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Abstract

This study aims to analyze the influence of neighborhood effects (NE) on tea farmers’ inten-
tion to convert from traditional to organic farming in the mountainous areas of northern
Vietnam. It differs from previous studies in two aspects. First, we combine the theory of
planned behavior and the theory of herd behavior to explain farmers’ intention to convert
from traditional to organic farming, focusing on the impact of the NE. Secondly, to measure
NE, we use a combination of questionnaires and methods of measuring herd behavior by
McCartney and Shah. Using the generalized structural equation modeling and data collected
from 263 tea farmers in Thai Nguyen, we found that NE has a positive and direct significant
effect on farmers’ intention to convert to organic tea production in the case where neighbors
both live nearby and have a close relationship with the subject. In addition, it indirectly
impacts farmers’ conversion intention through attitude, subjective norms and perceived
behavior control. To encourage tea farmers to convert to organic farming, policymakers
and extension workers should take advantage of the NE to increase farmers’ confidence
about the benefits and the possibility of successful organic farming.

Introduction

Over the past few decades, rapid developments in agriculture have highlighted the need to con-
vert from traditional farming to more environmentally friendly practices. During this transi-
tion, organic agricultural production has been proliferating worldwide. According to the
Research Institute of Organic Agriculture (FiBL)1 statistics, the area of organic farmland
worldwide has increased from 58.0 million hectares in 2016 to 74.9 million hectares in
20202. This increase has caused the ratio of organic arable land to total agricultural land to
increase from 1.0% in 2015 to 1.5% in 2019. Within 10 years (2009–2019), Asian countries
have the second-highest growth rate of organic agricultural land in the world (approximately
140.5%). Up to 51% of organic agricultural producers came from Asian countries in 2019. The
above rapid transformation has shown the need to shift from traditional to organic agriculture.

Substantial evidence has shown that organic agriculture benefits humans and the environ-
ment (Roitner-Schobesberger et al., 2008; Suthar et al., 2010; Karipidis and Karypidou, 2021).
From an economic benefit perspective, organic farming helps farmers increase their income
more than traditional one. According to Doanh et al. (2018), households converting to organic
farming have higher incomes than those following traditional practices. Specifically, organic
tea adopters earned a higher income than non-adopters, from 1038.8 to 1059.0 thousand
Vietnamese Dong per hectare of cultivation plot. Similarly, Qiao et al. (2015) concluded
that the price premium farmers received from organic tea compensates for higher labor
input and lower yield, resulting in a net profit. Besides, this farming practice contributes to
higher biodiversity (Haldar and Damodaran, 2021), protecting farmers from economic disas-
ters caused by crop damage or falling prices.

Regarding non-economic benefits, organic farming produces a smaller carbon footprint
(Knudsen et al., 2014; Feng and Zhao, 2020), reduces soil erosion (Arnhold et al., 2014;
Seitz et al., 2018), lowers greenhouse gas emissions (Horrillo et al., 2020) and minimizes global
nitrogen pollution (Cattell Noll et al., 2020). These factors preserve healthy soils and increase
sustainability (Seufert and Ramankutty, 2017; Tscharntke et al., 2021). Because no harmful
chemicals are used (Lairon, 2010; Seufert and Ramankutty, 2017), this farming method pro-
vides safe working conditions for farmers (Ahmed et al., 2018), enhances biodiversity
(Aivazidou and Tsolakis, 2021) and improves human health (Mie et al., 2017; Yanakittkul
and Aungvaravong, 2020), including producers, their families and neighboring residents.

1https://statistics.fibl.org/data.html.
2This includes organic farmland in transition.
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Recognizing the importance of organic agriculture, economic
scholars have attempted to identify many factors influencing
farmers’ decisions to convert from conventional to organic farm-
ing. They include farmers’ demographic characteristics (Swenson
et al., 2021), market aspects (Sutherland, 2013), price (Sutherland
and Darnhofer, 2012; Jouzi et al., 2017), policy-related factors
(Kuminoff and Wossink, 2010; Sutherland and Darnhofer,
2012), knowledge transfer (Sutherland and Darnhofer, 2012),
available technology, peer networks, willingness to preserve the
environment, observable economic benefit and health conscious-
ness (Karki et al., 2011), the use of agriculture information sys-
tems (Doanh et al., 2022b) and psycho-behavioral and
psychosocial factors (Sapbamrer and Thammachai, 2021)3.

The above factors play an important role in proposing policies
to promote the transition from traditional to organic agriculture.
However, we think neighborhood effects (NE) are also crucial to
the farmer’s converting intention. The inclusion of the NE is jus-
tified on empirical and practical grounds. From the empirical per-
spective, Wollni and Andersson (2014) found that farmers who
believe in acting in accordance with their neighbors’ expectations
and with greater availability of information in their neighborhood
network are more likely to adopt organic agriculture. Similarly,
Schmidtner et al. (2012) confirmed the importance of agglomer-
ation effects in the organic farming sector. From a practical point
of view, people living in these areas, especially ethnic minorities,
worship the culture and beliefs of the community (Nam, 2010). A
community relationship is a dominant relationship in society.
Communalism emphasizes and governs the processes of cultural
creation, dissemination and consumption4.

The idea of herd behavior was introduced by Banerjee (1992),
whereby an individual tends to do what other individuals are
doing, even when his or her private information suggests doing
something quite different. Manski (1993) gave a similar defin-
ition, according to which an individual’s behavior could change
according to the behavior of the social group, also known as
neighborhood effects (NE). This effect can be explained through
the theory of herd behavior (HB). The individual decides to follow
others and imitate group behaviors rather than deciding inde-
pendently based on his or her own information (Baddeley,
2010). According to Sun (2013), HB can occur when the individual
is uncertain about his or her decision. In this case, individuals will
imitate the group’s behavior because they think it is the safest
behavior.

