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The overuse of agricultural pesticides creates high costs to ecosystems and human
health. One important reason for overuse is that markets in lower-income countries
do not sufficiently differentiate agricultural produce based on quality aspects, making
it difficult for consumers to select safe produce. Ecolabeling is a voluntary method of
certification to gain consumer trust by differentiating produce based on environmental
impact. Most studies have looked at consumer preferences for ecolabels, but the
preferences of producers to adopt such labels have received much less attention.
This paper aims to explore farmers’ choice preference for ecolabels, safe pest
management methods, human health, and the environment using a choice experiment.
We sampled 303 vegetable farmers from three peri-urban provinces of Bangkok,
Thailand, namely Ratchaburi, Nakhon Pathom and Pathum Thani provinces. Attributes
of pest management methods and outcomes included farm ecosystems, human health,
ecolabels, market opportunities, training in integrated pest management, and additional
farm cost. A mixed logit model was employed to quantify the effect of each attribute
on farmers’ preference and marginal willingness to pay for each attribute. The data
show high levels of pesticide use in vegetable production as farmers try to protect their
investment from a wide range of pests and diseases. Alternative control methods are
not widely available and are used in an ad-hoc manner to complement pesticides rather
than substitute them. Farmers’ willingness to pay for an ecolabel was 222 US$/ha/crop.
However, ecolabeling had a lower priority than most other attributes. We conclude that
there is a need to promote alternative pest management practices alongside ecolabels
to reduce the environmental impact of vegetable farming in peri-urban areas in Thailand.

Keywords: certification, environment, pesticides, agriculture, peri-urban agriculture

INTRODUCTION

High and incorrect use of agricultural pesticides has led to high external costs to ecosystems and
human health worldwide (Konradsen et al., 2003; Carvalho, 2006). For Thailand, the external costs
of pesticide use were estimated to be about USD 18.7-27.1 per hectare (ha) in 2010 (Praneetvatakul
et al., 2013). Negative externalities of pesticides can be reduced by using economic incentives
combined with supportive measures to change on-farm practices through awareness-raising about
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the adverse effects of pesticides and introducing farmers to non-
chemical alternatives to manage their pest problems. The role of
ecolabelling is to transfer information about the application of
good agricultural practices along the value chain to consumers.

Ecolabeling is a voluntary certification approach that provides
consumers with information about the environmental impact
of a product based on a life cycle assessment (Global
Ecolabelling Network, 2004). It allows consumers to make a
better-informed decision based on their preferences regarding
environmental impact, and also encourages farmers to reduce
their environmental impact in order to receive a premium price
for their produce (Nguyen and Le, 2020). While several previous
studies have looked at consumers’ willingness to pay for labeled
products relative to non-labeled products, much fewer studies
have looked at farmers’ preferences to adopt ecolabels. Such
information is important to understand if ecolabels provide a
strong enough financial incentive for farmers to reduce their
environmental impact.

Hence, the objective of this study is to estimate farmers’
preferences and willingness to pay for certification with ecolabels.
According to Altobelli et al. (2019), a higher willingness to
pay (WTP) by farmers for certification may guarantee a more
efficient use of resources. WTP is usually defined as the maximum
amount that an individual would be willing to pay for a
good or service without losing utility (Hanemann et al., 1991).
Farmerss WTP may depend on many interrelated factors, such
as socio-economic and demographic characteristics, individual
risk preference, health, ecosystems, and knowledge. Furthermore,
farmers may be more inclined to adopt certification if technical
assistance is provided and they are able to command a premium
price, but they may hesitate adopting certification if it increases
production costs.

Several studies have identified factors influencing farmers’
decision to use ecolabels. First, self-declared ecolabels (without
an external certification body) were found to receive similar
preferences than conventional (non-labelled) products (Delmas
and Gerguad, 2021). There is therefore little incentive among
farmers or consumers to adopt such labels. Second, group
certification is found to increase access to certification among
small and medium sized producers as compared to individual
certification, although it is still not easy for marginalized
producers to join (Pinto et al., 2014). Third, knowledge is critical
to increase farmer awareness of the environmental benefits of
a certification scheme and to stimulate farmers’ motivation for
and their adoption of better practices (Altobelli et al., 2019).
The adoption of ecolabels by farmers requires them to make
additional efforts and investment (Meemken et al., 2016), which
may include administrative costs, skills upgrading, purchase of
inputs, and cost of marketing.

