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Consistent with the national policy of sustainable agriculture promotion, the Government of Thailand has
implemented organic vegetable farming (OVF) pilot projects in several provinces. This study analyzed the
level of adoption and extent of OVF at farm household level in Mahasarakham Province based on
information collected from 172 sample vegetable farmers. The results have indicated that slightly more
than half of the sample farmers were growing organic vegetables, although the extent of the area under
organic vegetables varied from one farm household to another. The result of the Logistic Regression
analysis performed to ﬁnd out the factors that determine the adoption of OVF, found signiﬁcant inﬂuence
of several factors including women’s leading role in OVF, motivation by GOs and NGOs, motivation by
community members and farmers’ groups, attendance in training, satisfaction with the price of organic
vegetables, and the intensity of pest hazard. Moreover, the Linear Regression analysis carried out to
explore the determinants of the extent of OVF at farm household level revealed three signiﬁcantly
inﬂuencing factors, namely: the amount of organic fertilizers such as farm yard manure and compost
produced by farmers themselves, perception of the harmful effect of inorganic pesticides and the length
of experience in growing vegetables. Explanations are provided for the role of these factors in the level of
adoption and extent of OVF, and broad policy instruments conducive to the promotion of OVF in an
effective way, are suggested.
Ó 2010 Elsevier Ltd. All rights reserved.

Introduction
There is a worldwide trend towards the promotion of organic
agriculture in view of its environmental, social and economic
beneﬁts. According to Kilcher (2006), Lampkin & Padel (1994) and
Henning, Thomassin, and Baker (1991), organic agriculture, which is
an agriculture entirely relying on organic inputs, is synonymous
with sustainable agriculture. Traditionally, the farmers in the humid
tropics used organic fertilizers regularly to manage soil fertility that
contributed to make agriculture both environmentally and
economically sustainable (Charlton,1987). Organic agriculture tends
to exclude the use of synthetically compounded fertilizers, pesticides, growth regulators, livestock feed and additives, and genetically modiﬁed organisms (IFOAM, 2004). A genuine organic
agriculture creates “integrated, humane, environmentally and
economically sustainable production systems, which maximize the
reliance on farm-derived renewable resources and the management
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of ecological and biological processes and interactions, in order to
obtain acceptable levels of crop, livestock and human nutrition,
protection from pests and diseases, and an appropriate return to the
human and other resources’’ (Lampkin & Padel 1994). It is similar to
what Gliessman (1995) & Jackson (2002) called natural systems
agriculture (NSA) which features an ecologically sound perennial
food-grain-producing system where soil erosion dips to near zero,
while chemical contamination from agrochemicals plummets along
with agriculture’s dependence on fossil fuels. A primary feature of
the NSA is its means of sufﬁciently mimicking the natural structure
to bring about the main functions of its components (Jackson, 2002).
According to Stolze, Piorr, Häring, and Dabbert (2000), organic
agriculture enhances agro-biodiversity, conserves soil fertility,
lowers nitrate leaching rates, and improves energy efﬁciency. When
environmental externalities arising from the emission of green
house gases and energy use are considered, organic agriculture is
superior to conventional agriculture (Wood, Lenzen, Dey, & Lundie,
2006). However, organic agriculture may not necessarily be the
sustainable agriculture everywhere. It may not be able to supply the
adequate nutrients such as potassium, and control soil erosion
effectively (Hodge, 1993). The other possible adverse environmental
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effects of organic agriculture include leaching of nitrates from ﬁelds
under legumes, and the volatilization of ammonia from livestock
wastes used as fertilizers (Pretty, 1995).
However, organic agriculture could still be productive and may
perform better than the conventional agriculture (Kristiansen & Taj,
2006). While in Thailand organic agriculture was found to be inferior
to conventional agriculture in terms of crop yield (Kasem, 2010;
Rattanasuteerakul, 2009), a study carried out by Lotter, Seidel, and
Liebhardt (2003) in the US, revealed that the yield of organic
maize was signiﬁcantly higher than the yield of conventional maize.
Moreover, organic products could be sold at much higher prices than
the conventional products as these are good for consumers’ health
(Kilcher, 2006; Lockie, Lyons, Lawrence, & Halpin, 2006), thereby
providing farmers better income (Rigby & Caceres, 2001). Organic
agriculture can actually provide better income than conventional
agriculture, if only market distortions arising from policies favoring
the latter agriculture are corrected (Rasul & Thapa, 2004).
Thailand has adopted a policy that aims to promote organic
agriculture in view of its environmental and economic beneﬁts,
since the 8th National Economic and Social Development Plan
period (1997e2001). This policy gained prominence in 2005 when
the government put forward a ﬁve-year (2005e2009) organic
agriculture promotion program. One of the main objectives of this
program was to convert 13.6 million hectares of conventional
agriculture areas into organic agriculture areas, where the use of
organic fertilizers and bio-pesticides would be mainly promoted
(Mingchai & Yossuck, 2008). Cognizant of the difﬁculty in
promoting organic agriculture in short- and long-term basis with
the features prescribed by Lampkin & Padel (1994) and IFOAM
(2004), the policy emphasized on the complete substitution of
synthetic fertilizers and pesticides with organic fertilizers and biopesticides. Therefore, in the context of Thai agriculture, organic
agriculture is a farming system that relies solely on organic fertilizers and bio-pesticides. Accordingly, several government line
agencies and NGOs were engaged in the promotion of organic
agriculture in different parts of the country. Such efforts had been
carried out by helping the farmers understand the signiﬁcance and
methods of organic farming. As a matter of fact, in order to
recognize the importance of organic agriculture in the country, the
Department of Agriculture particularly offers certiﬁcation services
for organic products through its provincial line agencies.
However, the results of the efforts in promoting organic agriculture in Thailand had not been impressive at all. In 2001 for
example, only about 2400 ha of land was under organic crops that
include rice and vegetables. Although the area under organic crops
reached to about 13,900 ha in 2002, it accounted for only 0.07% of
the total farmland of the country (Helga & Yusseﬁ, 2006). This is
a clear indication that most farmers in Thailand have not yet
adopted organic farming. This entails therefore efforts to seek for
the factors explaining the adoption or non-adoption and the extent
of organic farming at individual farm household level. Accordingly,
the ﬁrst objective of this study is to explore the factors that
determine the adoption of particularly organic vegetable farming
hereafter referred to as OVF. Variation is expected in the extent of
the area used for growing organic vegetables by individual farmers.
Therefore, the second objective of the study is to ﬁnd out the factors
explaining the variation in the extent of OVF from one farm
household to another. The ﬁndings of this study are envisaged to
make important contribution to organic farming promotion policies in Thailand and other developing countries.
Theoretical inspiration
This study is inspired by the theory of diffusion of innovations
developed by E.M. Rogers in 1965 (Rogers, 1995). According to the

