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Abstract: This study aims to identify the causal attributes of sustainable agritourism in Thailand.
Agritourism is a systematic approach based on farm diversification for tourism purposes. Agritourism
is usually assessed with qualitative information. However, the assessment of agritourism attributes
involves considering the interrelationships among the attributes. Prior studies on sustainable
agritourism do not identify and address interrelated attributes using qualitative information.
This study applies the Delphi method to identify a set of valid attributes. Moreover, this study applies
triangular fuzzy numbers to transform the qualitative information into comparable values and uses a
decision-making trial and evaluation laboratory to identify the interrelationships among the attributes
in the causal model. The results show that sustainable business performance and rural economic
conditions are the key drivers of environmental sustainability. This result suggests that the attributes
that may potentially stimulate sustainable agritourism are the development and implementation of
an agritourism-specific plan, the development of a local business value chain, and government-led
tourism promotion.

Keywords: sustainable agritourism; Delphi method; triangular fuzzy numbers; decision-making trial
and evaluation laboratory; triple bottom line

1. Introduction

Sustainable agriculture is the practice of using an integrated farming system of plants and animals
that employs ecological and economic principles and considers the relationship between stakeholders
and the environment. Sustainable agriculture tourism (agritourism) was introduced to farmers’
stakeholders in Thailand to rehabilitate natural resources and the environment. The goal of sustainable
agritourism is not only to optimize the economic benefits but also to achieve maximum benefits for
the stakeholders, improve quality of life, and promote environmental conservation. Agritourism
in Thailand is promoted to help farmers become self-sufficient and is practiced by all professions
throughout the country. Agritourism activities are based on ecological and environmental preservation
to ensure that the health of ecosystems, the human population and the natural environment can be
sustained. Agritourism includes diverse and integrated activities aiming to improve the environment
and agricultural production, combines agriculture and forestation and focuses on cultivating cash crops
and improving soil quality and biodiversity, increasing the variety and quantity of agricultural products.
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Hence, agritourism is a subset of rural tourism that uses a diverse array of farms as tourist
destinations [1]. This is an economic activity with potential social, economic, and environmental or
triple bottom line (TBL) impacts that are highly dependent on the local characteristics of a region [2–5].
Agritourism has the potential to stimulate rural economies via its positive effects on farm income [6–9].
However, the extent of the financial benefits and economic impact is still contested due to conservative
estimates [3,10,11]. Yang [12] presented the economic and sociocultural attributes of agritourism. Other
studies on agritourism have reported noneconomic (i.e., environmental and sociocultural) benefits,
such as an increase in sustainable agricultural operations, the enhancement of farmers’ economic
benefits, and the stimulation of rural economies through ripple effects [13–15]. There is a consensus
in the literature that social, environmental and economic perspectives are important for sustainable
development. However, strategic agritourism attributes needs to be identified to understand the
consensus on sustainable agritourism [16]. Hence, the attributes of sustainable agritourism must
be considered.

Interest in agritourism has increased in both studies and policy because it presents a path for
farm diversification to generate supplementary income [15,17,18]. Farms used for agritourism are
often privately owned and provide tourists with recreational opportunities based on traditional
local activities [19,20]. Farms also provide lodging coupled with authentic indigenous cultural
experiences [8,21]. Agritourism thus requires a rural locality with a pristine natural environment,
which, in turn, requires committed investment and business models to ensure that the local ecosystem is
preserved in an attractive state. Scholars have argued that agritourism can support rural development
by generating business revenue and has secondary ripple effects such as increasing employment and
increased environmental protection [13,22–24]. There is a need to study how agritourism should be
properly performed to address future challenges.