Therefore, awareness raising about the adverse effects of
pesticides and introducing farmers to safer alternatives to manage
crop pests with an ecolabel can increase the adoption of agro-
ecological practices, although from a very low starting point.
There are also other possible benefits for farmers. Since most
buyers put financial and time resources into certification, they
tend to have a longer-term interest in working with a particular
group of farmers (Kleemann and Abdulai, 2013), thereby

investing in training to improve safety and farm performance
(e.g., integrated pest management). If successfully managed,
ecolabel certification for vegetable farmers in Thailand may
help to increase farm incomes and reduce rural poverty by
providing more stable market access and higher profits as well
as attract investment, encourage governmental support, and
encourage traceability. It could also benefit the local economy in
the long-term.

STATUS OF AGRICULTURAL
CERTIFICATION IN THAILAND

Organic standards in Thailand started as a result of many
factors including consumer interest in food safety; concerns
about the environment and ecosystems; changes in farmers’
mindset on organic farming and their interest to eliminate the
use of chemicals; the integration of farmers, entrepreneurs and
consumers with shared ideas or interests; the proliferation of
various forms of self-labeling (e.g., Nature, Bio, Green, Chemical-
free); and increasing demand for organic products in foreign
markets (Lohachoompol, 2018).

There are three broad types of organic certification used in
Thailand: (1) third party certification systems; (2) Participatory
Guarantee System (PGS); and (3) self-claims by producers or
supermarkets that rely on own monitoring mechanisms.

Organic Agriculture Certification Thailand (ACT) is an
example of a sustainable certificate standard used in Thailand
(Figure 1A). Operators certified as ACT can use the ACT
logo to sell their products (Organic Agriculture Certification
Thailand, 2020). There is also “Organic Thailand” (Figure 1B),
which is the official organic label of the National Bureau
of Agricultural Commodity and Food Standards (ACEFS).
Both ACT and ACEFS rely on third party certification as a
verification system relying on external agencies to inspect
and assure that the quality of production adheres to organic
certification standards. Apart from the ACT and Organic
Thailand standards, there are also other standards in use
such as those of the International Federation of Organic
Agriculture Movements (IFOAM), the European Union (EU),
the United States Department of Agriculture (USDA). The
main limitation of third-party certification is the high cost of
certification, difficulties in certification when the products are
diverse and produced in small quantities, and the fact that
the certification system is complicated for farmers and requires
many documents. As such, third party certification is often more
suitable for organic products that are exported or sold in high-
end stores (Lohachoompol, 2018).

Several other sustainable certificate standards in Thailand rely
on PGS. These do not involve third party certification but rely
on building trust between various stakeholders. Examples are the
Northern Organic Standard Organization (Figure 1C), the Surin
Organic Agriculture Standards Office, the Phetchabun Organic
Agriculture Standards Office (Figure 1D), and the Koh Pha
Ngan Organic Agriculture Association (Figure 1E), as specific
standards used to certify organic products of the members of
these networks. Other PGS labels include the Network of Thai
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FIGURE 1 | Examples of agricultural certification standards in Thailand.

Organic Agriculture Foundation (TOAF), Thai PGS Organic
Plus under the Network of the Earth Net Foundation, and
Lemon Farm Organic-PGS under the Network of Lemon Farms
(NawaChiOne Foundation, 2021).

The use of standards is important to gain consumer
confidence in agricultural products. There has been a push
for the use of standards by government agencies and the
private sector in accordance with IFOAM guidelines. There are
also efforts to develop agricultural standards for members of
particular groups, especially among development organizations
such as the Northern Organic Standard Organization and
the Organic Farm of Sufficiency Economy & Eco-Friendly
Farming under the Royal Initiative Project in Wang Nam Keaw
District, Nakhon Ratchasima Province (Green Health Fund,
2016).