Rogers’ theory, the decision to adopt any innovation like organic
farming undergoes a four-stage process of knowledge acquisition,
persuasion, decision, and conﬁrmation, which are inﬂuenced by the
information receivers’ socio-economic characteristics, social
systems and the characteristics of the innovations. Several empirical studies have corroborated this theory, some of which have
expanded the dimensions of the theory by including the role of the
environmental and policy factors in the decision-making process
(Ervin & Ervin, 1982; Rasul & Thapa, 2004). When information on
any innovation is provided, the socio-economic characteristics of
the target population could have signiﬁcant effect on the decisionmaking process towards the adoption of such innovation (Knowler
& Bradshaw, 2007; Lampkin & Padel, 1994; Neupane, Sharma, &
Thapa, 2002; Paudel & Thapa, 2004; Rasul, Thapa, & Zoebisch,
2004; Rigby & Caceres, 2001). Normally, the relatively welleducated and resourceful persons are expected to adopt innovations more than the less-educated ones (Lapar & Ehui, 2004). In
some instances however, the contrary could prevail (Neupane et al.,
2002). Hossain, Lewis, Bose, and Chowdhury (2003) and Quoc,
Tivet, Khamxaykhay, Keodouangsy, and Seguy (2006) recognized
that economic status also plays a signiﬁcant role in the adoption of
new technologies by the farmers.
Teklewold, Legesse, Alemu, and Negusse (2006) and Rasul et al.
(2004) found out that marketing problem also constrains the
adoption of any new technologies. Lack of marketing information,
poor grading system, lack of credit, and insufﬁcient dissemination
of information on technology for better productivity limit the
adoption of any agricultural innovations (Vannasouk, 2006).
Extension services which could be provided through formal and
informal ways can play a signiﬁcant role in the promotion of any
new agricultural technologies by making the farmers aware of and
enabling them to use such technologies (Calub, Tanje, &
Phouyyavong, 2005; Oladele, 2005; Paudel & Thapa, 2004; Yila &
Thapa, 2008).
The attributes of the technologies including the cost and net
returns (Rehman et al., 2007), and labor intensiveness (De Graaff
et al., 2008; Paudel & Thapa, 2004; Yila & Thapa, 2008) could also
have signiﬁcant effects on their possible adoption. De Graaff et al.
(2008) found the continued use of soil and water conservation
practices in developing countries mainly determined by the actual
proﬁtability and, related to that, the labour requirements for
recurrent maintenance and use. According to Rogers (1995), the
degree of trial-ability inﬂuences the extent of adoption of any
technologies. Farmers in general, would be willing to adopt any
new technology only after ﬁnding out that such technology is
compatible with the local conditions (De Graaff et al., 2008). The
very low adoption rate of an HYV cereal in India for example, was
attributed to the unsuitability of the crop to local environment
(Wejnert, 2002). Moreover, in the mountains of Nepal, the farmers
had to adopt a soil conservation technology in farm lands which are
vulnerable to accelerated erosion (Paudel & Thapa, 2004). The
farmers in the Jos Plateau of Nigeria on the other hand, make efﬁcient use of their limited resources by paying more attention to the
management of the relatively more fertile farmlands where they
could get higher returns (Yila & Thapa, 2008).
Study area and research methods
Study area: Mahasarakham province
This study focused on the Mahasarakham Province of Northeast
Thailand (Fig. 1), which covers an area of 5223 km2, with 11
administrative districts, 133 sub-districts, and 1934 villages. The
elevation of the Province ranges from 130 to 230 m above the mean
sea level. Topographically, the Province comprises upland and
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Fig. 1. Location of Mahasarakham province in Thailand.