Agritourism can contribute to sustainable development in rural areas by preserving the local
culture while generating supplementary incomes [13,25,26]. For example, scholars have quantified its
economic and sociocultural impact on farming communities [27]. In addition, scholars have explored
the influence of socioeconomic attributes on the effectiveness of agritourism businesses [28]. Scholars
observed that farms engaged in agritourism usually do not use systematic strategic planning [29].
There are a limited number of agritourism studies based on the sustainability perspective, particularly
on farms diversifying their green operations to engage in sustainable agritourism [30,31]. A lack
of long-term strategies and reliance on ad hoc management often leads to unsustainability [3–5,32].
Farmers are vulnerable to declining incomes and thus must adopt business strategies to mitigate such
risks. To fill this gap in the literature and to support sustainable agritourism activities, a set of attributes
needs to be identified.

Prior studies have applied descriptive methods to identify effective agritourism business
models [8,13,33]. For instance, Yang [12] used a qualitative information approach to study agritourism
focusing on economic and sociocultural attributes that increase environmental and cultural conservation.
In addition, those attributes are described using linguistic preferences, which are inherently vague
and difficult to process in the model. Prior studies also assumed that linear relationships exist among
the identified aspects. Prior studies do not identify a set of valid attributes [3,13,27]. Complicated
interrelationships exist among the attributes, and there are studies presenting the interrelationships
that exist among the hierarchical structure; however, these studies merely present the interrelationships
among the attributes [22,34]. These studies do not properly address the interrelationship and
qualitative information. Hence, this study proposes using fuzzy set theory to address the qualitative
information, and a decision-making trial and evaluation laboratory (DEMATEL) is used to handle the
interrelationships among the attributes.

The objective of this study is to identify the attributes for sustainable agritourism using qualitative
information. This study applies an expert’s linguistic preferences to the qualitative information and
identifies the interrelationships among the aspects. The contributions of this study are as follows.
(1) A set of attributes are identified based on qualitative information; (2) this study identifies the
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interrelationships among the aspects using a causal model; and (3) the criteria for improving industrial
performance are presented.

This rest of this study is organized as follows. Section 2 discusses the background of agritourism,
the proposed method, and the proposed attributes. Section 3 describes the methodology in detail.
Section 4 presents the industrial background and results specifically for Thailand. Section 5 discusses
the theoretical and industrial implications. The last section provides the conclusions and suggestions
for future studies.

2. Literature Review

This section reviews the extant literature to identify theoretical gaps, analytical methods and
proposed attributes.

2.1. Sustainable Agritourism

Sustainability dimensions have been increasingly relevant to agritourism [3,35,36]. The growing
agritourism literature remains inconclusive regarding sustainable and strategic performance,
particularly from the tourism firms’ perspective. Agritourism generates both economic and
noneconomic (i.e., sociocultural and environmental) benefits [13,14,29]. For instance, scholars concluded
that agritourism helps preserve and generate interest in the cultural practices of local communities [37].
Wu et al. [16] discussed the economic contributions of sustainable tourism using a multifaceted
perspective and argued that income from tourism, an increase in tourism, and employment are the
major impacts of agritourism. Agritourism also requires the involvement of government agencies to
develop and implement conservation plans for managing sustainable rural areas [15,38]. Agritourism
becomes unsustainable if done without proper planning. In agritourism, farms where agriculture
is currently being practiced also provide activities for tourists. Prior studies have focused on the
economic impacts on both farms and neighboring areas as they are the main beneficiaries [39].

In the literature, Shih et al. [5] presented broader debates, which create a significant problem
because ‘the farm’ must be understood as an economic entity and in terms of its social and cultural
significance. These scholars identified agribusiness characteristics that can be used to define a working
farm and showed how sustainable agribusinesses can be improved. The TBL perspective is applied as
a guiding framework for agritourism [2,32,40]. Kim et al. [15] pointed out that farmers are focused
on economic benefits, attesting to the primary role of agritourism in boosting regional and rural
economies by diversifying the income sources of farm businesses, a favorable effect on the farm
income that is usually observed. In general, these authors note that agritourism farms have been
found to be more successful in increasing their income. Farm diversification, which reduces farm
dependence on conventional agricultural activities, has emerged for different reasons in different
places. Farm diversification is defined as the reorganization of fundamental farm resources (i.e., land,
labor, and capital) and the development of alternative on-farm activities that are not directly linked to
agricultural production [41–43]. However, there is a lack of consensus in the literature on the typology
of the modes of diversification.