METHODS

Data and Study Area

Data were collected in 2016 through a survey of 303 vegetable
farmers using a multi-stage stratified sampling approach. First,
three provinces near Bangkok, Thailand, namely Pathum Thani,
Nakhon Pathom and Ratchaburi were selected purposedly as
these represent key production areas supplying vegetables to
Bangkok. Ratchaburi is the province with the 2nd highest
vegetable and flower planting area in the country. Ratchaburi
has a total vegetable growing area of 72,685 rai.! Pathum Thani
province has a total vegetable area of 42,066 rai and Nakhon
Pathom province has a total vegetable growing area of 29,114 rai
(Office of Agricultural Economics., 2015). Second, the districts
with the largest vegetable growing areas were selected from each

16.25 rai = 1 hectare.

TABLE 1 | Sample of vegetable farmers used for the study in Thailand, 2016.

Province Districts Sample size
Nakhon Pathom Muang and Kamphaeng Saen 100
Pathum Thani Nong Suea 101
Ratchaburi Muang 102
Total 303

province. District agricultural extension officers were visited and
asked to identify villages where vegetables were produced. Next,
we selected about ten vegetable farmers per selected village.
A sample of 10 farmers per village was deemed sufficient as
farmers in the same village often use similar production practices
(Waibel, 1994). We aimed to interview about 100 farmers per
province. Eventually, a total of 303 farmers were interviewed
(Table 1). During the period of the survey in 2016, Kasetsart
University had no requirement for an ethics approval process.
Nevertheless, even if it was not independently reviewed by an
ethics committee, this study did comply with general ethics such
as informed consent, anonymity, and data protection.

Choice Experiment

The study employed a choice experiment to test farmers’
preferences for ecolabeling their produce. Choice experiments
have been widely used in the field of agri-environmental
policy. For example, applications have estimated the
willingness to pay to decrease pesticides toxicity to natural
enemies by apple and pear growers (Gallardo and Wang,
2009), factors affecting Spanish farmers’ willingness to
participate in a hypothetical agri-environmental program
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(Espinosa-Goded et al, 2010), determinants of farmers
willingness to participate in a subsidy scheme for pesticide-
free buffer zones (Christensen et al., 2011), German farmers’
prospective response to the “greening” of the Common
Agricultural Policy (Schulz et al., 2014), and a recent study
on farmers’ reluctance to reduce pesticide use (Cheze et al.,
2020).

Choice experiments are a common tool to assess people’s
preferences or decisions in hypothetical situations, for instance,
before a new product is launched, or a new technology is
made available. Target groups are asked to choose their most
preferred alternative from a choice set with several alternatives
characterized by so-called attributes. Choice experiments involve
the application of the theory of value (Lancaster, 1966) and
random utility theory (McFadden, 1974), where utility refers
to the total amount of satisfaction received from consuming
a good or service (Louviere et al., 2000). It assumes that a
good or service may be defined by a set of characteristics
with the value of a good being the sum of the values of
its characteristics.

A linear utility function is the most used functional form in
the literature to model utility. Using such function, attributes
can be treated as discrete or continuous variables and it is
possible to combine qualitative and quantitative attributes in
the same model. Econometric methods for analyzing choice
experiments include conditional logit or mixed logit models
(McFadden, 1974; Schulz et al., 2014; Cheze et al., 2020). The use
of the conditional logit model has been criticized for providing
unrealistic estimates because they do not represent random
taste variations (Hoyos, 2010). Mixed logit models, including
random parameters, are preferred to account for heterogeneous
preferences in a population (Hoyos, 2010).

We asked vegetable farmers to choose their most preferred
alternative from a set of choices with vegetable farming
characteristics, called attributes. Our choice model was developed
in four steps. First, attributes and levels were determined by
experts through focus group meetings held in Bangkok and in
the study areas (Table 1). Second, we calculated the number of
options using a full factorial as 2> x 3% x 4 = 144 and then
reduced this to 48 options using a fractional factorial design to
avoid confusing respondents with too many options. Third, each
choice card was built from two selected options. We used a total
of 24 choice sets. Last, six patterns were produced for interviews,
that is, each farmer answered four choice sets. Table2 and
Figure 2 summarize the attributes and levels used in the choice
experiment. For the second attribute on the health impacts, we
explained the two levels of the choice set as follows: high health
risk means an adverse event or negative health consequence as a
result of a risky pest management decision such as spraying toxic
pesticides, while the low health risk means not being exposed
to much risk as the result of a safer pest management decision
such as the application of integrated pest management. The
enumerators carefully explained the choice experiment cards to
the interviewed farmers and provided pictures with the clear
explanations. The farmers could also ask back.