lowland areas, with a population of 935,691 as of 2006 and average
density of 179 persons/km2 (Department of Agriculture (DoA),
2006). The Province is characterized by relatively low quality
sandy soil and long dry season from February to May. The average
temperature is approximately 34  C during the rainy summer
season (JuneeOctober), and 22  C during the winter season
(OctobereFebruary). The annual average rainfall recorded is
1239.7 mm with a total of 104 rainy days.
As per the national policy, the provincial government of
Mahasarakham had implemented several organic farming promotion projects through the GOs and NGOs (Table 1). These projects
carried out various activities to promote organic vegetable farming,
such as awareness building, training on organic farming and testing
of chemical residues in the blood samples of farmers (Table 1).
Research & Development on relevant topics integrated with local
wisdom had also been conducted in the pursuit of alternative

sustainable agriculture. Overall, the projects focused on motivating
the farmers to grow entirely organic fertilizers- and bio-pesticidesbased vegetables. In this regard, the provincial Department of
Agriculture (DoA) also plays the role of quality guarantor or quality
certiﬁcation agency by providing “Q” symbol to organic vegetables.
Upon request by the farmers, the DoA carries out tests on the
vegetable samples and provides certiﬁcation to organic vegetables
that pass the quality criteria.
Despite the continuous efforts made by various agencies to
promote OVF, ofﬁcial records have shown that as of 2007, the total
area under organic vegetable in Mahasarakam Province was only
about 400 ha, accounting for only about 4.5% of the total area under
vegetables (9317 ha). However, the result of the ﬁeld survey conducted as part of this study revealed that not all of the ofﬁcially
recorded organic vegetable farmers are genuine organic farmers.
About 46% of them had been using both organic and synthetic
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Table 1
Organic vegetable farming promotion projects implemented in Mahasarakham province.
Project

Agency involved/year

Objective of the project

Activities

Small Farmers for sustainable
agriculture development

Alternative Agriculture Network
(AAN) 1991e2001

To encourage small farmers to adopt
sustainable agricultural practices
suitable for location-speciﬁc
agro-ecological conditions.

1. Capacity building through farmer-to-farmer
learning process
2. Creation of a research and development
system integrated with local wisdom
3. Provision of basic infrastructure facilitating
production and processing of agricultural products

Health promotion project

Organization of Network
Development
2005e2008

To promote the production of organic
vegetables for household consumption
and for sale.

1. Blood tests of farmers exposed to synthetic
pesticides
2. Training courses on the use of organic
fertilizers and bio-pesticides
3. Personal technical advice on OVF
4. Establishment of green markets in the villages

Good Agriculture Practices
(GAP) project

Ministry of Agriculture and
Cooperatives

To motivate farmers to produce
synthetic-inputs free vegetables.

1. Quality certiﬁcation
2. Creation of awareness on health safety
measures while producing and processing
agricultural products

inputs to grow vegetables, and are referred to as “non-organic”
farmers in this article. The result also notably showed that the
organic farmers’ landholdings, household income from agriculture,
area under vegetables and income from vegetables were signiﬁcantly smaller than that of the non-organic farmers (Table 2). This
indicates that organic vegetable cultivation was practiced mainly by
the smallholders.
Farm yard manure (FYM) was the most common type of organic
fertilizer used by nearly all organic and non-organic farmers. Cattle,
pig and chicken were the sources of the FYM, although a major
portion of the FYM was derived from cattle. Majority of the farmers
prepare the FYM by themselves by mixing manure and biomass
available on farm. Only a small percentage of farmers buy FYM from
their fellow farmers. Growing legumes for soil fertilization was
almost non-existent in the study area. While most organic and nonorganic farmers apply FYM to grow vegetables, the amount of FYM
applied by organic farmers has been much higher than the amount
used by the non-organic farmers. Bio-fertilizer made from crop
residues and molasses was the second most popular organic
fertilizer used by nearly 70% of the organic farmers and 50% of the
non-organic farmers. However, the farmers use this fertilizer in
a very small amount only at an average rate of 1.1 kg/rai. Compost
was the third important organic fertilizer used by about 11% each of
the organic and non-organic farmers. Although about 6% of the
organic farmers were growing legumes such as Sesbania rostrata to