The classification used in the majority of previous studies is mainly for illustrative purposes rather
than being an attempt to define categories from the farmers’ perspectives [44,45]. Understanding farm
diversification from firms’ perspectives will therefore overcome the limitations of existing classification
schemes. For instance, scholars suggested that agritourism be included as a form of farm diversification,
where firms’ decisions are driven by goals such as increasing revenues, reducing risks, maximizing
the use of resources, cross marketing farm products, and other forms of value-adding [13,34,46,47].
The most dominant of these goals are economic goals [29,30,48]. This study is helpful because it
addresses a key issue underlying wider debates by recognizing agritourism as a physical activity rather
than a financial activity, which is especially important in terms of incorporating the large numbers of
agricultural farmers that may farm on a part-time basis and those that are supported by other streams
of income. In other words, the agricultural and tourist activities take place on a farm.
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Previous studies have mostly applied qualitative information to study sustainable
agritourism [2,3,18,49]. For instance, scholars discussed destination development from the perspective
of sustainability and emphasized contributing to local resident’s quality of life in tourism planning [35].
In addition, scholars attempted to understand the attributes of tourist satisfaction and revisited the
use of qualitative attributes [9]. These studies used the Likert scale for a questionnaire-based survey
designed to improve agritourism for purposes of community development [37]. In addition, changes
in tourists’ buying behaviors has economic impacts on agritourism. However, the existing literature
fails to satisfactorily account for these qualitative attributes. Hence, the qualitative attributes need to
be quantified using a proper framework for effective use in decision-making.

2.2. Proposed Attributes

Sustainable agritourism needs to be justified by the attributes. This study aims to develop a set of
attributes based on the TBL perspective and to balance the TBL perspective [50]. Prior studies have
increased our understanding of the attributes of agritourism [4,5,18]. However, the TBL must consider
agritourism attributes. Hence, sustainable agritourism must include farm diversification activities,
environmental quality at the farm location, and the uniqueness of the local rural culture in relation to
the TBL perspective. The opportunity to contribute to sustainable agritourism has also been found
to be an important attribute. Again, there has been no study on the activities of farmers that can
lead to sustainable agritourism. In general, sustainable agritourism should be more focused on the
opportunities that agritourism provides for harmonizing the TBL perspectives and creating activities
for consumers. This study contributes to enhancing the success of agritourism and meeting a need in
the market.

The economy of a rural society can become sustainable by ensuring that tourism is promoted
and that it benefits the farmers and rural communities. The proposed attributes include increased
income and profit, the employment of family members, and the generation of local employment
opportunities [13]. Scholars identified various perspectives on the political, social, ecological, economic,
technological, and cultural aspects of community tourism development [49]. Tseng et al. [3] confirmed
that collaboration used to secure a competitive advantage by considering tourism stakeholders can
generate social capital and thus help develop sustainable forms of tourism that improve financial
performance levels. Environmental management issues such as water use, waste generation, energy
consumption, and pollution should also be considered [39,51]. Diversification strategies and the
attributes of success differ depending on the rural context [13,29,37,47].

Sustainable agritourism seeks to minimize the impacts to the environment by reducing
environmental impacts, reusing resources, recycling all useful materials and equipment, prioritizing
the quality of services and increasing the number of visitors. Farmers seek social and economic
development that also conserve the local culture and activities. For a rural society to have a sustainable
economy, it is important to integrate the TBL perspective, which is essential for poverty eradication.
Hence, farm household members working for agritourism contribute to the local economy through
ripple effects such as increased spending on goods and services [33,52]. Increasing the business activity
in the locality is closely linked to the diversification ability of farms. Hence, five aspects are included
in this study 1. Sustainable business performance (A1); 2. Sustainable economy of rural society (A2);
3. Sociocultural sustainability (A3); 4. Environmental sustainability (A4); and Diversification ability of
farms (A5).

