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INTRODUCTION

Organic farming is at the forefront of the 
sustainable agriculture movement (HOME et al., 
2018) and has captured growing attention all over the 
world (ISSA & HAMM, 2017; JOUZI et al., 2017; 
KHANAL; MISHRA & HONEY, 2018). Global 
organic farmland expanded by 11.7 million hectares 
in 2017, which is a remarkable increase in history. 

Nearly a quarter of the world’s organic farmland and 
more than 87 percent of the producers were reported 
to come from the developing countries. The increase 
of organic farmland in some developing nations 
has been driven primarily by the rising exports of 
organic foods  to developed countries, such as the 
United States of America and the European Union 
(AHLEM & HAMMAS, 2017; KHANAL; MISHRA 
& HONEY, 2018; RECHE et al., 2019; WILLER & 
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ABSTRACT: Exporting the organic fresh fruit (FF) to  Europe and America could be regarded as great opportunity for smallholders and 
suppliers of Gilgit Baltistan, Pakistan. Yet, the global organic farmland and the number of organic producers are continued to grow. To date, 
little is known about the behavior of Pakistani farmers towards organic fresh fruit production. This study  examined the factors that influence 
the decision-making of fresh fruit smallholders concerning the conversion to organic farming (COF). This study uses Ajzen’s theory of planned 
behavior (TPB) to predict the behavior of Pakistani smallholders of fresh fruit. Path analysis examined the utility of the extended version of 
the TPB model to anticipate 277 small-scale farmers’ behavioral intentions towards the adoption of organic farming (AOF) and their prospect 
of converting their farm to organic produce within the next three years. The present study reported that the smallholders’ attitude (ATT), 
subjective norms (SN), perceived behavior control (PBC), and farmer’s group participation (FGP) were positively correlated with farmer’s 
intention to adopt organic farming, while group participation of farmers has significant correlation with their behavior regarding production 
of organic fruits. The present study justifies using the model of farmers’ group participation in policies that deliberately cheer up smallholders 
of fresh fruit to adopt organic farming, to raise farm incomes and to alleviate poverty.
Key words: organic farming, farm conversion, theory of planned behavior, PLS structural equation modeling, group participation.

RESUMO: Exportar a fruta fresca orgânica (FF) para a Europa e América pode ser considerada uma grande oportunidade para pequenos 
proprietários e fornecedores de Gilgit Baltistan, Paquistão. No entanto, as terras agrícolas orgânicas globais e o número de produtores 
orgânicos continuam a crescer. Até o momento, pouco se sabe sobre o comportamento dos agricultores paquistaneses em relação à produção 
de frutas frescas orgânicas. O objetivo deste estudo, portanto, foi examinar e determinar os fatores que influenciam a tomada de decisão dos 
pequenos produtores de frutas frescas sobre a conversão para a agricultura orgânica (COF). Este estudo usa a teoria do comportamento 
planejado de Ajzen (TPB) para prever o comportamento dos pequenos produtores de frutas frescas do Paquistão. A análise de caminho 
examinou a utilidade da versão estendida do modelo TPB para antecipar as intenções comportamentais de 277 agricultores de pequena escala 
em relação à adoção da agricultura orgânica (AOF) e sua perspectiva de converter sua fazenda em produtos orgânicos nos próximos três 
anos. O presente estudo descobriu que a atitude dos pequenos proprietários (ATT), as normas subjetivas (SN), o controle do comportamento 
percebido (PBC) e a participação do grupo de agricultores (FGP) foram positivamente correlacionadas com a intenção do agricultor de 
adotar a agricultura orgânica, enquanto a participação do grupo de agricultores correlação significativa com seu comportamento em relação 
à produção de frutas orgânicas. O presente estudo justifica o uso do modelo de participação de grupos de agricultores em políticas que 
encorajam deliberadamente os pequenos produtores de frutas frescas a adotar a agricultura orgânica, para aumentar a renda agrícola e 
diminuir a pobreza.
Palavras-chave: Agricultura orgânica, conversão de fazendas, teoria do comportamento planejado, Modelagem de equações estruturais PLS, 

participação em grupo.
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LERNOUD, 2019). The sales of organic food totaled 
$97 billion in 2017, compared to $18 billion in 2000, 
growing more than fivefold over the past 17 years 
(WILLER & LERNOUD, 2019). More recently, the 
organic food production has lagged due to demand 
and supply issues, hence there are likely to be more 
producers contributing to the robust industrial growth 
(ARUMUGAM et al., 2018).

This research aimed to predict the 
intentions of Pakistani farmers of fresh fruit (FF) 
to adopt organic farming, which offers excellent 
prospects for export revenue generation. In 2017, 
Pakistan exported about 439.8 metric tonnes of fresh 
fruit worth $325.6 million to the European Union and 
the USA (DAR, 2017). Although, Europe and America 
are potentially more lucrative markets for high-quality 
fresh fruit, this could be a dynamic opportunity for 
Pakistani producers and suppliers of FF to export 
organic produce to Europe and USA, where recent 
production shortages have taken place. Given the 
growing prevalence of organic products in developing 
countries, there is a dire need to expand the organic 
production in Pakistan. The Pakistani policymakers 
have considered the advantages of organic farming 
in the recent decade, and the Independent Executive 
Committee of Organic Farming was established by 
the National Agriculture Research Centre (NARC). 
NARC has played a vital role in strengthening organic 
farming and providing pieces of training to 5000 
farmers and students (ABID et al., 2020 & AKRAM 
et al., 2019). Despite this training, organic farming 
in Pakistan has developed much more slowly than 
in other developing countries, which indicates that 
Pakistan’s fresh fruit farmers have not fully converted 
their farms to organic farming, without potential to 
export organic food. More importantly, considering 
the farmers of fresh fruit to adopt organic farming is 
essential for better livelihood and poverty alleviation 
(HENSON; MASAKURE & CRANFIELD, 2011; 
KHAN; AHMAD & AMJAD, 2013; RASUL & 
HUSSAIN, 2015).

