods, and contents of international research on
farmers’ technology adoption behavior have been deepened and transformed [2].

(1) Changes in research perspectives. First, there is a shift from the study of adoption
behavior to the study of adoption results. This change in perspective is mainly caused
by the agricultural subsidy policies of European and American countries. In order to
encourage farmers to adopt agro-environmental technologies, the government offers
them certain subsidies. However, the ecological benefits that are ultimately achieved
do not meet the EU’s “green standards”. Therefore, this has prompted researchers to
think about the existing research paradigm and move toward the adoption of outcome
studies [30–33]. Second, there is a shift from outcomes-based research to utility-based
research. In the vast majority of sub-Saharan Africa, 66% of the population lives in
rural areas, and over 90% rely on agriculture as their primary source of livelihood.
Agriculture is a powerful option for stimulating economic growth and overcoming
poverty to enhance food security in this region [34–37]. Agricultural research and
technological improvements are essential to increase agricultural productivity. In this
context, many scholars have begun focusing on the utility of adopting agricultural
technology [38–40]. Third, there has been a shift from static to dynamic research.
Leggesse [41], Francisco [42], Lambrecht [43], and others have shown that farmers’
technology adoption behavior is a dynamic psychological process. It includes five
stages: cognition, interest, evaluation, experimentation, and application. Instead of
analyzing only one of these stages, a dynamic tracking study should be conducted on
the adoption process.

(2) Changes in research methods. In order to improve and enhance the traditional meth-
ods of characteristic analysis, ratio analysis, and influence factor analysis in the study
of farmers’ technology adoption behavior, many scholars have been actively explor-
ing new research methods [44]. For example, Brooke et al. [45]. used participatory
farmer assessment (PRA) to study farmers’ needs, preferences, and local production
conditions. Balmain [46] combined the meta-automata model to simulate farmers’
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optimal behavior in agro-ecosystems. Berger [47] used the subject space model to
simulate farmers’ socio-spatial interactions, in order to try and better understand
the diffusion process of technological innovation and resource-use change. Davis
et al. [48] proposed the Technology Acceptance Model (TAM) from farmers’ ratio-
nal behavior theory. Venkatesh [49] and Lee et al. [50] argued that the TAM model
succinctly and effectively describes the inherent logical connections among external
variables, usefulness perceptions, ease of use perceptions, and information technology,
providing a method that can effectively explain technology adoption behavior.

(3) Extension of research content. This aims to focus on the more profound research
on the factors influencing farmers’ decision-making behavior [51–54]. Emphasis is
placed on public good technology adoption behaviors such as agricultural and envi-
ronmental protection [55]. How to change farmers’ technology adoption preferences
to improve the applicability of agricultural sustainability technologies has received
attention [56]. The impact of financial institutions’ agricultural credit systems on
agricultural technology adoption has received attention [57,58]. Attention is also
being paid to new business agents, such as cooperatives in agricultural technology
diffusion.

2.2. Major Research on the Diffusion and Adoption of Agricultural Technology Innovation
in China

Researchers in China have studied the diffusion and adoption of agricultural technol-
ogy innovations in two main ways: on the one hand, they have introduced and applied
foreign research, focusing on diffusion models and the diffusion-efficiency analysis of
agricultural technologies [59]. On the other hand, the research focuses on the technology
adoption behavior of traditional farmers [60].

Chinese researchers are relatively late in studying the technology adoption behavior
of farmers. Earlier studies focused on the study of farmers’ technology adoption behavior
and psychological characteristics; the analysis of farmers’ technology adoption motives,
incentives, utility, and risk; and farmers’ technology demand intentions [61]. Recent studies
have focused on environmentally friendly technology adoption, the technology demand
of new agricultural operators, innovation diffusion in ASTPs, and farmers’ technology
adoption behavior [62]. At present, research progress is focused on three areas.

(1) A study of farmers’ willingness to demand technology. Farmers’ technology adop-
tion characteristics based on the demand perspective mainly include behavioral and
psychological characteristics. Li Qifeng et al. [63] used the participatory assessment
method (PRA) to empirically analyze the main grain-producing areas in northeast
China. They found that about 50% of farmers demand new agricultural technologies,
89.4% of farmers are happy to receive technology extensions, but 50% do not receive
extension services. Shi Shaobin’s [64] survey found that farmers show strong demand
for agricultural technology, especially technical guidance services, and farmers’ will-
ingness to pay for technology is influenced by education level, income, surrounding
farmers, and whether they are members of cooperatives.

(2) Research on decision-making behavior. This study focuses on the utility analysis of
“rational small farmers” in pursuit of utility maximization [61]. The study also inves-
tigates the risk analysis of “survival smallholders” in pursuit of risk minimization.
Huang et al. [65] found that farmers’ perceived economic efficiency, quality assurance,
and household wealth have significant effects on their planting decision behavior.
There are many differences between farmers’ decision perceptions and their behavior
in practice. Weiyi Yang proposed that farmers’ decision on technology adoption is
a choice under limited rationality. He constructs a single-farm technology adoption
model and a multi-farm technology adoption model to verify the influence of various
psychological factors on decision-making behavior. The study found that surrounding
farmers easily influence farmers’ technology adoption behavior. Therefore, the bene-
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fits of communication, the scope of communication, and the cost of communication are
essential factors influencing the decision-making behavior of farmers’ herding effect.

(3) Research on the influencing factors of technology adoption behavior. We found that
the influencing factors can be divided into two types of forces: drivers and hindrances
at the macro level. At the micro level, they are divided into eight aspects: farmers,
technology, environment, economy, location, policy, resources, and society. Among
them, farmer characteristics and household characteristics have a long-term and pro-
found impact on the technology adoption behavior of Chinese farmers [66–70]. Chu
and Rainbow et al. [71] found that farmers who were members of cooperatives and
trained in agricultural technology were more likely to adopt environmentally friendly
agricultural technologies. The larger the farming size and the more concentrated the
plots, the more likely the farmers will adopt soil testing technologies. The subsidy
policy is conducive to a good technology adoption environment [72].