Sustainable business performance (A1) in rural areas indicates that there has been an increase in
the number of domestic tourists who consume products or services. Agritourism includes a series
of activities, such as working as a housekeeper, helping with the front-of-house work in hotels, and
visiting restaurants and attractions. Consumers flow into the region and spend money on byproducts or
become involved in agricultural activities. These agritourism activities increase the average income of
farmers through farm product sales to tourists. Agritourism activities increase total farm profit [3,13,50].
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However, these sustainable agritourism activities show that there is a relationship between the number
of tourists and the amount of the budget spent on the activities.

The sustainable economy of a rural society (A2) is vital to the TBL perspective, which is essential for
poverty eradication because global poverty is overwhelmingly rural. The TBL perspective is therefore
critical, and there is great value to be gained by coordinating rural development that contributes to
sustainable livelihoods through the efforts of farm household members working for agritourism and in
local employment. Strategies for rural development take into consideration local employees’ incomes
and livelihoods and the increased number of small businesses in rural areas, which generate strong
linkages to TBL perspectives to enhance the participation of rural people and communities [13,37,39].

In practice, sociocultural sustainability (A3) is the planning and evaluation of tourism development
and often focuses only upon rapid economic and environmental impacts; it is significant because
it considers both the society and the culture. There are many possibilities and challenges of rural
community-based tourism development, in terms of sociocultural sustainability, in host communities.
For instance, farm family members choose to stay in the farm household and integrate agriculture and
the local culture into tourism. Prior studies have argued that the sociocultural aspects of agritourism
have received little attention in the sustainable agritourism debate, and there is a fundamental need to
improve the social and cultural circumstances [13,39,49]. Nevertheless, the continuation of traditional
knowledge of farm practices can be used to promote traditional culture. Tourists participate in social
and cultural activities in local areas to understand the culture in the local region.

Environmental sustainability (A4) is a responsible and sustainable form of agritourism. However,
there have also been counterarguments. Community control and participation are a part of
environmental sustainability. Community agritourism is small-scale tourism that brings only
minimal economic growth and may not reduce poverty in rural areas [13,39,49]. For instance,
environmentally-friendly farms and agribusiness practices focus on environmental sustainability to
generate ecotourism, and environmentally conscious communities focus on sustainable economic
growth; the conservation of water, electricity, and energy; and the protection of local fauna and flora.
However, environmental sustainability ensures that our lives are comfortable while we meet our needs
for water and food and engage in waste management practices [16]. Sustainable agritourism includes
leisure activities and entertainment that do not cause damage to the environment or deplete resources
that we cannot renew.

The diversification ability of farms (A5) can lead to an increase in the satisfaction of tourists and
the number of revisiting tourists. Therefore, agritourism-specific plans and their implementation must
consider the needs of tourists and simplify the range of agricultural outputs. The development of a
local business value chain can lead to a better understanding of what motivates farmers to diversify
their agricultural outputs and can contribute valuable insights. Clarifying the motives leading to
involvement in government-led tourism promotion and the diversification of farmers is important
because this ability to diversify has environmental and economic benefits for farm operations [13,29,47].
Table 1 presents the proposed attributes used to measure sustainable agritourism.

Table 1. Proposed attributes.

Aspects Criteria References

Sustainable business
performance (A1)

C1 Increased number of domestic tourists

[3,13,50]C2 Improved average income from tourists
C3 Improved average income from farm product sales
C4 Increased total farm profit including agritourism

Sustainable economy
of rural society (A2)

C5 Farm household members working for agritourism

[13,37,39]
C6 Contribution to local employment

C7 Contribution to local employees’ incomes and
livelihoods

C8 Increased number of small businesses in the local area
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Table 1. Cont.