To the best of our knowledge, the studies by(Bjørkhaug and
Blekesaune (2013), Lapple and Kelley (2014), Wollni and
Andersson (2014) and Allaire et al. (2015) are a few related to
this field. These studies form the foundation for estimating NE
and spatial dependence on organic adoption. However, as stated
by Lapple and Kelley (2014), a potential limitation is related to
the dynamic effects. For example, pioneering organic farmers
have a greater influence on the diffusion of organic farming
than later adopters. Besides, spatial dependence does not fully
reflect the influence of NE. For instance, the members of a social
group significantly influence the subject’s decisions even though

these members do not live near the subject. Given the knowledge
gap in the existing literature, this study aims to analyze the influ-
ence of NE on tea farmers’ intention to convert from traditional
to organic farming in the mountainous areas of northern
Vietnam.

The novelty of this study is reflected in two main aspects. First,
we expand the theory of planned behavior (TPB) by incorporating
the theory of HB to explain the impacts of NE on tea farmers’
converting intentions. Although the TPB is appropriate for study-
ing organic converting behavior (Yanakittkul and Aungvaravong,
2020), Hong et al. (2014) recommended that research studies
incorporate novel constructs during the contextualization of a
given theory. Secondly, previous studies measured NE or HB
through geographic distance or surveys (Shen et al., 2016). In
this study, to overcome the limitations of Lapple and Kelley
(2014), we use a combination of questionnaires and the method
of measuring HB employed by McCartney and Shah (2022).
Besides using the questionnaire adopted in previous studies, we
measure the NE across three cases: (1) the converting status of
farming households living close to the subject under study (the
individual) within a radius of 500 m; (2) the converting status
of farming households that have close relationships (relatives,
close friends) with the subject under study (the individual) and
(3) the converting status of farming households living close to
the subject under study (the individual) within a radius of 500
m and having close relationships (relatives, close friends) with
the subject under study (the individual). The simultaneous appli-
cation of two measurement methods makes our research results
more robust.

Theories and hypotheses

The theory of planned behavior

Most previous related research has been carried out in the frame-
work of the TPB (Yanakittkul and Aungvaravong, 2020). Several
later studies extended the TPB and combined it with the diffusion
of innovation theory (Doanh et al., 2022b) and the norm activa-
tion model (Nguyen et al., 2021). Proposed by Ajzen (1991), TPB
explains behavioral intention through three factors, including atti-
tude (ATT), subjective norm (SN) and perceived behavior control
(PBC). Accordingly, ATT reflects the degree to which a person
rates a behavior favorably or unfavorably. The more favorable
the individual’s assessment is, the more likely he or she is to per-
form the behavior (Borriello et al., 2022). Many studies have con-
firmed the positive influence of ATT on intention. For example,
Yanakittkul and Aungvaravong (2020) found that ATT promotes
farmers’ intention to grow organic rice. Likewise, Lapple and
Kelley (2014) also documented that ATT influences Irish farmers’
intention to convert from traditional to organic farming. Based on
the above evidence, we hypothesize that the better the farmer’s
assessment of the conversion to organic farming, the more likely
he or she is to convert from traditional to organic farming.

H1: ATT positively affects INT5.

SN describes an individual’s perception of external pressures
(e.g., pressure from society, relatives and neighbors) when per-
forming a particular behavior (Issa and Hamm, 2017).
According to Yanakittkul and Aungvaravong (2020), the more

3All the above factors have contributed to the list of essential determinants of farmers’
organic conversion. However, including too many factors in the model would lead to the
problem of an over-fitting model (Frost, 2019; Greene, 2020), resulting in biased esti-
mates. Following the principle of Chatterjee and Simonoff (2013), we only choose the
most relevant factors that affect farmers’ conversion intention in the context of the moun-
tainous areas of northern Vietnam.

4https://bvhttdl.gov.vn/can-nghien-cuu-ky-dac-diem-rieng-van-hoa-vung-dan-toc-thieu-
so-trong-phat-trien-ben-vung-20211105084056137.htm. 5INT means intention.

2 Vu Hong Van et al.

https://doi.org/10.1017/S1742170523000030 Published online by Cambridge University Press

https://bvhttdl.gov.vn/can-nghien-cuu-ky-dac-diem-rieng-van-hoa-vung-dan-toc-thieu-so-trong-phat-trien-ben-vung-20211105084056137.htm
https://bvhttdl.gov.vn/can-nghien-cuu-ky-dac-diem-rieng-van-hoa-vung-dan-toc-thieu-so-trong-phat-trien-ben-vung-20211105084056137.htm
https://bvhttdl.gov.vn/can-nghien-cuu-ky-dac-diem-rieng-van-hoa-vung-dan-toc-thieu-so-trong-phat-trien-ben-vung-20211105084056137.htm
https://doi.org/10.1017/S1742170523000030


favorable an individual’s perception of pressure is, the more likely
he or she will carry out his or her intention. Therefore, the higher
the SN, the more farmers intend to convert from traditional farm-
ing to organic farming. Nguyen et al. (2021) showed that SN posi-
tively influences farmers’ intention toward organic farming. A
positive correlation between SN and intention was also found in
the study of Govindharaj et al. (2021), who showed that SN
plays a vital role in shaping farmers’ behavior. Therefore, this
study hypothesizes that the higher the SN, the more farmers
intend to convert from traditional farming to organic farming.

H2: SN positively affects INT.