A mixed logit model using a simulated maximum likelihood
estimator was used to estimate the indirect utility (Vi). The model

TABLE 2 | Attributes and levels used in the choice experiment among vegetable
farmers.

Vegetable farming attributes Levels and explanations

1. Impact on the Ecological
Environment and Ecolabelling
Certification Standard for
Environmentally Friendly Pest
Management Practices

(1) Few natural enemies (Status Quo)

(2) Good Ecosystems (high natural
enemies and good environment)

(8) Good Ecosystems with
Ecolabelling Certification standard

2. Long-term Human Health Impact (1) High risk (Status Quo)
(farmers and family members) (2) Good Health (low risk)

3. Market Opportunity for (1) Local market (Status Quo)
Environmentally friendly Pest (2) Supermarket (Store)
Management Products (3) Export

4. Knowledge and Training in (1) No IPM training (Status Quo)
Integrated Pest Management (IPM) (2) IPM training

5. Additional Costs of Production (1) O (Status Quo)
(USD/ha/Crop) (2) 318

@) 625
(4) 1,250

is specified as:

Vi = BoExisting + B, Ecosystem+ f,Ecolabel 4+ ;Health +
B4Supermarket + B;Export + ,IPM + §Price

where:

Vi: Indirect utility of farmers;

Bo: Coefficient of existing options (status quo);

B;: Coefhicient of attributes;

§: Coeficient of price;

Existing: Existing pest management;

Ecosystem: High natural enemies and good environment
without ecolabel;

Ecolabel: High natural enemies and good environment but
with ecolabel certificate standard;

Health: Good health (low risk to cancer due to chemical
pesticide use);

Supermarket: Supermarket store;

Export: Export market;

IPM: Received training in Integrated Pest Management;

Price: Additional production costs (1,000 baht/rai/crop).

The marginal willingness to pay (MWTP) for attribute i was
calculated as:

RESULTS AND DISCUSSION

Of the sample of 303 vegetable growers, 67% were women,
indicating the important contribution of women to vegetable
production in peri-urban areas of Bangkok (Table3). The
average respondent was 52 years old, which is consistent with
national data showing that most Thai farmers are 40-59 years
old. Farm households had 2.3 members on average and had
about 21 years of experience in vegetable production. The average
farm was about 1.2 ha in size. Rice was the main staple crop
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Attributes

Levels

1 (Status Quo)

1. The ecology,
environment and
environmentally
friendly pest
management and
ecolabelling
certification standard.

- Few natural enemies

- High chemical pesticide
contamination

- No certificate standard

- High natural enemies

- Low chemical pesticide
contamination

- No certificate standard

- High natural enemies

- Low chemical pesticide
contamination

- With ecolabel

2) Long-term effects
on human health
(sprayers, farmers and
families)

3) Market
opportunities for
products from
environmentally
friendly pest
management.

Supermarket

4) Knowledge and
Training in Integrated
Pest Management
(IPM)

No training

|

IPM training

5) Additional Costs of
Production (Thai
Baht/Rai/crop)

0 Baht

1500 Baht

3000 Baht 6000 Baht

FIGURE 2 | Attributes and levels used in the choice experiment with pictures.

grown, but all farm households also grew vegetables. About 39%
of total farm area or 0.48 ha/farm was used to cultivate vegetables.
About 33 different types of vegetables were produced in the
study areas. In Nakhon Pathom province, sweet basil was the
most commonly produced vegetable followed by fingerroot and
Chinese kale. In Pathum Thani province, yard-long bean was
the most popular vegetable followed by lemongrass and chili.

In Ratchabuti province, yard-long bean, cucumber and eggplant
were the most common vegetables. Most farmers sold their
products to middlemen in the village.