Aspects Criteria References

Sociocultural
sustainability (A3)

C9 Farm family member choosing to stay in the farm
household

[13,39,49]C10 Application of agriculture and the local culture to
tourism

C11 Continuation of traditional knowledge of farm practices
C12 Participation in social and cultural activities in local area

Environmental
sustainability (A4)

C13 Environmentally-friendly farm and agribusiness
practices

[13,39,49]C14 Protection of (indigenous) local fauna and flora
C15 Conservation of water, electricity, and energy
C16 Waste management practices

Diversification ability
of farms (A5)

C17 Increased satisfaction of tourists

[13,29,47]
C18 Increased number of revisiting tourists
C19 Agritourism-specific plan and implementation
C20 Development of local business value chain
C21 Involvement in government-led tourism promotion

3. Methods

This section discusses the industrial background and proposed fuzzy DEMATEL method.

3.1. Industrial Background

The tourism industry relies on tourists’ desire for relaxation and immersion in an authentic
local experience. Thailand, which is already a popular destination for foreign tourists, stands to
benefit from the enhancement of the economy’s agricultural sector through the adoption of agritourism.
In Thailand, there are 400 agricultural firms engaged in a variety of activities are engaged in agritourism.
The Thailand government promotes agritourism as an alternative rural development mechanism and
regulates it. Agritourism is a subsector of the tourism industry. Agritourism supports farm activities
targeting tourists, including farm demonstrations, farm visits, farm training, etc., as well as on-site
value-adding and sales of farm products. Agritourism occurs on a working farm or agricultural
plant and is conducted for the visitors’ enjoyment and to generate supplemental income for farmers.
Agritourism and nature-tourism farms might include a diverse array of activities such as outdoor
recreation, farming experiences, cultural entertainment, hospitality services and on-farm direct sales.

Agritourism is a subset of rural tourism that includes resorts, off-site farmers’ markets and other
leisure and hospitality businesses that attract visitors to the countryside. The attributes of tourism, as a
market, are important. Attributes are often differentiated and recognized by tourism marketers as
being important for decision makers of sustainable agritourism development. This study considers
value-added agritourism activities and their attributes. Agritourism is still in the new development
stage, and there are many attributes to be developed. Hence, this study identifies the attributes
considering expert validity and context validity. This study provides an assessment based on the input
of 21 experts from the academic, tourism and government sectors. These experts are experienced in
agritourism activities in Thailand, see Appendix A. The proposed attributes are selected based on the
literature review and actual agritourism activities that occur in Thailand. Rounds of questionnaires
were sent out to the experts, and the anonymous responses were aggregated and shared with the
research group.

3.2. Delphi Method

For this study, a group of experts on agritourism was selected. All participants were confirmed,
and all the members of the group received a questionnaire with instructions to comment on the selected
attributes based on their personal opinions. The questionnaires were returned, and the comments were
grouped. This study considers this set of attributes to further assess agritourism activities in Thailand.
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3.3. Fuzzy DEMATEL

Triangular fuzzy number (TFN) provides an effective means of quantifying human linguistic
preferences into computable form [3,53]. TFNs can be defined in terms of membership functions

W̃
k
i j =

(̃
lkLij, m̃k

Mij, ũk
Uij

)
and processed in terms of well-established rules for fuzzy arithmetic (See,

Table 2) [54]. These computations can be embedded into the DEMATEL technique, which provides a
way to elucidate the complex interrelationships that exist among attributes in a given problem [55].
DEMATEL can also provide a visual representation of these interrelationships to aid in decision-making.
The use of TFNs in DEMATEL results in a fuzzy DEMATEL analytical process.

Table 2. Fuzzy linguistic preferences.