The above study is based on the empirical analysis method. A binary choice model,
i.e., the logistic model, was used more frequently, followed by a game model. Few studies
have used participatory farmer assessment methods, multiple regression models, data
envelopment models, technology acceptance models, multi-intelligence body models, and
structural equation models. Behavioral analysis methods are gradually gaining attention.
Zhou Rong [73] combined the theory of planned behavior (TPB) and social network theory
(SN) to construct the mechanism of the occurrence of agricultural technology adoption
behavior.

2.3. Descriptive Statistical Analysis of Diffusion and Adoption Studies of Agricultural
Technology Innovations

The Science Citation Index Expanded (SCIE) and Social Sciences Citation Index (SSCI)
databases of the Web of Science Core Repository were used as search sources. The terms
“Diffusion” or “Adopt” with “Agriculture” or “Agricultural technology” were set as a
condition. The literature related to agricultural innovation research was searched. SATI
software was used to count the number of articles and keywords from 2000 to 2021. Figure 2
shows that the number of articles published annually on the diffusion and adoption of
agricultural technology innovation has increased significantly since 2000, from 7 (2000) to
24 (2021). Over the years, the number of emerging keywords has also increased from 45
(2000) to 253 (2021), a six-fold increase, the peak of which appeared in 2019 (37 articles).
This indicates a significant increase in international scholarly studies on the diffusion and
adoption of technological innovations in agriculture (Figure 2).
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China Knowledge Network (CNKI) was used as the data source. We set “agriculture”
or “farmers” with “diffusion” or “adoption” or “Select” as the search condition. Core
journals or CSSCI journals were set as the document type. The literature on the diffusion
and adoption of agricultural technology innovation in China was searched. SATI software
was used to count the number of articles and keyword information from 2000 to 2021. The
results show that the annual number of articles published on the diffusion and adoption of
agricultural technology innovation in China had increased significantly since 2000. The
number of articles has increased from 2 (in 2000) to 14 (in 2021). Over the years, the number
of emerging keywords has also increased seven-fold, from 8 (2000) to 53 (2021), the peak of
which appeared in 2018 (23 articles). The results indicate a significant growth in Chinese
scholars’ diffusion and adoption of agricultural technology innovations (Figure 3).
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3. Major Regional Patterns of Technology Diffusion of Agricultural Innovations in
China: Technology Diffusion in ASTPs
3.1. Technology Diffusion in China’s ASTPs

ASTP is the technology diffusion process from innovators to adopters. It is also a
process of spatial movement from the source of innovation to the diffusion area, and the
technology “potential difference” between the park and the surrounding area is the basis
and driving force of technology diffusion [35]. Following the research idea of “pattern-
structure-process-mechanism”, the research framework of ASTPs is based on “structure-
process-mechanism” [2]. The research framework of ASTPs starts from the spatial pattern
of technology “potential energy” in the parks. It analyzes the internal structure and external
environment of the technology diffusion system. Then, the top-down diffusion perspective
and the bottom-up adoption perspective are explored. We explore the characteristics of
technology diffusion and farmer adoption processes in ASTPs, the influencing factors, and
their mechanisms (Figure 4).
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3.2. The Development Process of Technology Diffusion in Chinese ASTPs

ASTPs are the technological poles of agricultural innovation and development. They
are generally composed of a core, demonstration, and radiation areas. The formation of
technology poles is in the clustering of innovation elements, innovation organizations, and
innovation industry space. It is also the process of enhancing the technological “potential
energy” of the technological pole and its technological “potential difference” with the
surrounding areas (Figure 5).
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Spatial comparative advantage is the basis for the locational choice of economic
activities. Spatial comparative advantage depends not only on spatial factor endowment
and geographical location, but also on the social costs that have been precipitated over
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time. This includes physical inputs (infrastructure) and benign conditions that affect
the efficiency of transactions. In addition, an effective policy system is also a source of
“innovative” comparative advantage. There is a dense distribution of innovative factors,
such as agricultural-related universities, research institutions, and human resources with
high knowledge and skills. With the government’s spatial planning, favorable policies, and
capital investment, the comparative spatial advantage will attract the further concentration
of innovative factors. Technology poles are formed through the polarization effect.

Spatial proximity does not necessarily create interconnectedness among organizations.
An innovation network is key to effectively combining various organizations into one. It
can create a more technological competitive advantage [74]. The motivation for agricultural
technology innovation stems from the pursuit of monopoly profits (including economic
benefits, social status, and personal values) introduced by the innovation subjects. The
spatial proximity and mutual exchange of innovation sources such as agricultural and
forestry universities, research institutions, and agro-related enterprises form knowledge
flow. In particular, the acquisition of “tacit knowledge” by Wei provides the possibility of
accelerating the accumulation of knowledge and innovative technologies and promoting
the production of innovative products. The high-risk and high-reward nature of science
and technology innovation and the time lag in the transformation and application of
science and technology results. These characteristics stimulate the creation and clustering
of new specialized service organizations. In turn, they attract and stimulate the clustering
of various types of organizations providing life services and the construction of high-
quality infrastructure. This can create a more technological competitive advantage and
attract innovation sources and other organizations to the park. It also strengthens the
“innovation climate” [75] that generates new technologies. Under this endogenous growth
mechanism of innovation, universities, research institutions, enterprises, intermediary
service organizations, and other innovative organizations are further concentrated. They
gradually form technological nuclei, the spatial polarization effect is further strengthened,
and technological spillover effects appear.

