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Research on the Knowledge System of E-commerce Professional Disciplines
SONG Yiping
{ Henan Polviechoie Institure Nanvang . Henan 473000 China

Abstract

process of development of e-commerce majors. based on the requirements of various new media technologies and innova-

In the conrext of the new eras the discipline of e-commerce majors needs to be continvously optimized. In the

tion and entrepreneurship, it is necessary to continuously update the traditionnl knowledge svstem and optimize the lknow-
ledge system in the actual reaching process, This paper analyzes the knowledge system structure of e-commerce majors,

ronsiders the problems faced in talent cultivation, and discusses strategies for further improving the knowledge system of

e-pommerce majors, hoping to provide some reference for the progress of my China”s c-commerce majors.
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ARTICLE INFO ABSTRACT

The application of green prevention and control techniques (GCTs) s a vital measure for improving the quality of

kcywnrds.‘

Green prevention and control technigues agricultural products and enhancing the safety of the ecological environment and agricultural production.
TPE-NAM

However, realistically, limited by the small-scale, part-time and decentralized business model, the adoption of
GCTs by family farms in China faces practical problems such as insufficlent internal transformation force and
ability, as well as low external supervision efficiency. To reveal the directions of promoting family farms' GCTs
adoption behavior, we establish a comprehensive theoretical model through the application of a novel integrated
approach combining two dominant psychological theories of behavior change: the Theory of Planned Behavior
[TFB) and the Norm Activation Model (NAM). We apply this framework to targeted research of vegerable
growers in Henan Province in China using survey data (sample n = 653) analyzed through structural equation
modeling (SEM). The integrated TPB-NAM model provides insight into both internal motivation and external
environmental conditions for farmers’ predicred adoption of GCTs, First, internal motivation, value cognition
and personal norms are all driving factors affecting the GCTs behavioral intention of vegetable family farms.
When GCTs are driven by the dual motivations of “self-interest” {personal norme) and “others-interest’ (value
cognition]), personal norms can be activated by two factors: awareness of consequences and responsibility
attrribution. Furthermose, social norms, capital endowment and government regulation are the pressure and
obaracle factors affecting the GCTs application of vegetable family farms. Social norms can indivectly affect the
application of GCTs by forming personal norms. In addition, there are differences between the influencing factors
and mechanism of GCTs adoption behavior intention of family farme of different sizes. Based on this, we propose
zome specific policy suggestions from three aspects: enhance value cognition, improve environmental awareness
and responsibility perception, fill in the shomeomings of capital endowment, and implement differentiated
incentive and restraint policies.

Internal mativation
External environmental pressure

1. Introduction

Pesticides are an important agricultural input factor for controlling
diseases and insect pests and reducing vield loss. However, the excessive
application of pesticides will not only aggravate agricultural nonpoint
source pollution but also pose a serious threat to the quality and safety of
agricultural products and human life and health. Green prevention and
control technology is a kind of green production technology that aims to
reduce the application of chemical pesticides and takes the compre-
hensive use of ecological regulation, biological control, physical and
chemical inducement control, scientific drug use and other technologies

* Corresponding author.

E-muail addresses: sthl2009 com (T. Chen], Bxjwhu@

hetps:/ Adod.org 1 0L 101 ey 2024, 104314

or combinations as a means to ensure yield and reduce farmers’
dependence on chemical pesticides (Yu, Chen, et al., 2021). Green
prevention and control technology can reduce pesticide pollution,
ensure the quality and safety of agricultural products and promote the
sustainable development of agriculture (Lou ot al., 2021). Although its
advantages are obvious, the phenomenon of excessive investment in
agricultural chemicals is still common in China. By the end of 2022, the
coverage rate of the green prevention and control of crop diseases and
insect pests in China was only 52.07 %, and farmers’ enthusiasm for
adopting green prevention and control technology was not high, which
hindered the further improvement of the coverage rate of green
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prevention and control technology in China to & certain extent (Fig. LL
‘The practical difficulties in the practice of green prevention and contral,
such as high cost and low motivation, in the practice of green prevention
and contral may lead to farmers” lack of enthusiasm for adoption. As the
micro-behavior subjects of technology adoption, farmers decide
whethar to adopt thizs technology, thus influencing the ultimate effect of
green prevention and control technology (Geo, Liv, ef al, 2019; Yu
et al_. 2020; ¥Yu, Chen, et al., 2021); thus, improving the adoption rate of
green prevention and control technoloegy by farmers has become an
urgent problem that needs to be solved.

The existing research on the factors influencing farmers' green pre-
vention and control technology adoption behavior mainly focuses on the
following aspects. First, the research is based on farmers' own per-
spectives, such as individual characteristics (Abebaw & Haile, 2013;
Kolleh, 2016; Luo et al, 20622 Murage et al.. 2015), resource endow-
ments (Niu et al., 2022 Xiong & He, 2020; Gao & Niw, 201% Allahyari
i, 2006) and technology cognition (Gao, MNiw, et al., 2019; Benelli
[ 7). The second aspect involves research from the psychological
point of view, such as reputation appeal (£ oot al, 2023), behavior
cost and external motivation mainly by incentive or punishment {3a &
Zheng, 2023; Shi & Zhang, 2022). The third aspect involves conducting
resgarch from the perspective of behavior guidance, such as agricultural
technology training (D et al., 2023; etal.. 2017) and agricultural
technology knowledge propaganda {2 thang et al., 2023}
Based on & review of the literature, it is found that these studies have
identified many influencing fectors that affect farmers” willingness to
participate in the adoption of green prevention and control technigues
(GCTz), but there have been some shortcomings. First, scholars have
proven that both the internal motivaton and external environmental
conditions of farmers have an important impact on farmers’ behavior
from different angles. However, whar are the internal connections
among these factors? How do they change farmers' behaviors? This issue
has not been addressed in the literature, so it needs to be further dis-
cussed. In addition, at present, the research focuses on ordinary farmers,
and research on the adoption behavior of green prevention and contral
technology for family farms, a new agricultural business entity, is rela-
tively lacking. For family farms with high scale, strong resource
dependence and high business risks, the previous research methods and
conclusions are debatable.

There are many types of motivations for farmers’ pro-environmental
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nd Vlek (2009) summarized in their review that indi-
vidual motivations to engage in environmental behavior are influenced
by weighing costs and benefits and pro-environmental motivetions. That
is, there is bath the need for egoism and the consideration of altruism.
Previous research suggests that the Theory of Planned Behavior (TPB)
and Normative Activation Theory (MAM) are two main approaches for
predicting a person's pro-environmental behavior by weighing costs and
benefits or moral considerations (Wang, et al., et &l 2018). That is, the
former approach suggests that individuals are willing to perform a pro-
environmental behavior for personal interest and egoism needs, and the
latter has been widely used to predict people’s altruistic and pro-social
behavior (Kim et &l., 2018). Farmers' green prevention and control
technology  adoption behavior belongs to the category of pro-
environmental behavior, which has both self-interest and altruism at-
tributes (Zhao et al, 2022). Although the two theories show good
explanatory power in the study of farmers’ pro-environmental behavior,
they often pay too much attention to the unilateral psychological
motivation of “self-interest” or “altruism”, so it is difficult to interpret
the whaole picture of farmers’ psychological activities.

From the logical perspective of the formation of farmers' motivation
for adopting green prevention and control technology, the generation of
their willingness may be influenced by self-interest and altruistic moti-
vation. The implementation of green prevention &nd control technology
by large-scale farmers is not only due to their own interests (such as
increasing agricultural income end aveiding market risks) but also
contains moral obligations to a certain extent (such as improving the
quality of agricultural products and protecting the ecologicel environ-
ment). Accordingly, based on the theories of TPB (fecusing on rational
behavior) and NAM {focusing on normative behavior), this paper at-
tempts to consiruct a comprehensive analysis framework including
intrineic motivation and external environmental factors and investigate
the influencing factors and driving mechanisms of the green prevention
and eontrol technology adoption behavior of family farms from the two
dimensions of individual economic rationality and social moral ratio-
nality to provide theoretical support for further guiding farmers’ green
prevention and control technology adoption behavior.

Green prevention and control area and coverage of crop diseases and pests in
China from 2015 to 2022
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Fig. 1. Green prevention and control ares and coverage of crop disesses and pests in China from 2005 1o 2022, (For interpretation of tee references to colour in this

figure legend, the reader is referred vo the web version of this aricle.)
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2, Theoretical framework and hypotheses development

2 1. The combination of theory planned behavior and the norm activation
meodel

The Normm Activation Model (MAM), developed by Schwartz ( 1973],
identifies the drivers influencing human pro-environmental behavioral
intention toward altruistic and moral norms. Within the NAM, behav-
ioral intentions are a funcrion of personal norms (PR}, which in turn are
regulated by awareness of consequence (AC) and ascription of re-
sponsibility (AR NAM posits that behavior begins with a person’s
awareness of the consequence of a destructive behavior followed by
developing a sense of responsibility regarding the adverse consequences
of that behavior and then ultimately raizsing the person’s intentions to
act in a prosocial manner. The TPE model proposed by Ajzen (1991} is
more external and objective, both from the individual within the indi-
vidual by account for the individual objective of the behavior {Attitude)
and from the external factors to account for the individual conducting a
behavior concomitant with external restrictions (Perceived Behavioral
Control) and external social environmental impect (Subjective Norms).
Attitudes refer to the degree to which an individual evaluates a specific
behavior positively or negatively. In general, an attitude is a set of be-
liefs regarding the consequences of a behavior. Subjective norms (SN)
refer to perceived external social pressure to perform a particular
behavior. In other words, it refers to an individual's perception of how
much others approve or disapprove of their behavior. The thirvd
component of the model, perceived behavioral control {(PBC), shows
individuals’ belief in their ability to succeed in a behavior, ie., the
perceived ease or difficulty of performing a behavior.

The MAM, which is rooted in pro-social behavioral intention, and the
‘TPB, which is based on zelf-interested motivation, are widely adopted in
the environmental psychology literature, although there are specific
advanteges to applying the two models in tandem to improve respon-
siveness and data depth and hence to better explore farmers’ intention
toward pro-environmentsl behaviors. The principle advantage of a
combined model is that it allows for the consideration of both pro-social
and self-interested motivational factors that are inconsistent with one
another and, hence, more rounded insights into the pro-environmental
behavioral context than their independent application. Based on the
combination of subjective moral level and objective reality, this research
combines normative activation theory with planned action theory.
‘Therefore, based on the NAM and TPB model, this work divides those
factors influencing farmers” motivation for adopting GCTs behavior into
internal and external factors and.

2.2 Internol motivation and farmers’ GCTs adopton behavior

Ajzen (1991} argues that attitudes can be measured by an in-
dividual's positive or negative evaluation of a behavior. Ponizovskiy
et al. [201%) suggested that attitudes are seen as expressions or subor-
dinate consequences of values; if people have positive value cognition
for & certain decision, it is beneficial to the formation of positive
behavioral attitudes. Therefore, value cognition is the primary intrinsic
motivation factor for family farms oo edopt green prevention and control
technology. The source of value cognition is generally based on the
radeoff and comparison between prebehavioral expectations amd
postbehavioral outcomes (Guo et al 2022). According to the research
by (Meng and 51 (2022), the value cognitive dimension of green pro-
duction concepts includes three pillars: economic value eognition, social
value cognition, and ecological value cognition.

First, due to the increase in labor costs and land rent and the decline
in the comparative advantage of agricultural product prices, the profit
margin of conventional production of family farms has been continu-
ously compressed. In the process of green transformation, if family farms
expect that the scientific and standardized use of GCTs is maore condu-
cive to increasing economic returns than conventional production, they
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will form positive behavioral intentions. Under normal circumstances,
the economic expectation of GCTs is a comprehensive consideration of
cost, output Bnd premium (Gao, Liu, et al., 2009; Geng et al., 20177,
Lower input and technology adoption costs and higher income retums
have significantly encouraged agricultural operators to actively partic-
ipate in GCTs (Gao & Miu, 2019; Gao, Miu, et al, 2019). Second,
ecological cognition is reflected in the extent to which farmers attach
importance to the current agricultural environmental pollution situation
(Meng & 5i, 2022), the extent to which they understand agriculmural
science knowledge and environmental protection policies, and the
extent to which they recognize the value of green agricultural produc-
tion ((in & Ly, 20200 Scholars generally agree that ecological cognition
is the psychological basis and logical starting point of farmers” behaw-
ioral decisions and that correct ecological cognition is the prerequisite
for farmers’ environmental protection behavior (Cuo et al, 2022; Ren
et el., 2022). When farmers recognize the need to improve the ecological
environment and the importance of GCTs, they will consider the impact
of ecological changes on the long-term benefits of agricultural produc-
tion and the rural living environment while pursuing economic benefits
through agricultural production, and their willingness and degree of
participation in GCTs will be higher. Third, &= a new prevention and
conirol method, green prevention and control technology can reduce the
pollution of agricultural products by pesticides and ensure the safety of
green food (LI et al, 2022). At the same time, it can also improve the
working environment of family farms and reduce accidents and prob-
lems caused by pesticides and other factors. For example, the incidence
of pesticide poisoning accidents among humans and animals can be
reduced through the application of green prevention and control tech-
nologies. More importantly, the implementation of green prevention
and control technology can also drive surrounding farmers to produce
high vields and high quality, increase production and increase efficiency
(Lin et al, 2021}, If farmers realize that GCTs can benefit rural devel-
opment, promote social progress, and produce better social benefits,
their behavioral attitude will be more positive. Based on the sbove
analysis, the following hypothesis is proposed.