The PBC reflects the perceived difficulty of performing a par-
ticular behavior (Ajzen and Madden, 1986). According to Shukri
et al. (2022), PBC is a multi-structural factor that consists of two
main parts: perception of ease (e.g., the individual’s perception of
how difficult or easy it is when he or she performs the intention)
and self-efficacy (e.g., the perception of the degree of confidence
when he or she implements the intention). Yanakittkul and
Aungvaravong (2020) indicated that PBC plays a vital role in
shaping farmers’ organic conversion. The positive impact of
PBC on intention was also found in the study of Jones et al.
(2016) and Yanakittkul and Aungvaravong (2020). Therefore,
this study hypothesizes that the higher the PBC, the more farmers
intend to convert from traditional to organic farming.

H3: PBC positively affects INT.

The theory of HB and the NE

Herd behavior can be defined as the phenomenon in which the
individual decides to follow others and imitate the group’s beha-
viors rather than deciding independently based on his or her own
information (Baddeley, 2010). In society, philosophers consider
HB the practice of individuals mimicking the behavior of crowds
because they consider it the safest behavior. This imitation is
reflexive and does not require the intervention of reason (Sun,
2013).

There are two main conditions under which HB can occur:
uncertainty about the decision and observing others’ actions
(Sun, 2013; Youssef, 2020). In terms of the first condition, people
tend to follow the crowd’s behavior when uncertain about the
decision they will make due to a lack of information or asymmet-
ric information (Pavlović-Höck, 2022). Regarding the second con-
dition, observing many people making the same decisions is also a
condition that motivates individuals to perform HB. Here, there
are two important factors involved in influencing such observa-
tions. The first factor is the number of people who have per-
formed the behavior before. According to Sun (2013), the
number of people who have performed a specific behavior plays
an essential role in forming the intention and behavior of the
individual. Accordingly, the individual will tend to perform any
behavior if many others have performed the same behavior
before. The second factor is the identity of those who performed
the previous act. An individual is likely to perform the same
behavior as his predecessor if he considers his predecessor to be
successful (Bandura, 1986) or reputable (Abrahamson, 1991).

Thus, the NE may affect tea farmers’ intention to convert to
organic practice. Specifically, the traditional tea farmer (the indi-
vidual) observes other people (other farmers) who have converted
to organic tea production. Based on these observations, traditional

tea farmers decide to convert to organic tea production even if the
information obtained suggests that they should not convert to
organic tea production. In other words, if more neighbors and
people who have a close relationship with traditional tea farmers
have converted to organic tea production, the more traditional tea
farmers intend to convert to organic tea production.

Here it is essential to distinguish SN and NE because they have
similarities and differences. SN and NE are similar in that they
both refer to the influence of intimate relationships (such as fam-
ily, neighbors and close friends) on the subject’s intentions.
However, SN and NE differ in the following points. First, SN
focuses on the influence of the thoughts of intimate people on
the subject’s intentions (e.g., my closest family members think
that I should develop organic farming, my closest friends think
that I should develop organic farming and people who are
important to me think that I should develop organic farming).
In this case, the subject’s intentions appear to be passive. In con-
trast, in the case of NE, the subject’s intention comes from the
subject’s self-observation of its intimate people. In this case, the
subject’s intention seems proactive (the subject actively observes
and follows its intimate people). Secondly, in the case of SN,
the subjects’ intimate people are not necessarily those who have
converted to organic tea or have succeeded in organic tea farming.
In contrast, in the case of NE, the subjects’ intimate people are
those who have intended or have successfully converted from
traditional to organic tea farming.

H4: NE positively affects INT.

Several previous studies have shown that individuals can
change their beliefs by observing the actions of others.
Accordingly, individuals can ignore their initial beliefs and form
new beliefs about usefulness after observing the actions of their
predecessors (Sun, 2013). Basically, all three factors (ATT, SN
and PBC) are formed based on the perception and beliefs of
the individual (Issa and Hamm, 2017; Romero-Colmenares and
Reyes-Rodríguez, 2022). Therefore, this study hypothesizes that
the NE can positively affect ATT, SN and PBC.

H5: NE positively affects ATT.

H6: NE positively affects SN.

H7: NE positively affects PBC.

Besides such factors as ATT, SN, PBC and NE, we also incorp-
orate the demographic characteristics of tea farmers, including
gender, age, education level and culture.

Methodology

Model of estimation

According to Figure 1, our research model consists of two main
structures. The first structure is the direct impact of ATT, SN,
PBC and NE on INT. The second structure is the indirect impact
of NE on INT through ATT, SN and PBC. Previous studies often
used structural equation modeling (SEM) in this case. The
strength of this model is its powerful flexibility to jointly test a
variety of hypotheses that involve different types of complicated
cause–effect relationships (Katebi et al., 2022). However, the
SEM’s assumption (all responses are continuous) exposes users
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to severe biases, especially if the dependent variable is a dummy
variable (Hieu et al., 2021). Therefore, following Hieu et al.
(2021) and Katebi et al. (2022), we apply generalized SEM
(GSEM), which is a combination of the generalized linear
model and SEM (Zhang and Zhang, 2018). Combining the two
models makes it possible to handle multiple structures with differ-
ent types of response variables (ATT, SN and PBC are continuous
response variables, while INT is a non-continuous response vari-
able). Basically, the GSEM model has the following form:

g {E (y|X)} = xb (1)

y � F

where y is the dependent variable, X is the explanatory variable(s),
β is the coefficient of X, g(.) is called the link and F is called the
family.

Regarding the first structure, we will use the Bernoulli family
with a logit link function to evaluate the direct impact of ATT,
SN, PBC and NE on INT. Specifically, the mathematical equation
is as follows:

Bernoulli family:

log f (INT|m) = INT logm+ (1− INT) log (1− m) (2)

and Logit link:

g(m) = logm− log(1− m)

m = g−1(z) = 1
1+ ez

where INT takes the value of 1 if the farmer intends to convert to
organic farming and 0 if he or she does not. μ is the probability

that a farmer intends to convert from traditional to organic
farming.