Several studies have examined the factors 
that can influence, motivate or inhibit smallholders 
from adopting organic farming. In general, it is 
believed that social, economic, and psychological 
factors have affected the decisions of farmers to 
convert to organic farming (BOLWIG; GIBBON 
& JONES, 2009; DAXINI et al., 2019; DESSART; 
BARREIRO-HURLÉ & VAN BAVEL, 2019; 
HOME et al., 2018). These factors are comprised 
of maintenance of family farm (BOUTTES; 
DARNHOFER & MARTIN, 2018), the farm’s 
characteristics (CHMIELINSKI et al., 2019), the 

farm’s economic potential (KERSELAERS et al., 
2007), environmental concerns (MEIER et al., 
2015), employment potential (FINLEY et al., 2018), 
reduction of nitrogen and pesticide use (MULLER et 
al., 2017), maintenance of the family farm’s ecological 
balance (NELSON & STOCK, 2018), provision of 
healthy food for the family (KASHIF et al., 2020), 
and protection of local biodiversity from further 
degradation (CHAPPELL & LAVALLE, 2011). 
Other studies have demonstrated that farmers are 
motivated to adopt organic production not only for 
economic and financial reasons (LUND; HEMLIN 
& LOCKERETZ, 2002 & PADEL, 2001), but also 
for health, ideological and philosophical reasons 
(RIGBY; YOUNG & BURTON, 2001; WILIER & 
GILLMOR, 1992). In other studies, in addition to 
economic factors, moral values and social norms 
have been identified to play an important role in 
affecting the smallholders, in making decisions, 
to adopt organic farming (KOESLING; FLATEN 
& LIEN, 2008 & MZOUGHI, 2011). Much of the 
research in developing countries has; therefore, 
focused on economic rationales for conversion 
to organic production, as it is the most significant 
factor, especially for organic products intended 
for export (BOLWIG; GIBBON & JONES, 2009; 
HATTAM; LACOMBE & HOLLOWAY, 2012 & 
OELOFSE et al., 2010).

Besides the advantages of organic farming, 
some critics in developed countries argued that it may 
have lower productivity and would need more land 
to produce the same quantity of food as conventional 
agriculture (SEUFERT; RAMANKUTTY & 
FOLEY, 2012).  The other group (the entrepreneurs) 
voiced more criticism towards organic farming and 
considered making money through conventional 
farming (LUND, 2006). As a result, the excessive 
use of pesticides have spread rapidly and become 
an indispensable element for farmers worldwide 
(MONFARED; YAZDANPANAH & TAVAKOLI, 
2015). Therefore, the root of the problem is related 
to farmers’ decision-making because the factors that 
motivate the conversion to organic agriculture in 
the developing countries were generally dissimilar 
to those in developed countries (ISSA & HAMM, 
2017). Therefore, the study of ISSA & HAMM 
(2017) is more consistent with thought according 
to which Syrian farmers of fresh fruits anticipated 
to adopt organic farming when the opportunity of a 
price premium for organic products arises.   

Although, the concept of organic farming is 
well established in the literature currently, as a matter 
of fact, our comprehension of what makes Pakistan’s 
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fresh fruit farmers to adopt organic farming practices 
still remain superficial. Therefore, the present study 
used the psychological model to examine whether 
or not Pakistani fresh fruit farmers could consider 
converting their farms to organic production. The 
social psychologists have developed many models 
to better understand and predict human behavior 
during the last three decades (YAZDANPANAH & 
FOROUZANI, 2015). These models are labeled as 
the Expectancy-value, specially designed to predict 
and understand human behavior (ARVOLA et al., 
2008). There are several psychological theories to 
explain health-related behavior such as the motivation 
protection theory (ROGERS, 1983), the health belief 
model (ROSENSTOCK, 1974 & YAZDANPANAH; 
FOROUZANI; HOJJATI, 2015), social cognitive 
model (BANDURA, 1986) or Ajzen’s theory of 
reasoned action (TRA) and its successor theory of 
planned behavior (AJZEN, 1991). Therefore, the 
present research was based on Ajzen’s theory of 
planned behavior, which is successfully applied in 
predicting farmers’ behavior for conversion to organic 
farming (ASADOLLAHPOUR et al., 2015) and 
appropriate to investigate the relationship between 
attitudes and behavior (WEBB & SHEERAN, 2006). 
However, the various scholars criticized the theory of 
planned behavior due to insufficient consideration of 
other constructs that are related to human behavior 
(ARMITAGE & CONNER, 2001; BURTON, 2004). 
Therefore, by extending the theory of planned 
behavior, we construct a model for decision-making 
of smallholders to adopt organic farming. With the 
integration of psychological and external factors into 
the same analytical framework, this model provides 
more reasonable guidelines for policymakers. 
Therefore, the present research  determined the factors 
that could motivate conventional farmers to carry 
out organic production, and the findings of the study 
could help the government to adopt some amicable 
and proactive policies to support the participation of 
smallholder farmers   in adopting organic farming.

The conceptual model and development of hypothesis
Theory of the planned behavior (TPB)

Ajzen’s theory of planned behavior (TPB) 
is an extension of the theory of  reasoned action, to 
understand and predict behaviors (AJZEN, 1991). 
Ajzen’s TPB is considered to be a good predictor for 
performing a particular behavior. The theory assumes 
that individuals’ intention to perform a particular 
behavior is affected by individuals’ attitudes (i.e., 
attitude towards conversion to organic agriculture in 
the context of the current study), perceived behavior 

control (PBC), and subjective norms (SN) i.e. the 
importance of others’ opinions (Figure 1). The TPB 
model successfully used in various agriculture-
related fields to perceive a range of intention and 
behaviour with regard to (e.g.), uptake environmental 
conservation behavior at farms (DENG et al., 
2016), for adoption of organic farming (BOUTTES; 
DARNHOFER & MARTIN, 2018; DAXINI et 
al., 2019) and has been frequently used to study 
farmer decision-making to adopt new technology in 
agriculture (ISSA & HAMM, 2017).