H1. Walue cognition has a significant positive effect on farmers” GCTs
adoprion behavior.

Since the principle of the MAM is an activation process for people's
inner ethical dimension (Kim et al., 2018), the three variables (personal
norms, awareness of consequence and ascription of responsibility) in the
NAM can be categorized as internal motivation factors. Among them,
awareness of consequence (AC) makes a person aware of the positive
effects of pro-social and pro-environmental behaviors on others,
ascription of responsibility (AR} invelves & person's sense of re-
sponsibility for the consequences of pro-social and pro-environmental
behaviors toward others, and personal norms (PN} reflect a sense of
moral commitment to do, or no to do, certain actions that lead to pro-
environmental behaviors (Weng, et al., et al, 2008). In general, while
people are aware of the negative consequences of their behavior on
others (AC) and hold themselves responsible (AR), they are engaged
with PN behaviors, which in turn directly influence their intention.

Wang, et al, et al. (2018} and Zheo et al. (2022} found that an
awareness of the consequences of resource waste and environmental
pollution can activate personal norms indirectly or directly through the
intermediary effect of responsibility ascription. Moreover, personal
norms directly drive pro-environmental behaviors such as energy saving
and green production (Vaske e al 207, With the deterioration of the
agricultural ecological environment and the appeal of the whole society
for the comcept of green development and sustainable development,
agricultural operators who have a sense of responsibility have gradually
changed from pure “rational people” to “social people” (Zhao et al.,
2022 According to the above analysis, the clearer the negative impact
of family farms on the ecological environment, material resources,
quality and safety and sustainable development caused by chemical
control technology, the stronger the sense of responsibility for adverse
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consequences, and the greater the possibility of forming personal norms.
When farm operators’ personal morms are activared, they will have
corresponding moral obligations, values and guilt and then promote the
formation of behavioral intention to adopt green prevention &nd control
rechnology. Based on this, the following hypothesis is proposed.

H2.  Personal norms have a significant positive effect on farmers” GCTs
adoption behavior.

H3. Ascription of responsibility has a positive impact on personal
NOFmS.

H4. Awareness of consequences has a positive impact on personal
NOrms.

H5. Awareness of consequences has a positive impact on the ascription
of responsibilicy.

2.3 External environmental pressure and formers' GCTs adoption
behavior

External fectors, which are also known as contextual factors in many
smudies, refer to some objective conditions, living environment, or palicy
environment that an individual cannot contral (FKorir et al., 2015 and
Zhamg etal., 2020). These factors, although invisible, will affect farmers”
green prevention and control technology behavior. Social norme, also
known as subjective norms in the TPE model, play an external role in
guiding and supervising farmers’ production behavior decision-making,
which refers to the social pressure exerted by others on whether they
engage in certain behaviors under specific cireumstances (Wang, of al.,
et al, 20018). Some scholars divide social norms into two aspects,
namely, descriptive social norms and imperative social norms. Although
they fail to have legal effects and cannot be employed to control people’s
words and actions through coercion, they can be emploved to guide and
regulate group members’ behavior (Xue et al.. 2021 Swinerd and
bcMaught (2015) argued that social norms play an important predictive
role in the early stage of behavior adoption. Wang, Yang, et al. (2018)
found that social norms have & significant effect on farmers’ intention to
participate in agricultural nonpoint source pollution management. Gao
et al. (20117 also demonstrated the significant effect of social nomms on
farmers’ GCTs adoption behavior in their study. The results showed that
the frequency of communication between farmers and their neighbors
and the promotion of agricultural technology departments significantly
affect the adoption of GCTs by farmers. The higher the support degree of
the government, surrounding farmers and agricultural technicians for
GCTs is, the greater the pressure of social norms perceived by farmers,
and the more likely they are to adopt GCTs (Lin et al., 2021). Based on
this, the foliowing hypothesis is proposed.

H6. Social norms have a significant positive effect on farmers” GCTs
adoption behavior.

Perceived behavioral control as a variable is also derived from the
TPB model. [ts meaning in the model is the convenience or difficulty that
an individual perceives when doing something. It also indicates whether
a person has the resources, the time, and the opportunity to do some-
thing (Wang, et al.. et al, 2018). The perceptual behavior control of
GCTs adoption by farmers refers to the consideration of personal
knowledge, experience and GCTs adoption ability when farmers make
GCTs adoprion decisions. If these restrictions can be weakened, farmers
will be willing to try a new technology. Ajzen (1991} proposed that
strong  perceived behavioral control can directly affect farmers’
behavior. Thus, it is simple and beneficial for farmers o adopt GCTs, and
they are willing to wse it or even directly adopt it. Lou et al | found
that perceived behavioral control had a significant effect on tea farmers”
adoption of pro-green control technology for tea plant pests. Compared
with traditional agricultural production technology, green prevention
and control is an innovative alternative technology integrating biolog-
ical control, physical control, ecological regulation and scientific drug
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use (¥u, Chen, et al., 2021; Yu, Zhao, et al., 2021). It has the charac-
teristics of high risk, large investment and long income, which dis-
courages some family farms (Yu et gl, 2020; Yu et al., 2022). It can be
seen that the practice of green prevention and control behavior is not
only a matter of intention but alse a matter of ability and condition. At
present, the ability and conditions of green prevention and control
depend not only on the ownership of production factors of family farms
but &leo on the incentives and constraints of environmental regulations
{Zhao et al. 2022), In other words, the adoption of green prevention and
conirol technology by family farms faces double constraints of endow-
ment and system. Therefore, this paper argues that the perceived
behavior control of family farms can be divided into two important as-
pects: capital endowment and environmental regulation.

Capital endowment, as a collection of all kinds of resources and ca-
pacity reserves that can be used for production and life and are owned by
family farms, objectively reflects farmers’ behavioral ability and has &
significant impact on farmers” behavioral choices and decision-making
(Gao et al., 2017; Gao & Nin, 2019). Capital endowment mainly in-
eludes material, economic and social capital (Wang, et al., et al., 2018;
Wang, Yang, et &l., 2018). Material resource endowment is an important
guarantee for the production and life of family farms, mainly includes
the mechanical equipment and facilities needed for farmers’ production
activities and can improve farmers’ farming ability and production and
operation efficiency (Gao, Zhao, et al, 201% Ren et al., 2022). For
example, the introduction of energy-saving and low-consumption
intelligent production equipment can greatly improve the level of
informationization, mechanization and intellizence in the production
process and then enhance farmers' enthusiasm for green production
innovation. Economic capital is the sum of the wealth and behavioral
ability of the whole family to a certain extent (Geng et al., 2017; Zhao
ot al., 2022). The more abundant the economic capital endowment is,
the stronger the risk-taking ability of the operators, the easier it is o
obtain the capital investment needed to meet their green prevention and
conirol technology behavior, and the higher the degree of adopting
green prevention and control technology behavior (Wang ot al,, 2021).
Social capital refers to the degree of farmers” acquisition of social re-
zources (Gao et al., 2020 Gao & Niw, 2019; Ho et al., 20232; Mao et al.,
2021). With the help of social capital, family farms can obtain green
production technology information at low cost, reduce information
asymmetry, and avoid the uncertainty of the application effect through
technical exchange and mutoal imitation with members (5hi & Zhang,
2022

Therefore, the variable is assumed to be as follows:

H7. The higher the capital endowment level of family farms is, the
more they tend to adopt green prevention and control technology.

Because of the positive externalities of green prevention and control
technology, the government needs to improve and supplement the green
market {Lin et al., 2021; Xiong & He, 2020). Giving full play to the
government's environmental regulation function is conducive o pro-
moting the production and supply of green agricultural products and
puiding and standardizing the production behavior of farmers (Lv et al.,
2023 ) The environmental regulation discussed in this paper refers to the
institutional system in which the government improves individual
environmental awareness, atfitude and cognition by means of policy
propegenda and economic means to encourage them to engage in
environmental protection behavior. Drawing lessons from the research
by Lo et al. {2022], this paper divides environmental regulation to
promote agricultural green prevention and control into two types: the
economic-incentive type and the command-control type. On the one
hand, government incentives can provide productive subsidies, material
incentives, credit concessions, etc., to farmers in agricultural green
prevention and control through relevant policies, which directly reduces
the marginal cost of farmers adopting green prevention and control
technology to some extent, thus encouraging operators to actively
participate in green prevention and control behavior {Lv et al., 2023).
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On the other hand, the government's command-control policy has
binding and mandawory characteristics, which can increase the cost of
violating regulations by imposing economic or reputation punishment
on family farms that dewviate from environmental regulations and then
force farmers” production methods to change (Lu et al., 2022).

H&. The stronger the envircnmental regulation is, the more family
farms tend to adopt green prevention and control technology behavior.

Because the standard and importance of specific behaviors in society
are identified by social norms, agricultural operators will refer to other
people’s behavioral decisions or be influenced by other people’s views
when making behavioral decisions (Vaske et al., 2020). Therefore, the
green prevention and control behavior of family farms may be inter-
nalized into internal individual norms by external social pressure. Zhao
et al, (2 ! believe that the internalization of social norms is & process
of sorial construction, which is influenced by the interaction of reference
groups in specific situations or rules. On the one hand, social norms
make family farms more aware of the inevitable trend and development
potential of green prevention and contral by conveying the support
concept of the whole industry and the whole society for green preven-
tion and control {Miv et &l 2022). On the other hand, if family farms
think that adopting green prevention and contrel technology is accepted
and advocated by society, they are more likely to be aware of the adverse
consequences of using iraditional chemical prevention and control and
will feel that individuals have the obligation to adopt such production
behaviors (Geng et al., 2017; Zhang et al., 2023), 50 personal norms for
green prevention end control are formed more easily. Based on the
above analysis, this paper proposes the following assumptions:

H9. Social norms have a significant positive impact on individual
norms of green production in vegetable family farms.

According to the review of the relevant literature and theory, based
on the TPE and MAM models, the framework of the theoretical hy-
potheses is shown in Fig. 2 To test these hypotheses, we conduct a
survey that is presented in the next part of this paper.

3. Research design and methodology
3. 1. Quesrionnaire design

We designed a questionnaire related to the behavior of vegetable

farmers edopting GCTs by referring to the seale designed by previous

Internal motivation

PAM mode]
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studies on the different research objects’ behavior of green production.
Our questionnaire includes three parts.

Part | covered vegetable farmers' sociodemographic characteristics
and production and operation characteristics. Householder characteris-
fcs. 1) Gender. We code the gender variable such that “male” equals 1
and “female” equals 0. 2) Age. We measure a householder's age as his or
her actual age. 3] Degree of education. We use & householder's number
of years of education to measure the education variable. Production and
operation characteristics. 1} Planting scales. Referring to Zhao et sl's
(2022) method of dealing with the problem, we code this variable such
that “<3.657hm%3.657-6.115hm2; =6.115hm? 2) Number of laborers.
‘We measure the labor force quantity as the number of household la-
borers and long-term employees. 3} Degree of participation in agricul-
tural cooperatives. Referring to Shi and Zhang's (2022) method of
addressing this issue, we code this variable such that “yes” equals 1 and
“no” equals 0. Part 2 includes measures for the integrative framework of
the TPB and the NAM for evaluating the farmers' GCTs adoption
behavior across seven subsections: (i) three items for measuring per-
sonal norms based on the studies by Wang, er al., et al. (Z018], (ii) four
items for measuring awareness of consequence baged on the studies by
Wang, et &L, et al. (2018}, (iii} three items for messuring ascription of
responsibility based on the stodies by Wang, ot al., et al. (2008}, (iv)
three ivems for measuring value cognition besed on the studies by Cuo
et al. (2022), (v) three items for measuring social norms based on the
studies by Wang, ot al., et al. {2018]), (vi} three items for measuring
capital endowment based on the studies by Cuo er al. (2022), and (vii)
three items for measuring environmental regulation based on the studies
by Lu et al. (2022). Part 3 investigated vegetable farmers" GCTs adoption
behavior. Based on the “one control, two reduction and three hasic”
surface pollution prevention and control objectives proposed by the
Ministry of Agriculture in 2020 and accounting for the actual situation
in Henan Province, five specific indicators were selected to measure the
adoption of GCTs by farmers based on the smedies by Zheo ot al. (2022)
and Lowu et al. (2021). The specific measurement indicators and assign-
ments are shown in Table 1. Respondents were asked to state the extent
of their agreement or dizagreement with statements made to measure
the variable (based on Likert scale data, 1 [very low] to 5 [very high]).
and measurements used in an integrated TPB-NAM model from previous
studies were adapted for this research. The specific items for each
construct and the questionnaire design method to improve the
comprehensibility, validity and reliability of the structure are presented
in Table 1.