Table 2
Key characteristics of organic and non-organic vegetable farmers.
Attribute

Organic
farmers

Non-organic
farmers

Household size
Average agricultural labor force size (no/hh)
Average farm size (rai/hh)
Annual income from agriculture (Baht/hh)
Average area under vegetables (rai/hh)
Annual income from vegetable (Baht/hh)
Average year of growing vegetable
Average cattle herd size (head/hh)
Average amount of organic fertilizer (kg/rai)
Average of amount of synthetic fertilizer (kg/rai)
Average amount of bio-pesticide (liter/rai)
Average amount of synthetic insecticide
and pesticide (liter/rai)

4.0
2.2
16.70
40,974
0.51
12,024
6.7
5.1
6715
e
26.62
e

4.2
2.3
25.06***
129,697***
1.2***
47,542***
6.1
5.0
4197**
755.5
16.73
73.5

**P < 0.05; ***P < 0.01.
hh ¼ Household; 6.25 rai ¼ 1 hectare.

fertilize the soil, this type of fertilizer was not used by the nonorganic farmers.
Methods of data collection and analysis
This study makes use mainly of the primary data collected
through household survey, group discussion and key informants
survey. Prior to the conduct of the survey, a list of organic farmers
was obtained from the DoA of Mahasarakham Province. The list
revealed that 548 farmers from 11 districts of the province grow
organic vegetables. Considering the small number of farmers
practicing OVF, it was not deemed necessary to determine the
sample size using the standard statistical method. It was therefore
decided to survey the 172 farmers, accounting for about 32% of the
total farmers in OVF, and spreading over the 11 districts of the
Province. Four districts, namely: Mueng, Borabu, Kosum Phisai, and
NaChuak were selected for the household survey in view of the
high concentration of OVF in these districts. The households
surveyed were randomly picked up from the list provided by the
DoA. The heads of the sample households were interviewed using
a structured questionnaire that comprised both closed- and openended questions. The questionnaires were administered by eight
trained and highly qualiﬁed enumerators. The second author
supervised the interviews and thoroughly checked the duly
completed questionnaires. Supplementary primary information
were also collected from the two group discussions conducted with
the farmers, and from the semi-structured interviews of two
government agriculture extension agents and ﬁve ofﬁcials afﬁliated
with three NGOs. All the necessary information and data were
collected from August 2006 to January 2007.
From the reconnaissance activity which was undertaken prior to
the household survey, it was observed that the farmers in the study
area were growing several types of organic vegetables including
cabbage, celery, cucumber, egg plant, asparagus, green onion,
Chinese kale, morning glory, lettuce and basil, of which morning
glory, green onion and Chinese kale were the most prominent in
terms of area being cultivated. Of the total number of 172 sample
farmers, 73 raised morning glory, 56 green onions while 43 raised
Chinese kale.
As the ‘adoption of organic vegetable farming’ is a dichotomous
or binary dependent variable, with the option of either ‘adoption’
or ‘non-adoption’, Logistic Regression was considered to be the
most appropriate analytical tool to ﬁnd out the factors determining
the adoption. In order to facilitate analysis of the data, a value of
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1.00 was assigned to the adopter farm households that make use of
only organic fertilizers and bio-pesticides, and 0.00 to the nonadopters who apply both synthetic and organic fertilizers and
pesticides.
Farmers growing only organic vegetables were considered in
analyzing the factors that inﬂuence the extent of OVF by individual
farmers. Since the dependent variable “area used for growing
organic vegetables” is a quantitative variable, Stepwise Linear
Regression was considered to be an appropriate analytical tool for
the analysis.
Model speciﬁcation
Model I: Adoption of OVF
The model of the Logistic Regression characterizing the adoption by the farmers of organic vegetable farming is speciﬁed by the
following formula:

Twelve independent variables with no colinearity, were
included in the regression model. These variables are: agricultural
labor force size (X1), income from agriculture (X2), irrigated land
area (X3), membership of organic vegetable groups (X4), length of
experience in growing vegetables (X5), area under all vegetables,
motivation to practice organic vegetable farming by NGOs/GOs
(X6), knowledge on producing organic fertilizers (X7), motivation to
use bio-pesticides by NGOs/GOs (X8), motivation to practice OVF by
community-based organizations or neighbors (X9), cattle herd size
(X10), amount of organic fertilizers produced by farmers themselves
(X11), and experience on the harmful effects of inorganic pesticides
(X12). The variable “credit obtained” was not included in this model
as most organic farmers had obtained credit for their farming
activities, and the information collected was of the qualitative type.
Results
Factors inﬂuencing the adoption of OVF