Technology spillover is the positive externality of technology. It is the reason for
the formation of technological or industrial agglomeration, as innovative technologies
are continuously generated. Moreover, it penetrates pre-production, production, and
post-production. Universities, research institutions, agricultural enterprises, and service
organizations are interconnected. Localized “innovation networks”, including knowledge,
production, social support, etc., are formed. Innovation clusters are formed through fierce
competition and close cooperation within and among the networks [76]. The cluster will
generate external economies of scale, which will create new enterprises and attract enter-
prises outside the cluster. The scale and advantages of the cluster are accumulated and
expanded, which reflects the self-reinforcing process of “path dependence” and “cumula-
tive causation” [77]. The technology pole is formed, the technology “potential energy” is
further enhanced, the spatial diffusion effect is strengthened, and the technology spillover
effect is outstanding.

Along with the continuous generation of innovative technologies, ASTPs have grad-
ually grown into technology highlands with high “potential energy”. The technology
“potential difference” between the park and the surrounding areas becomes the internal
driving force of technology diffusion. The innovative technology continues to spread to the
surrounding areas and penetrate the industry, and it drives the overall development of the
region. However, in reality, this process does not happen naturally. The combination of
various factors inside and outside the park restricts the speed and effect of the diffusion of
innovative technologies. This, in turn, affects the realization of the functions of ASTPs.

3.3. Technology Diffusion System and Diffusion Environment in Chinese ASTPs

Technology diffusion in ASTPs involves five essential elements: a technology inno-
vator, the technology itself, diffusion channel, adopter, and diffusion environment in the
ASTP. The interrelationship and interaction among these elements determine technology
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diffusion’s spatial and temporal process. At the same time, the technology diffusion process
affects the factors and their interrelationships, thus, forming a complex system [8] (Figure 6).
The technology diffusion system in ASTPs has spatio-temporal completeness (i.e., time
and space are simultaneously influential and equally crucial for technology diffusion in
the ASTP system); potentiality (i.e., the technological “potential difference” between the
ASTP and the surrounding area, the driving force of technology diffusion); and hierarchy
(the ASTP system has different levels of spatial scales and technological “potential”, i.e.,
the technology “potential difference” between the ASTP and the surrounding area is the
driving force for technology diffusion).
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The technology diffusion environment in ASTPs synthesizes many external factors
affecting technology diffusion in the system. The technology diffusion environment acts
on the whole process of technology diffusion. It affects the spatial flow of technology, and
diffusion’s speed, mode, and effect. From the viewpoint of technology flow, the diffusion
environment suitable for technology performance will produce inherent traction on the
ASTP technology and, vice versa, will prevent the occurrence of technology diffusion;
moreover, the diffusion environment affects the speed and effect of technology diffusion. A
good diffusion environment accelerates the speed of technology diffusion, while it becomes
resistant to the diffusion of agricultural technology. Regarding the spatial performance of
technology diffusion, the geographical location and similar socio-economic environment
adjacent to the ASTP can show spatial continuity. Technology diffusion can show spatial
continuity and spread; otherwise, it may show jumping [24].

Evaluating the technology diffusion environment in ASTPs is based on specific criteria
and methods. This evaluation is used to conduct a comprehensive analysis of various
factors affecting technology diffusion in the ASTP and to qualitatively or quantitatively
measure the strengths and weaknesses of the comprehensive environment, as well as
to improve the diffusion environment according to local conditions and enhance the
efficiency of agricultural technology diffusion. The technology diffusion environment of
the ASTP generally includes six subsystems, such as the natural ecological environment and
agricultural development level. Each subsystem involves several factors, and each factor
has several reference indicators (Figure 7). Since the leading technologies of different ASTPs
are geographically specific, the evaluation indexes of the technology diffusion environment
of specific ASTPs are determined. It is necessary to consider both the specificity of the
technology itself and the area radiated by the ASTP, as well as the scale differences of the
study territory [2]. The evaluation index system assigns specific weight values to each factor
through hierarchical and principal-formation analyses. The total evaluation value of the
technology diffusion environment in the study area can be measured using an appropriate
mathematical model [8].
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3.4. Spatial and Temporal Patterns of Technology Diffusion in Chinese ASTPs

From the top-down “foundation” paradigm, we analyze the time process (diffusion
stage, diffusion speed, diffusion width, diffusion depth) and spatial process (diffusion effect,
spatial form) of technology diffusion in ASTPs to explore its spatial and temporal laws.

Agricultural technology diffusion is the process from the emergence of new technology
to its understanding by farmers. It is trialed by “technology innovators”, emulated by
early adopters, and then widely adopted. Many studies have proved that the cumulative
adoption rate of technology shows an “S” curve over time. The technology diffusion
stage and diffusion range show an overall consistent trend. However, there are significant
differences between the same diffusion curve and different curves. The difference in the
geometric form of the slope size and change reflects the difference in the diffusion rate
and its influence mechanism. Therefore, by analyzing the changes in the diffusion rate
of technologies, it is possible to trace the main events that contribute to the change in the
diffusion rate at the corresponding time. By analyzing the reasons behind the events, we
can explore the mechanism of technology diffusion in ASTPs.