External environment
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Fig. 2. The theoretical framework for examining farmers” adoption of GCTs based on an integrated NAM-TPE model
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Table 1
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3.2 Dara collection

2.2 1. Introduction to the study area

The data for this study were obtained from field research conducted
by the rezearch team from April to October 2021 on vegetable farmers in
Henan Province (s shown in Fig. 3). The sample selection area is based
on the following considerations. Omn the one hand, Henan Province,
which is & large vegetable province in China, has an average vegetable
planting area of approximately 1.88 million hm® every year, and its total
output ranks among the op in China. Henan Province is rich in vege-
table varieties, with =150 kinds of vegetables in more than tem cate-
gories. It is an important production area of high-quality Chinese
cabbage, tomato, radish, pepper, ginger, garlic and other crops,
providing many vegetables for domestic and foreign regions every year.
Therefore, taking Henan Province as the investigation area is helpful for
obtaining a comprehensive and sufficient sample of vegetable farmers.
On the other hand, due to unsustainable agricultural production modes,
such as intensive use of chemicals, overutilization of cultivated land and
overexploitation of groundwater in some areas in the early stage, the soil
organic matter in Henan Province was only 19.2 g/kg in 2020, which is
lower than the national average level of 24.9 o/kg of cultivated land. As
the “hardest hit area” where pesticides and fertilizers are intensively
used, the soil quality of vegetable fields is even less optimistic. Thus,
there is & situaron im which agricultural green production mans-
formation is urgently needed. In recent vears, the Henan provincial
government has adhered to the plant protection policy of “putting pre-
vention first and comprehensive prevention and control”, mainly
through five core technical means: ecological regulation, agriculmural
contraol, physical and chemical inducement control, biological control
and scientific drug use. Furthermore, the provincial government is
striving to achieve a green prevention and control coverage rate of 55 %
by 2025, Therefore, taking vegetable farmers in Henan Province as the
research object has pood representativeness, data support and practical
significance.

322 Sample selection and dote collection

The sample consists of vegetable farmers in Henan Province, China.
The survey was conducted in two stages. The first stage was the pre-
investigation stage. In April 2021, 30 family farms in Henan Province
were randomly selected for household interviews to pretest the ques-
tionnaire to delete unclear questions and add additional guestions. A
mixed team of five enumerators, majoring in agricultural economics or
ecological psychology, was chosen to collect the data. To improve data
accuracy, all the enumerators attended & three-day training workshop.
The clarity of the questionnaire was improved after this stage. The
second stage was the formal survey, which was conducted from May to
Cretober 2021. A stratified random sampling method was used to gather

g 4

Fig. 8. The position of Henan Province in China and the study area.
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data. First, all the selected counties in Henan Province were sorted ac-
cording to regional GDP and divided into five categories: very high,
relatively high, medium, relatively low, and very low. Four counties
were randomly selected from each category (as shown in Fig. 3). Then,
twa townships were randomly selected from each sampled county. Next,
four sample villages were randomly selected from each sampled town-
ship. Finally, ten family farms were randomly selected from each
sampled village. Therefore, the sample for Henan Province covered 20
counties, 40 townships, 80 villages, and B0 family farms. Owverall, 800
questionnaires were distributed, and 653 wvalid guestionnaires were
returned. A validity rate of 81.6 % was achieved after we eliminated
questionnaires in which key information was omitted or self-
contradictory information was presented (for instance, where age was
less than the number of years of education).

3.3. Somple description

As shown in Table 2, from the perspective of individual basic char-
acteristics, in terms of gender, males sccounted for 74.7 %, and females
accounted for 25.3 %5 In terms of age, farmers aged 41-50 accounted for
the highest proportion (63.5 %), with an average age of approximately
46.04. In terms of education level, the farmers had an average of 10.7
vears of education. and the education level was generally low. The main
characteristics of the samples and their distribution are shown in
Ieble 1. In addition, the number of farming households with =2 mem-
bers accounted for 58.65 % of the toral sample, indicating that the
number of farming households with =2 members was relatively small.
‘The number of farming househalds joining cooperatives accounted for
47 47 % of the sample, indicating that the current farming households
are not highly organized.

3.4 Analytical method

The data analysis was divided into four steps. First, the reliability and
validity of the measurement model were tested using confirmatory
factor analysis. Second, the overall fitness of the structural equation
model was verified. The model was revised if it did not meet the stan-
dards. Third, the interpretation of the theoretical model was strength-
ened through the mediating effect test. In the analysis process, SPSS 24.0
and AMOSE 24.0 were used as the analysis software for structural equa-
tion modeling in this study.

Table 2
Demographic charseteristics of vegetable family farms.
Hasic Informaticn Classification Frequency  Froportion
(]

Gender male T
fiemake 5.3

Mg [yeare] <30 0.2
31-40 16
41-50 635
51-60 19.9
=il o4

Education Elemeneary T
Secondary 2908
High schoal 32.63
College n.ed

Mumber of laborers =2 4135
w2 5865

Planting scales =3657hm* 33.5
5657-6.1158m* 354
=6.1150m* EE R

Whether h?'-! participated in Vex AT E

conperatives

L 535
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4. Results and analysis
4.1, Meogsurement model analysis

In this paper, SPSS 24.0 was used to test and analyze the reliability
and wvalidity of the questionnaire, and the test results are shown in
Fable 3. First, we determined whether the original item was suitable for
factor analysis. The statistical software SPSS is helpful for determining
whether & variable is suitable for factor analysis through the use of
Bartlett’s spherical degree test and the KMO test. The EBO value for the
complete table of eight variables is 0,909, which iz larger than the KMO
critical walue of 0.7. The P value of the Bartlett spherical degree test is
zero, which means that the original item is suitable for factor analysis.
To ensure the effectiveness of the study, we tested the validity of the
variables, the combination of reliability, and the content validiry. Ag-
gregation validity is used to express the association relation under the
same structure. Combination reliability is used to describe the consis-
tency of each topic under the same structure. The content validity in-
dicates the appropriateness and consistency of the guestionnaire
measurement content. As shown in Table 3, all factor weights in this
study were =0.5, and the average variance extraction was =0.5, indi-
cating that the questionnaire had good polymerization validity {(Fornell
& Larcker, 1981), The combined reliability index was 0.6, indicating
that the intrinsic quality of the model was ideal. The contents of the
questionnaire refer to the previous study set. coupled with the relevant
areas of expertize to determine content validity. In regard to testing the
reliability of the index, Cronbach's alpha values of the eight variables all
exceeded the ideal level of 0.7, indicating that the design of this scale
was reliable (Table 3). In addition, the factor loadings of each observed
variable coefficient all exceeded 0n6, indicating that the gquestionnaire
had sound structural validity and was sufficiently valid for conducting a
faetor analysis. In sum, the questicnnaire was deemed valid.

4.2 Model fit testing

After sample data were imported, the theoretical hypothesis model
was estimated using AMOS statistical analysis software. The general
goodness-of-fit indices for the structural model studied are shown in
Fable 4. Im this study,y2/df, GFI, AGFI, NFI, TLL, IF[, CFI and RMSEA
were selected comprehensively to check the fimess of the model. By
verification, the measures of overall fit indicate that the sample data in
thiz study fit well with the proposed conceptual model (absolute fit
indices: f.fdf = 1.147, RMSEA = 0.015, GFI = 0L963, AGFI = 0.953;
comparative fit indices: NFI = 0.957, CFl = 0.994, TLI = 0.993; parsi-
maonious fit indices: PGFI = 0.754, PNFI = 0.807, PCFI = 0.838).

4.3 Hypothesis testing

AMOS24.0 was used to test the above theoretical hypothesis. As
shown in Table 5 and Fig. 4, all hypotheses, except HS (social norm
variables on farmers' GCTs adoption behavior implementation]), were
confirmed at a significance level of 0.05.

4.3 1. Internal motivation for farmers’ GCTS adopion behovior

{1} Value cognition. The standardized path coefficient of value
cognition to behavior implementation is 0.224 {p < 0.01]. Value
cognition has a positive impact on farmers' willingness to
participate in green prevention and control behavior, and H1 is
supported. First, as rational economic people, farmers will weigh
the benefits and costs of green prevention and control. When
farmers perceive that the participation threshold of green pre-
vention and control is low and the expected benefits are high,
their willingness to participate will be rationally stimulated.
Second, the promotion of policies and the spread of ecological
civilization ideas have changed farmers' concepts to a certain
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Table 3
Results of veliability and validity tests,
mervational Variable Fean S, dev, Reliability ves Walidity vest
M Factor Loading Cranhach's KMDO Bartlett's AVE (&3
GLT1 3530 1166 0.608 7B
LEH 480 L19z 0630 07
GCT3 2600 1174 0,651 D807
GET4 EE] 1.18% 0.53F DT
GLTS 670 1155 0,465 nsE2 ETS DuBE0 1492, 7ag= 836 063
PHI 3450 1113 0.552 0743
PHZ 3650 1.007 0.531 0739
PH3 3340 1124 el L7ES 1.790 070 55949107 Vi 0586
ARI 560 1.07% 0.593 0rr
ARZ 3650 1070 0,545 074
ARD 3,400 1.06% 0.573 D757 4780 (P4 dB1.035 nars 0.582
A1 3730 1.062 0420 ne48
ALZ 3,450 1.06% 0.551 DF42
AL 1650 1093 1.590 Ve )
ACA FA%0 1.036 0.60F n7Te 0793 0754 TARF4E 0794 0491
Vi 3350 1.208 0695 D83
w2 3630 107 0,565 0754
VI3 3430 1138 0.523 e oE14 70 BT1.2647 VR B Q.5ar
N1 A% LI17 04358 ne77
SNZ AGD 1133 0,587 D7ES
N3 60K 1.156 .50 ik i) 0814 D70 84 229 [V 5 0515
CEl 3710 L1496 0677 0823
CE2 3440 1133 0.458 DEry
CE3 3930 1124 0.65% D12 1L.B5S 0733 BES.EZS Ala 0.598
ER1 37440 117 0.636 n7%
ERZ 1750 1111 0.634 e
ER3 2680 1148 0.716 D846 0.537 077 TE4. 70945 0BS5S 0663
Ttal 4913 nanE THAG B2
Table 4 Table 5
Hesuly of model overall fisess et Resuilis of model estimates,
Tndex Typse Enidex Bleschee] Fitnesz Requiremsent Fitmess Panhs Srancdardized Path I Fesualt
Index Evalumaiion Coefficient value
Values
H1: GCTS adoption behavios —Yaloe
Absclute Fit Frdf 1147 <3 Ideal cogriition s o WLE  Sappan
lendices RMSEA 0015 <08 Iedeal HZ: GCTs adoption Sud
AGRL 0953 L8 tddeal behaviar - Persanz| narms i A28 Bl
GFL 0463 =48 Ideal H3: Personal nerms—Ascription of .
Comparstive TU 0.993 =08 ideal respunsibility 04 THE . et
Fit Indices MNF1 0457 &1L ] Ideal Ha: Personal norms e-Awarensss of i
ol 0.994 08 Ideal comseEnE e f26  Smppert
Parsimonious PGFI 0754 =5 Ideal H&: Ascriptian of
fit Iendies FNFI A0 =5 Iddeal resprinnEibEliny— Awa renes of 04134 TA61  Suppart
PCFT 0A3R =5 Ideal O] e
AlC 503644 =  Theoretical mo<del Ideal Héi: GCTs adoption. behavior —Social 030 DR Rat
T56.000 values are siadler than B suppearied
S644 < indeperdent model H#:GUTs adoption behavior—Capital i
BOZATI0  values and ssarted endowment R S A
model values at the HA: GETs adopion
same time behaviar s Enviroomenial 1B B il 4714 Suppart
regialation
H9: Personal norms—Social norms R 4.18  Sappart

extent, making them realize that participating in green preven-
tion and control can mot only promote the construction of
ecological civilization in rural areas but also benefit future gen-
erations, which makes farmers pay attention to not only the
trade-off of short-term benefits but also the improvement of lomg-
term production and living conditions. Under this consideration,
high-intensity social value perception will comect farmers”
ecological preferences, and farmers’ willingness to participate in
green prevention and control will increase. Finally, with the
improvement of living conditions, farmers pay increasing atten-
tion to the impact of the surrcunding environment on their lives
and to improving the guality of life by improving the ecological
environment. Therefore, when they have the opportunity to
realize their own demands, farmers have a higher willingness to
participate in green prevention and control.

{2} Awareness of consequence, Ascription of responsibility and Per-
sonal norms. (2] Consequence consciousness, responsibility
attribution and personal norms.

First, the standardization path coefficient of “personal
norm—behavior intention” is 0.181 (p = 0.01), indicating thar inherent
ethice and value beliefs positively affect the behavioral intention of
green prevention and control in vegetable family farms, and H2 is sup-
ported. Second, from the path of activation of personal norms, the
standardized path coefficient of “Awareness of consequence— Aserip-
tion of responsibility” is 0.413 (p < 0.01), indicating that the stronger
the perception of adverse consequences of traditional chemical pre-
vention and centrol by vegetable family farms is, the sironger their sense
of responsibility and obligation for green prevention and control, and HS
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Fig. 4. Test resulis of driving mechanizme and factors influencing farmland GOT adoption behavior based on TPE - NAM integration theory.

is supported. Furthermore, the standardization path coefficient of
“Ascription of responsibility—personal norm™ is 0,141 (p < 0.05),
indicating that the stronger the sense of responsibility attribution of
vegetable family farms to the ecological environment, resource conser-
vation, quality and safety and sustainable development is, the more
conducive it is to producing personal internal ethics of green prevention
and control behavior, and H3 is supported. Finally, the path coefficient
of “awareness of consequence— personal norms™ is 00357 (p < 0.01). It
can be seen that the perception of adverse consequences of traditional
chemical prevention and control in vegetable family farms can not only
directly acrivate personal norms but also indivectly activare personal
norms through the intermediary effect of responsibility anribution, and
H4 is supported. Furthermore, against the background of the green
transformation of agricultural development, as the key subject of future
agricultural production and the beneficiary of rural ecological envi-
ronment protecrion, if family farms realize the adverse consequences of
traditional chemical prevention and control and feel responsible for
these adverse consequences, this sense of consequences and re-
sponsibility will activate moral norms and, from the perspective of the
internalization of moral values, encourage family farms to adopt green
prevention and control technologies that meet the expectations of so-
ciety or the public.