Regarding overall pest management expenditures of the
vegetable growers, it was found that vegetable farmers in
Ratchaburi had the highest average cost of pest management with
3,382 baht/rai (660 USD/ha), followed by farmers in Nakhon
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TABLE 3 | Average socio-economic characteristics of the sample of vegetable farmers, 2016.

Characteristic Nakhon Pathom Pathum Thani Ratchaburi Total/Avg
Households in the sample (n) 100 101 102 303
Women farmers (proportion) 0.65 0.76 0.59 0.67
Age (years) 53.3 53.5 49.3 52.0
Years of education 6.1 5.9 6.6 6.2
Full-time farm laborers (persons) 2.3 2.2 2.3 2.3
Years of vegetable farming 26.1 156.8 20.6 20.8
Farm size (ha) 0.77 1.93 0.88 1.19
Vegetable area (ha) 0.33 0.84 0.28 0.48
Vegetable area (proportion of farm area) 0.42 0.43 0.32 0.39
Costs of pest management (baht/rai)
>20,001
10,000-20,000
9,001-10,000

8,001-9,000 =

7,001-8,000 —

6,001-7,000 — 1 :

5,001-6,000 :If‘

4,001-5,000 | '

3,001-4,000 = T

2,001-3,000 : ‘ ‘ '

1,001-2,000 = :

501-1,000 ——————— ———— — e |
1-500 —| ‘ | [ | | [
No - l - ‘ l
0 5 10 15 20 25 30

O Ratchaburi

1 Pathum Thani

FIGURE 3 | Cost of pest management among vegetable growers in Nakhon Pathom, Pathum Thani and Ratchaburi provinces, 2016.

% of f
1Nakhon Pathom 2 of farmers

Pathom at 2,390 baht/rai (466 USD/ha) and farmers in Pathum
Thani at 1,550 baht/rai (302 USD/ha). Most farmers spent <2,000
baht/rai (390 USD/ha) (Figure 3).

The results of the choice experiment show that significant
attributes included ecosystems, ecolabel certification, health, IPM
training, and price (Table 4). Within the choice sets, about 10.3%
of total answers selected to opt-out to the two proposed choice
sets. The estimated coefficients display the expected signs for
the attributes, with positive utility associated with ecosystems,
ecolabel, health and IPM training, and negative utility associated
with increasing cost. Ecosystems and ecolabel had a positive
effect on choice, which indicates that farmers prefer to have
a good ecosystem with an ecolabel to show the high quality
and environmentally friendly vegetable products from their
farms. In addition, certifications can inform consumers and
other decision-makers about the sustainability performance of
consumption choices (Curran et al, 2020). As expected, the

variables “long-term health effects” and “IPM training” had a
positive influence on farmers’ choice. In contrast, the variables
supermarket and export were not significant. This might be
because most farmers prefer to sell their vegetables to the local
market since there will be fewer conditions or restrictions than
selling to supermarkets or export markets. However, the variable
“existing pest management” is also significant implying that
farmers may not be willing to accept new alternatives. Farmers
may not want to adopt alternative farming practices if these
increase production costs.

The parameter estimates were used to calculate the marginal
WTP for the selected attributes using Equation 2. Vegetable
farmers in the study area valued health as the most important
aspect (3,154 USD/ha), followed by ecosystems (2,197 USD/ha),
IPM training (1,274 USD/ha), and ecolabel certification (222
USD/ha) (Figure2). These results show farmers’ marginal
willingness to pay for each attribute. Farmers were willing to

Frontiers in Sustainable Food Systems | www.frontiersin.org

January 2022 | Volume 5 | Article 704233


https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles

Praneetvatakul et al.

Ecolabeling to Reduce Environmental Impact

TABLE 4 | Results of the mixed logit model for environmentally friendly vegetable
farming choice options.

Vegetable farming attributes Coefficient SE z p
Ecosystems 1.686*** 0.243 6.92 0.000
Ecolabelling certificate 1.877 0.252 7.43 0.000
Long-term health effects 2418 0.303 7.96 0.000
Supermarket —0.267 0.197 —1.36 0.175
Export —0.245 0.261 -0.94 0.348
IPM training 0.959*** 0.209 4.59 0.000
Existing pest management 1.657 0.369 4.49 0.000
Price —0.153** 0.065 —2.36 0.018
Log likelihood —980.057

LR ch2 (8) 350.63

Prob>chi2 0.0000

*** Significance at 1% and ** at 5%.

TABLE 5 | Estimates of the willingness to pay among different alternative
vegetable farming attributes.