There are numerous innovative technologies in ASTPs. They can be classified into
three categories according to their commercialization and the strength of public attributes:
commercial technology, intermediate technology, and public welfare technology by compar-
ing fruit tree cultivation technology (operational), wheat seed technology (intermediate),
and soil and water conservation cultivation technology (public good). The diffusion
characteristics of technologies with different attributes and underlying mechanisms can
be revealed [78]. The study shows that agricultural technology diffusion’s “S” curve is
universal. Although the slope of the curve varies significantly within the same attribute
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technology and between different attribute technologies, it is consistent with the “S”-shaped
curve in general. The diffusion process can be divided into the initial start-up stage, rapid
growth stage, and stable advancement. At the same time, the diffusion intensity and the
intrinsic mechanism of different technologies and diffusion stages are very different. The
proliferation impetus of public benefit technology mainly originates from the government.
The intensity of government input is closely related to diffusion, and the speed of diffusion
is accelerated if the driving force increases and decreases sharply if the opposite happens.
The first sudden change in the speed of operational technology diffusion is due to the
great impetus generated by the excellent market benefits of technology adoption. The
diffusion speed reaches a certain level and enters a stable promotion stage. The curve’s
second inflection point occurs when the diffusion speed starts to decline due to a variety of
external resistance. The initial impetus of intermediate technology diffusion mainly comes
from the government. With the benefits of early technology demonstration, market forces
start to act. The coupling of government and market forces forms the characteristic curve
of intermediate technology diffusion [79].

The spatial process of technology diffusion is manifested as the process of information
and material flow. It is essentially the interaction process between technology and various
elements in space. Generally speaking, distance decay is one of the essential characteristics
of the intensity of spatial interactions. Areas close to ASTPs are more likely to acquire
and be the first to adopt innovative technologies. This diffusion advantage due to prox-
imity to the diffusion source is called the “proximity effect”. However, due to the spatial
non-homogeneity, technological innovations will be first spread to higher-level areas by
“leapfrogging”.

Moreover, the new diffusion source will spread to the next level or the surrounding
area, i.e., the “hierarchical effect”. It is also possible for the source to spread vertically
along the channel axis and then expand horizontally between the axes based on convenient
communication channels, i.e., the “axial effect”. The potential of innovative technology
benefits increases the prominence of the demonstration effect in the diffusion process.
When the technology is first used at a certain point, the excellent demonstration effect
will cause it to spread rapidly in the concentrated area with a similar environment, i.e.,
the “agglomeration effect”. Due to these effects, theoretically, the technology diffusion in
ASTPs generally shows three spatial forms: extension diffusion, displacement diffusion,
and hierarchical diffusion. However, in practice, because of the differences in agricultural
technology, changes in diffusion environment, and different diffusion stages, the spatial
diffusion of technology may take different forms.

The spatial characteristics of the diffusion of three types of technologies with different
attributes–namely, public good, intermediate, and commercial—were studied. The dif-
fusion of operational technology (fruit tree cultivation series technology) shows a more
prominent scale-level diffusion and jump diffusion at macro and mesoscopic spatial scales
due to the difference in natural conditions. At the microscopic spatial scale, the diffusion
is in the form of proximity diffusion. The government mainly promotes the proliferation
of public benefit technology (“splendid grass” soil and water conservation technology)
from the ASTPs to the government-designated pilot sites. The intermediate technology
is Xiaoyan 22 wheat seed technology. Due to the bulkiness of technology products, their
spatial diffusion did not show signs of decay with distance but showed prominent spatial
clustering characteristics [80] (Figure 8).
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The technology diffusion system of ASTP has the characteristics of a “point-axis”
system. Its technology diffusion also follows the general “point-axis” diffusion rule and
presents certain unique features. In the technology diffusion system of ASTPs, the technol-
ogy “innovation sources” are universities, scientific research institutions, and agriculture-
related R&D organizations. The technology diffusion sources are demonstration bases,
agriculture-related enterprises, agricultural cooperative organizations, and demonstration
farmers. They constitute the “points” in the “point axis” system. The spatial channel
of technology diffusion, as the spatial carrier of technology flow, information flow, and
material flow, connects the “innovation source”, “diffusion source”, and many technology
receivers [78]. It forms the “axis” on which technology diffusion depends. After the “inno-
vation source generates the innovation technology”, it often needs to be demonstrated and
displayed in the ASTP. The technology is recognized and adopted through the first-level dif-
fusion axis by some high-level “diffusion sources”. [81] At this stage, technology diffusion
is slow, and the macro spatial scale shows the characteristics of hierarchical jump diffusion.
When the demonstration effect of the high-level diffusion source appears, the technology
receptors begin to follow suit. The technology spreads to the next level of diffusion source
through the secondary diffusion axis and spreads rapidly to the surrounding areas. The
speed and intensity of diffusion increase rapidly, and the diffusion is in the vicinity of the
spatial microscale [79]. As the scale of technology diffusion reaches a certain level, the
diffusion rate decreases and is eventually replaced by new technology, thus, entering the
“point-axis” progressive diffusion process of the next new technology (Figure 9).
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3.5. A Study on Farmers’ Adoption Behavior of Technology Diffusion in Chinese ASTPs

The bottom-up “adoption” paradigm of technology diffusion in ASTPs starts from
farmers’ technology demand. It analyzes the influencing factors and mechanisms of
technology adoption, the adoption process, and farmers’ decision-making behavior. We
explore the appropriate strategies to induce farmers’ technology adoption behavior and
promote the efficiency of technology adoption.

Farmers’ technology adoption can be analyzed based on rational smallholder theory.
Rational small farmers are pressured by competition to maximize profits (pedal car theory).
Alternatively, endogenous demand is based on replacing some scarce resource (resource-
induced theory). The adoption of new technologies is induced to achieve the goal of
maximizing expected returns. Technology adoption by farmers is a complex decision-
making process that consists of five stages: awareness, persuasion, evaluation, trial, and
validation. These five stages are integrated and interact with each other. The awareness
stage is a change in farmers’ knowledge. In contrast, the persuasion and evaluation
stages a change in attitude, and the trial and confirmation are a behavioral change—this
psychological and behavioral change results from the interaction of many factors.

