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ABSTRACT

The promotion of agroforestry technology in
undergrowth cultivation can alleviate the degradation of
forest land. However, the slow progress in the
implementation of this technology has become a concern
for decision-makers and the academic community. This
article systematically reviews the main policies and
evaluations of the implementation effects of undergrowth
agroforestry technology, and identifies the possible
constraints on the policy implementation. It also provides
prospects for future research directions, offering insights
for policy improvements and references for related studies.
The research findings indicate that undergrowth
agroforestry technology not only affects the economic
benefits of rural households but also contributes to
ecological benefits such as soil erosion control and
reduction of chemical fertilizer use. However, the
effectiveness of undergrowth agroforestry technology is
constrained by wvarious factors, including resource
endowment, household characteristics, and external
environment. Lastly, there is a need for further
investigation into the deepening and optimization of the
promotion of undergrowth agroforestry technology.
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I INTRODUCTION

Forest land degradation is severe in southern
collective forest areas, and policymakers hope to
alleviate this issue through the promotion of
undergrowth agroforestry technology. However, the
implementation of this technology has been slow in
reality, making it a focal point for policymakers. Soil
degradation in forest land is mainly found in timber and
economic forests, where large amounts of fertilizers and
pesticides are used annually, leading to soil compaction
and disruption of self-regeneration mechanisms (Li
Yunkun and Xiao Zhongwu, 2015). It is known that
China's existing forest area is 310 million hectares, with
69.33 million hectares of artificial forests, of which
timber and economic forests account for about 70%.
Southern collective forest areas are mainly composed of
artificial forests, with more severe soil degradation,

requiring urgent attention. Considering the contradiction
between increasing income for farmers and ecological
protection, undergrowth agroforestry technology has
received policy support. Theoretically, adopting
undergrowth agroforestry technology can provide
farmers with higher economic benefits, enhance their
motivation to protect forest land, and the multi-layered
structure formed under the forest canopy can improve
soil fertility, soil structure, and water conservation while
reducing the use of chemical fertilizers and herbicides
(Huyan Li et al., 2017; Chen Lei et al., 2019). Therefore,
the government has first proposed vigorous support for
undergrowth agroforestry in the 2010 Central Document,
and subsequently emphasized support for the
development of undergrowth agroforestry technology in
the 2012, 2013, and 2016 Central Documents,
accompanied by corresponding development plans and
support  policies. However, the promotion of
undergrowth agroforestry technology has been slow in
reality.

To date, undergrowth agroforestry technology
has  undergone  long-term  development  and
accumulation, but it has not been widely accepted by
most farmers. Therefore, this article aims to review the
relevant research and promotion policies of undergrowth
agroforestry technology, comprehensively summarize
the possible constraints on the policy implementation,
and provide prospects for future research directions to
improve undergrowth agroforestry technology policies
and related studies.

II. ANALYSIS OF CONSTRAINTS ON
THE PROMOTION OF UNDERSTORY
AGROFORESTRY TECHNOLOGY

Existing studies have confirmed that understory
agroforestry technology can indeed enhance economic
and environmental benefits. However, few scholars have
systematically sorted out and analyzed the constraining
factors for the promotion of understory agroforestry
technology. Therefore, this article will analyze the
influencing factors that restrict the promotion of
understory  agroforestry  technology  from  the
perspectives of resource endowment and external social
environment.
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2.1 Resource Endowment