Attitude
Concerning the hypothesis of the model, 

the attitude of an individual is a belief-based factor 
that influences the intention to perform the particular 
behavior. The attitude could be the favorable or 
unfavorable appraisal of the behavior. It defines the 
extent to which a person has a positive or negative 
belief to perform the behavior in question (AJZEN 
& FISHBEIN, 2005). In the past, several agricultural 
researches have also investigated the role of attitude 
on behavioral intentions. These studies found attitude 
is influential in farmer’s decision making to adopt 
organic farming (ISSA & HAMM, 2017; LÄPPLE & 
RENSBURG, 2011). Based on what is described, it 
is urged that:

Hypothesis 1: Smallholder’s attitude is 
positively associated with his behavioral intention for 
conversion to organic farming.

Subjective norms
The subjective norms related to the 

perceived social pressure to engage or not to engage 
in the given behavior. The SN expresses individual’s 
perception of how important others are and to which 
extent he or she approves or disapproves of the 
behavior (FISHBEIN & AJZEN, 2011). The study 
of ASADOLLAHPOUR et al., (2015) have reported 
that subjective norms significantly and positively 
influence the intentions of paddy farmers  to adopt 
organic farming. In the context of present work, 
subjective norms seem to play an essential role 
in shaping smallholder’s intention to perform the 
specific actions without caring others. Based on the 
argument, so far; it is hypothesized that:

Hypothesis 2: Subjective norms are 
significantly associated with farmers’ intentions for 
conversion to organic farming.

Perceived behavioral control
The third determinant of the TPB model 

is PBC that defines as a person’s perception of the 
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ease or difficulty to execute the behavior in question. 
The PBC concerns with individuals’ judgment about 
the abilities to involve in a specific behavior (AJZEN 
& DRIVER, 1992). The PBC reflected a person’s 
perceptions of control over performance of a focal 
behavior (DENG et al., 2016). In the context of this 
study, the greater the PBC, the stronger smallholder’s 
behavioral intention to adopt organic farming.

Hypothesis 3: Perceived behavioral control 
is significantly associated with the farmers’ intentions 
for conversion to organic farming.

While the success of the theory of the 
planned behavior in predicting intentions has been 
established (LIAO; CHEN & YEN, 2007; NIGBUR; 
LYONS & UZZELL, 2010); however, this theory has 
been criticized as being insufficient for predicting 
the other con- structs that may be associated with 
human behavior (ARMITAGE & CONNER, 2001; 
BURTON, 2004). Accordingly, AJZEN (1991), p.199 
claimed that the TPB model was “in principle, open 
to the inclusion of additional predictors if it can be 
shown that they capture a significant proportion of 
the variation in intention or behavior”. While it is not 
mandatory to include new variables in all situations, 
they can be meaningful in some instances (BURTON, 
2004). This possibility led many researchers to 
make changes to the standard TPB model by adding 
anticipated variable that may influence the human 
behavior. Building on this criticism, this study has 
constructed a model of farmers’ group participation 
in the standard TPB model to better understand of the 
behaviors of Pakistani farmers of fresh fruit.

Farmers’ group participation
Farmers’ group participation (FGP), 

in developing countries, has served many of the 
functions that elsewhere had served by the formal 
institutions (FERRARA, 2002). In Pakistan, most 
of the fresh fruit are grown by the small- scale 
farmers. The lack of financial access limits the range 
of services, and credits required for the certification 
and inspection cost. The group participation usually 
goes hands in hands with contract farming that 
provides an initial approach to exporters and group 
certification. CÁCERES (2005) has stated that FGP 
allowed farmers to join contract for reduction of 
certification cost and access to export markets. In 
developing countries, FGP is involved based on 
two steps decision “certification according to the 
organic standard”  and “contract with an exporter” 
(KLEEMANN; ABDULAI & BUSS, 2014). The 
study of KLEEMANN & ABDULAI (2013) reported 
that the farmers who had participated in group were 
highly willing to adopt organic farming. Therefore, 
the authors wanted to test whether:

Hypothesis 4: Farmers’ group participation 
positively associated with the behavioral intentions 
to adopt organic farming and behavior to produce 
organic fruits.

Behavioral intention
Behavioral intention refers to a person’s 

subjective probability to perform the behavior of 
interest. Ajzen defined BI as an indicator of “how 
hard people are willing to try” and “how much 
of an effort they are planning to exert” (AJZEN, 

Figure 1 - The framework of the TBP factors affecting the behavior of farmers to 
adopt organic farming (AJZEN, 1991). 
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1991). Consistent with this, intentions are supposed 
to captivate the motivational factors that persuade a 
behavior. Therefore, Ajzen judgments more constant 
with the thought, according to which, given an 
adequate degree of actual control over behavior, a 
person is anticipated to execute the intention when the 
opportunity occurs (AJZEN, 1985). The stronger the 
behavioral intentions, the more likely an individual 
will be able to take action. Therefore, we hypnotize:

Hypothesis 5: Farmers’ intentions to adopt 
organic farming significantly influence the behavior 
to produce organic fruit.