Technology demand is the source of technology adoption among farmers. Adoption is
likely to occur when the technology supplied by ASTPs meets farmers’ needs. However,
farmers’ final adoption of new technologies is influenced by many factors, which can be
summarized in three aspects: farmers’ characteristics, technology diffusion environment,
and technical characteristics. The interaction between the demand for agricultural tech-
nology and these influencing factors forms an inducing and interfering mechanism for
technology adoption by farmers in the ASTP (Figure 10).

There is an inducement of farmers’ demand for technology in ASTPs. Firstly, due to the
high relative price of certain factors of production in the agricultural production material
market, farmers will seek technologies that save higher-priced resources to alleviate the
constraints of scarce resources on agricultural development. For example, higher labor
costs have increased the demand for labor-saving technologies. Moreover, the increasing
scarcity of land resources makes land-saving technologies increasingly popular. Secondly,
the demand preference of the actual consumer market for certain agricultural products
will induce farmers to choose the corresponding agricultural technology to occupy the
market first and gain excessive profits. For example, with the improvement of people’s
living standards the overall consumption tends to be green, with healthy food and leisure
experience needs, and farmers’ demand for the production technology of such products
increases. High-tech agricultural technologies in ASTPs have many advantages, such as
saving costs and increasing efficiency. They may increase the efficiency of agricultural
production or induce farmers to adopt new technologies because they can meet new market
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demands or better meet current demands. In conclusion, the interaction of resource scarcity
substitution, market consumption orientation, and the advantages of new technologies
in farmers’ agricultural technology adoption forms the mechanism for farmers’ to adopt
technology.

Sustainability 2022, 14, x FOR PEER REVIEW 15 of 24 
 

 

 

technology and these influencing factors forms an inducing and interfering mechanism 
for technology adoption by farmers in the ASTP (Figure 10). 

 
Figure 10. The influencing factors and mechanism of farmers’ technology adoption. 

There is an inducement of farmers’ demand for technology in ASTPs. Firstly, due to 
the high relative price of certain factors of production in the agricultural production 
material market, farmers will seek technologies that save higher-priced resources to 
alleviate the constraints of scarce resources on agricultural development. For example, 
higher labor costs have increased the demand for labor-saving technologies. Moreover, 
the increasing scarcity of land resources makes land-saving technologies increasingly 
popular. Secondly, the demand preference of the actual consumer market for certain 
agricultural products will induce farmers to choose the corresponding agricultural 
technology to occupy the market first and gain excessive profits. For example, with the 
improvement of people’s living standards the overall consumption tends to be green, with 
healthy food and leisure experience needs, and farmers’ demand for the production 
technology of such products increases. High-tech agricultural technologies in ASTPs have 
many advantages, such as saving costs and increasing efficiency. They may increase the 
efficiency of agricultural production or induce farmers to adopt new technologies because 
they can meet new market demands or better meet current demands. In conclusion, the 
interaction of resource scarcity substitution, market consumption orientation, and the 
advantages of new technologies in farmers’ agricultural technology adoption forms the 
mechanism for farmers’ to adopt technology. 

Farmers’ technology adoption behavior is induced by farmers’ technology demand 
and the technological advantages of the ASTP at the same time. It is also affected by many 
factors, such as farmers’ characteristics and the environment of agricultural technology 
diffusion. For example, whether farmers adopt a new technology or not is based on their 
knowledge of the technology. The main factors determining farmers' perception of the 
technology are their own long experience in agricultural production and their literacy and 
knowledge level. Education can increase farmers’ understanding and acceptance of new 
technologies. In terms of the farm household economy, economic income, on the other 
hand, interferes with farmers’ technology adoption behavior because it affects their risk 
tolerance. However, part-time farmers whose primary source of income is non-
agricultural may lose interest in adopting new agricultural technologies due to low 
comparative agricultural returns. The environment of agricultural technology diffusion 
includes the quiet environment, such as policies and culture in the diffusion area, and the 
challenging environment, such as infrastructure and natural conditions. The variability of 
the environmental elements, such as the ease and accessibility of information channels 

Figure 10. The influencing factors and mechanism of farmers’ technology adoption.

Farmers’ technology adoption behavior is induced by farmers’ technology demand
and the technological advantages of the ASTP at the same time. It is also affected by many
factors, such as farmers’ characteristics and the environment of agricultural technology
diffusion. For example, whether farmers adopt a new technology or not is based on their
knowledge of the technology. The main factors determining farmers’ perception of the
technology are their own long experience in agricultural production and their literacy and
knowledge level. Education can increase farmers’ understanding and acceptance of new
technologies. In terms of the farm household economy, economic income, on the other hand,
interferes with farmers’ technology adoption behavior because it affects their risk tolerance.
However, part-time farmers whose primary source of income is non-agricultural may lose
interest in adopting new agricultural technologies due to low comparative agricultural
returns. The environment of agricultural technology diffusion includes the quiet environ-
ment, such as policies and culture in the diffusion area, and the challenging environment,
such as infrastructure and natural conditions. The variability of the environmental ele-
ments, such as the ease and accessibility of information channels and the extent of policies
and services, can directly facilitate or hinder farmers’ adoption of new technologies. It may
also change farmers’ technology adoption behavior by influencing their perceptions and
preferences. The interaction between farmers’ characteristics and the external environment
constitutes the interference mechanism of farmers’ technology adoption.

Technology characteristics, farmer characteristics, and technology environment con-
stitute the main influencing factors of agricultural technology adoption [58]. Studies on
the influence of farmer characteristics on technology adoption behavior are numerous and
comprehensive, while studies on the technology diffusion environment are relatively rare.