The development of understory agroforestry
technology is inevitably constrained by resource
endowment in terms of infrastructure, capital, land,
technology, and management (Chen Tianyi, 2014; Xu
Chao, 2014; zhi Ling et al., 2019). Firstly, different
regions have different levels of development in terms of
land conditions, infrastructure construction, and capital
investment. The first category of regions has harsh
natural environmental conditions, with perennial drought
and insufficient rainfall, making it unsuitable for the
development of understory agroforestry technology. The
second category of regions has forests mainly distributed
in remote mountainous areas with poor infrastructure
such as forest roads and water channels, which hinders
the promotion of understory agroforestry technology.
The third category of regions has not yet formulated
development plans related to understory agroforestry
technology and has not introduced incentives related to
its adoption. The fourth category of regions has the
conditions for promoting understory agroforestry
technology, but there are high risks in subsequent
development, a lack of leading enterprises that can play a
driving role in the market, and insufficient market
development (Huang Daguo, 2012; Tang Zhihua et al.,
2012; Zhou Hui, 2016; Zhang Yanhui, 2016). Secondly,
due to the uniqueness of understory agroforestry
technology, it is also constrained by variety selection,
which directly affects the economic benefits of the
technology. A key consideration for mixed-layer
cultivation is the competition between different plant
species. Plant competition is caused by traits that express
the monopolistic growth space obtained by capturing
resources (Jenning and Jesus, 1968; Chauhan and
Johnson, 2011; Munda et al., 2019). In the process of
mixed-layer cultivation, two different crop varieties
intercropped may have the same root zone, and tall
genotypes can shade short genotypes. Compared to
monoculture, multi-layer cultivation can affect the
characteristics of plants (Aschehoug et al., 2016).

From ancient times to the present, the wise
working people have made countless attempts with
understory agroforestry technology. However, factors
such as farmer age, educational level of household head,
forest area, non-agricultural income proportion, shortage
or inadequacy of family labor, awareness of understory
agroforestry technology, distance from the county seat,
level of forestry technology mastered by farmers, and
labor shortage can all affect the development of
understory agroforestry technology (Li Ya, 2013; Xu
Chao, 2014; Wang Tuanzhen et al., 2016; He Changhui
etal., 2017).

2.2 External Social Environment

From practical experience and existing
research, the promotion mechanisms of understory
agroforestry technologies can be summarized into two
types: peer effect generated by mutual learning and
imitation among farmers, and community effect
generated by collective organization and coordination of

villages for promotion (Han Qingling, 2020; Shen Qian,
2021). Peer effect refers to the benefits generated from
making decisions similar to those of peers with equal
social relationships, considering not only individual
economic interests but also the benefits derived from the
decisions made by peers (Wilson, 1987; Manski, 1993).
In behavioral economics, individuals' behavior is often
influenced by psychological factors such as loss
aversion, status quo bias, reference dependence, and risk
preferences (Tversky and Kahneman, 1991; Hashemi
and Damalas, 2010; Vieider, 2016). The information
transmission and risk-sharing functions of peer effect
theoretically promote the adoption of understory
agroforestry models by farmers. However, they cannot
overcome the inhibitions caused by farmers' risk
preferences and the difficulty of implementing the
models.

On one hand, in the absence of a well-
developed agricultural insurance market, farmers tend to
adopt risk-avoidance behaviors, leading them to prefer
traditional production and management models (Huang
Jikun et al., 2008). On the other hand, the application of
new management models by farmers is influenced by the
combined effects of opportunity costs and conditions.
When the difficulty of adopting a new model is high,
such as uncertainty about opportunity costs or when
farmers' resource endowments do not support the
application of understory agroforestry models, farmers
are more likely to abandon the use of such new
management models. Thus, under the constraints of
farmers' risk preferences and the difficulty of
implementing the models, the information transmission
and risk-sharing functions of peer effect are suppressed.

Community effect refers to the influence
exerted by the collective organization and coordination
of villages in utilizing political and social resources on
individuals' behavior within the same village (Han
Qingling, 2020; Shen Qian, 2021). Throughout history,
humans have gathered together based on kinship and
geographical relationships, and after thousands of years
of evolution, villages have emerged as communities with
dual functions of social and economic support, providing
social security and welfare to villagers (Pan Lu, 2021).
Community effect primarily influences farmers' adoption
of understory agroforestry technologies through the
technical extension services provided by village
collectives and investments in public goods. However,
the effects and utilization of public goods provided by
village collectives are also influenced by the difficulty of
technology adoption and the degree of dependence on
agricultural income. When the difficulty of technology
adoption is high, the lack of targeted technical extension
services makes it challenging to address substantial
problems for farmers. Moreover, when farmers have a
low dependence on agricultural income, their production
decisions tend to favor capital-intensive technologies due
to income constraints and labor supply (Zhu Yuchun and
Wang Lei, 2014; Zhong Funing et al., 2016).
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2.3 Comprehensive Review