Our second structural model estimates the impact of NE on
ATT, SN and PBC. We use the Gaussian family with an identity
link for this structure. Specifically, the mathematical equations are
as follows:

Gaussian family and identity link of response are:
ATT

log f (ATT|mATT , SATT) = − 1
2
{dATT log 2p+ log | SATT |

+ (ATT − mATT)
′S−1

ATT(ATT− mATT)} g (mATT) = mATT

(3a)

SN

log f (SN|mSN , SSN ) = − 1
2
{dSN log 2p+ log | SSN |

+ (SN − mSN )
′S−1

SN(SN− mSN)} g (mSN ) = mSN

(3b)

PBC

log f (PBC|mPBC , SPBC) = − 1
2
{dPBC log 2p+ log | SPBC|

+ (PBC − mPBC)
′S−1

PBC (PBC− mPBC)} g (mPBC) = mPBC

(3c)

where μATT, μSN and μPBC are the means of ATT, SN and PBC,
respectively. dATT, dSN and dPBC are the dimensions of the
observed response vectors ATT, SN and PBC, respectively.
Σ indicates the variance matrix of unexplained errors. In which,
ΣATT is the variance matrix of ATT’s unexplained errors, ΣSN is
the variance matrix of SN’s unexplained errors and ΣPBC is the
variance matrix of PBC’s unexplained errors.

Fig. 1. Factors affecting farmers’ intention to convert to organic tea farming.
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Following Hieu et al. (2021) and Katebi et al. (2022), we use
Akaike’s information criterion (AIC) and the Bayesian informa-
tion criterion (BIC) to confirm the effectiveness of the GSEM.
Two indexes are calculated as follows:

AIC = −2 ln (L)+ 2p

BIC = −2 ln (L)+ p ln (n)

where L is the likelihood function, p is the number of parameters
and n is the size of the sample.

In summary, we take the following steps to estimate the impact of
variables on farmers’ intention to convert to organic farming. First,
following Doanh et al. (2022a), we use exploratory factor analysis
(EFA) to check the factor structure and confirmatory factor analysis
(CFA) to check the reliability, validity and measurement model fit.
Here, we use the goodness of fit (GOF) indices to check the effi-
ciency of the model, including model fit chi-squared test (χ2), com-
parative fit index (CFI), Tucker–Lewis index (TLI) and root mean
squared error of approximation (RMSEA). Secondly, we use
STATA-17 software to simultaneously estimate the structures in
the model (see Fig. 1) with the GSEM command. GSEM estimates
the impact of control variables on INT, and hypotheses H1, H2,
H3 and H4 with Bernoulli family and logit link; and hypotheses
H5, H6 and H7 with Gaussian family with an identity link.

Variables and measurement

Under the framework of the TPB, farmers’ intention to convert
from traditional to organic farming was measured by the ques-
tion: ‘Do you want to convert to organic farming?’ (1 = I want
to convert; 0 = I don’t want to convert to organic farming). This
study measures the structures of the TPB based on the work of
Hieu et al. (2021) and Solesvik (2013). ATT is measured through
five questions, SN is measured through six questions and PBC is
measured through four questions. Details of items are given in
Table A16. Items are accompanied by a response option ranging
from 1 (strongly disagree) to 5 (strongly agree). Higher scores
reflect higher levels in the measured constructs.

Concerning NE, this study measures it in two ways, including
(1) using a 6-item questionnaire (Shen et al., 2016) and (2) meas-
uring by cases. According to Manski (1993) and McCartney and
Shah (2022), there are two problems in measuring NE: endogen-
ous and correlated. In this study, these two problems stem from
the following reasons. First, farming households often choose to
live and participate in activities near households with similar life-
styles, incomes or bloodlines. Because of these similarities, they
may have made the same decision to convert to organic farming.
Secondly, even though they do not live close to each other, farm-
ers can still communicate with their relatives (e.g., blood relatives
and friends) in other areas, thanks to the development of technol-
ogy. Therefore, they may face similar farming problems.

Based on the study by McCartney and Shah (2022), we ran-
domly selected farm households adjacent to the subject under
study to solve the above problem. In addition, this study deter-
mines the NE across three cases, including:

(1) The converting status of farming households living close to the
subject under study (the individual) within a radius of 500m;

(2) The converting status of farming households that have close
relationships (relatives, close friends) with the subject under
study (the individual);

(3) The converting status of farming households living close to
the subject under study (the individual) within a radius of
500 m and having close relationships (relatives, close friends)
with the subject under study (the individual).

Data collection

Our data are collected through questionnaires and provided by
local authorities in Thai Nguyen province, Vietnam (see Fig. 2).
We chose this place because it is known as the tea land of
Vietnam. According to the General Statistics Office of Vietnam,
in 2020, the total tea growing area in this area was 22,399 hectares,
of which the harvested area was 19,754 hectares (reaching
88.19%). Currently, Thai Nguyen province supports and
encourages farmers to convert to organic tea farming. In 2020,
Thai Nguyen province implemented an organic tea production
model according to Vietnamese standards on a scale of 60 hec-
tares with 186 households (Thanh, 2020).

Basically, after completing the process of organic tea cultiva-
tion, the yield of organic tea equals 75–85% when compared
with traditional tea (approximately 12.2 tons per ha)7. However,
when growing organic tea, farmers need 2–3 years to improve
the soil and plant trees. As a result, in the early years of conver-
sion, the yield of organic tea decreases (equivalent to 60% of that
of traditional tea). This problem makes farmers afraid to convert
to organic tea farming. Some other farmers have converted to
organic tea production but abandoned it due to concerns about
the economic development potential of this farming method.