Based on survey data from traditional farming areas in China, we analyzed the differ-
ences in technology adoption among farmers for different attributes such as apple-planting
series technology, wheat seed technology, and water-saving irrigation technology under
different technology environments. The study showed that the technology environment sig-
nificantly influenced farmers’ technology adoption behavior in the diffusion area. The soft
technology environment was more influential than the challenging environment. Regard-
ing water-saving irrigation technology, the national support policy is the main incentive
for farmers to adopt water-saving irrigation technology in the high agro-technological
environment zone. In the medium agro-technological environment zone, the natural envi-
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ronmental conditions of the farming area and the number of times farmers received training
significantly impacted their adoption behavior. In areas where the technology diffusion
environment is poor, farmers’ adoption behavior is more influenced by the ease of informa-
tion and risk awareness [80]. Farmers’ technology adoption behavior varies considerably
for different attribute technologies. This is reflected in the fact that farmers prefer to adopt
operational technologies with low investment costs and significant, predictable benefits,
regardless of the diffusion environment. The adoption rate of water-saving irrigation
technology (public good) was lower than that of apple-planting technology (business) and
wheat seed technology (intermediate). In the case of apple-planting series technologies,
the adoption rate of bagging technologies was higher than that of new seedling technolo-
gies with long production cycles, reflecting the risk-averse psychological characteristics of
farmers towards new technologies with long production cycles [82].

3.6. Research on the Technology Adoption Behavior and Mechanism of New Management Subjects
in the Diffusion of Innovation in ASTPs

Farmers’ cooperatives and agricultural enterprises are the leaders of China’s modern
agricultural development and the critical targets of innovation diffusion in ASTPs. Based
on the logic of “park construction-innovation diffusion-technology adoption-new business
entities leading-accelerated development of agricultural areas”, three national ASTPs—
Yangling, Dingxi, and Wuzhong—were selected based on the theories and methods of
economic geography, behavioral geography, and system science, and construct a diffusion
space consisting of a core area and a diffusion area (demonstration area + radiation area).
Among them, Yangling is a comprehensive ASTP of national significance with a high
degree of development, Dingxi is a regional park dominated by potato technology and
industry, and Wuzhong is a regional park dominated by animal husbandry technology
and industry. By studying the technology adoption behavior and adoption mechanism of
the three types of new management subjects in this diffusion space, we reveal the inner
mechanism of innovation diffusion in ASTPs under the guidance of the technology demand
of new management subjects, and explore the methods of comprehensive development in
agricultural areas driven by the joint diffusion of park innovation and new management
subjects (technology adoption) [24].

By building a sustainable agricultural system that integrates “park”, “technology”,
“adoption body”, and “environment”, we can create an intensive technology adoption
system. The technology adoption of new management subjects (agricultural enterprises,
farmers’ cooperatives, and family farms) can be viewed as the process of “acquiring technol-
ogy information, forming willingness to adopt, and making adoption decisions”. Through
comprehensive research, we can identify new management subjects’ technology sources
and preferences and their technology information linkages with the park. The impact
of technology information linkage on technology information acquisition and adoption
can be analyzed. It can be found that ASTPs are the most trusted technology sources for
new business subjects. The parks have established extensive technical information links
with new business subjects. This technical information linkage significantly contributed to
the new management subjects’ acquisition and adoption of apple dwarf anvil technology
information [83].

The main factors affecting new business entities’ access to technical information were
identified. In terms of public extension service access, extension intensity, extension quality,
and technical information linkage with the park significantly and positively influenced the
technical information access of new business entities. In terms of social networks, social
network size and weak social ties significantly promote technical information acquisition,
while social network density and solid social ties significantly inhibited technical informa-
tion acquisition. Regarding technology sources, public extension and mass media sources
significantly and positively influenced technology information acquisition [24]. In contrast,
social networks and private extension sources did not significantly influence technology
information acquisition. Regarding socioeconomic factors, the higher the educational level
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of the responsible person, the more access to technical information, and the access to credit
helps to enhance their access to technical information. The effects of the age of the person
in charge, resource endowment, and business scale on access to technical information
are insignificant.

The influencing factors and mechanisms of technology adoption in new management
agents were analyzed. It was found that among all the influencing factors of adoption
intention and adoption decision, regional agro-ecological conditions differences had the
most decisive influence on adoption intention and adoption decision. Relative advantage,
perceived barriers, and agricultural extension services significantly affected both adoption
intention and decision. Moreover, the effect in the adoption intention stage was smaller than
in the adoption decision stage. Both management capability and risk response capability
did not affect adoption intention, while both significantly positively affected adoption
decision. Organization size does not affect adoption intention and adoption decision.
Willingness to adopt has a significant positive effect on adoption decision, but the intensity
of the effect is not significant.

Technology demands different types of subjects and their influencing factors. The
demand for new technologies in different subjects is generally high, but subject differ-
ences exist. New management subjects have a higher demand for new technologies than
traditional farmers; for example, farming subjects have a higher demand for new technolo-
gies than planting subjects, while agricultural enterprises have a higher demand for new
technologies than cooperatives and family farms. The most urgent technologies needed
by planting and farming subjects are improved equipment and facilities and agricultural
information technology [83]. Traditional farmers have a higher demand for traditional
improvement technologies such as pest control, soil improvement, and cultivation man-
agement. The factors affecting the technology needs of different subjects (farming subjects,
planting subjects, and traditional farmers) have significant heterogeneity.