4.3.2. External environmental pressure on farmers' GCTs adoption
behavior

(1) Social norms. The path coefficient of “social norm—behavioral
intention” is (LO30, which fails the significance test at the 5 %
level, and H6 is not supparted, but this does not mean that social
stress cognition hes no role in the formation of the behavioral
intention of green prevention and control. The path coefficient of
“gocial norm—personal norm” is 0.196 (p < 0.01), and H9 is
supported. which shows that the direct influence of social norm
on behavior intention is decomposed by the personal norm. The
influence of sociel norms on behavioral intention is mainly
accomplished through the exertion of a subtle influence on in-
dividual norms. That is, family farms are often not afraid of
external social pressure, but social norms do guide their correct
behavioral beliefs. Therefore, farmers on family farms account for
the expectations of others and society when forming personal
norms, which can be shaped by the surrounding environment and
social groups to a great extent.

(2) Capital endowment. The standardized path coefficient of Capital
endowment o behavior implementation is 0.247, and H7 is
supported. Vegetable family farms with abundant human capital
have irveplaceable advantages in management ability, innovarion
consciousness and environmental literacy, and their structural

advantages have an obvious influence on promoting the adoption
of green prevention and control behavior. Social capital consists
of abundent potential resources, which can make family farms
create mare green prevention and control opportunities. For
example, farms with closer ties with the government and indus-
trial organizations and higher status in their social network can
obtain technical guidance on green prevention and control at
lower transaction costs, which makes up for the constraints
caused by other capital deficiencies on green prevention and
control behavior. At the same time, hased on the normative
pressure in the social network, farms with abundant social capital
can also restrain their excessive and unreasonable fertilization
behavior from a higher level of ethics, which is an irreplaceable
advantage over other capitals. As far as material capital is con-
cerned, if a farm has sufficient modern agricultural machinery
and equipment, perfect infrastructure and convenient trans-
paortation conditions, it can create many convenient cenditions in
production, management and sales for the implementation of
areen prevention and control behavior and achieve the purpose
of zaving costs and increasing efficiency.

{3} Environmental regulation. The standardized path coefficient of
environmental regulation for behavior implementation is 0.211
(p = 0.01), and HE is supported. First, government-binding reg-
ulations will increase the production cost and penalty risk of
vegetable farmes. To avoid risks, based on rational cheice theory,
the adoption of green prevention and control technology by
arowers will be improved. Second, the main reason that growers
are unwilling to choose green prevention and control technology
is that the environmental improvement obtained by adopting
green prevention and control technology is shared by others free
of charge, and they have not received any compensation. Eco-
nomic incentive regulation alleviates the cost of adopting green
prevention and control technology through various forms of
subsidies and cost reduction, inereases the income of technology
selection and adoption, and internalizes the cost of environ-
mental governance to alleviate the shortage of market mecha-
nisms and improve the efficiency of resource allocation. Finally,
education-guided regulation aims to guide people to form cor-
rect ecological and economic walues by means of publicity,
training and guidance, strengthen people’s awareness of green
production, improve people’s awareness and understanding of
green prevention and control production methods, and promote
growers’ choice of green prevention and control technologies.

4.4, Results of the medioting effect resr

The results of the mediating effect test are reported in Table 6. For
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Table 6
Resulis of the mediating elfect e,
Paths Mexiating
Effect
Aveareness of conseguence— Aseription al D058
responsibility < Personal coms )
Avarenoss of conseuensd—Persoral norme—GCTE adaplion PR
: LS
behavier
Ascription of responsthility - Personal porms - GOTs adoption DOAR
belsavine &
Zocial norms-= Personal norms-GCTs adapeion behavior ek i

the activation path of personal norms, the direct effect of conseqguence
consciousness on personal nomms is 0.357, the direct effect on re-
sponsibility artribution is 0.413, and the indirect effect on personal
norms is 0L058. It can be seen that personal norms can be activated along
two paths: “Awareness of consequence—Ascription of responsibility—
personal norms” and “Awareness of consequence— personal norms”,
which also confirms that NAM theory has good applicability in the
research of family farm GCTs adoption behavior decision-making. The
direct influence of social norms on behavior implementation is not sig-
nificant, but it has a great direct influence on personal norms, with an
influence effect of 0.196. Therefore, social norms mainly affect behavior
implementation through the mechanism of “social norme—individual
norms—behavior implementation'; that is, social norms indirectly guide
family farms to implement GCTs adoption behavior through the trans-
mission and internalization of group values and morality.

4.5, Resulis of cluster robusiness test and heterogeneity analysis

Finally, multigroup analysis was used to test the robusimess of the
above model. According to the distribution of samples, the farms were
divided into large-scale (= 6.115 hm?), medium-scale (= 3.657 and =
6.115 hm?) and small-scale (< 3.657 hm?) groups, and presst models
were selected among 5 types of models for multigroup analysis. The
results show that the BMSEA values are between 0,021 and 0.022, the
CFl values are berween 0.960 and 0.964, the chi-sguare statistics are not
significant, and the multigroup model is well adapted to the sample
data. The path coefficient symbols and significance levels in each group
madel are similar to those in each group model. Fiz. 3 is similar, and the
abowe conclusions are robust. This paper focuses on the analysis of the
differences in the influence of intrinsic motivation (value cognition) and
external environmental pressure (environmentel regulation) on green
GCTs adoption behavior in each group (see Fig. 5l

The path coefficients of “personal norms — behavior implementa-
mon” are (L165, 0.181 and 0.188 for small, medium and large farms,
respectively. It can be seen that with an increase in scale, the influence
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effect of personal norms gradually increases, and personal norms can
drive large-scale farms to engage in farmland GCTs adoption behavior.
The possible explanation is that obeying personal norms will produce
two kinds of self-emotions: pride and guilt. Because of the high social
status and prestige of large-scale family farms, personal norms are more
likely to be transformed into pride in altruistic behavior and guilt in
environmental damage behavior, thus effectively accelerating the
implementation of environmental protection GCTs behavior. In addi-
tion, large-scale farms have stronger management ability, fewer factor
constraints, and fewer ohstacles to the transformation of personal norms
into actual behaviors.

The path coefficients of “environmental regulation — behavior
implementation” are 0.197, 0.223 and 0.218 for small, medium and
large farms, respectively. It can be seen that with an increase in scale, the
impact effert of environmental regulation presents am inverted “W
trend, and environmental regulation can encourage medium-sized farms
to implement environmental protection GCTs behavior. A possible
explanation is that compared with concurvent small farms and enter-
prise large farms, medium-sized farms have no other time or resources
for diversifying their operations, their production is closer to speciali-
zation, and their operational risks are more concentrated (Zhao et al,
2022, Therefore, due to the sensitivity of risk aversion to agricultural
cost—benefits, economic benefits have a more significant impact on the
green disposal behavior of waste in medium-sized farms. A possible
explanation is that compared with concurrent small farms and enter-
prise large farms, medium-sized farms have no other time or resourees
for diversifying their operations, their production is closer to speciali-
zation, and their operational risks are more concentrated [Zhao et al.,
2021). Therefore, due to the sensitivity of risk aversion to agriculiural
cost—benefit, environmental regulation has 8 more significant impact on
fermiand GCTs adoption behavior in medium-sized farms.

5. Conclusion and discussion
5.1 Conclusion

To promate the green production ransformation of vegerable family
farms, positive behavioral intentions need to be formed. Under the dual
identities of “rational person” and “social person”, a farm’s green pre-
vention and control preduction behavior intention originates from
stronger motivation factors (value cognition and personal norms),
greater pressure factors (social norms) and smaller obstacle factors
{capital endowment and environmental regulation). The effect of the
above cognitive factors on green prevention and control production
behavior intention will alse change with a change in objective factors
{such as scale).

Ac far as the overall factors are concerned, seven cognitive factors,

small scale medium scale large scale
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Fig. 5. Effects of economic benefits and environmental norms on farmland GCTs adoption behavior of family farms of dilferent sizes.
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namely, value cognition, personal norms, assignment of responsibility,
awareness of consequence, social norms, capital endowment and envi-
ronmental regulation, have a significant influence on the adoption
behavior intention of green prevention and control technology in
vegetable family farms. Among them, capital endowment has the
greatest effect, followed by value cognition, environmental regulation
and personal norms.

As far as motivation factors are concerned, “self-interest motivation”
and “altruistic motivation” are both motivation factors affecting the
behavioral intention of green prevention and control in vegetable family
farms, but the influence effect of value cognition is greater than that of
personal norms, and the behavioral decision-making of vegetable family
farms still gives priority toe the guiding principle of economic efficiency
optimization. Awareness of consequence and ascription of responsibility
are the prevariables and root factors thar activate personal norms. Norm
activation theory (NAM) has high applicability and predictive ability in
analyzing the motivation of green prevention and control behavior in
vegetable family farms.

Regarding stress and obstacle factors, social norms, capital endow-
ment and environmental regulation are the main stress and obstacle
factors. Among these factors, the lack of efficacy evaluation and expe-
rience habit has a direct inhibitory effect on the intention of green
pesticide application behavior. In terms of sorial norms, one person
regulates one behavior intention and then affects behavior intention.

As far as different groups are concerned, the green prevention amnd
control behavior of small-scale farms is more susceptible to wvalue
cognition, while large-scale farms are more susceptible to personal
norms than small-seale farms, and the activation path of personal norms
of large-scale farms is more in line with the assumptions of NAM theory.

5.2, Policy recommendations

The use of green prevention and control technology is an Importane
way to effectively solve the excessive and inefficient use of pesticides,
protect the ecological environment and realize the ransformation from
traditional chemical control to modern green prevention and control.
However, the coverage rate of green pest control of crops is not high at
present, and the adoption rate of green pest control technology by
farmers at the micre level is not high. Based on the conclusion of this
study, to give full play to the influence of external pressure factors and
internal motivation factors on the green prevention and control tech-
nology adoption behavior of vegetable family farms and better promote
the adoption of green prevention and control technology in vegetable
family farms, the following policy recommendations are obtained.

(1) Enhance the value cognition of green prevention and control in
vegetable family farms. In this study, it was found that value
cognition is the main inrinsic motivation that affects the
behavioral intention of green prevention and control in vegetable
family farms. First, publicity and education are important ways to
improve the value cognition level of vegetable family farms. We
should make full use of government departments, village com-
mittees, agricultural copperatives and agricultural enterprises to
publicize and promate the knowledge and technology related to
green prevention and control of vegetable family farms online
(television, network, redio) and offline (lectures, training, voca-
tional education). Second, vegetable family farms need to be
regularly organized to exchange and discuss the experiences and
difficulties in using green prevention and conirol technology,
excellent vegetable family farms need to be encouraged to share
the use effect of green prevention and control technology, and the
value cognifion of other vegetable family farms should be
enhanced. Finally, as rational economic people, farmers at
vegetable family farms are most concerned about the economic
value of vegetables. Therefore, we should continue to perfect the
market price system of “high quality and good price”, give full

44

(2} Improwve

Acta Peychologica 247 (3024) 104314

play to the incentive effect of sales premium of green agriculiural
products, effectively improve the economic benefits of green
prevention and control production in vegetable family farms, and
then stimulate the endogenous motivation of green prevention
and control behavior in vegetable family farms.

the environmental awareness and responsibility
perception of green prevention and control in vegetable family
farms. In addition to pursuing economic value, the green pre-
vention and control of vegetable family farms also have a certain
“altruistic” motivation. Therefore, through diversified publicity
and education, we should strengthen farm environmental
awareness and responsibility perception and the intrinsic moti-
vation of green prevention and control from the “altruistic” level
to improve their voluntariness and initiative in implementing
green prevention and control behavior. On the one hand, it is
necessary o make full uee of government propaganda, emphasize
the adverse consequences of chemical prevention and control on
the vegetable production environment and quality, make family
farms realize the importance and urgency of green prevention
and control, and increase their environmental awareness. On the
other hand, we can use the transmission and internalization of
social morms o strengthen the responsibility perception of
vegetable family farms and guide and urge family farms to adopt
green prevention and control behaviors,

{3) Complement the endowment shortcomings in the green trans-

formation of vegetable family farms. Green prevention and con-
trol is not only a cognitive problem but slso a problem of
conditions and ebilities. However, the improvement of a capital
endowment level has a significant impact on the green prevention
and contro] behavior of vegetable family farms. First, the material
capital of wvegetable family farms should be supplemented
through supporting key links such as ransportation, production
and processing, cold chain logisties, agricultural machinery pur-
chase, etc., and the production cost burden of green prevention
and control for vegetable family farms should be reduced. Sec-
ond, the human capital of vegetable family farms should be
improved. For example, according to the problems of limited
education level, dependence on planting experience and insuffi-
cient professional skills, the skills training of farm producers and
operators can be increased. Third, the substitution role of the
social capital of vegetable family farms should be fully wtilized.
For example, family farms can be encouraged to wse social capi-
tal, actively strive for subsidies for new technologies for green
prevention and control, and make full use of opportunities such
as technical exchanges with experts to make up for production
constraints caused by insufficient capital endowments and
improve green prevention and contral capabilities.