From the list of farming households provided by the local gov-
ernment, we randomly selected 300 households to participate in
the survey. The only requirement for survey participants is that
the farmer is growing tea using traditional methods. To ensure
that all data collected from farmers was accurate and unbiased, we
selected interviewers from another locality. Before conducting the
interviews, the interviewers were briefed on the survey content,
equipped with data collection skills and gained informed consent
from the interviewees. In addition, following Tseng et al. (2018),
we test farmers’ attention during the interview process by using
one item and asking them to check the ‘very disagreeable’ response
option. If farmers are not focused, they will skip this question, and
their answer sheets will be discarded. At the end of the interview,
263 farmers met our criteria. In total, 21 respondents were not eli-
gible because they did not provide enough information, and 16
respondents did not pass the attention checking.

The demographic characteristics of 263 farming households
participating in the study are presented in Table 1. In total, 106
farmers intend to convert to organic farming (40.30%), and 157
do not intend to convert to organic farming (59.70%). We noticed
a few similarities between the converting and non-converting
groups. The majority of farmers in both groups are from the
Kinh ethnic group, have a high school education and have 5 up
to 10 years of tea growing experience. Besides, there are a few dif-
ferences between these two groups of farmers. Most of the farmers
interviewed were male and aged 36 up to 45, which implies that
farmers who intended to convert are younger than those who
did not intend to convert. The majority of farmers in the group

6Due to the language barrier, we translated questionnaires into Vietnamese. 7The authors calculate based on the data of Thai Nguyen Statistical Yearbook 2021.
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Fig. 2. Study location.

Table 1. Summary of statistics

Variable Switcher N = 106 (40.30%) Non-switcher N = 157 (59.70%)

Freq. % Mean Freq. % Mean

Age 36.02 41.79

Under 35 years old 25 23.58 37 23.57

36 up to 45 years old 57 53.77 61 38.85

Over 45 years old 24 22.64 59 37.58

Gender 0.226 0.338

Male 24 22.64 53 33.76

Female 82 77.36 104 66.24

Educational level 9.75 9.04

0–5 years 7 6.60 28 17.83

6–9 years 37 34.91 42 26.75

10–12 years 59 55.66 77 49.04

Over 12 years 3 2.83 10 6.37

Culture 0.566 0.548

Kinh 60 56.60 86 54.78

Others 46 43.40 71 45.22

Tea growing experience 8.471 7.873

Under 5 years 14 13.21 29 18.47

5 up to 10 years 68 64.15 103 65.61

Over 10 years 24 22.64 25 15.92

Note: Switcher means the group of farmers who intend to switch from traditional to organic farming. Non-switcher indicates the group of farmers who do not intend to switch from
traditional to organic farming.
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intending to convert are 36 up to 45 years old (accounting for
53.77%), while the age group in the non-converting group only
accounts for about 38.85%.

Empirical results

Psychometric properties

According to the results of EFA in Table A2, the factor loadings of
items in each factor are higher than 0.720. It implies that the
structure of the factors is appropriate for this study. The results
of CFA are presented in Table A3. Items evaluated for each con-
struct have composite reliability values exceeding 0.921 and aver-
age variance extracted values exceeding 0.693. The entire results
indicate adequate reliability. In addition, the indices of GOF,
including CFI = 0.960, TLI = 0.947 and RMSEA = 0.075, imply
that our data show a very good fit to the hypothetical model,
and all the constructs can be used for further analysis.

The impacts of HB on farmers’ converting intention

This study uses GSEM to analyze the structural relationship
between the factors of the TPB and the NE on tea farmers’ inten-
tion to convert from traditional to organic farming. In terms of
control variables, the estimated coefficients of age and gender
show a negative effect on INT but are insignificant. In contrast,
the estimated coefficients of education and experience show
a positive and statistically significant effect on INT. Meanwhile,
culture is a factor that has a negative effect on INT but is not stat-
istically significant. Our research results agree with Doanh et al.
(2022b), who indicate that young, highly educated and experi-
enced farmers tend to convert to organic farming.

In terms of TPB, all three structural variables in TPB impact
farmers’ converting intention positively. Specifically, the

estimated coefficient of ATT (βATT = 0.612*) show a positiveeffect
on INT and is statistically significant at 0.05, supporting H1. SN
(βSN = 0.712**) and PBC (βPBC = 0.786**) have positive and statis-
tically significant effects on INT, supporting H2 and H3, respect-
ively (see Fig. 3 and Table 2).

Regarding the NE, NE was found to have a direct positive effect
on INT but was not statistically significant. However, NE has a
positive and statistically significant indirect effect on INT through
ATT, SN and PBC. According to our estimation, a 1 one-unit
increase in NE leads to an increase of 0.736, 0.633 and 0.404
units in ATT, SN and PBC, respectively. These results support
H5, H6 and H7.

To ascertain the impact of the NE on tea farmers’ intention to
convert from conventional to organic farming, we performed a
three-case assessment: the effects of the neighborhood (Nei), rela-
tives (Rel) and neighborhood and relatives (Nei&Rel). The esti-
mated results are displayed in Table 3.

Regarding direct effects, Nei (βNei = 0.132) and Rel (βRel =
0.299) positively affect INT but are not statistically significant.
Meanwhile, the Nei&Rel (βNei&Rel = 1090*) positively affects INT
and is statistically significant at 0.05.

Regarding indirect effects, all three effects, Nei, Rel and
Nei&Rel, have an indirect and statistically significant positive
impact on INT through ATT, SN and PBC.