The spatial characteristics and influencing factors of the technology adoption behavior
of new management subjects were studied. Both the technology adoption rate and total
adoption rate show that new management subjects are higher than traditional farmers, the
primary radiation area is higher than the secondary radiation area, and farming technology
is higher than planting technology. There are significant differences in the spatial diffusion
characteristics of different attribute technologies. Farming technology has a noticeable
“proximity effect” and “rank effect” in the process of spatial diffusion. Planting technology
is more likely to be affected by the “hierarchical effect”. The characteristics of decision
makers (decision maker attributes, decision maker perceptions, production and operation
characteristics) and diffusion environment characteristics (park extension environment,
policy support environment, social network environment) jointly influence the technology
adoption decisions and adoption degree of decision makers [24].

A model and simulation study of the park’s technology diffusion system (dynamics)
was conducted based on the technology adoption behavior of new business entities. The
system is dynamic and complex and is formed by the joint action of multiple factors. The
synergistic effect of multiple factors can effectively accelerate the technology diffusion
process. It promotes the technology adoption and full adoption of new business subjects.
The technology adoption curve of new business entities in the simulation period shows an
“S”-shaped growth trend. This is consistent with the general rule of innovation diffusion,
under the condition that the other parameters remain unchanged; changing a single param-
eter value will influence the technology adoption of new business entities. Among them,
government subsidy policy, credit support policy, informal network influence, technology
training intensity, and park publicity have the highest efficiency in improving technology
adoption [83].

4. Discussion

Theoretical studies are lagging behind the needs of practical development, and there
is an urgent need for corresponding theories to guide them [84]. Based on the research
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idea of “pattern-structure-process-mechanism”, we propose the fundamental theories of
agricultural technology diffusion in agricultural parks: growth pole theory (technology
zone/technology pole theory), spatial interaction theory, farmer behavior change theory,
core-edge theory, and public goods theory.

The process of technology diffusion in ASTPs can be regarded as a complex system.
Structurally, it can be divided into five main components: innovator, innovation technology,
diffusion channel, adopter, and radiation area. Moreover, each component of the system
and the system characteristics and operation mechanism are analyzed. It is believed that
various factors influence the innovative technologies generated in the park, in the process of
flowing into the radiation zone and eventually being adopted by farmers. These influencing
factors can be divided into three major categories. Namely, the factors of the innovative
technologies themselves, the factors of farmers, and the factors of the radiation zone, and
the influence of each constituent factor of the radiation zone on the technology diffusion
process is analyzed individually.

Based on the understanding of the radiation zone environment—i.e., the complex of
all external factors affecting the technology diffusion in the park–the meaning, functions,
and components of the radiation zone diffusion environment are analyzed and categorized.
The diffusion environment in the radiation zone of the ASTP is defined as the complex of
all kinds of external factors affecting the spatial diffusion of agricultural technologies in
the park within a specific period, i.e., the integration and synthesis of all factors other than
the technology itself. It is considered that diffusion environment evaluation is a necessary
part of optimizing and improving its environment in all parts of the radiation zone to
improve the accessibility of technologies, and the basic ideas of diffusion environment
evaluation in the radiation zone are proposed [85]. Seven aspects, such as spatial proximity,
natural ecological environment, agricultural development level, agricultural science and
technology policy, information environment, and intermediary service status, are the key
aspects affecting the diffusion environment in the radiation zone.

The diffusion process of innovative technologies in the park is analyzed and inquired
from the perspectives of dynamic and operational mechanisms. After understanding
why diffusion occurs and how it takes place, the spatial effects and modes of diffusion
are further examined. Government orientation, collaborative R&D by universities and
firms, and commercial activities are the primary mechanisms for generating technological
innovation in parks. The reason for technology diffusion originates from the pursuit
of self-interest by all parties in the park’s diffusion system, and the diffusion process
is inevitably subject to both driving and hindering forces. From the perspective of the
primary power source of technology diffusion, the operation mechanism of technology
innovation diffusion in the park can be divided into three mechanisms: government-driven,
market-induced, and joint-driven. The spatial diffusion effect of park technology can
be divided into proximity effect, rank effect, axial effect, and agglomeration effect; the
spatial diffusion mode includes three types of extended diffusion, rank diffusion, and
displacement diffusion. For a specific technology, there is more than one diffusion mode,
and it is usually any two or a combination of the above three modes [24,78,79,81,83].

There is still a gap between Chinese research theories and methods on farmers’ adop-
tion behavior and international standards, mainly in the following three aspects: First, most
of the research is static, with one-time research leading to post hoc analysis, that is, using
cross-sectional data to conduct individual research on a specific process of agricultural
technology innovation, diffusion and adoption, while foreign countries have moved to the
use of panel data to conduct dynamic coupling research on the whole process of agricultural
technology innovation, diffusion and adoption. Second, in research on a single technology
attribute area, China is biased towards studying a specific technology specialization and
lacks the integration of different attribute technologies. Third, most studies on individual
farmer behavior focus on whether this is rational, i.e., whether they are pursuing profit max-
imization and risk avoidance. In terms of research methods, although domestic research
has been dramatically improved and has shifted from qualitative research to quantitative
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research, the research method is single and still predominantly uses logistic models. In
terms of research content, domestic research mainly analyzes the characteristics, motives,
willingness, and influencing factors of farmers’ technology adoption behaviors; with a high
repetition rate, a systematic theoretical framework has not yet been formed [18,21]. There
are few original studies, especially those with practicality and operability.

As the actors of agricultural technology adoption in China, farmers’ willingness,
manner, and efficiency to adopt new technologies are essential criteria for evaluating the
effectiveness of technological innovation and diffusion in ASTPs. They are also an essential
reflection of the balance between the supply and demand of agricultural technologies.
At present, according to the bottom-up “adoption” paradigm, we have conducted an
in-depth analysis of farmers’ technology adoption behavior. The preliminary theoretical
framework of farmers’ technology adoption is established. It is specified that the interaction
between technology demand and technology advantage forms the inducing mechanism of
adoption behavior.