The variables and measures
All the constructs of the model were 

measured by using multiple indicators used in the 
previous research. First, for the assessment of attitude 
(ATT), four of Ajzen’s proposed adjectives were 
used; “good idea, beneficial, important, and wise” 
(AJZEN, 2001) in the appropriate phrases. Second, for 
the subjective norms, two terms were used to assess 
the importance of the opinion of others (e.g. relative, 
colleagues or family). The survey asked whether it was 
“preferred “ or “expected “ (AJZEN & MADDEN, 
1986) that they should pursue the behavior regarding 
the adoption of organic  farming.  Third, to assess 
PBC, two terms were used. The survey asked the 
farmers about whether they were “confident “ and “had 
control “ (AJZEN, 2002 & AJZEN; DRIVER, 1992) 
for executing the decision of conversion into organic 
farming. Fourth, discrete value of 1 or 2 used to 
measure the variable of “Farmers Group Participation 
(FGP).” Most recently, the study of HOU & HOU 
(2019) have revealed that farmer’s participation in 
group farming positively related to the behavior of 
low-carbon agriculture in China. The primary purpose 
of farmers’ group participation model is to determine 
whether farmers participate in a contract (e.g., such as 
contracting with an exporter and reducing certification 

cost), or not? Therefore, this study introduces the construct 
of farmers’ group participation in the standard TPB model. 
To assess the willingness, the respondents were asked to 
rate their decision on the scale; to what extent are they 
likely or not likely to participate in the group (Table 1). 

Fifth, three terms were used to evaluate the 
farmers’ intentions. The survey asked the respondents 
how much longer they “would try,” or “intend to” try, or 
“make an effort “ (AJZEN & DRIVER, 1992) to adopt 
organic farming. To measure the constructs of ATT, SN, 
PBC, and BI, a bipolar Likert scale was applied, ranging 
from 0 to 4, with 0 meaning “ strongly disagree” and 4 
meaning “strongly agree.” Finally, given the practical 
situation to adopt organic farming in Pakistan, the 
behavioral statements were adopted from the study of Issa 
(2016). “How likely do you think production of organic 
fruits on your farm, within the next three years? ”, “Do 
you think adoption of organic farming on your farm is 
possible within the next three years? ” and “How probable 
is that you will start conversion to organic farming 
within the next three years? ” To measure this construct, 
a bipolar Likert scale was applied, ranging from 0 to 4, 
“very unlikely” to “very likely”, “definitely impossible” 
to “definitely possible” and “highly probable” to “not 
probable at all”, respectively, (Table 2).

This study also used the scale of ‘principle 
of compatibility’ that was introduced by AJZEN & 
FISHBEIN, (2005), in which “a single behavior can 
be viewed as involving an action directed at a target, 
performed in a given context, at a certain point in 
time.” The action was specified as ‘production of 
organic fruits,’ the target was the “organic fruits,” the 
context was the “certain farm,” and the duration of 
the activity time was identified as “three years.”

Data collection and analysis
Site for the study

The study was conducted in the three 
districts (Skardu, Astore, and Diamir) of Gilgit-

 

Table - 1 Example scenario for measuring farmers' group participation. 
 

-------------------------------------------------------Measuring the decision to participate in the group------------------------------------------------- 

1“Certification according to organic standard” (YES = 2 NO = 1) 
2“Contract with an exporter” (YES = 2 NO = 1) 
--------------------------------------------------------------------------Rating scale---------------------------------------------------------------------------- 
Circle the number, which indicates your level of decision to participate in the group: the lower the score, the less likely you are. 
--------------------Not at all likely--------------------- -------------------------------------------Extremely likely------------------------------------ 

1 2 3 4 5 
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Baltistan, Pakistan (Figure 2). In our study area, all 
farmers of fresh fruit would be considered to be small-
scale producers who rely on considerable family labor 
inputs and rely on organic practices to grow fruits 

without the use of synthetic chemical inputs. In these 
counties, farmers have smallholdings and mainly rely 
on fruits production. The cultivated land is mostly 
comprised of slopes and valleys where the average 

Table 2 - Objects used for the evaluation of TPB model constructs. 
 

Items Measurement objects 

ATTw I believe that producing organic fruits on the farm is a good idea 
ATTx In my opinion, the production of organic fruits in the farm is beneficial 
ATTy For me, the production of organic fruits on the farm is important. 
ATTz In my opinion, the production of organic fruits in the farm is wise. 
SNw My family members would expect me to produce organic fruits on the farm. 
SNx My friends would favor the idea of the farm producing organic fruits. 
PBCw I feel confident in producing organic fruits on the farm. 
PBCx I have control over whether or not to produce organic fruits on the farm. 
FGPw The decision to participate in the group, “certification according to organic standard” (2=yes; 1=no) 
FGPx The decision to participate in the group, “contract with an exporter” (2=yes; 1=no) 
BHR_INTw I intend to produce organic fruits on the farm. 
BHR_INTx I will use every effort to produce organic fruits on the farm. 
BHR_INTy I am willing to produce organic fruits at the farm. 
BHRw How likely do you think the production of organic fruits on your farm, within next three years? 
BHRx Do you think the adoption of organic farming on your farm is possible within next three years? 
BHRy How probable is that you will start the conversion to organic farming within next three years? 

 
Note: BHR_INT = Behavioral Intention; ATT = Attitude; SN = Subjective Norms;  
PBC = Perceived Behavioral Control; FGP = Farmers’ Group Participation; BHR = Behavior; 
w = indicator variable 1; x = indicator variable 2; y = indicator variable 3; z = indicator variable 4. 

 

 
 

 

 

Figure 2 - Map of the Pakistan, illustrating the study’s location.
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farm size is less than one hectare (KOUSAR et al., 2019). 
The region is leading in fruits production and country 
export (KOUSAR et al., 2019) where approximately more 
than 5,000 farmers are engaged in it (CARMELO, 2019).