In short, empirical results indicate that the factors of TPB
(ATT, SN and PBC) positively and significantly affect farmers’
intention to switch to organic tea farming. Among these factors,
PBC has the most impact on INT, followed by SN and ATT. These
findings imply that farmers’ perceptions play an important role in
shaping their conversion intentions. Besides, the direct and indir-
ect effects of NE on tea farmers’ intention to convert from trad-
itional to organic farming confirm that our hypothesis is
grounded and consistent with reality.

Fig. 3. Impact of HB on farmers’ intention to convert to organic tea farming.
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Discussion

Besides using control variables, we combine the TPB and HB to
explain tea farmers’ intention to convert from traditional to
organic farming. Regarding TPB factors, the positive impact of
ATT on INT shows that farmers’ perception of the benefits of
organic farming positively affects their converting intention.
Accordingly, the higher the farmer’s assessment of the economic
and non-economic benefits of organic farming, the more confi-
dent they are in the success of this farming method. Our argu-
ment concurs with Yanakittkul and Aungvaravong (2020), who
indicate that the better the farmer’s assessment of the conversion
to organic farming, the more likely they are to convert from con-
ventional to organic farming. The results also show that SN posi-
tively affect farmers’ intention to convert to organic farming. The
results of this study are compatible with Tama et al. (2021). They
suggested that SN positively impacts the intention of farmers to
continue Conservation Agriculture in the northern part of
Bangladesh. They argue that the closer an individual is to his
neighbors, the more influence these neighbors have on the indivi-
dual’s decision to perform the behavior. In other words, a farmer
may intend to convert to organic farming if their family, friends
and neighbors think the farmer should do so. In line with the
research of Läpple and Kelley (2013) about the decisions of
Irish farmers to convert to organic farming, our result shows
that PBC positively affects farmers’ converting intentions.
Accordingly, the higher farmers’ awareness of the ease, conveni-
ence and capacity of their farming, the more confident they will
decide to convert from traditional to organic farming.

The estimation of the influence of the NE on tea farmers’
intention to convert from traditional to organic farming in

Tables 2 and 3 suggests two issues. First, the NE directly affects
a farmer’s converting intention when these neighbors are both
neighbors and relatives of the farmer and have converted to
organic farming. The results of our study have a slight difference
compared to the study of Lapple and Kelley (2014), who show
that the NE has a direct and statistically significant impact on
farmers’ converting intention. Our results support the views of
Sun (2013) and Abrahamson (1991), who show that individuals
tend to follow the behavior of other people they trust and who
have a reputation. In fact, family members, neighbors and close
friends significantly influence the individual’s decision (Borges
et al., 2014), especially in the case where the individual’s neighbor
is also a relative of the individual performing the act. Therefore, a
large number of Nei&Rel people converting to organic farming
can strongly influence farmers’ converting intention.

Secondly, the NE indirectly impacts farmers’ converting inten-
tion through three factors: ATT, SN and PBC. When observing
neighbors and relatives living in the surrounding area converting,
farmers may ignore self-gathered information and follow the
group’s converting behavior. There are three possible reasons for
this. First, when neighbors and relatives have converted to organic
farming, farmers under study will have more confidence in the eco-
nomic and non-economic benefits they will receive from the
organic conversion. Secondly, many relatives and neighbors mov-
ing to organic farming can create converting pressure on farmers
under study. In a study on farmers’ intention to diversify agricul-
tural production, Hansson et al. (2013) and Senger et al. (2017)
showed that the closer people are to farmers, the more influence
these people have on farmers’ decisions. Thirdly, imitating the
group’s behavior can help the imitator learn knowledge and experi-
ence faster, without wasting time, accumulating knowledge and
verifying the learned experience. These factors help them increase
their confidence in and perceived risk control of organic farming.
Such a learning process increases farmers’ confidence in their con-
verting practices and increases awareness of the risk control of
organic farming. Based on the positive correlation between the
NE and TPB’s elements, policy-makers and extension workers
can take advantage of the NE to increase farmers’ confidence
about the benefits and the possibility of success in organic farming.
Of course, the information disseminated through the neighbors
must be correct, as Allsopp and Hey (2000) indicated.

Many empirical studies show that organic agriculture brings
both economic and non-economic benefits (including health
and the environment). However, economic benefits are visible
in the short term, while non-economic benefits are often tangible
in the long run. There are many differences between farmers’
situations in developed and developing countries concerning the
conversion to organic farming. In many developed countries,
farmers receive subsidies for the conversion. They also have easier
access to markets with high demand for organic products. At the
same time, price differences between organic and conventional
products are high (Karki et al., 2011). Therefore, they do not
have to struggle with economic difficulties too much. In develop-
ing countries, people are more concerned with economic benefits
than health and environmental ones. They are not unaware of the
harmful effects of chemicals used in traditional farming, but they
must struggle with economic difficulties, at least in the short run.
The conversion to organic farming may present several short-
term economic risks, such as possible yield reductions, increased
pest and disease outbreaks and uncertainty about market prices.
That is one of the reasons why farmers are hesitant to convert
to organic farming.