{4} Implement diversified incentive and restraint mechanisms for

vegerable family farms. Under external condivions, environ-
mental regulation has a significant role in promoting the green
prevention and control of vegetable family farms. It is necessary
to further optimize environmental regulations and formulate
corresponding policies and design diversified incentive and re-
straint mechanisms suitable for vegetable family farms. First, the
subsidy mechanism for green prevention and control of vegetable
family farms should be improved in terms of subsidy years, sub-
sidy contents and distribution forms. Second, the services, in-
surance, =ales and technical support for vegetable family farms
should be increased. Third, the supervision system for the green
prevention and contrel of vegetable family farms should be
improved; thiz could be accomplished by building a consumer
reputation evaluation sysvem and actively guiding the public to
participate in supervising the self-discipline management of
family farms. Fourth, a differentiated incentive and restraint
mechanism for vegetable family farms should be constructed. For
example, for large-scale family farms, more attention should be
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given to publicity and education to activate their environmental
literacy, ethies and responsibility concepts, while for small-scale
family farms, more attention should be given to their economic
benefits and to resolving their production risks to encourage all
kinds of vegerable family farms to achieve the goal of green
transformation.

5.5, Research limifotions and outlook

In the present study, there are some limitations that should be
acknowledged, as well as some interesting future research directions.
First, the work was done as a case study in a specific region over a
limited time scale, and its universality may have certain limitations for
ather regions, Future studies should include more diverse samples from
various regions at longer time scales to validate and enrich the existing
conclusions. Second, this study uses data from a single questionnaire in
2021, and the cross-sectional data cannot reflect the dynamic impact of
policy environment changes on farmers’ participation in GCTs. There-
fore, future studies can adopt the vertical study method and rack the
follow-up situation of sample vegetable family farms adopting green
prevention and control technology through irregular investigation.
Additionally, the popularization and application of green prevention
and control technology has a long-term nature, while the influencing
factors are not constant, so it is particularly necessary to explore and
arasp these influencing factors in stages and formulate and adjust cor-
responding countermessures in a timely manner. At the same time, we
should also pay anention to research on the factors influencing the
sustainable use of green prevention and control technology because
research on the factors influencing sustainable use is helpful for deeply
understanding the deep mechanism of farmers" sustainable use of
rechnology, and the multiple effects of green prevention and control
technology can only be highlighted through sustainable use, thus
providing scientific and feasible suggestions for the sustainable pro-
motion and technological evolution of green prevention and control
technology. Despite the above limitations, this study can still provide
valugble insights into the factors influencing farmers” participation in
GCTs and serve as a foundation for future efforts in this research field.
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Abstract

A logo is a critical visual element that uniquely identifies a brand and can affect
consumers' brand perceptions. Maturalness reflects the degree to which a sign
depicts objects from the natural and sensitive world. The logo strategy literature

identifies naturalness as a universal and critical design dimension influencing con-
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sumers' cognitive, affective and behavioural reactions. In practice. both high and low
natural logos are frequently used by brands. However, the current understanding of

the effects of logo naturalness iz limited. This research thus investigates the influence
of natural logos on consumer perceptions of brand personality. The data were col-
lected in four experiments using a set of 10 manipulated logos as stimull. Our results
suggest that high {vs. low) natural logos positively affect the perception of brand sin-
cerity personality and that this effect occurs because high natural logos are easier to
process and elicit stronger impressions of authenticity. Moreover, we demonstrate
that the positive effect of logo naturalness is enhanced among brands with products
made from natural-made (vs. human-made) ingredients. These findings therefore
suggest that brands should avoid using low natural logos if their sincerity perception
is critical or if most of their products contain high levels of natural ingredients. Hence,
our results reinforce the visual design and branding theories and offer marketing

practitioners actionable insights.

KEYWORDS
authenticity, brand personality, logo design, naturalness

communication (Henderson & Cote, 1998) The logo design litersture
has clearly shown that logos (visual designs that uniquety identify brands)

Just as consumers have distinct personality characteristics, brands are
unique. Brand personality refers to the collection of personality charac-
teristics associated with a brand (Aaker, 1957). representing how con-
sumers judge the brand and what it means to them [Schmitt, 2012). As
the offical visual expression of a brand, the logo provides a critical
visual clue for consumers to identify and interpret brand personality
(Henderson et al., 2003}, Indeed. many firms spend substantially more on
permanent media, such as logos, than on other forms of marketing

Thic |s an agen access article under the terms of the Creative Commens Attribution License, which permits use. distribution and reproduction in any mediem,

provided the odiginal work & properly cited.

£ 2023 The Authors. intermatiandl loumnal of Consamer Studies publshed by John Wiley & Sons Lid.

affect consumers' brand personality perceptions (Bajaj & Bond, 2018;
Brasel & Hagtvedt, 201¢&; Luffarelli, Mukesh, et al_ 20191 According to
how a brand logo image is expressed., its visual presentation mode can
be categorized as low-level or high-level (Henderson & Cote, 1998). The
former comprises mainty visual design expressions that faithfully present
the essential characteristics of real things. The latter consists of Gestalt
or graphic design expressions focusing on the richness of brand logos.
Muost existing studies hawve focused on the impact of a high-level logo on

lisk J Corssiir Stud, 2023,1-13.
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AB InBev

American Airlings

FIGURE 1 Logo comparizon of AB InBev and American Airlines.

old new

Instagram

<\R old new

Xunlei

FIGURE 2 Comparison of the old and new logos of Instagram and
Kunlei.

consumers' perception of brand personality, for example, dynamic
(Brasel & Hagtwedt, 2016), stable {Rahinel & Melson, 2014), or symmetri-
cal {Bajaj & Bond, 2018; Luffarelli, Stamatogiannalds, et al., 2019}, Prior
studies hawe thus provided the sufficient theoretical background far
research on the visual marketing of brands and guidance for the selec-
tion, design, and madification of brand logos. However, as a visual pre-
sentation with a low-level design, the naturalness of a brand logo merits
additional attentian.

Maturalness reflects the degree to which a logo objectively
depicts original, natural objects (Henderson & Cote, 1%%8; Orth &
Malkewitz, 2008). According to the degree of naturalness, the presen-
tation of a logo can be categorized as high or low natural
(Henderson & Cote, 1%98; Pittard et al, 2007). High natural visual
presentation refers to the process of producing original content or
objects. Strictty speaking, this form of expression represents the origi-
nal form of an unrefined natural thing and is the faithful reproduction
and imitation of this natural ohject. The low natural visual presenta-
tion generally abstracts and generalizes a matural chject's features,

CHEM ET AL

making it difficult for consumers to directly distinguish its original
parts and meanings (Henderson & Cote, 19%8; Machado et al., 2015).
In practice, many brands have adopted two logos with a different level
of naturalness. For example, AB InBev uses a high natural logo, while
American Airlines uses a low natural logo (see Figure 1) According to
their recent dewvelopment trends and ongoing business needs. some
brands arbitrarily switch between high and low natural logos, for
example, the Xunlei and INS social platforms (see Figure 2). While high
and bow natural logos are used by brands, the understanding of the
effects of loge naturalness remains limited, Does the naturalness level
of a new or updated brand logo match the brand's personality? This is
an essential question, not only because it represents a gap in both the
marketing literature and the understanding of how consumers inter-
pret visual stimuli but because firms expend vast resources on logos
as marketing tools.

Accordingly, in this paper, we address this guestion by examining
how and when logo naturalness impacts brand personality. Building an
the fiterature that shows stimuli that are more familiar and effective in
the processing are perceived to be more trustworthy [Reber &
Unkelbach, 2010) and that trustworthiness is a key dimension of per-
ceived brand sincerity (Machado et al,, 2021), we demonstrate that high
{ws. lowe] natural logos tend to be perceived as more authentic, and thus
maore congruent, ameng brands with a sincere persenality. Because a
product is an important carrier of a brand's logo, we show that the posi-
tive effect of logo naturainess on brand sincerity is enhanced for brands
with products made from natural-made {vs. human-made) ingredients.
Owur empirical findings therefore not only extend previous results in
logo-related research but contribute to visual communication studies in
general. Furthermore, our theory and findings establish connections
between the logo-related literature and a newly developing stream of
art-related research as well as a broader stream of aesthetics research.
Hence, brand managers should treat the level of naturalness as an
essential consideration when their companies select, design, or change

brand bogos, a key managerial guideline based on our results.

2 | LITERATURE REVIEW AND RESEARCH
HYPOTHESES

21 | The effect of brand logo naturalness on brand
personality

Brand logo and brand personality are two closely related variables. On the
one hand, a2 logo is the basis of communication between a brand and con-
sumers, which helps create an ideal brand personality (Saker et al., 2004;
Grohmann et al, 2013; Henderson et al. 2003). On the other hand, when
a brand's personality matches the design features of its logo, this can eficit
more positive consumer behaviours or responses (Luffarelli, Mukesh,
et al. 2019; Luffarelli, Stamatogiannakis et al, 2019). Brand personality
consists of five dimensions; sincerity, excitemant, competence, sophistica-
tion and ruggedness (Aaker, 1997). Based on Aaker (1997), Aaker et al
(2004) and Maehle and Supphellen (2011) have noted that effective

single-source marketing incentives usually cannot conwey information
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about every dimension of brand perscnality. To oeate an ideal brand per-
sonality, brand managers must start with specific dimensions instead of a
general personality. The sincerity of brand personality has been a funda-
mental variable in prior marketing studies [Aaker et al., 2004; Mahmood
et ., 201%) and is still widely used across industries. The sincerity dimen:
sion of personality includes nule-fallowing, honesty, trustwarthiness and
friendliness. We therefore associate logo naturalness with the brand sin-
cerity personality in this research on potential perceptions.

The visual presentation of a brand logo provides a crudal visual
clue for consumers to interpret brand personality because they spon-
tameoushy generate psychological images related to the brand accord-
ing to feedback on visual brand loge information (fiang et al., 2016;
Krishna et al. 2017; Maclnnis & Price, 1987). Hence, it plays an
essential role in consumers’ cognition and decision-making process.
Maturalness is a critical aspect of the visual presentation of a brand
logo. Deviations in consumers’ visual perceptions of brand logos with
different naturalness levels may lead to disparate interpretations of
lopo information, which have differential impacts on brand persanal-
ity. A high natural loge faithfully reproduces and imitates the original
form of a natural object (Henmderson & Cote, 19%8) and is wery intui-
tive and vivid; thus, consumers require litthe effort to recogmize such a
brand logo {Hynes, 2009; Machado et al, 2015} Previous studies
hawe shown that high natural logos are more conducive to consumers'
smooth information pracessing (Paulhus & Lim, 1994} and that the flu-
ency of such processing process encourages consumers to interpret
brand attributes (Schwarz, 2004).

Because individuals hald a metacognitive belief, that is. informa-
tion processing fluency is diagnostic of truth, stimuli that are easier to
process tend to be perceived as more trustworthy (Luffarelli. Mukesh,
et al., 2019). For example, since packaging with leaf patterns is consis-
tent with the characteristics of leaves according to consumers' mental
images, consumers feel that brands using such images on their pack-
aging are close to nature, trustworthy and henest (Grobmann et al,
2013). Thus, consumers might judge brands with high natural logos to
be more trustworthy and honest, zs high {vs. low) natural logos are
easier to process. In addition, because the graphics of a high natural
logo lack human interventions and artificial elements, consumers cane
not avoid thinking that such a logos brand is conformist. pragmatic
and straightforward (Machado et al, 2021; Mahmood et al, 201%
Pracejus et al, 2004} Research has shown that consumers view a
brand as sincere when they believe represents what it appears to be,
that is, is pure and trustworthy (Mahmood et al., 201%). Thus, our first
hypothesis is as follows:

HYPOTHESIS 1. Compared to low natural logos, high
natural logos have a more positive impact on con-
sumers' perception of a sincere brand personality.