Questionnaire and sample
A specifically designed questionnaire that 

was originally written in English was translated into 
Urdu (the national language), to ask about the behavior 
of farm owners. The questionnaire was designed on an 
ordinal scale as suggested by AJZEN, (2006) so that 
the responses could be quantified. It was divided into 
three parts. The first part was connected to the farm 
and attributes, the second section asked questions 
about the farmers’ behavior towards conversion 
to organic farming, while the third section asked 
questions related to their knowledge about organic 
farming. The cluster random sampling procedure was 
adopted in the 13 villages of the three districts. In the 
phase one, 13 clusters (i.e., small towns) located in   
the three districts were chosen. In the second stage 
farmers in each cluster were selected randomly. In-
person interviews were the primary method used 
because it allows for better understanding of the 
interviewees’ worldview and behavior (LOCKE, 
2001) and development of personal rapport in the 
survey environment (SZOLNOKI & HOFFMANN, 
2013). The respondents (N = 277 in total) were usually 
the conventional farmers of fresh fruit. The sample 
size was within the suggested range of 100-400 
(HAIR JR. et al., 2010) and larger than the suggested 
minimum of 90 (N = 50 + 8 number of constructs) 
(GREEN, 1991 & TABACHNICK; FIDELL, 2014). 
Thus, the sample size (N=277) was sufficient for 
structural equation modeling. The survey was carried 
out from July 2018 to August 2018.

Analysis and model specification
Following the TPB, this study analyzed, 

the relationships between the constructs with multiple 
hypotheses through Structural Equation Modeling 
(SEM), by using SmartPLS 3 (v.3.2.8) and SPSS (ver. 
25). The PLS-SEM has been used to analyze variance-
based SEM, especially in the fields of business and 
social sciences (HAIR, et al., 2012 & HENSELER, 
JÖRG; HUBONA & RAY, 2016). It is appropriate for 
multivariate analysis (HAIR, JOSEPH F.; RINGLE & 
SARSTEDT, 2013 & PENG; LAI, 2012). The PLS-SEM 
is a useful method to understand farmers’ behavior and 
decision-making. This study used the partial least square 
two-step method that was proposed by HENSELER 
(2017), to evaluate the measurement (outer model) and 
the estimation of the  structural (inner model).

This research used the partial least square 
(PLS) structural equation modeling (SEM) technique 
for the data analysis owing to many reasons:
i. If the research objective is exploratory or 
confirmatory, select PLS-SEM (HAIR et al., 2017; 
HAIR; RINGLE & SARSTEDT, 2011).
ii. If the goal is predicting or identifying the key 
drivers, select PLS-SEM (HAIR et al., 2017; HAIR; 
RINGLE & SARSTEDT, 2011)
iii. If the study’s objective is to explain the relationship 
between exogenous and endogenous constructs, 
select PLS-SEM (HAIR et al., 2017; HAIR; RINGLE 
& SARSTEDT, 2011).
iv. If the scaling of responses is ordinal or nominal, 
select PLS-SEM (HAIR et al., 2017; HAIR; RINGLE 
& SARSTEDT, 2011).
v. The structural or measurement models are complex, 
select PLS-SEM (HAIR et al., 2017; HAIR; RINGLE 
& SARSTEDT, 2011).

To investigate the inherent relationship 
between farmers’ adoption of organic farming and 
the influencing factors, this paper employed PLS 
structural equation modeling. This is a statistical tool 
to observe latent variables that are difficult to perceive 
directly. It is generally characterized by three matrix 
equations:
η = βη+ Γξ+ ζ              (1)

In the structural model, ξ is an exogenous 
latent variable (i.e., attitude, subjective norms, 
perceived behavioral control and farmers’ group 
participation), and η stands for endogenous latent 
variable (i.e., behavioral intentions and behavior). 
Г denotes the path coefficient to predict dependent 
variable η from an independent variable ξ. ζ is a 
random error term associated with the prediction of a 
given dependent latent construct η.
y =Λy η+ ε                 (2)
x =Λx ξ+ δ               (3)

In the measurement model of SEM, y, is 
the indicator of latent endogenous variables (the η’s), 
while  are the indicators of exogenous constructs 
(the ξ’s). Λy  and Λx contains the λi parameters, 
which are the coefficients involving to the latent and 
manifest variables. The error of measurement vector 
of y is ε, and errors for measurement vector for x  is 
δ (Figure 3).

RESULTS

Descriptive analysis of smallholders
In table 3, the demographic information of 

the farmers is described. It indicates that in northern 
regions, the majority of the farms were run by men 
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95.7%, while 4.3% of them were run by women. 
Regarding the age of respondents, there is a larger 
distribution of young farmers 42% among other 
categories of age. This shows that most of the younger 
farmers help out the families for earning livelihood 

besides their education. This survey demonstrated 
that the sample of farmers is an educated one, since 
49.8% were graduated from university and college, 
while 39.4 % have high and middle school level 
education. A significant respondent (33.9%) has a 

Table 3- Demographic information of fresh fruit farmers (N=277). 
 

Characteristics  Frequency Percentage 

Gender 
Male 265 95.7 

Female 12 4.3 

Age 

Upto 29 115 41.5 
30 to 39 81 29.2 
40 to 49 50 18.1 
50 to 59 20 7.2 

60 & above 11 4 

Education 

Primary 30 10.8 
Middle Level 52 18.8 
High Level 57 20.6 

College Level 71 25.6 
University & above 67 24.2 

Household income (per month) 
<15000 Rs. 94 33.9 

15000-25000 Rs. 125 45.1 
<25000 Rs. 58 20.9 

 
US$ 1 = 160.25 Rs. 

 

Figure 3 - PLS-SEM path diagram showing the relationship among exogenous and 
endogenous constructs.
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meager income, below 15000 rupees, while 45.1 
% have an income ranging from 15000 to 25000 
rupees, and 20.9 % have above 25000 rupees. The 
average size of the farm is less than one hectare that 
provides a significant contribution in the livelihood 
of smallholders. The size of the farm ranging from 
less than 1 Kanal to relatively large farm 5 Kanals (1 
Kanal = 0.0505 Hectare).