Table 2. NE and farmer’s switching intention

Variables Coef. SE z P > |z|

INT

Age −0.038 0.029 −1.29 0.196

Gender −1.150 0.348 −3.30 0.001

Culture 0.453 0.314 1.44 0.150

Education 0.167 0.060 2.78 0.005

Experience 0.227 0.072 3.14 0.002

ATT 0.612 0.265 2.31 0.021

SN 0.712 0.202 3.52 0.000

PBC 0.786 0.215 3.66 0.000

NE 0.047 0.318 0.15 0.882

Constant −10.838 2.149 −5.04 0.000

ATT

NE 0.736 0.048 15.47 0.000

Constant 1.014 0.195 5.20 0.000

SN

NE 0.633 0.064 9.95 0.000

Constant 1.272 0.261 4.87 0.000

PBC

NE 0.404 0.064 6.27 0.000

Constant 2.323 0.265 8.78 0.000
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The results of this study show that NE increases farmers’
intention to convert to organic farming. Our study site is similar
to mountainous areas in many other developing countries. First,
farmers have a low standard of living. Therefore, they are more
concerned with economic benefits, at least in the short term.
Secondly, they prefer traditions and are reluctant to change, partly
because their cultural identity is deeply rooted and partly because
they fear economic risks (many of them are inherently in difficult
economic conditions). Thirdly, farmers in these areas have a high
sense of community, so they often follow each other. These fea-
tures are essential in promoting the NE in the conversion to
organic agriculture. Therefore, our research results can be applied
outside of our study area. Specifically, to encourage farmers to
convert to organic farming, it is necessary to encourage a certain
number of farming households to take the lead in converting to
organic agriculture. The next step is supporting these farmers to
convert to organic farming successfully. Such success must be

the economic performance that is visible to everyone. Of course,
this success also includes non-economic benefits, which are invis-
ible. Once the supported households have successfully converted
to organic farming, the remaining farmers in the village will also
convert without hesitance. Our argument is entirely consistent
with Niu et al. (2022), who conducted their research in five pro-
vinces on the North China Plain. They found that the peer effects
of the farmers’ adoption behavior of green control techniques
mainly came from the learning imitation mechanism.

Conclusions

This study aims to analyze the influence of NE on tea farmers’
intention to convert from traditional to organic farming in the
mountainous areas of northern Vietnam. To do so, we combine
the TPB and the HB, focusing on the impact of the NE. Using
the GSEM and data collected from 263 tea farmers in Thai

Table 3. Impact of the NE on farmers’ switching intention according to three groups of the neighborhood (Nei), relatives (Rel) and neighborhood and relatives
(Nei&Rel)

Variables Neighborhood (Nei) Relatives (Rel) Neighborhood and relatives (Nei&Rel)

Intention

Age 0.037 (0.030) 0.040 (0.030) 0.026 (0.037)

Gender2 −1.141** (0.350) −1.179** (0.352) −0.886* (0.432)

Culture 0.451 (0.314) 0.489 (0.319) 0.483 (0.383)

Education 0.168** (0.060) 0.173** (0.061) 0.269** (0.080)

Experience 0.226** (0.072) 0.227** (0.072) 0.260** (0.091)

ATT 0.632** (0.211) 0.617** (0.213) 0.672** (0.249)

SN 0.719** (0.191) 0.716** (0.191) 0.663** (0.238)

PBC 0.790** (0.209) 0.794** (0.209) 0.646* (0.254)

Nei 0.132 (0.511)

Rel 0.299 (0.464)

Nei&Rel 1.090* (0.438)

Constant −10.870** (2.153) −10.890** (2.148) −12.440** (2.724)

ATT

Nei 0.606** (0.176)

Rel 0.597** (0.152)

Nei&Rel 0.322* (0.149)

Constant 3.694** (0.097) 3.644** (0.099) 3.834** (0.091)

SN

Nei 0.689** (0.200)

Rel 0.636** (0.174)

Nei&Rel 0.326* (0.155)

Constant 3.498** (0.110) 3.465** (0.113) 3.760** (0.095)

PBC

Nei 0.543** (0.187)

Rel 0.421** (0.163)

Nei&Rel 0.315* (0.146)

Constant 3.698** (0.103) 3.716** (0.106) 3.867** (0.089)

No. of Obs. 263 263 187
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Nguyen, our empirical results show that farmers who intend to
convert to organic farming are usually younger and have better
education and more experience. Consistent with the theory,
ATT, SN and PBC directly influence their converting intention.
Besides, the NE has a significant direct influence on farmers’ con-
verting intention in the case where the neighbors are also relatives
of the farmer and have already converted to organic farming.
Furthermore, farmers’ converting intention is indirectly affected
by NE. These results provide critical insight into farmers’ inten-
tion to convert from traditional to organic farming.

Based on the positive correlation between the NE and TPB’s
elements, policy-makers and extension workers can take advan-
tage of the NE to increase farmers’ confidence about the benefits
and the possibility of success in organic farming. Doing so will
spur farmers to convert from traditional to organic farming. For
example, in each community, the local authorities should select
some typical farmers. These selected farmers must be those who
dare to take the lead in converting to organic farming, have
good production and business capacity and have much influence
on the rest of the community. Then, local governments should
focus on supporting these farmers to successfully convert to
organic farming, including support in the capital, farming techni-
ques, risk prevention and product commercialization. With the
success of these forerunners, the remaining farmers in each region
will easily see economic benefits (stable sales and higher prices)
and non-economic benefits (healthy living environment and
safe working conditions). Along with the socio-economic devel-
opment, consumer demand will be for clean products. Farmers
will gradually realize that the competitiveness of organic tea is get-
ting stronger, and that of traditional tea is increasingly weak.
These factors will motivate the remaining farmers in each com-
munity to imitate the conversion to organic agriculture.

However, in some cases, the NE alone does not lead to a con-
version to organic agriculture. Although farmers see their neigh-
bors as economically successful in converting to organic tea, they
do not dare to follow their neighbors. The reason may be that
there is no one to inspire the farmers at the moment when they
have to decide whether to convert to organic tea or not.
Policy-makers and advisors must combine the neighborhood
and crowd effects in this case. In our study area, we found that
the NE works best when many farmers simultaneously harvest
tea near each other. At this time, the local government came to
meet and let the farmers register to grow tea according to the
organic method. When one or a few households register to con-
vert to organic tea, the remaining households immediately follow.
The reason is that the crowd effect fuels the NE.