In contrast, farmer characteristics and environmental factors work together to form
the interference mechanism of adoption behavior. Based on the analysis of the factors
influencing the agricultural technology diffusion environment, the evaluation system is
constructed by selecting indicators from the levels of natural environmental conditions,
agricultural input and output levels, agricultural science and technology information, and
farmers’ education and artistic quality, respectively, for the quantitative evaluation of the
technology diffusion environment. Based on the systematic investigation of agricultural
technology diffusion trajectories with different attributes, the behavioral responses of farm-
ers to the existing technology supply model were explored by comprehensively studying
their production technology efficiency, technology demand willingness, technology deci-
sion and behavior orientation, factors influencing the adoption of new technologies, and
behavioral responses to the existing technology supply model, which effectively verified
the theoretical hypothesis of farmer subjectivity for technology diffusion and adoption in
traditional farming areas. Based on the analysis of the intrinsic mechanism of technology
diffusion in ASTPs under demand orientation, a series of countermeasures to improve
farmers’ enthusiasm to adopt new technologies and improve the agricultural technology
diffusion system are proposed in terms of policy support, institutional guarantee, system
construction, information network, and environmental optimization.

New agricultural business entities represented by family farms, farmers’ cooperatives,
and agricultural enterprises are not only the key targets of technology diffusion in the park,
but also the main users of innovative technologies in the park. Based on the analysis of
industrial association and spatial association, the technology diffusion space of ASTPs is
constructed, and the technology adoption behaviors of three types of new agricultural busi-
ness entities—namely, family farms, farmers’ cooperatives, and agricultural enterprises—in
the diffusion space are systematically studied. It is of great value to explore the dynamic
mechanism and diffusion mode of demand-centered technology diffusion in ASTPs to
expand the theory of technology innovation diffusion and enrich the content and field of
disciplinary research. The core area of the ASTP is selected as the technology supplier, and
three types of new business entities in the diffusion range are the technology receptors to
construct the technology diffusion-adoption system. Two types of factors—the intrinsic
characteristics of agricultural technology innovation and the regional characteristics of
agricultural technology diffusion (diffusion environment)—are selected to analyze and
evaluate the factors affecting technology diffusion. Through comprehensive integration, a
diversified demand-oriented model of technology diffusion in ASTPs is constructed, and
the integrated development path of agricultural areas under the dual drive of innovation
diffusion technology adoption in parks is explored [24,83].

5. Conclusions

The process of forming technology poles is essentially a process of spatially agglomer-
ating innovation elements, innovation organizations, and innovation industries, as well
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as enhancing the “potential energy” of technology poles and the “potential difference” of
technology in the surrounding areas. Together, the technology diffusion system in ASTPs
constitutes the five elements of technology innovator, technology itself, diffusion channel,
and adopter and diffusion environment. Based on the top-down “foundation” paradigm,
the study of diffusion stages, diffusion speed, and diffusion breadth of technologies with
different attributes confirm the universality of agricultural technology diffusion’s “S” curve
characteristics. Regarding the spatial characteristics of technology diffusion, the diffusion
patterns and mechanisms of different technologies differ significantly. Overall, agricultural
technology diffusion follows the “point-axis” progressive diffusion law. From the bottom-
up “adoption” paradigm, the interaction between technology demand and technology
advantage forms the inducement mechanism of adoption behavior.

In contrast, the joint action of farmer characteristics and environmental factors forms
the interference mechanism of adoption behavior. The technology diffusion environment
and attributes significantly affect farmers’ technology adoption behavior. The new agricul-
tural business entities, represented by family farms, farmers’ cooperatives, and agricultural
enterprises, have a vital driving role in the technology diffusion and adoption system,
which significantly promotes the innovation diffusion of agricultural technologies.

The current research regards the ASTP as a dark box and a technology pole in space. It
concentrates on the spatial system consisting of the park-radiation diffusion area. However,
as a spatial system, ASTPs are less involved in the inner mechanism of their technological in-
novation and the impact of the parks’ development on technology diffusion. Therefore, the
innovation system of ASTPs and its dynamic mechanism should be given attention in the
follow-up studies. ASTPs are one of the main modes of agricultural technology innovation
and diffusion in China, where 295 national ASTPs have been established. China has thou-
sands of ASTPs at the provincial, municipal, and county levels; however, researchers have
only conducted empirical studies on ASTPs in some regions, and they have not addressed
other types of ASTPs. The types, distribution, technological innovation mechanisms, and
diffusion patterns of ASTPs in China have apparent spatial and temporal variability. In the
long-term context of promoting agriculture through science and technology, studying the
patterns and mechanisms of the formation, development, and evolution of ASTPs will be a
new field and academic growth point for this discipline in the future.

The content of “research on a technology diffusion model of ASTPs oriented by farm-
ers’ needs” proposes a basic framework of ASTPs oriented by the needs of the farmers.
However, the question of the rationality and feasibility of the information feedback using
farmers’ participation-organizational adoption diffusion model with ASTPs as the diffusion
pole has not been thoroughly studied. However, no in-depth research has been conducted
on the rationality and feasibility of the diffusion model of “information feedback-farmer
participation-organization adoption” with the ASTP as the diffusion pole. Meanwhile,
related studies have mainly focused on the diffusion and adoption of technological in-
novation. The diffusion of innovation in ASTPs includes multiple dimensions such as
technology diffusion, organizational diffusion, concept diffusion, and the integrated land-
ing of diffusion in ASTPs (urban–rural integration). Follow-up research needs to establish
a multidimensional diffusion model from the interdisciplinary perspective (geography,
management, and communication) to comprehensively study the diffusion and adoption
of innovation in parks.
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