2.2 | The mediating role of brand logo authenticity

Consumers have pricr knowdedge structures of natural ohjects, namely,
schemas [Mandler, 1982 These schemas can inform consumers'

dies RVYTRANE

expectations regarding natural forms and thus influence their proces-

Consumer St

sing and retrieval of information |Meyers-Levy & Tybout, 1989}
Regarding consistency, schemas are relatively easy to understand and
process, and they do not cause additional excitement; thus, they are
fikely to lead to mild emoticnal responses (Yoon, 2013). High natural
logos are replicas of real things (Henderson & Cote, 1998) and are con-
sistent with the schemas of these things that comsumers recall
{Machadoa et al.. 2015; Yoon, 2013}, quickly arousing their sense of famil-
farity {Machado et al, 20015; Yoon, 2013) and stimulating their perception
of authenticity. The concept of authenticity generally captures the
‘dimensions of truth or verification’ (Newman, 2019) and ‘encapsulates
what is genuine, real or true” (Beverand & Farrelly, 2010, Thus, the
terms ‘authentic’ and ‘authenticty’ camry connotations of authoritative
certification, that is, an object is what it is claimed to be (Kreuzbaver &
Keller, 2017). Perceived authenticity evolves from design cues and their
coherence, trustworthiness and credibility (Munes et al. 2021). This is in
fine with the ‘iconic authenticity' discussed by Grayson and Martinec
(2004}, if a story or lifestyle is real, its design cues may be regarded as
iconic representations of it and thus evoke perceived authenticity.
Accordingly, we define brand logo authenticity as the evaluation,
judgement or assessment of how natural or genuine a logo is in terms of
its appearance, content and meaning [Suévremont & Grohmann, 2014;
Walsesia et al., 2014). Brand logo authenticity seems particularly impor-
tant for contemporary consumers and their brand evaluations (Cinelli &
LeBoeuf, 2020). It offers trustworthiness and reliability to a brand and
ensures that the brand is what it promises to be. Consumers desire visual
cues that convey iconic authenticity |Guévremont & Grohmann, 2014)
and wse this as a basis for brand perception and evaluation {Morhare
et al, 2015). For example, the authentic visual design encourages con-
sumers to establish impressions such as brand trust (Beverland &
Farrelly, 2010; Stanton et al, 2015) In terms of how corsumers view a
brand represented by its logo, the concept of authenticity is easier to
understand if the brand has a more natural bogo. One possible result of
this is that the brand in guestion is imagined to be pragmatic and sincere;
these characteristics are more consistent with the sincerity dimension of
personality (Nguyen et al, 2014). Building on the above literature, we
propose that since high natural logos are often viewed as more authentic
than low natural logos and sincerity is associated with higher levels of
authenticity, consumers judge brands with high natural logaos to be more
pragmatic and sincere. We thus hypothesize the following:

HYPOTHESIS 2. Compared to low natural logos, high
natural logos make consumers feel more authentic thus,
they believe that brands using such logos are more
aligned with sincere personality characteristics.

23 | The moderating role of product type

The marketing literature shows that the wisual presentation of a
brand's logo affects consumers” interpretation of the brand's personal-
ity {Bettels & Wiedmann, 201%; Cian et al, 2014; VYan Grinsven &
Das, 20114). This consumer response is related not only to the specific
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attributes of a brand {Fajardo et al.. 2014&; Wei et al.. 2018} but may
be affected by the firm's product types (Rahinel & Nelson, 20006). Con-
sumers usually refer to relevant attributes (such as products) when
inferring a brand personality wia visual chues in its logo (Sharma &
Warki, 2018). According to their ingredients, products can be catego-
rized as having natural or human-made ingredients (Rozin
et al., 2004). Matural products contain materials found in nature
whose properties have not been modified: products containing
human-made ingredients are made mainly from materials manipu-
lated by humans to imitate natural materials or from newly created
materials that do not exist in nature (Ji, 2010; Zhang, 2007). Gener-
ally, products with natural ingredients mainly conwey the natural
properties of these ingredients. usually to meet consumer demands
for closeness to nature, such as wood, cotton and linen products
and natural foods [Overvliet & Soto-Faraco. 2011). In contrast,
products with human-made ingredients mainly convey their experi-
ence or value; usually, these products meet consumer needs for
unique sensory experiences, such as artificially processed foods,
glass and digital products {Gomez, 2015).

Consumers perceive product naturalness as a symonym for health,
freshmess, quality and good agricultural  practice  (Lunardo &
Saintives, 2013; Magnier et al, 2014; Scott et al, 2020; Siegrist &
Siitterfin, 2017). Product naturalness is represented by two main
dimensions: {1} the absence of specific. undesirable process characteris-
tics that suggest an unnatural character, particulary related to the use
of additives and other undesirable ingredients; and {2} references to
purity, greenness and an organic nature (Charmpi et al, 2021). Con-
sumers generally consider natural products more natural and credible
while lacking too much human intervention {Hemmerling et al.. 2014).
Consistent with the demand that natural products primarily contain
ingredients that mainly come from nature rather than artificial sources,
a high natural logo depicts an authentic form as clearty as possible and
avoids artificial elements. According to the literature, people are ‘sense
makers' who spontanecusly develop hypotheses for questions that
arise and always ask why products have certain characteristics (Biliciler
et al_ 2022). Hence, when they encounter a brand's logo, they might
guestion why the brand's product uses a particular logo design. The
concept of fit fluency suggests that when there is high congruence
between two parties. people generate higher processing fluency con-
cerning them, which results in enhanced evaluation (Song et al, 2022).
In our case, when a brand with a more natural product wses a high natu-
ral logo. its consistency improves consumers’ information processing

Perception of

Logos authenticiry

Logo Natwralness
= L2

(high vs. low)

CHEM ET AL

fluency due to this high natural logo's information (Martindale
et al, 19%0) and thus, their more favourable brand awareness and eval-
uation (Grewal et al, 2019). Accordingly, we expect that natural prod-
ucts are better suited to authentic high natural logos and that this fit is
more canducive to consumers' judgement of a sincere brand personal-
ity. Therefore, our third bypothesis is as follows:

HYPOTHESIS 3. Compared to products made from
human-made ingredients, products made from natural
ingredients matched with high natural logos positively
impact the perception of a sincere personality.

Based on the above hypotheses, our research framework is illustrated

in Figure 3.

3 | EXPERIMENT1

31 | Participants and design

In Experiment 1, we selected & new and old brand logo of the ANT
GROUP. Interestingly, both the new and old bogos of this brand hawve
an image of an ant. The ant on the old kogo s more specific and authen-
tic and has a higher degree of naturalness, while the ant on the new
logo is more abstract and less natural (see Figure 4). This research was
carried out on Credama, an online survey platform that is widely used
in the field of scientific research in China. Monstudent samples (N = 72;
39 men, M, = 24.6) from Beijing and Wuhan were randomby assigned
to brand logo groups with different naturalness levels. The subjects
were first told that they would be shown the brand logo of 3 service
firm, and then they were asked to observe and report the level of sin-
cere brand personality they perceived, including the dimensions of con-
formity, honesty, sincerity and friendliness o = A7; Aaker, 1997)

32 | Results

3.21 | Manipulation checks

Experiment 1 mainly involved a manipulation test on the naturalness
of brand logos, and its results showed that the average score of the
high natural logo (M = 4.86) was significantly higher than that of the

Product Type

Ursitral - ws Bumen-meade)

Sincere Personality

FIGURE 3 Research framework.
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internati

high nafural low naatural

FIGURE 4 The logo manipulation materials in Experiment 1.

lowi natural logo (M = 3.78). In this experiment. brand logo naturalnvess
was therefore manipulated successfully [t {70} = 11.852 p = 01).

3.22 | Perception of sincere brand personality

Mext, in support of Hypothesis 1. we used logo naturalmess as an inde-
pendent variable and sincere personality perception as a dependent vari-
able, and we conducted a one-way AMCVA. These data show that brand
logo naturalness has a main effect on sincere brand personality
{F (1, 70) = 8357, p < 01, partidl n* = 107). Compared to the impact of
the low natural logo (M = 3.833), the high natural logo had a more posi-
tive influence on sincere persondity perception (M = 4.243). In addition,
we camied out an independent sample £ test on a group of control vari-
ables. These results show that the familiarity (M = 3.82), aesthetic feeling
[M = 4.81), liking degree M = 5.01) and complexity (M = 4.21) of the
low natural logo and the familiarity (M = 3.74), aesthetic feeling
M = 4.89) liking degree (M = 4.96) and complexity (M = 4.47) of the
high natural logo showed no significant difference between the two
groups fall p = 1} We further confirmed that the positive influence of a
high (vs. low) natural logo on the perception of brand sincerity was not
caused by the participants' high evaluation of a brand logo.

3.3 | Discussion

The results of Experiment 1 show that high (vs. low] natural bogos can
elicit stronger impressions of brand sincerity and that the ease of pro-
cessing underfies this effect. Notably, the logos selected in Experi-
ment 1 belong to a brand without physical products. Thus, whether
the conclusions in Experiment 1 are valid for brands with physical
products merits further discussion. Next, we therefore investigated a
brand with physical products. While verifying the main effect, this
experiment tested the mediating role of the perception of brand logo
authenticity and eliminated the interference of the comelation degree
between brand logo and product, that is, it fully demonstrated the
rationality of logo authenticity perception as a mediating variable.

4 | EXPERIMENT 2
4.1 | Participants and design

In Experiment 2, the wvirtual brand Pinguan Dairy Firm was used as an

exarmple, and two of its logos, a group of cow images (high correlation

WILEY-L 3

low natural

Consumer Studies

high natural

high correlation

low correlation

FIGURE 5 The logo manipulation materials in Experiment 2.

with brand products) and crown images (low comrelation with brand
products), with different naturalness levels were selected {see Figure
5). A two-factor simple intergroup design was adopted: 2 (brand logo
naturalness: low vs. high} « 2 {logo and brand product correlation: low
vs, high) situational experiments to test Hypothesis 1 and
Hypothesis 2.

Similar to Experiment 1, Experiment 2 was conducted on Cre-
damo, a Chinese research platform, and 174 individuals from Beijing
and Wuhan participated in this survey. In contrast to Experiment
1, the participants in Experiment 2 were all college students
(&9 males, accounting for 39.2%, with an average age of 24.5 years).
The participants were randomly assigned to different brand logo
groups and told that they would be shown a logo for a dairy firm
called Pinguan. After viewing the relevant brand logo, the subjects
wiere asked to report their perception of the logo’s authenticity and
their views on brand personality through a 7-point Likert scale. Our
brand logo authenticity scale [« = B4) was adapted from Walsesia
et al. (2014) and mainly tested the subjects’ views on brand logos
regarding authentic appearance, perfect content and accuracy of
expressed meaning. Then, the subjects were required to report their
views on the relationship between these brand logos and the brand's

products.
42 | Results
421 | Manipulation checks

This experiment mainty tested the naturalness of brand logos and the
cormelation between logos and brand products. s results showed that
the average score of high natural logos (M = 4.4%) was significanthy
higher than that of low natural logos (M = 3.64]. The experiment thus
successfully manipulated brand logo naturalness (¢ (174) = 10484,
p=<.01). The independent-sample t-test results showed that the
degree of correlation between the cow image logos and dairy brand
products was perceived by the subjects {M = 4.57) to be more statisti-
cally significant than that between the crown image logo and dairy
brand products (M = 3.73). The manipulation of the degree of comrela-
tion between brand logos and brand products in this experiment was
theretore successful (t (174) = 11.775, p < .01}
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Perception of sincere brand personality

422 |

To support Hypothesis 1, we used the naturalness of the brand logo
as an independent variable and sincere brand personality perception
as a dependent variable, and we conducted a one-way ANOWVA. The
results of this variance analysis showed that brand logo naturalness
had a main effect on sincere brand personality perception
{F {1, 174) = 20642, p < 01, partial n° = .108). Specifically, the influ-
ence of a high natural logo on sincere personality perception
{M = 4.25) was statistically mare significant than that of a brand logo
with a low natural logo {M = 3.89). In addition, we carried out an inde-
pendent sample t test on a group of control variables, These results
showed no significant difference in familiarity, sesthetic feeling. liking
or complexity between the two groups (all p = 1L We thus further
confirmed that the positive influence of a high {vs. low) natural logo
on personality perception of brand sincerity was not caused by the
participants’ high evaluation of the brand logo.

Then, we carried out a 2 {naturalness of logo: low vs. high) = 2
[correlation between logo and product: low vs. high) variance analysis
with brand personality perception as the dependent variable. The
interaction effect between these two was not statistically significant
{F {1, 172) = 0405, p = .524). indicating that whether the cow image
logo had a high correlation with the product or the crown image logo
had a low correlation with the product had no favourable influence on
brand sincerity perception.

423 | The mediating role of brand logo
authenticity

Arcording to Hypothesis 2, the perception of a logo's authenticity medi-
ates the influenice of brand logo naturainess on the perception of sincere

Authenticity
Perception

P:=r 818, plL

CHEM £ 2L,

personality. The mediating effect test procedure was as follows: We
referred to the mediating effect test and analysis procedure of Zhao
et al. (2010) and the general mediating effect analysis model (Model 4) of
Preacher and Hayes (2004] to perform our mediating effect test by the
bootstrap method. Specifically, we estimated 5000 repeated samples
using the self-help method (Preacher & Hayes, 2004) and found that the
mediating effect of brand lopo authenticity perception was 0489
(SE = 0160, 5% confidence interval [CI] = 0.191-0821) in the cow
image |ogo contesxt [see Figure &). In the crown logo context, the mediat-
ing effect of the perception of brand logo authenticity was 0296
(SE = 0.094, 95% Cl = 0.127-0.4%9) {see Figure 7). The Cl did not con-
tain 0, indicating that the indirect effect was statistically significant.
Accordingly, this finding confirmed that the perception of brand logo
authenticity mediates the positive influence of a high natural logo an the
perception of a sincere brand personality, supporting Hypothesis 2.

43 | Discussion

Experiment 2 preliminarily verified the mediating role of brand logo
authenticity. Moreover, 3 more important finding in Experiment 2 is
that when a brand replaces its physical products, when there is a high
degree of correlation between the brand logo and products, the posi-
tive impact of logo naturalness on the perception of the brand's sincer-
ity remains valid; hence, these data further support Hypaothesis 1. In
addition, this study's primary effect was still reasonable amid the lack
of a strong correlation between a crown logo and a dainy firm, rejecting
the suggestion that logo and product correlation have a significant
impact on this primary effect. However, consumers’ interpretation of a
brand's personality is usually based on the wvisual clues transmitted by
the brand’s bogo and whether a product matches the naturalness of this
kogo. Therefore, we continued this study and carried out Experiment 3.