Notably, in the survey results, 82% of 
interviewees expressed their knowledge about 
certification and inspection cost, required for organic 
farming. Approximately 70% of respondents said 
that they discussed organic farming with their 
colleague farmers and friends;, although 30% of the 
respondents said that they only did so infrequently. 
More than 90% farmers made positive statements 
about adoption of organic farming and perceived that 
it is profitable, as compared to conventional farming 
(Figure 4). Results of survey indicated that farmers 
with university qualifications had a good sense of 
organic farming and debated frequently. Overall, the 
interviewees explicitly expressed their substantial 
knowledge about organic farming.

Table 4, provides the descriptive statistics, 
which include the skewness, mean, kurtosis, and 
standard deviation. The values of skewness and 
kurtosis fell between positive and negative ones, thus 
confirming the normal distribution of data.

The PLS-SEM outcomes from the TPB
Measurement of the outer model

The outer model demonstrates the validity, 
internal consistency, and reliability of the observed 
and unobserved variables (HO, 2014). The internal 
consistency evaluates the construct’s reliability, 
while the discriminant and convergent validity are 
based on the assessment of cogency (HAIR et al., 
2012). According to HAIR, et al., (2012) values of 
observed variables with outer loading of 0.7 or higher 
are believed to be adequate. The third column in table 
5 predicts that the loadings of all the measured variables 
were greater than the acceptable limit of 0.7. Composite 
reliability (CR) was regarded as a better evaluation than 
Cronbach’s alpha of the constructs’ internal consistency 
(FORNELL & LARCKER, 1981). The findings of our 
study highlighted that all the constructs’ composite 
reliability were higher than 0.80, which met the 
acceptance criterion. Assessing internal consistency of 
the TPB constructs with Cronbach’s alpha, all the scores 
were higher than the suggested value of 0.7 (BLAND & 
ALTMAN, 1997). The average variance extracted (AVE) 
of the latent constructs were calculated to confirm the 
convergent validity (FORNELL & LARCKER, 1981). 
According to HAIR, et al., (2012) the average variance 
extracted should be higher than 0.5 for all the constructs. 
As seen in table 5, all of the values of average variance 
extracted were higher than 0.5.

Figure  4  - Understanding the farmer’s knowledge for conversion to organic farming. 
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HAIR et al., (2014) & HAIR; RINGLE 
& SARSTEDT (2011) stated that to examine the 
discriminant validity in PLS-structural equation, 
an indicator’s loading must be bigger than the 
loadings present on the remaining constructs. Table 6 
demonstrated that the cross-loading of the described 
construct was higher than the loadings on the other 
constructs. Therefore, all the latent constructs had 
discriminated and convergent validities. Since the 
latent constructs in the TPB model were empirically 
distinctive from each other, this confirmed the 
Fornell-Larcker criterion.

Analysis of inner or structural model
The predictive relevancy and the 

relationships of the TPB model’s constructs were 
measured through the R2, β value (path coefficient), 
ƒ2 (effect size), Q2 (predictive relevancy of the TPB 
model), and goodness-of-fit (GOF) index.

Accessing the value of R2, based on 
CHIN, (1998) opinion, a value  of 0.67 is considered 
as substantial, a value of 0.33 is moderate, and a 
value of 0.19 is weak. In this study, the R2 value of 
endogenous constructs of the TPB model, explain the 
variance of 63.2% in behavioral intentions and 61.8 % 

in the behavior. Hence, the determination coefficient 
(R2) values in our study were between moderate to 
substantial.

Measuring the Path Coefficients (β) The 
hypothesis’ value was subjected to test β, as presented 
in table 7. The higher the value of β, the stronger the 
influence of the dependent constructs. To measure 
the significance of the hypothesis, a bootstrapping 
procedure was carried out CHIN, (1998), using 5,000 
subsamples with no sign changes.

The β value explained the variation in 
the endogenous construct for a unit variation in the 
exogenous construct (s). The greatest the β value,   
more strongly  is the influence on endogenous 
construct. Table 7 illustrates that the farmers’ group 
participation and behavioral intention in the TPB 
model had the highest path coefficient value, which 
showed that FGP and BI constructs had a larger 
variance and strongest effect on the decision of 
conversion into organic farming. The attitude and 
PBC also predicted well in formulation of behavior, 
while subjective norms had least effect on the 
behavior to produce organic fruits. Therefore, all nine 
(9) path coefficients confirmed at least a p-value less 
than 0.05. The study findings in table 7 show that 

 

Table 4 - Descriptive statistics for normal distribution of data. 
 

Items Mean Standard Deviation Skewness Kurtosis 

ATTw 3.10 0.722 -0.451 -0.080 
ATTx 3.08 0.796 -0.670 0.137 
ATTy 3.23 0.719 -0.723 0.444 
ATTz 2.96 0.871 -0.479 -0.484 
SNw 3.06 0.794 -0.548 -0.148 
SNx 2.94 0.864 -0.391 -0.603 
PBCw 3.07 0.743 -0.277 -0.679 
PBCx 3.09 0.787 -0.611 0.005 
FGPw 3.15 0.736 -0.412 -0.532 
FGPx 3.14 0.755 -0.494 -0.338 
BHR_INTw 3.27 0.622 -0.261 -0.625 
BHR_INTx 3.22 0.713 -0.355 -0.983 
BHR_INTy 3.16 0.684 -0.212 -0.862 
BHRw 3.00 0.814 -0.534 -0.168 
BHRx 3.13 0.813 -0.561 -0.433 
BHRy 2.86 0.948 -0.375 -0.816 