Despite our intensive efforts, we cannot avoid technical lim-
itations. In this study, GSEM helps us to minimize the biases
encountered by SEM when solving structural models with differ-
ent types of dependent variables. However, GSEM cannot calcu-
late NE’s total impact (including total indirect and direct
impact) on INT. The cause of this problem is due to the differ-
ence in measuring the dependent variables (e.g., the variable
INT is not continuous while the variables ATT, SN and PBC
are continuous). This limitation suggests future research direc-
tions. For example, overcoming the above limitation will allow
future studies to calculate the total impact this study has been
unable to make.
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Appendix

Table A1. Study concepts and items

Variable Item Question

Attitude (ATT) ATT1 Organic farming brings more
economic advantages than
disadvantages to me

ATT2 Organic farming brings more
non-economic advantages (e.g.,
health) than disadvantages to me

ATT3 It is desirable for me to develop
organic farming

ATT4 It is attractive for me to develop
organic farming

ATT5 I favor the trend of organic farming

Subjective norm (SN) SN1 My closest family members think
that I should develop organic
farming

SN2 My closest friends think that I
should develop organic farming

SN3 People that are important to me
think that I should develop organic
farming

SN4 To what extent do you care about
what your closest family thinks as
you decide on whether or not to
pursue organic farming?

SN5 To what extent do you care about
what your closest friends think as
you decide on whether or not to
pursue organic farming?

SN6 To what extent do you care about
what people important to you think
as you decide on whether or not to
pursue organic farming?

Perceived behavior
control (PBC)

PBC1 If I wanted to, I could easily develop
organic farming

PBC2 I confident that my knowledge
regarding organic farming

PBC3 As a farmer cultivating organic
agriculture, I would have sufficient
control over my farming process

PBC4 There are very few circumstances
outside my control that may
prevent me developing organic
farming

Neighborhood
effects (NE)

NE1 I choose organic farming because it
is the current trend

(Continued )

Table A1. (Continued.)

Variable Item Question

NE2 I choose organic farming because
numerous people are developing
organic farming

NE3 I follow others on developing
organic farming

NE4 I will consider the experiences of
other farmers on developing
organic agriculture when I want to
develop organic farming

NE5 I will ask other farmers on
developing organic agriculture to
provide me with their suggestions
before I develop organic farming

NE6 I am willing to develop organic
farming recommended by other
farmers
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Table A2. Results of EFA

Items
Factor

1
Factor

2
Factor

3
Factor

4
Factor

5

ATT1 0.142 0.838 0.265 0.018 0.208

ATT2 0.121 0.835 0.249 0.043 0.225

ATT3 0.023 0.889 0.222 −0.009 0.160

ATT4 0.146 0.807 0.344 0.104 0.199

ATT5 0.191 0.805 0.349 0.053 0.190

SN1 0.837 0.114 0.258 0.124 0.205

SN2 0.852 0.179 0.275 0.132 0.150

SN3 0.893 0.054 0.085 0.163 0.166

SN4 0.920 0.090 0.097 0.155 0.112

SN5 0.913 0.075 0.134 0.116 0.130

SN6 0.875 0.156 0.273 0.188 0.101

PBC1 0.168 0.013 0.194 0.843 0.224

PBC2 0.204 0.057 0.084 0.908 0.123

PBC3 0.177 0.043 0.119 0.886 0.169

PBC4 0.135 0.041 0.120 0.891 0.171

NE1 0.294 0.331 0.784 0.148 0.168

NE2 0.214 0.263 0.757 0.166 0.285

NE3 0.194 0.348 0.720 0.197 0.285

NE4 0.236 0.387 0.752 0.136 0.211

NE5 0.214 0.406 0.739 0.091 0.234

NE6 0.299 0.349 0.751 0.187 0.191

Note: Details of the items are presented in Table A1.

Table A3. Results of CFA

Construct-Item Mean SD λ CR AVE

ATT 0.921 0.700

ATT1 3.935 0.912 0.817

ATT2 3.992 1.000 0.817

ATT3 3.928 1.022 0.783

ATT4 4.072 0.936 0.831

ATT5 3.943 1.049 0.929

SN 0.964 0.816

SN1 3.722 1.147 0.882

SN2 3.749 1.148 0.898

SN3 3.810 1.001 0.895

SN4 3.935 1.015 0.916

SN5 3.909 0.984 0.896

SN6 3.776 1.204 0.933

PBC 0.932 0.774

PBC1 3.954 1.025 0.854

PBC2 3.966 1.057 0.922

PBC3 3.966 0.922 0.869

PBC4 3.909 1.059 0.872

NE 0.931 0.693

NE1 3.913 1.054 0.908

NE2 4.076 0.917 0.774

NE3 4.103 0.792 0.769

NE4 4.046 0.924 0.822

NE5 3.992 0.912 0.833

NE6 3.992 1.030 0.880

CFI = 0.960, TLI = 0.947, RMSEA = 0.075.
Note: λ denotes indicator loading; CR denotes composite reliability; AVE represents average
variance extracted.
The details of the items are presented in Table A1.

Renewable Agriculture and Food Systems 13

https://doi.org/10.1017/S1742170523000030 Published online by Cambridge University Press

https://doi.org/10.1017/S1742170523000030

	&lsquo;They convert, I also convert&rsquo;: the neighborhood effects and tea farmers&apos; intention to convert to organic farming
	Introduction
	Theories and hypotheses
	The theory of planned behavior
	The theory of HB and the NE

	Methodology
	Model of estimation
	Variables and measurement
	Data collection

	Empirical results
	Psychometric properties
	The impacts of HB on farmers' converting intention

	Discussion
	Conclusions
	Acknowledgments
	References
	Appendix