As a green agricultural management
technology, the agroforestry system has attracted
increasing attention in recent years, leading to a large
number of studies on its impact assessment. These
studies have provided a foundation for the
comprehensive evaluation of the ecological and
economic benefits of the agroforestry system, as well as
the effectiveness and constraints of its technology
dissemination. However, there are still areas in existing
literature  that require further exploration and
improvement regarding research perspectives and
content when studying the promotion of the agroforestry
system.

Firstly, the existing research lacks systematic
discussions on the mechanisms and constraints of
technology dissemination. Currently, most studies have
limitations in terms of their systematic approach,
focusing more on specific pathways or functions without
considering the overall picture. Additionally, limited
attention has been given to the obstacles posed by factors
related to farmers themselves and technological aspects
in technology promotion. Instead, more emphasis has
been placed on directly analyzing the impact of such
factors on farmers' technology adoption behavior,
neglecting a deeper exploration of the mechanisms
behind technology dissemination.

Secondly, the existing research has taken a
relatively traditional perspective and has rarely analyzed
the diffusion of technology from the perspective of peer
effects and community effects that exist in the external
environment. Current studies primarily focus on
examining the influence of different factors on farmers'
technology adoption, and when discussing the external
environment, they only analyze individual factors,
paying little attention to the research on peer effects and
community effects.

In this study, a systematic review is conducted
from the perspectives of internal resource environmental
endowment and external social environment. The main
constraints affecting the promotion of the agroforestry
system technology include the following aspects: Firstly,
the dissemination of the agroforestry system technology
is influenced not only by the farmers themselves but also
by external environmental constraints, such as liquidity
constraints, technological proficiency, dependence on
forestry income, land area, and availability of family
labor, among other factors. Secondly, research on the
impact of peer effects and community effects on
technology adoption is still in its early stages in China.
Besides examining whether peer effects and community
effects can influence technology adoption, it is also
important to understand the nature and extent of their
influence and the conditions that constrain their role in
the diffusion of agroforestry system technology.

III. CONCLUSION AND OUTLOOK

China's forestry management model has
undergone a transformation from extensive management
to refined management. The promotion policy of
agroforestry system has also experienced a shift from
rapid development to high-quality development. In this
process, agroforestry system has transformed from
spontaneous behavior to a policy-supported model. As
an effective attempt in the agricultural supply-side
reform and an important driver for rural revitalization,
agroforestry system technology can help increase
farmers' income and promote common prosperity while
protecting the environment.

The Chinese government has provided strong
policy support for agroforestry system technology. This
is mainly due to the influence of factors such as liquidity
constraints, technological proficiency, dependence on
forestry income, land area, availability of family labor,
peer effects, and community effects during the
technology dissemination process. However, the actual
progress of technology promotion has been relatively
slow.

Based on the existing policy trajectory and
research trends in the literature, future policy
improvements and research in related areas regarding the
promotion of agroforestry system technology can focus
on the following aspects. In terms of policy
improvements, first, training and promotion targeting
rural elites can leverage peer effects to enhance farmers'
awareness and acceptance of the technology. Second, by
establishing professional expert teams and mechanisms
for business capital to enter rural areas, through talent
development and dedicated support funds, the promotion
of agroforestry system technology can be deepened.

In terms of research in related areas, further
exploration can be conducted on the inherent
mechanisms of agroforestry system technology's
constraints by the external environment, and the driving
factors behind the promotion of agroforestry system
technology can be identified. Additionally, policy
evaluation can be carried out to assess the effectiveness
of current policies, ensuring precise support for
agroforestry system technology and facilitating its rapid
dissemination.
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