Variable WTP ($/ha)
Ecolabel 222
Ecosystems 2,197
Health 3,154
IPM 1,274

pay 3,154 USD/ha/crop for low health risk, 2,197 USD/ha/crop
for ecosystem (high natural enemies and good environment
without certificate), 1,274 USD/ha/crop for knowledge and
training in IPM, and 222 USD/ha/crop for an ecolabel certificate
(Table 5).

Some limitations of this study warrant attention. Health
impacts were measured in qualitative terms as high and low
health risk, which is not very precise. The use of quantitative data
would have given a more precise estimate of WTP. Our findings
suggest that the value of the quality label is tied to producer
perceptions, but we did not explore variations between different
labels or between different market segments, which would be
valuable. The question of how the value of ecolabels varies with
market channels is another topic of potential interest.

CONCLUSIONS AND RECOMMENDATION

An important driver of unsustainable production practices
such as pesticide overuse is that markets do not sufficiently
differentiate agricultural produce based on quality aspects.
Changing these practices entails additional costs and risks for
farmers. Ecolabeling helps to differentiate produce based on
quality aspects, which can be an important monetary incentive
for farmers. Here we looked at farmers™ willingness to invest in
their farm to obtain ecolabels, which is an aspect that not many
previous studies have looked into.

The results clearly show that vegetable farmers in peri-urban
areas of Bangkok, most of whom are women, are interested to
adopt certification standards for environmentally-friendly pest
management practices. They prefer having a good ecosystem
with lots of natural enemies, low contamination with chemical
pesticides, and an ecolabel for their environmentally friendly
management. Transitioning to new production practices entails
cost to farmers, which necessitates higher farm-gate selling prices
(Jablonski et al., 2020). Nevertheless, it might be difficult to
meet producers’ expectations about certification and ecolabels
because of existing inefficiencies in the marketing of certified
produce (Velcovasky, 2016). The success of certification with
ecolabels clearly depends on the promotion of certified produce
among consumers as current consumer demand for certified
produce remains limited. The feasibility of ecolabeling as part
of direct marketing or other market arrangements depends on
consumer demand for local product attributes (Fonner, 2015).
Local labels have the potential to add value to products, even in
the presence of other available labels. The development of local
marketing strategies will require collaboration between farmers
and downstream market actors to effectively convey information
about production methods, location, product handling, and other
relevant information to consumers (Fonner, 2015).

The willingness of farmers to pay for the acquisition of the
above attributes, as derived from the choice experiment, are
used to estimate the social benefits. If environmentally friendly
pest management practices would be adopted on 5% of the
current vegetable growing area in Thailand then the social
benefits would be about 25.3 million US$/year. This provides an
indication for the size of public investments that could be made
to realize these social benefits, for instance through IPM training,
which is usually organized by the Department of Agricultural
Extension. Christensen et al. (2011) suggested that better
communication between farmers and extension services can
reduce the uncertainty among farmers about the consequences
of enrolling in subsidy schemes for a pesticide-free buffer zone.
Investments in agricultural extension would be needed to support
vegetable farmers in adopting environmentally-friendly pest
management practices, which would allow to them to adopt
ecolabels such as issued by the Department of Agriculture.

Our study showed that farmers have an interest in ecolabeling,
but give it a lower priority than their own health or the
quality of the environment. Farmers were willing to pay more
for alternative pest management options to protect their own
health and for achieving healthy ecosystems. Hence in promoting
alternative pest management practices it will be important to also
explain farmers that these practices will benefit their own health
and contribute to healthy ecosystems.

We found that IPM training was important to enhance
farmers’ knowledge to address pesticide externalities. Ibanez
and Grolleau (2008) also found that ecolabels can reduce
pollution levels, but showed that ecolabeling alone is not enough
to internalize all negative externalities. Therefore, to make
vegetable farming in Thailand more environmentally friendly,
ecolabeling needs to be promoted alongside alternative pest
management practices.
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