In½Pi =ð1  Pi Þ ¼ b0 þ b1 X1i þ b2 X2i þ . þ bk Xki
Where subscript i means the ith observation in the sample, P is the
probability of the result, b0 is the intercept term and b1, b2,.., bk are
the coefﬁcients related with each independent variable X1,X2,.Xk.
It should be noted that the estimated coefﬁcients do not directly
indicate the effect of change in the corresponding explanatory
variables on the probability (P) of the outcome occurring. Rather
the coefﬁcients reﬂect the effect of individual explanatory variables
on its log of odds {ln[P/(1_P)]} (Neupane et al., 2002). Altogether 21
independent variables were included in the model (Table 3).
Model II: extent of OVF
The model of the Linear Regression characterizing the area used
for growing organic vegetables by the farmers is speciﬁed as
follows:

Y ¼ b0 þ b1 X1 þ b2 X2 þ . þ bn Xn
Where,
Y ¼ Area under organic vegetables.
b0 ¼ Constant.
b1ebn ¼ Coefﬁcient of the independent variables.
Table 3
Maximum likelihood estimates of the organic vegetable farming adoption model.
Variable

Coefﬁcient

Wald stat

Odds ratio

Frequency of information received
Agricultural labor force
Duration of experience in OVF
Low cost of OVF
Amount of household income
Motivation by GOs & NGOs
Motivation by fellow farmers
Woman’s leading role in OVF
Attendance of training on OVF
Access to information
Access to credit
Satisfaction with the price of
organic vegetables
Landholding size
Education of the household head
Gross area under all vegetables
Membership of OVF group
Infestation of vegetables with insects
Household size
Cattle herd size
Age of the respondent
Amount of organic fertilizers made
by farmers themselves

2.71
2.54
0.30
0.131
2.94
2.875
2.219
2.756
2.256
0.881
0.637
1.854

0.043
0.449
0.262
0.027
0.044
5.899**
4.329**
14.166*
3.966**
0.769
0.706
4.793**

0.762
0.776
1.031
1.140
0.745
17.723
9.202
15.744
9.545
2.414
1.891
6.385

0.16
3.365
0.611
0.788
1.517
0.142
0.162
0.004
0.001

0.550
1.400
1.782
1.142
4.018**
0.375
1.879
0.019
0.581

0.985
0.035
0.543
2.198
0.219
0.867
0.850
1.004
0.999

*P < 0.01, **P < 0.05.
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The maximum likelihood estimates of the parameters in the
Logistic Regression model characterizing the behavior of farmers
towards the adoption of OVF are shown in Table 3. The 2 loglikelihood ratio (2LL) test revealed that this model ﬁt the data
better than the other models with different set of independent
variables. The results of the goodness of ﬁt test and other R2 test also
reinforced this ﬁnding. Overall, the model correctly predicted nearly
83% of the variation in adoption behavior of the sample farmers. The
result of the model also revealed that 11 variables positively inﬂuenced the adoption of OVF with the other 10 variables having
negative inﬂuence (Table 3). However, only 6 of the 21 variables
were found to have signiﬁcantly inﬂuenced the adoption of OVF.
Five of the six signiﬁcant variables, namely: motivation by NGOs
and GOs, motivation by fellow farmers, women’s role in OVF,
training on OVF, and satisfaction with the price of organic vegetables, had positive inﬂuence on the adoption of OVF (Table 3). This
indicated that the female farmers had the tendency towards
growing organic vegetables while also playing the lead role in
growing such vegetables. Likewise, the farmers who are satisﬁed
with the price of organic vegetables also had the inclination to grow
organic vegetables. The result also indicated the positive inﬂuence
of motivational and capacity building programs on the adoption
behavior of the farmers. Speciﬁcally, the farmers who have been
motivated to grow organic vegetables by the GOs, NGOs and fellow
farmers, and the farmers who had attended training courses, had
the tendency to grow such vegetables. As for the variables having
negative inﬂuence, infestation of the crops with insects had
signiﬁcantly inﬂuenced the behavior of farmers towards adoption
of OVF (Table 3).
Factors inﬂuencing the extent of OVF by individual farm households
All 12 variables were included in the model step by step. Only
three variables, such as the amount of organic fertilizers produced
Table 4
Summary of the extent of OVF model.
Model

R

R square

Adjusted
R square

Standard error
of the estimate

1
2
3

0.556a
0.855b
0.927c

0.309
0.732
0.859

0.246
0.678
0.812

0.69430
0.45374
0.34705

a

Predictors: (Constant), Organic fertilizers made by farmers themselves.
Predictors: (Constant), Organic fertilizers made by farmers themselves; Bad
effects of inorganic pesticides.
c
Predictors: (Constant), Organic fertilizer made by farmers themselves; Bad
effects of inorganic pesticides; Experience in growing vegetables.
b
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Table 5
Coefﬁcients of independent variables included in the extent of OVF model.
Un-standardized
coefﬁcients
B

Standardized
t
coefﬁcients (Beta)

Signiﬁcance

Standard error

(Constant)
2.576 0.606
0.002 0.000
Organic
fertilizers
made by
farmers
2.280 0.465
Bad effects of
inorganic
pesticides
Experience in
0.167 0.059
growing
vegetables