=01, 598, p<i )]

Mi=0L489 . peD 05 1 =0.074 , psd1

Logn Sincere
i Personality FIGURE & The mediation path of logo

authenticity (cow pattern logo contesxt).
Authenticity
fiz={1879 |, peni 0l Perception [le=0.336, pll(05

: =296 , peil 0l [ =-0.006 , p0.] N

-azo noe FIGURE 7 The path of logo
Hufryninam Personalicy authenticity {crown pattern logo context).
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ternatio

5 | EXPERIMENT 3

5.1 | Participants and design

First. we divided products into those made with natural ingredients and
those made with human-made products based on a narrow product classi-
fication method, that is, containing purely natural ingredients or purely
human-made ingredients (Gomez, 2015; Rozin et al, 2004). Experiment
3 was based on this conventional classification method. Using the virtual
brands Senji Wood Tableware Firm and Edgar Glass Tableware Firm as
examples, a group of logos with images of small trees with different natu-
ralness levels {low natural vs. high natural) were selected {see Figure &),
and a two-factor simple intergroup design was adopted: 2 (logo natural-
ness low ws. high) = 2 [product type: natural ingredient products
w5, human-made ingredient products). Similar to Experiments 1 and
2. Experiment 3 was conducted on Credamo, a Chinese research platform.
UnEke the first two experiments, Experiment 3 expanded our sample cov-
erage from first-tier cities to second-tier, third-tier and fourth-tier cities to
test the results in the previous tweo studies with a broader sample.

A total of 184 effective nonstudent samples |45 males, accounting
for 35.3%, with an average age of 25.7 years) participated in this online
experiment. Participants were randomly assigned two brand logos with
different naturalness levels (low natural vs. high natural] and different
product categories (natural group: wooden bowl vs human-made
proup: glass bowd] and were told that these logos were for a wooden
tableware firm lor glass tableware firm). The characteristics of the
wiooden bowl (or glass bowl) were briefly introduced, and the subjects
wiere required to report their views on the product attributes and brand
personality on a 7-point Likert scale after viewing the relevant brand
logos. This evaluation of product attributes e = B3] resembles the
research of Gomez (2015), and the sincere brand personality measure-
ment criteria were consistent with those in Experiment 1 (Figure &)

5.2 | Results

521 | Manipulation checks

Experiment 3 mainly tested the naturalness of brand logos and prod-
uct types. The results showed that the average score of high natural
logos (M = 4.84] was significantly higher than that of low natural
logos (M = 3.73). The experiment thus successfully manipulated brand

natural ingredient product

high natural

FIGURE 8 The logo and product
manipulation materials in Experiment 3.

of Consumer Studies RUTH A"

logo naturainess {t (182) = 18.291. p < .01). The results of the inde-
pendent sample t-test showed that the score of the products made
with natural ingredients (M = 5.14} was significantly higher than that
of the products made with human-made ingredients (M = 3.44)
hence, the manipulation of product types in this experiment was suc-
cessful {t (182) = 33.15%, p < .01}

5.2.2 | Perception of sincere brand personality

Mext, to support Hypothesis 1, we used brand logo naturalness as an
independent variable and perceived sincere brand personality as a
dependent variable, and we conducted a one-way ANMOWA. These
data showed that brand loge naturalness had a prominent effect on
sincere personality perception (F (1, 182) = 42.153, p < 01, partial
n® = .188). Specifically, the influence of a more natural logo on sincere
brand personality perception (M = 4.44) was more statistically signifi-
cant than that of a less natural bogo (M = 3.24). In addition. to exclude
the influence of brand logo naturalness on brand personality percep-
tion from other subjective basic attitudes toward brand logo design,
we carried out an independent sample t test on a group of control var-
iables. These results showed no significant difference in terms of the
familiarity. aesthetic feeling, affection and complexity of the two
types of brand logos amang the different groups (all p = 1)

52.3 | The moderating role of product type

Mext, to verify the influence of brand logo naturalness and product
type match on sincere brand personality perception, we conducted 2
2 {brand loge naturalness: low vs. high) = 2 (product: wooden bowl
vs. glass bowl) variance analysis with brand personality evaluation as
the dependent variable and confirmed that the interaction effect
between the two was statistically significant (F {1, 180} = 5.200,
p < .01, partial * = .123). Thus, the results of the simple main effact
analysis showed that for the glass bowl, there was no significant dif-
ference in the imfluence (F (1, 180) = 2.670. p = .104, partial
n? = .015) of the high natural logo on sincere personality perception
(M = 4.11) or the low natural logo on sincere personality perception
(M = 3.95). For wooden bowls, the influence of a more natural logo
an sincere personality perception (M = 4.80) was more favourable
{F (1, 180) = 76270, p = .01, partial n* = .298) than that of a less

human-made ingredient product

low natural

low natural high natural
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6 | EXPERIMENT 4

55 [ high-natural logo
B low-natural logo
5 48
[ X
45 r
4.11
|2.96 {3.95
4 I
35
3 | d i

natural product  human-made product

FIGURE 9 Theinteraction effect of logo naturalness and product
type on sincere personality.

natural logo (M = 3.9&]. More importantly, the effect of the wood
bowl with a high natural logo on sincere brand personality percep-
tion [M = 4. 80) was more favourable {F (1, 180] = 52.013, p < .01,
partial 17 = _224) than that of the glass bowl with a high natural logo
(M = 4.11}. Therefore, these data better support Hypothesis 3 (see
Figure 9).

5.3 | Discussion

Experiment 2 showed that the products made with natural ingredients
were more consistent with a high natural kogo, which strongly verified
Hypothesis 3. However, Experiment 3 may have had some limitations.
According to previous marketing studies, the classification of products
as natural or products can be based on a broad product classification
method. That is. there are generalized human-made ingredient prod-
ucts with a large number of synthetic ingredients but very few natural
ingredients {Owvervliet & Soto-Faraco, 2011). Although such products
often use naturalness as a selling point, it is easy to mislead con-
sumers' judgement of product attributes, adversely affecting their
brand personality perception. For this reason, we carried out supple-
mentary Experiment 4, using a product type manipulation methad, dif-
ferent from that used in Experiment 3. to reproduce our previous
experimental results.

natural ingredient product

high natural low natural high natural
r .
*
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human-made ingredient product

CHEM ET AL,

6.1 | Participants and design

Experiment 4 used the wirtual brands of Mingya Tea Firm and
Youyuan Beverage Firm as examples. A group of logos with tea
images with different naturalness levels were selected (see Figure 10},
and a two-factor simple intergroup design was adopted: a 2 (natural-
ness of brand logos: bow ws. high) = 2 {product type: natural ingredient
products vs. human-made ingredient products) method to test
Hypothesis 1, Hypothesis 2 and Hypothesis 2 via the situational
experiment method. To enhance the generalizability of our results in
the previous situational experiments, the questionnaire survey in
Experiment 4 was conducted on the data survey platform Question-
naire Star, another data research platform widely used by scientific
research fields and many enterprises in China. The research ohjectives
covered different occupations, ages, income levels, educational levels,
regions, etc. Through this platform, this study could verify the hypoth-
eses we had already explored in various educational situations and
effectively improve the external validity of our experimental results.

A total of 216 effective individuals (#1 males, accounting for
42.1%, with an average age of 25.1 years) participated in this online
experiment. The participants' ages ranged from 17 to 55 years, with
the majority of them in the 20-30 age group (56.5%). In terms of edu-
cational composition, 3.4% had high school and below, 21.5%
attended college, 47.5% earned a bachelor's degree and 27 6% were
postgraduates. In terms of occupational distribution, full-time students
accounted for 39.2% of the sample, ordinary workers accounted for
1%.8%, enterprise managers accounted for 8.0%, government officers
accounted for 4.5%, individual business operators accounted for
9.5%, freelancers accounted for 13.7% and others accounted for
5.3%. The most frequently reported category for annual income was
3500-5000 RMB (53.2%). Participants in the experiment were ran-
domly assigned two brand loges with different naturalness levels (low
natural ws. high natural) and different product categories (natural
group: green tea vs. human-made group: tea beverage). The subjects
were informed that this was a tea firm lor beverage firm), briefly intro-
duced to the ingredients and characteristics of its green tea (or tea
beverage) products and then asked to answer a series of experimental
guestions after viewing the relevant brand logos (Figure 10).

FIGURE 10 The logo and product
manipulation materials in Experiment 4.
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6.2 | Results
621 | Manipulation checks

Experiment 4 mainly tested brand loge and product type naturalness.
The results showed that the average score of the high natural logos
M = 4.72) was higher, to a statistically significant extent than that
of the low natural logos (M = 2.45). This experiment thus success-
fully manipulated brand logo naturalness ({t (214} = 146 94% p < 01).
The results of the independent sample t-test showed that the score
of the products containing natural ingredients{M = 4.74) was higher,
to a statistically significant extent than that of products with human-
made ingredients (M = 370} hence, the manipulation of product
types in this experiment was successful (¢ (214) = 39.316, p < 01).

622 | Perception of sincere brand personality

Then, in support of Hypothesis 1, we used brand logo naturalness as
an independent variable and sincere brand personality perception as a
dependent wariable, and we conducted 3 one-way ANOVA. These
data show that brand logo naturziness had a primary effect on sincere
brand personality perception (F (1. 214) = &0.952. p = .01, partial
n® = .222). Specifically, the influence of the high natural logo on
sincere personality perception (M = 4.37) was more potent, by a sta-
tistically significant measure, than that of the logo with a low natural
logo (M = 3.98). In addition, we performed an independent sample t-
test on a group of control variables. These results showed no signifi-
cant difference in terms of familiarity, aesthetic feeling, liking and
complexity amang the different groups (all p > 1), which further con-
firms that the positive influence of a high (vs. low] natural logo on
brand sincerity personality perception is not caused by the high evalu-
ation of brand logo.

6.23 | The moderating role of product type

Next, to verify the influence of the match between logo naturalness
and product type on sincere personality perception, a 2 {lopo natural-
ness: low vs. high) = 2 (product: green tea vs. tea beverage) variance
analysis was conducted. These results confirmed that the interaction
effect between the two wvariables was statistically significant
{F (1, 212} = 53.029, p < 0; partial n° = .200).

Moreower, the results of a simple primary effect analysis showed
that for human-made tea beverages, the influence of z high natural logo
on sincere personality perception (M = 4.05] and that of a |low natural
logo on sincere personality perception (M = 3.94] were statistically
nonsignificant (F 1, 212) = 2.775. p = .0%7, partial n° = .013), For natu-
ral green tea, the effect of a high natural loge on sincere brand person-
ality perception was more favourable (F {1, 212} =143.145, p < .01,
partial n* = 403) than that of using a kow natural logo.

Im additian, the influence of natural green tea with a high natural

logo on sincere personality perception was more favourable

(F (1, 212) = 113.999, p < .01, partial n* = .350) than that of human-
made tea beverages with a high natural logo. This showed that when
a high natural brand bogo was matched with natural products, the

impact on sincere personality perception was more optimistic. Hence,
these data further support Hypothesis 3.

624 | The mediating role of brand logo
authenticity

According to Hypothesis 2, the perception of brand logo authenticity
mediates the influence of brand logo naturainess on sincere brand
persenality perception. Our mediating effect test procedure was as
follows: We referred to the mediating effect test and analysis of
Zhao et al. (2010} and the mediating effect anakysis model (Model 8)
of Preacher and Hayes (2004) to conduct the mediating effect test by
the bootstrap method. Specifically, we estimated 5000 repeated sam-
ples by using the self-help method [Preacher & Hayes, 2004). We
found that amid the maderation of product type, the mediating effect
of brand logo authenticity perception was 0.095 (SE = 0058, 95%
Cl = 0.007-0.229). The CiI did not contain O, indicating a statistically
significant moderating and mediating effect.

Specifically, for matural green tea, the intermediary effect was
0.530 (SE = 0.134, 95% Cl = 0.275-0.809), and the Cl did not contain
0, indicating that the indirect effect was statistically significant; for
human-made tea beverages, the intermediary effect size was 0.435
(SE = 0093, 95% Cl = 0.2446-0.617), and the Cl did not contain
0, indicating that the indirect effect was statistically significant. In
other words, we found that the perception of brand loga authenticity
mediates the influence of brand loge naturalness on consumers' sin-
cere brand personality perception, further supporting Hypothesis 2
{see Figure 11).

&3 | Discussion

Experiment 4 was based on a new manipulation method of product
type. It thus further confirmed the differentiated influence of the
match of brand logo naturainess (low vs. high) and product type (prod-
ucts containing natural ingredients vs. products centaining human-
made ingredients) on the perception of brand personality and wali-
dated the results of our previous studies. In summary, all of our
Fypotheses have been supported.