 
Note: BHR_INT = Behavioral Intention; ATT = Attitude; SN = Subjective Norms;  
PBC = Perceived Behavioral Control; FGP = Farmers’ Group Participation; BHR = Behavior; 
w = indicator variable 1; x = indicator variable 2; y = indicator variable 3; z = indicator variable 4. 
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all the proposed hypotheses are accepted. Attitude 
positively influences behavioral intention (β = 0.232, 
T = 4.176, p < 0.000) and behavior (β = 0.195, T = 
3.232, p < 0.000), support to hypothesis 1. Hypothesis 
2, which proposes that subjective norms influence 
the behavioral intention (β = 0.163, T = 2.800, p < 
0.05) and behavior (β = 0.067, T = 2.434, p < 0.05) 

are also accepted. PBC has a significant impact on 
behavioral intention (β = 0.249, T = 4.281, p < 0.000) 
and behavior (β = 0.102, T = 3.612, p < 0.000), thus 
supported hypothesis 3. As expected FGP has a 
significant and positive effect on behavioral intention 
(β = 0.252, T = 3.885, p < 0.000) and behavior (β = 
0.544, T = 10.888, p < 0.000). Therefore, hypothesis 

 

Table 5 – Results of validity and reliability measures of the TPB model constructs. 
 

Latent Construct Items Loadings AVE Composite Reliability Cronbach’s Alpha 

Behavior 
BHRw 0.863 

0.739 0.895 0.824 BHRx 0.850 
BHRy 0.867 

Behavioral Intention 
BHR_INTw 0.789 

0.602 0.919 0.869 BHR_INTx 0.791 
BHR_INTy 0.747 

Attitude 

ATTw 0.816 

0.673 0.892 0.838 
ATTx 0.817 
ATTy 0.792 
ATTz 0.856 

Subjective Norms 
SNw 0.894 

0.799 0.888 0.748 
SNx 0.893 

Perceived Behavioral Control 
PBCw 0.877 

0.776 0.874 0.712 
PBCx 0.885 

Farmers’ Group Participation 
FGPw 0.870 

0.761 0.964 0.886 
FGPx 0.875 

 
Note: BHR_INT = Behavioral Intention; ATT = Attitude; SN = Subjective Norms;  
PBC = Perceived Behavioral Control; FGP = Farmers’ Group Participation; BHR = Behavior; 
w = indicator variable 1; x = indicator variable 2; y = indicator variable 3; z = indicator variable 4. 
AVE = Average Variance Extracted. 

 

 

Table 6 - Results of the Fornell and Larcker Criterion test. 
 

 ATT BHR BHR_INT FGP PBC SN 

Attitude 0.820 Ø      
Behavior 0.766 0.860 Ø     
Behavioral Intention 0.701 0.723 0.776 Ø    
Farmers' Group Participation 0.691 0.732 0.714 0.872 Ø   
Perceived Behavioral Control 0.718 0.731 0.711 0.719 0.881 Ø  
Subjective Norms 0.708 0.775 0.690 0.748 0.696 0.894 Ø 

 
Note: BHR_INT = Behavioral Intention; ATT = Attitude; SN = Subjective Norms;  
PBC = Perceived Behavioral Control; FGP = Farmers’ Group Participation; BHR = Behavior; 
Ø FORNELL & LARCKER (1981) suggested that each latent variable should have a correlation with its indicators more than other latent 
variables. 
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4 is supported. Behavioral intention has a positive 
impact on behavior (β = 0.408, T = 7.345, p < 0.000), 
thus supporting hypothesis 5.

The effect size (ƒ2) measures the influence 
of each independent construct on the dependent 
construct. According to HENSELER; RINGLE & 
SINKOVICS (2009) the values of ƒ2 > 0.02, ƒ2 > 0.15 
and ƒ2 > 0.35 suggested weak, moderate and strong 
effect sizes, respectively. The f2 values demonstrated 
the large, medium or weak effect of predictor latent 
variable at structural level. The results of the study 
in table 8 demonstrated that ATT, SN, PBC, and FGP 
latent constructs had small effect on the behavioral 
intention, while FGP and BI had moderate to strong 
effect on the behavior (Table 8).

The predictive relevance, Q2 statistics 
are used to estimate the quality of PLS path model 
by using blindfolding procedures (TENENHAUS 
et al., 2005), and cross validated redundancy was 
performed. According to HENSELER,  (2017) the 
value of Q2 must be larger than zero for the specific 
endogenous construct. The table 8 demonstrated that 
the Q2 values of behavioral intention and behavior 
were equal to 0.358 and 0.430, which were larger 
than the limit of the threshold. This supported the 
predictive relevance of the path models for the 
endogenous latent construct.

The purpose of Standardized Root Mean 
Square Residual (SRMR) is to estimate the fitness of 
the model. According to HU & BENTLER (1998), if 

 

Table 7 - Results of path and coefficient of TPB model of fresh fruit farmers for conversion to organic farming in Pakistan. 
 

Path  Coefficients (Sample 277) t-Statistics p-Values 

ATT ==> BHR 0.195* 3.232 0.000 
ATT ==> BHR_INT 0.232* 4.176 0.000 
BHR_INT ==> BHR 0.408* 7.345 0.000 
FGP ==> BHR 0.544* 10.888 0.000 
FGP ==> BHR_INT 0.252* 3.885 0.000 
PBC ==>BHR 0.102* 3.612 0.000 
PBC ==>BHR_INT 0.249* 4.281 0.000 
SN ==>BHR 0.067** 2.434 0.015 
SN ==>BHR_INT 0.163** 2.800 0.005 

 
Note: BHR_INT = Behavioral Intention; ATT = Attitude; SN = Subjective Norms;  
PBC = Perceived Behavioral Control; FGP = Farmers’ Group Participation; BHR = Behavior; 
*Significant at p < 0.000, and ** significant at p < 0.05. 

 

 

Table 8 – Effect size test of the TPB model of fresh fruit farmers for conversion to organic farming in Pakistan. 
 