Linguistic Preferences ~
t

k
Lij

~
t

k
Mij

~
t

k
Uij

no influence 0 0.1 0.3
very low influence 0.1 0.3 0.5
low influence 0.3 0.5 0.7
high influence 0.5 0.7 0.9
very high influence 0.7 0.9 1.0

Assume that a proposed measure is composed of a set of attributes Ť = {t’1, t’2, t’3, · · · , t’n}.
The attributes are confirmed in terms of content and expert validity. The content validity ratio is
measured by the yield values, which range from +1 to −1; positive values indicate that at least half
of the domain of expert raters rated the attribute as essential. The content validity ratio is thus an
indicator of overall test content validity. A particular value for pairwise interdependency is decided
for modeling this mathematical relation. The analytical procedures are presented below.

Step 1: Obtaining and aggregating the crisp values

Calculating the fuzzy direct relation matrix between attributes requires the comparison scale
to be designed into five linguistic preferences: no influence, very low influence, low influence,
high influence and very high influence. Suppose there are k members in the decision group that make
the assessment t̃k

i j, which represents the fuzzy weight of the ith attribute affecting the jth attribute

assessed by kth evaluators.
Normalizing the corresponding fuzzy numbers:

Ť =
(
t’t̃k

Li j, t’t̃k
Mi j, t’t̃k

Ui j

)
=


(
tk

Li j−mintk
Li j

)
maxtk

Ui j−mintk
Li j

,

(
tk

mi j−mintk
mi j

)
maxtk

Ui j−mintk
Li j

,

(
tk

Ui j−mintk
Ui j

)
maxtk

Ui j−mintk
Li j

 (1)

By computing the left (`) and right (∇) normalized value:

(
`xij,∇

x
ij

)
=


t’tk

Mi j(
1 + t’tk

Mi j − t’tk
Li j

) ,
t’tk

Ui j(
1 + t’tk

Ui j − t’tk
Mi j

)
 (2)

The total normalized crisp value (c):

ck
i j = [`ki j

(
1− `ki j

)
+

(
∇

k
i j)

2
]
/
(
1− `ki j +∇

k
i j

)
(3)

We adopted the synthetic value notation to aggregate the subjective judgement for k respondents.

˜̂Wk

i j =
(
c1

i j + c2
i j + c3

i j + · · ·+ ck
i j

)
/k (4)
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Step 2: Arranging the pairwise comparisons into the initial direct relation matrix

The initial direct relation matrix (M) is a n× n matrix obtained by pairwise comparisons.

w̃d
k
i j denotes the degree to which attribute i affects attribute j. Moreover, the initial direct relation

matrix isM =

[ ˜̂Wk

i j

]
n×n

.

Step 3: Generating the normalized direct relation matrix

The normalized direct relation matrix (N) is generated as follows:

N = ϕ⊗M
ϕ = 1

max
1≤i≤k

∑k
j=1

˜̂Wk
i j

(5)

Step 4: Attaining the total interrelationship matrix

The normalized direct relation matrix assists in attaining the total interrelationship matrix (t).

t = N(I −N)−1 (6)

where t is
[
ti j

]
n×n

i, j = 1, 2, · · · n

Step 5: Mapping the causal interrelationship diagram

Employing the following equations, the driving power (D) and dependence power (R) can be
obtained based on the total relation matrix by summing the rows and columns.

D = [
n∑

i−1

ti j]

n×n

= [ti]n×1 (7)

R = [
n∑

j−1

ti j]

n×n

=
[
t j
]
1×n

(8)

The causal interrelationship diagram can be drawn through the attributes using (D + R, D−R).
(D + R) is used to express the horizontal axis, which is called “Prominence” for presenting the
importance of attributes. (D−R) is the vertical axis and represents the “Relation” for displaying
the cause and effect interrelationship among attributes. If an attribute’s (D−R) has a positive value,
the attribute belongs to the causal group; conversely, when the attribute possesses negative values of
(D−R), it belongs to the effect group.

4. Results

Table 3 presents the aspects of TFN according to respondent 1. Defuzzification is applied in
Equations (1)–(3). This study integrated the responses from 21 expert respondents from the Thailand
agritourism industry to compose the initial direct relation matrix using Equation (4).