0.833
1.056

3.969 0.003
6.565 0.000***

0.791

4.902 0.001***

0.358

2.845 0.019**

**P < 0.05; ***P < 0.01.

by farmers themselves, bad perception of inorganic pesticides, and
length of experience in growing vegetables signiﬁcantly explained
the model (Table 4). These three variables explained 81% of the
variation in the extent of the area under OVF which is quite high,
indicating a highly signiﬁcant role of these variables in determining
the area under OVF. Among these variables, amount of organic
fertilizers produced by farmers themselves had the highest
explanatory power, explaining 35% of the variation. The variables
on bad perception of inorganic pesticides and length of experience
in growing vegetables came in as the second and the third important variables explaining 49.2% and 14.7%, respectively, of the total
explained variation (Table 4).
The direction of the relationships between the signiﬁcant
independent and dependent variables was found to be sensible.
The extent of the area under OVF increased with the increasing
amount of organic fertilizers produced by farmers themselves and
the length of experience in growing vegetables (Table 5). Likewise,
the farmers who consider that the use of inorganic pesticides is
harmful for human health cultivate a larger area for organic vegetables, which is quite a logical behavior.
Discussion
Adoption of any agricultural innovations is a gradual process
and based on the Rogers’ theory of diffusion of innovations, such
behavior is inﬂuenced by many factors including the characteristics
of the adopters as well as that of the innovations, and the social
circumstances surrounding the adopters (Rogers, 1995). The
Logistic Regression model used in this study which analyzed the
variables belonging to the above mentioned three groups of factors
provided very useful insights in the context of adoption of OVF in
Mahasharakam Province in Thailand. In the process of adoption of
OVF by the farmers, six factors were found to have played signiﬁcant roles. Notably, the leading role of women in OVF was the most
signiﬁcantly inﬂuencing factor, indicating a tendency towards
increased adoption of OVF among the farm households where
female members play the key role in such type of farming.
During the discussion with the farmers on this issue, many
farmers mentioned that the women in the study area had developed
interest in growing organic vegetables after becoming aware of the
health concerns speciﬁcally on the fact that organic vegetables are
good for one’s health, which they learned after attending several
training programs. However, since most women grow organic
vegetables primarily for household consumption, this could explain
the very small area under organic vegetables in the study area (Table
2). The possible reasons for such behavior are discussed in detail in
the explanation of the role of price in the adoption of OVF.