Endogenous construct R2 Q2 Relationship f2 Effect size 

Behavior 0.618 0.431 
BHR_INT ==> BHR 0.214 Moderate 

FGP ==> BHR 0.250 Moderate 

Behavioral Intention 0.632 0.358 

ATT ==> BHR_INT 0.056 Small 
SN ==> BHR_INT 0.026 Small 

PBC ==> BHR_INT 0.063 Small 
FGP ==> BHR_INT 0.061 Small 

 
Note: R2 = Coefficient of Determination; 
Q2 = Predictive relevance of Model; 
f2 = Effect Size. 

 



Conversion to organic farming: a dynamic opportunity for Pakistani smallholders of fresh fruit.

Ciência Rural, v.51, n.9, 2021.

13

the values of SRMR less than 0.08 (SRMR = < 0.08), 
the model is adequate to fit. In the present study the 
values of SRMR were 0.07, which showed the TPB 
model had good fit, whereas the values of NFI and Chi-
Square were equal to 0.722 and 746.785 (Table 9).

The complete analysis of both structural 
and measurement model has con- firmed the 
supremacy of both models. All of the proposed 
hypotheses were significant and hence were all 
accepted. The findings of our research strongly 
support our constructing model in the extended TPB 
that provides a more productive picture along with 
psychological and external factors that affecting the 
behavior to adopt organic farming.

DISCUSSION   AND   CONCLUSION

The present study examined  the factors 
that influence the decision-making of fresh fruit 
smallholders concerning the conversion to organic 
farming (COF) with an extended TPB and PLS 
structural equation modelling. This paper is based on 
an extended theory of planned behavior and a survey 
of 277 small-scaled fresh fruits farmers conducted in 
three counties of Gilgit Baltistan Province, Pakistan. 
The current study enhanced the explanatory power 
of the TPB by incorporating a model of farmers’ 
group participation that is supportive to join in 
group certification and access to the export market 
through contract farming. Therefore, the different 
components of the TPB model allowed enchanting 
and amalgamating a broad variety of knowledge 
required for decision-making, in a solo model. 
Overall, the TPB model successfully explained the 
behavior of farmers to produce organic fruits, with a 
total variation of 62%.

The main findings of the study showed that 
ATT, SN, PBC, and FGP are significantly correlated 
with farmers’ intention to adopt organic farming, 
whereas farmers’ group participation more strongly 
correlated with their behavioral intention and 
actual behavior regarding organic fruits production. 
Accordingly, our constructing model of FGP with 
other components of TPB including, ATT, SN, PBC, 
substantially predicts farmer’s behavior to produce 
organic fruits within the next three years. Further, 
the findings of the study showed that all suggested 
hypotheses were significantly supported. In the line 
with our findings, the study of ISSA & HAMM, 
(2017) also found that farmers’ attitudes significantly 
influence the intention to produce organic fruits and 
vegetables in Syria. In the same way, LÄPPLE & 
RENSBURG, (2011) reported the positive attitude 
of farmers in the decision-making for adoption 
of organic farming. The study of TERANO et al., 
(2015)in Malaysia reported that ATT and PBC 
significantly affect the behavioral intention of 
farmers to adopt organic farming, however in their 
study; SN were not found meaningful. Following 
our findings, ASADOLLAHPOUR et al., (2015) and 
his colleague fellows has also explored that SN and 
PBC significantly influenced the intention of rice 
producers in Iran to adopt organic farming. In a similar 
manner, the study of KLEEMANN; ABDULAI & 
BUSS (2014)have found that farmer-oriented group 
significantly influenced the Ghanaian farmers of 
pineapple to adopt certified organic farming.

Regarding the family and farm 
characteristics, farm owners with university and 
college-level education had particularly strong 
intentions towards the adoption of organic farming 
that was consistent with the study of ISSA & HAMM, 
2017) determined that Syrian farmers with higher 
education levels had stronger intentions to continue 
with organic farming. However, in contrast to our 
study, SARKER; ITOHARA & HOQUE (2009) found 
that farmers in Bangladesh have lower educational 
levels. The farm owners in this study had significant 
emotions regarding their associations with the land; 
they wanted to preserve and produce organic fruits 
for better livelihood. These are good preconditions for 
farmers to increase the farm’s income with certified 
organic products.

This study’s analyzed the efficacy and use 
of TBP for investigating the intentions of the fresh 
fruit farmers towards the adoption of organic farming. 
It also sought to strengthen the explicatory power of 
the standard TBP model through the constructing of 
model: farmers’ group participation. This study found 

 

Table 9 - Model fit summary showing the goodness of fit. 
 

-----------------------------Estimated Model------------------------- 

SRMR 0.071 
d_ULS 0.884 
d_G 0.483 
Chi-Square 746.785 
NFI 0.722 

 
Note: SRMR = Standardized root mean square residual; 
dULS = squared Euclidean distanced; dG = geodesic distance; 
NFI = Normed fit Index. 
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that the TPB can effectively predict the farmers’ 
behavior towards conversion to farming. The results 
of this study have demonstrated that farmers of fresh 
fruits in Gilgit Baltistan, Pakistan had significant 
and positive behavior towards conversion to organic 
farming, within the next three years. The model of 
farmers’ group participation offers a successful 
approach to expand organic farming among Pakistani 
small-scaled farmers of fresh fruit at a lower cost.

The conclusions of the present study 
have implications for the Pakistani government and 
exporters, who are interested in exporting Pakistani 
organic produces. The findings emphasized the 
importance of incorporating FGP model into policies 
for promoting and encouraging small-scale farmers to 
produce organic fruits. The implication of the model 
gives access to the export markets through group 
certification and supportive for the enhancement 
of farm incomes and alleviation of poverty. The 
implications of our findings provided insight into 
the formation of financing model for the small-
scale farmers of organic fruits and vegetables. This 
provides a solid foundation on which future research 
can be built, poverty-oriented promotion of organic 
value chains, to integrate poor small-holder producers 
of organic fruits among other value chain actors.
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