The initial direct relation matrix (M) aggregates the expert’s responses. The initial direct relation
matrix (M) generates the normalized direct relation matrix (N) using Equation (5). Equation (6) is
used to develop the total interrelationship matrix (t). The total interrelationship matrix (t) is used to
judge the interrelationship cut-off value for the interrelationship levels (strong, medium, weak and
no interrelationship).
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Table 3. Respondent 1: the aspects’ triangular fuzzy numbers and defuzzified numbers are transformed into crisp values.

A1 A2 A3 A4 A5

A1 [ 1.000 1.000 1.000 ] [ 0.500 0.700 0.900 ] [ 0.100 0.300 0.500 ] [ 0.300 0.500 0.700 ] [ 0.500 0.700 0.900 ]
A2 [ 0.300 0.500 0.700 ] [ 1.000 1.000 1.000 ] [ 0.100 0.300 0.500 ] [ 0.300 0.500 0.700 ] [ 0.100 0.300 0.500 ]
A3 [ 0.300 0.500 0.700 ] [ 0.300 0.500 0.700 ] [ 1.000 1.000 1.000 ] [ 0.300 0.500 0.700 ] [ 0.300 0.500 0.700 ]
A4 [ 0.100 0.300 0.500 ] [ 0.300 0.500 0.700 ] [ 0.500 0.700 0.900 ] [ 1.000 1.000 1.000 ] [ 0.300 0.500 0.700 ]
A5 [ 0.500 0.700 0.900 ] [ 0.500 0.700 0.900 ] [ 0.300 0.500 0.700 ] [ 0.300 0.500 0.700 ] [ 1.000 1.000 1.000 ]

t̃k
Li j t̃k

Mi j t̃k
Ui j t̃k

Li j t̃k
Mi j t̃k

Ui j t̃k
Li j t̃k

Mi j t̃k
Ui j t̃k

Li j. t̃k
Mi j t̃k

Ui j t̃k
Li j t̃k

Mi j t̃k
Ui j

A1 [ 1.000 0.778 0.556 ] [ 0.286 0.286 0.286 ] [ 0.000 0.000 0.000 ] [ 0.000 0.000 0.000 ] [ 0.444 0.444 0.444 ]
A2 [ 0.222 0.222 0.222 ] [ 1.000 0.714 0.429 ] [ 0.000 0.000 0.000 ] [ 0.000 0.000 0.000 ] [ 0.000 0.000 0.000 ]
A3 [ 0.222 0.222 0.222 ] [ 0.000 0.000 0.000 ] [ 1.000 0.778 0.556 ] [ 0.000 0.000 0.000 ] [ 0.222 0.222 0.222 ]
A4 [ 0.000 0.000 0.000 ] [ 0.000 0.000 0.000 ] [ 0.444 0.444 0.444 ] [ 1.000 0.714 0.429 ] [ 0.222 0.222 0.222 ]
A5 [ 0.444 0.444 0.444 ] [ 0.286 0.286 0.286 ] [ 0.222 0.222 0.222 ] [ 0.000 0.000 0.000 ] [ 1.000 0.778 0.556 ]

`xij ∇
x
ij `xij ∇

x
ij `xij ∇

x
ij `xij ∇

x
ij `xij ∇

x
ij

A1 1.000 0.714 0.286 0.286 0.000 0.000 0.000 0.000 0.444 0.444
A2 0.222 0.222 1.000 0.600 0.000 0.000 0.000 0.000 0.000 0.000
A3 0.222 0.222 0.000 0.000 0.000 0.714 0.000 0.000 0.222 0.222
A4 0.000 0.000 0.000 0.000 0.444 0.444 1.000 0.600 0.222 0.222
A5 0.444 0.444 0.286 0.286 0.222 0.222 0.000 0.000 1.000 0.714

ck
i j ck

i j ck
i j ck

i j ck
i j

A1 0.743 0.500 0.100 0.300 0.500
A2 0.300 0.720 0.100 0.300 0.100
A3 0.300 0.300 0.368 0.300 0.300
A4 0.100 0.300 0.500 0.720 0.300
A5 0.500 0.500 0.300 0.300 0.743
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Using Equations (7) and (8), we classify sustainable business performance (A1), sustainable
economy of rural society (A2), sociocultural sustainability (A3) and diversification ability of farms (A5)
as the cause aspects group, as shown in Table 4.