Training and motivational programs conducted through the OVF
promotion projects had also signiﬁcantly contributed to the practice of OVF by the farmers. The project ofﬁcials always make
constant efforts to persuade farmers to grow organic vegetables
through different ways, such as through personal counseling and
group discussions. Many women had actively taken part in such
promotional activities, thereby enabling them to understand the
health beneﬁts of organic vegetables. As a consequence, the women
were increasingly keen on growing organic vegetables. Particularly,
the Health Promotion Project implemented by an NGO, besides
carrying out other OVF promotional activities, also arranged for the
blood sample testing for farmers to make them aware of the
chemical residues found in their bodies after consuming synthetic
input-based foods. Moreover, the GOs and NGOs also conducted
training sessions on the methods of OVF and on organic fertilizer
and bio-pesticide production techniques. All these efforts had paidoff very well as reﬂected in the tendency of the farmers who took
part in the motivational and training programs to grow organic
vegetables.
Farmers can also by themselves be the source of inspiration and
serve as very inﬂuential agents for the promotion of any agricultural innovations. As a natural human behavior, farmers who have
not yet adopted such innovation as OVF tend to seek the advice and
recommendations of their fellow farmers, which are usually
considered more convincing and reliable than the advice given by
outsiders including GO and NGO ofﬁcials (Jintrawet, 1995). More
particularly in the developing countries where extension services
have not been very effective due to resource and other constraints,
farmers can play very effective role in the promotion of agricultural
innovations (Adesina & Baidu-Forson, 1995; Bewket, 2007; Scoones
& Thompson, 1994). The ﬁndings from this study, which revealed
signiﬁcant inﬂuence of the persuasion by fellow farmers on the
adoption of OFV, had been consistent with the ﬁndings of studies
conducted earlier. Such ﬁndings had also been reinforced during
the discussions held with the farmers, where many of them
mentioned that they decided to grow organic vegetables after
having been persuaded by their fellow farmers. Other farmers also
mentioned that they started growing organic vegetables when they
observed that their fellow farmers are doing such type of farming.
In addition to their efforts in persuading farmers to grow organic
vegetables, the GOs and NGOs in Mahasarakam Province had also
conducted training to enhance the famers’ knowledge on the
cultivation and on the proper care of the organic vegetables. The
result of the regression analysis which revealed the signiﬁcant
positive inﬂuence of such training on the adoption of OVF, justiﬁed
that such efforts had yielded positive results. The farmers who had
attended the training courses on OVF and organic fertilizer
production had the tendency towards growing organic vegetables.
Although the primary objective of the training programs is to
develop the farmers’ capability in OVF, the participating farmers are
also made aware of the health and ﬁnancial beneﬁts of raising
organic vegetables. Therefore, by providing the necessary technical
know-how and knowledge on health and ﬁnancial beneﬁts, the
training courses play the important and vital catalytic role in the
adoption of OVF.
It is a well established fact that entrepreneurs seeking alternative investment opportunities would ﬁrst consider the relative
ﬁnancial return from such investment (Rehman et al., 2007). In
most cases, investment is mostly made on any enterprise that could
provide the satisfactory returns. Consistent with this fact, the
farmers who are satisﬁed with the price of organic vegetables are
the ones growing such vegetables. The price of any product is
directly linked to the proﬁt that the farmers can make from the sale
of that particular product. It is plausible to conﬁrm that the farmers
satisﬁed with the price of organic vegetables could earn attractive
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income, which constitutes the main reason for growing such
vegetables. However, based on the information obtained through
the group discussion and the unstructured personal interviews, it is
worth mentioning here that in the study area, OVF has not been
a ﬁnancially attractive activity. Although the NGO involved in
promotion of OVF in the study area had established green markets
in the villages (Table 1) to enable the farmers to earn attractive
income from producing healthy organic vegetables, both organic
and non-organic vegetables are being sold in the markets at almost
same price. Therefore, there is no incentive for farmers to continue
growing organic vegetables for commercial purpose. This explains
why organic vegetables are grown at very small scale (Table 2)
primarily for household consumption. The farmers also mentioned
that they had been contented with whatever income that they
could earn by selling the surplus organic vegetables, and were not
concerned about the amount of proﬁt.
The prices of organic vegetables in the supermarkets of the
capital city of Bangkok could be 2e3 times higher than the prices of
conventional vegetables (Panyakul & Sukjirattikarn, 2003). Nonetheless, the farmers in the study area could not sell vegetables in
the regional and capital cities where the produce could fetch higher
prices. Another issue related to marketing of organic vegetables is
certiﬁcation, which is required to prove that the vegetables are
genuine organic. Cognizant of this need, the provincial DoA has
been made responsible for issuing the necessary certiﬁcation upon
request by the farmers. However, the farmers noted that the
certiﬁcation service has not been very efﬁcient, compelling them to
sell the vegetables in local green markets without any certiﬁcation.
Based on the provision for certiﬁcation, the farmers could initially
request the DoA for certiﬁcation when vegetables are ready for
harvest. However, the DoA ofﬁcials could not carry out the necessary tests on the vegetables for 2e3 weeks. Since the farmers could
not wait for so long due to the risk of their vegetables getting
withered or spoilt, they have no other option but to sell the vegetables in the local markets even without any certiﬁcation. Nevertheless, it should be noted that this is not always the case elsewhere
in Thailand. The farmers in some areas of the country had beneﬁted
a lot by selling certiﬁed organic vegetables that are mostly under
contract with agribusiness companies (Panyakul & Sukjirattikarn,
2003).
Normally, vegetables are infested with different kinds of insects
and pests. The farmers usually cope with such problems in various
ways that include the application of organic and inorganic pesticides, and the study area is not an exception. The ﬁndings of this
study showed a signiﬁcant negative inﬂuence of insect infestation
on the adoption of OVF, suggesting that the farmers do not practice
OVF when the vegetables are seriously infested with insects. The
farmers are also fully aware that pests could be controlled to some
extent using locally made bio-pesticides. In fact, many farmers have
been using bio-pesticides made from locally available ingredients
such as molasses, neem leaves and citronella grass. Another favorite
formulation used by the farmers for pest control is the combination
of wood vinegar with a product from charcoal. However, the
farmers do not use such bio-pesticides especially when the vegetables are already seriously infested with insects/pests. During the