7 | GENERALDISCUSSION

7.1 | Conclusion and contribution

This paper explores the influence of brand logo naturalness on con-
sumers' perception of brand personality based on visual image theory
and schema theory. We show that high [ws. low) natural logos posi-
tively affect the perception of brand personality sincerity and that this
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FIGURE 11 Intermediary action path
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effect occurs because high natural lopos are easier to process and
thus elicit stronger impressions of authenticity. Moreover, we deman-
strate that the positive effect of logo naturalness is enhanced for
brands that market a type of product associated with more natural
ingredients {vs. human-made ingredients) in consumers' minds. The
overall theoretical contribution of this paper is thus mainly reflected
in the following aspects:

First, we document the positive influence of logo naturalness on
brand personality, highlighting the importance of naturalness as a potent
design characteristic and extending the knowledge on the effects of
marketing stimuli's visual design on brand personality. Previous studies
have forused on the characteristics of high-evel visua representation
in logos regarding consumer cognition {Brasel & Hagtvedt, 2014;
Lutfarelli, Stamatogiannakis, et al., 2019; Rahinel & Melson, 2014). Asa -
low-level visual design form, the naturalness of brand logos has not
received enough attention. Accordingly, based on visual image theory,
wie propose that consumers spontanecusly generate brand-related
images when considering brand logos' natural visual presentation infor-
mation. Moreover, compared to low natural logos, high natural logos
are more likely to encourage consumers to imagine a brand is regular,
pragmatic and straightforward, with a sincere personality. This conclu-
sion reveals that the visual presentation of brand logos with different
naturalness levels has differentiated impacts on consumers' perception
of brand personality, a valuable supplement to the literature on the
low-lewel presentation of brand logos.

Second, this paper expands the research on the explanation
mechanizm of the visual presentation of brand logos in consumers'
brand personality perception. Previous studies (Machado et al., 2015;
Torres et al, 2019) on the wisual naturalness effect have seldom
examined whether there are other visual processing methods for
brand logos with warying maturalness lewels. Therefore, based on
schema theory, we reveal the intermediary role of authenticity per-
ception among consumers in germs of the influence of brand logo nat-

uralness on  brand personality perception. Our results  fully

Personality (Y}

demonstrate that consumers spontanecuslty generate brand-related
images when processing the wisual presentation of information in
kogos and that they fully use the logo perception and association acti-
vated by the nature of brand logos in their image-generation process.
Furthermore, our work establishes a link between eaze of processing
and perceived authenticity, thereby adding to the knowledge on the
role of fluency in the design of marketing stimuli (Sundar &
Noseworthy, 2014) and the effect of processing ease on authenticity
perception (Reber & Unkelbach, 2010; Schwarz, 2004). Moreover, by
demaonstrating that high natural logos can communicate impressions
of authenticity, our work adds logo naturalness, and more broadly,
logo design, to the list of the known antecedents of perceived brand
sincerity (Machado et al, 2021; Mahmood et al, 2019, Pracejus
et al., 2006

Third, this paper complements the research on the influence of
brand logos and product type matching on brand personality per-
ception. Most of the literature focuses on how brand logo elements
{Aaker et al., 2004; Grohmann et al., 2013; Henderson et al., 2003)
and product types or hierarchy (Kum et al., 2012) affect consumers'
cognition and understanding of different dimensions of brand per-
sonality. However, a product is an essential carrier of its brand's
logo, and thus product type should match the style of the brand
logo. Wotably, logo naturalness and logo-product congruence can
correlate because high (vs. low) natural logos can evoke a greater
number of associations that relate to a brand's products and thus
result in higher perceived congruence. In addition, logo naturalness
and logo-product congruence can have parallel effects on brand
personality because logo-product congruence can stimulate more
favourable consumer responses. Therefore, we have examined the
influence of product type and brand logo naturalness match on
consumers' brand personality perception. The application scope of
a brand logo's visual naturalness effect is deepened based on the
lewel of product type; this finding expands and supplements the lit-

erature on brand logos and the effects of product type matching on
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brand perscnality perception and opens new paths for theoretical
research on brand personality.

7.2 | Managerial implication

While high and low natural logos are used by brands, practitioners
might not fully exploit the advantages of the potential benefits of logo
naturalmess. Our results hawe abundant managerial implications for
brand managers who select, design and modify brand logos. Our work
suggests that practitioners showld consider using high natural logos for
three reasons. First, consumers can view and process high natural legos
more easily, an advantage in cluttered and competitive markets where
consumers are exposed to a plethora of marketing stimuli. Second, high
natural logos can elicit stronger impressions of authenticity, which
consumers aften value. Third, high natural logos positively affect con-
sumers’ evaluation of brand personality. In marketing practice, if brand
managers want to create a sincere (regular, honest, sincere and friendly)
personality image in consumers’ minds, they should therefore not use
low matural logos. When kogo authenticity perception is critical to con-
sumers' brand expectations, it is best to prioritize high natural logos.

Owr findings suggest that brand managers should choose kogos
with naturalness levels according to product type. In marketing prac-
tice, if a brand consists mainly of products composed of artificial
ingredients, brand managers should zvoid using high natural logos. In
contrast, if a brand's products are mainky made from natural ingredi-
ents, brand managers should choose logos that are as natural as possi-
ble to show the sincere personality characteristics of their brand. In
conclusion, what is most appropriate is the best option. When
matched well, the naturalness scheme of a firm's brand bogo and the
strategic positioning and product portfolio of its business ideally
create a synergy, leaving harmonic and powerful impressions in con-
sumers' minds.

More importantly, if a logo's naturalness does not match its
brand's personality, it is necessary to consider redesigning or modify-
ing the logo. Regardless of whether a brand is new ar old, the chaice
and design of its brand logo must be considered, especially in the
maodification of the brand’s logo, which is indeed a widespread
practice in fiercely competitive environments. It is common for
well-established firms to occasionally modify their bogos, but such
marketing strategies and efforts often run coumter bo consumers'
expectations of brands. Making the wrong change to a logo exposes
its brand to ridicule, but making a suitable change to a brand's logo is
a win-win situation.

7.3 | Limitations and direction

This paper comprehensively analyzes the influence of brand logo nat-
uralness on sincere brand personality perception. Cur findings suggest
several directions for future research. For example, different types of
consumers may have distinct visual processing methods for the same
brand logo. Future research can thus further investizate whether

' Consumer Studies RWYTHS ‘AR

consumer type regulates the visual naturalness effect of brand logos.
In addition, because logos are composed of a multitude of design
characteristics, future studies could examine whether logo naturalness
interacts with other design characteristics. Furthermore, consumers'
perceptions of visual naturalness may vary due to disparate cultural
values. Future research can therefore explore the differences in con-
sumer perceptions of brand personality using a cross-cultural back-
ground. Moreover, a higher level of consistency among brand
elements may elicit more positive consumer responses. Hence, future
studies could further explore whether matching brand personality
characteristics with a selected logo's naturalness level has additional

effects on brand evaluation and market financial performance.
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Econaamic globalization has become an unaveidable resultof the mapid development of global sconomy. However, while ecomunic
globalization brings speed development and convenience to busineses, it also brings risks and challenges. With the advancement
of network technology, Big Dat has become increasingly intertwined with people’s lives, Big Data is gradually being appliad to the
method of people’s lives, in business, medical care, science and technology, produection, and life. The prodsction of Big Data for
enterprises provides a brge amountof dat and information amabeis library and for the manageme mt of enterprises provides a kot
aof comvenience. Business has abo changed with the addition of big data. It is the top pricrity of enterprise de-
velopment and survival to cope ; wiith the curnent soomomic and inbam fion globalization era which brings hidden dangers and
risks. Based on the ound of economic glohalization and Big Data, this study analyres the importance of enterprise risk
management in the context of Big Data. This study mainly adopis the liemture methed and survey method 1o summarize what
problems exist in enkeprise sk mansgement, highlights the causes of the problems in enterprise risk management, and gives
corresponding so ution s sccording to the existing problems. This paper aims at the study of emterprise risk managementin the big

environment, hoping to have certiin suggestions and guidance for the relevant enterprises.

1. Introduction

As the term “economic globalization™ suggests, the world’s
economies have started to interact and integrate, but this
process is abstract and complex in nature. Economic
globalization is a byproduct of the prampt productivity
growth and is ultimately cansed by it [1. 2]. As economic
globalization continues to advance, a greater number of its
byproducts are visible in our daily lives and increasingly
permeate our production processes. Economic globalization
has greatly facilitated people's lives, from importing and
exporting national energy to the smallest necessities in
supermarkets. However, there are also risks; for instance,
due to economic globalization, developing countries may
becorme richer while underdeweloped regions may become
even poorer. The challenges and risks are growing daily. In
short, the impact of economic globalization is huge: from
economic to political and military, for the whaole country,
seizing the opportunity can be swift development, or the
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oppartunity will face the result of “superiarity and elimi-
nation” over. Therefore, for better development, enterprises
must seize the opportunity, meet the risks and challenges,
find their own problems, and avoid problems [3].

Along with the development of network technalogy, Big
[Drata is gradually applied to various fields of people's life
because of its advantages of having a large amount of data
storage and very fast processing speed. Enterprises started to
incorporate Big Diata into their own management model asa
result of the emergence of the Big Diata era. However, at the
same time, as these hidden dangers emerged, the conwve-
nience of them also emerged. And ever more dishonest
individuals started to take advantage of Big Data’s vulner-
ability by using it and the network to steal the proprietary
information of the company [4].

For the enterprise, along with the prompt development
of the economy and the speedy depth of economic glob-
alization, the relevant economic policies also follow the
continuous adjustment and update; because of its greater



uncertainty, the risk of enterprise management is increasing
day by day, so enterprizes need to keep pace with the times,
change the traditional thinking and management mode, and
adapt to the requirements of the times; in order not to be
innovative and reformed out, the only way to make the
enterprise in a favorable position is to improve its own
management system [3]. With the change of sodal envi-
ronment, the generation and widespread use of Big Data,
enterprises should adopt reasonable means and measures to
use these convenient and scientific tools and then find useful
resources from Big Data analysis to facilitate their own
development and bring them profits while avoiding the
related risk factors [6).

In conclusion, economic gobalization and the gradual
deepening and development of Big Data bring not only
convenience and development but also risks and challenges
to enterprizes. In this dtuation, it is very necessary to study
and explore the risk management models and methods of
enterprises. The study of enterprise risk management hased
on Big Data provides a rational analysis and a reliable way
for enterprises to enhance their own risk management ca-
pahilities, so it is of great research significance and practical
impartance [7].

2. Research Background

Many experts and scholars have discussed the main topicsin
this study, and the research in this area has produced a
wealth of findings. In particular, the analysis of the general
environment and the problems of enterprise risk manage-
ment is particularly thorough. Experts and scholarshavealso
expressed their own opinions regarding the improvement
measures, based on the research of experts and scholars in
this area [8].

In the analysis of the background of Big Diata, the fol-
lowing views mainly exist. Along with the development of
network technology, Big Data is gradually applied to various
fields of people's production and life becanse of its advan-
tages of having a large amount of data sorage and extremely
fast processing speed. Generally speaking, the arrival of Big
Drata Era has both advantages and disadvantages The ad-
vantage is that Big Data technology provides a sharing
platform for enterprise for information resources, reduces
the expenditure of enterprise management informationi-
zation, greatly fadilitates the management of enterprises, and
miakes the managernent faster. The disadvantage is that the
security of management information systemis not effectively
guaranteed, and the existing data protection capability of
enterprises cannot compete with hacking technology, and
there is the risk of information leakage, etc. [9].

In this context of the problems of enterprise risk
management, experts and scholars are of the opinion that, in
the general environment, there is a greater difficulty in
enterprise risk management, there are a large number of
risks in business, financing, investment, information man-
agement, and enterprises in the context of Big Data, and
there is no system and early warning measures in enterprise
risk management, no correct understanding, and no at-
tention to risk management; in addition to the lack of
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corresponding, there & a lack of technical management
personnel and the relevant technical personnel lack risk
control awareness to prevent risks because they do not pay
attention to the risk management of the enterprise and the
drawhacks of Big Data, which seriously affect the risk
management of the enterprise, etc.

Regarding the specific measures and methods to solve
the problem, there are several views as follows: enterprises
need to change their traditional concepts, build their own
risk management system, trin specialized technical per-
sannel, and form their own risk management department to
supervise and prevent, and enterprises must take tough
measures to deal with the problem of data insecurity caused
by Big Drata, such as the core staff invalved in the company’s
data information ; the core staff imvolved in the company's
data and information must sign a confidentiality agreement
to srictly prevent employees from leaking information,
strengthen their own information management system
enterprises should learn from advanced management ex-
perience, improve the enterprise’s management system,
adopt an appropriate management model, and find out the
system's shortcomings and risk events in order to ensure
that the security of the data must be ensured properly [10].

To summarize, experts' research on enterprise risk
management based on Big Diata has been very tharough and
has yielded rich research results, but it is clear that these
studies still have a single research method and no reliable
datatosuppart the theoretical point of view and anly rely on
literature research, which is not combined with the practical,
and the analysis i not thorough.

3. Materials and Methods

3.1, Main Structure of the Study. Firstly, this study analyzes
the whaole existing environment and background in detail
and explains the necessity of researching the topic of en-
terprise risk management based on Big Data, then imme-
diately summarizes the main results and contents of
previous scholars and experts’ research on enterprise risk
management in the context of the big time, and finally
combines its own understanding and research investigation
to summarize the main problems of enterprise risk man-
agement and, at the same time, summarizes these. The study
condudes with the following five sections. This study is
written in five main sections [11].

Section 1 mainly analyzes the importance of enterprise
risk management research in the context of quick
economic development and extensive application of
Big Diata, which is particularly important and occupies
an important position in the survival and development
aof enterprises [12].

In Section 2, because there are a surging number of
domestic studies on risk management hased on Big
Data, many expents and scholars have different focuses
toanalyzeand talk about this viewpoint, and all of them
have different research results that are worthy of deeper
investigation. Therefore, this section mainly elaborates
and summarizes the unified expert scholars discussion
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