group discussions held with farmers, it was revealed that biopesticides would work effectively only when the vegetables are
mildly infested with pests. Although some farmers also use physical
measures such as the nylon nets and traps to control pests, in
extreme cases, the farmers have no other alternative but to apply
inorganic pesticides to prevent further damages on the vegetables
when there is serious infestation of pests.
Moreover, the ﬁndings of this study also revealed the inﬂuential
role of the farmers’ length of experience in growing vegetables on
the level of adoption as well as extent of OVF. Experience could
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actually matter much in any business venture, and more particularly in the context of the small farmers, considering that they are
more prone to risks arising from natural, social and economic
uncertainties. When an economic activity like vegetable farming is
practiced for a long period of time, the farmers become fully aware
of the advantages and disadvantages of such farming, thereby
enabling them to make decisions on investing in similar kinds of
enterprise (Adesina & Chianu, 2002). Consistent with this, farmers
with relatively longer experience in growing vegetables have the
tendency towards growing organic vegetables.
While only about half of farmers in the study area are growing
organic vegetables, the area under such vegetables varied from
one farm household to another. The ﬁndings of the Linear
Regression Analysis revealed three factors, namely: the amount of
organic fertilizer produced by farmers themselves, the length of
experience in growing vegetables, and the perceived harmful
health effects of inorganic pesticides, which play signiﬁcantly
inﬂuential role in explaining the variation in the area under OVF.
While the effect of experience in the adoption/extent of OVF has
already been discussed earlier, the other two factors are also
subject matters for discussion. Of the three signiﬁcant factors, the
amount of organic fertilizers produced by farmers themselves
appeared the most inﬂuential. Considering that organic fertilizer
is an important input to improve the soil biology and activity
(Ryan, 1999, Stockdale & Cookson, 2003), the farmers in the study
area are well aware of such fact. According to the farmers in the
study area, many of them could not use the required amount of
organic fertilizer like FYM and compost because of certain
constraints such as inadequate ingredients required to make such
fertilizers and the unavailability of readymade organic fertilizers
for sale in the market.
It is worth mentioning here that the projects involved in the
promotion of OVF in the study area, had not paid much attention to
the use of green manure including legume crops, which have the
capability to enhance soil fertility. As justiﬁed from the results of
the Linear Regression analysis of this study, the area under organic
vegetables increased with the increasing amount of organic fertilizers made by the farmers themselves. Such ﬁndings have been
consistent with the ﬁndings of other studies that revealed
a signiﬁcant positive inﬂuence of organic fertilizers available at
farmers’ disposal on the area under organic farming (Vodouhe,
1995, Tovignan & Nuppenau, 2004).
Furthermore, the farmers’ concern about food quality and their
desire to live in harmony with the environment have also inﬂuence
on the adoption of organic farming (Zakowska-Biemans, 1998). This
is consistent with the ﬁndings of our study which revealed that the
extent of OVF has been positively inﬂuenced by the negative
perception of the effects of pesticides on human health. The
farmers in the study area were made aware of the harmful effects of
synthetic input-based vegetables on one’s health by the GOs and
NGOs involved in promotion of OVF. Such knowledge had been
compounded by the farmers’ own experience on the effects arising
from the use of such inputs on their health. Speciﬁcally, the farmers
who had experienced health problems due to the application of
certain inorganic pesticides strongly believe that such pesticides
are harmful for their health, and were found to be growing organic
vegetables in relatively large areas.
Conclusions
The results of this study reinforced the theoretical foundation
laid down by Rogers (1995) and the ﬁndings of many empirical
studies that adoption of particular agricultural innovations like
organic vegetable farming is a gradual process and that several
socio-economic and institutional factors play inﬂuential role in
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such process. The ﬁndings of this study showed that women could
play very inﬂuential role in the promotion of OVF only if they are
given full opportunity to take part in the promotional programs.
Moreover, this is also consistent with the trend of gradually
expanding the role of women in agriculture in many developing
countries due to the out-migration of mainly the adult male population. In view these facts, the agriculture development programs
of Thailand, including the OVF promotion program, should focus on
capacity building and mobilization of the women’s groups.
Depending on the speciﬁc situation, such capacity building
program should aim at enabling the women to carry out various
economic activities by helping them to develop the necessary
technical knowledge and skills, and by facilitating the development
of necessary support services including credit and marketing.
The ﬁndings of the study also indicated that the extent of
adoption of OVF depends on several factors that include the
required resources available at the farmers’ disposable such as
organic fertilizers, and improved effectiveness of bio-pesticides and
price of the organic vegetables. Many farmers would surely be
interested to practice OVF only if the required amount of organic
fertilizer is accessible and that the available bio-pesticides can
effectively control pests. Many farmers in the study area were not
able to grow organic vegetables due to the shortage of FYM and
compost, and the ineffectiveness of bio-pesticides in controlling
pests. Therefore, a program should be developed and implemented
that would promote the commercial production of compost. The
implementation of such program may require some initial support
in the form of, for example, soft credit to encourage private
entrepreneurs to invest in such venture. In view of the demand for
organic fertilizers, there is good opportunity for entrepreneurs to
earn good income from production of compost and other kinds of
biological fertilizers. Likewise, emphasis should also be laid on the
cultivation of legumes and other crops that can enhance the fertility
of the soil, as practiced by farmers in many developing countries to
fertilize their lands. Moreover, efforts should also be made to
enhance the effectiveness of bio-pesticides currently being used by
many farmers and to develop more effective alternative biopesticides.
Above all, the ﬁnancial return that the farmers can attain from
their investment plays a very important role in the extent of
adoption of OVF. Growing organic vegetables has not been
ﬁnancially attractive in the study area as the vegetables could not
fetch premium price for the premium quality. This explains why
organic vegetables are grown at very limited scale mainly for
household consumption. The farmers in the study area and elsewhere cannot be expected to grow organic vegetables at large
scale if there is no price incentive offered for their organic
produce. This would therefore entail formulating a policy aimed at
creating demand for and providing good ﬁnancial incentives to
organic vegetables.
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