Table 5 presents the cause group (A1, A2, A3 and A5) and effect group (A4). The aspect’s two-way
effects occur for sustainable business performance (A1), sustainable economy of rural society (A2),
and diversification ability of farms (A5). There are no interrelationships among A1 and A3.

Table 4. The importance and causal effect of each aspect.

D R D + R D − R

A1 10.020 9.837 19.856 0.183
A2 9.627 9.288 18.915 0.339
A3 7.203 7.092 14.295 0.111
A4 7.772 8.917 16.689 (1.144)
A5 9.185 8.674 17.859 0.511

D: driving power; R: dependence power.

Table 5. Interrelationships among the aspects.

A1 A2 A3 A4 A5

A1 2.3284 2.1254 0.0000 2.0350 1.9659
A2 2.1718 2.1322 0.0000 1.9132 1.8651
A3 0.0000 0.0000 0.0000 0.0000 0.0000
A4 0.0000 0.0000 0.0000 0.0000 0.0000
A5 2.0711 1.8921 0.0000 1.8206 1.9325

Figure 1 presents the interrelationship among the aspects. The cause group includes sustainable
business performance (A1), sustainable economy of rural society (A2), and diversification ability of
farms (A5). Sociocultural sustainability (A3) is not interrelated with any other aspects. A medium
effect exists among A1, A2 and A4.
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Again, the total interrelationship matrix (t) is generated from Equation (6). Equations (7) and (8)
are used to acquire (D + R), which is used to express the horizontal axis, and (D−R), which is the
vertical axis, representing the “Relation”. This matrix illustrates the cause and effect interrelationships
among the attributes, showed in Table 6.

Table 6. The importance and causal effect of each criterion.

D R D + R D − R

C1 8.4725 10.0364 18.5089 (1.5639)
C2 8.4326 9.8768 18.3094 (1.4442)
C3 7.6859 8.8865 16.5724 (1.2006)
C4 8.9606 9.4149 18.3755 (0.4544)
C5 8.7920 7.5768 16.3688 1.2152
C6 8.1428 7.2608 15.4037 0.8820
C7 8.4815 7.3845 15.8660 1.0970
C8 8.7479 8.1096 16.8576 0.6383
C9 8.3013 6.6391 14.9403 1.6622

C10 8.8320 8.1638 16.9958 0.6682
C11 8.5658 7.7155 16.2813 0.8503
C12 9.2475 8.9392 18.1866 0.3083
C13 9.0729 8.8570 17.9299 0.2160
C14 7.1457 7.0073 14.1530 0.1384
C15 7.8536 8.0452 15.8988 (0.1916)
C16 7.7426 8.0803 15.8228 (0.3377)
C17 8.1209 10.0015 18.1225 (1.8806)
C18 7.2399 8.8135 16.0534 (1.5737)
C19 9.3226 9.0416 18.3642 0.2810
C20 9.2347 9.2105 18.4452 0.0243
C21 9.5519 8.8864 18.4383 0.6655

Figure 2 presents the cause and effect criteria groups. The top five important cause groups are the
Development of local business value chain (C20), Involvement in government-led tourism promotion
(C21), Agritourism-specific plan and implementation (C19), Participation of social and cultural activity
in local areas (C12), and Environmentally-friendly farm and agribusiness practices (C13).
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5. Implications

This section discusses the theoretical and industrial implications.

5.1. Theoretical Implications

Agritourism has often been implemented with enhanced farm revenue as the main
objective [9,13,48]. Recently, there has been growing interest in potential agritourism contributions
to rural economies as well as the conservation of sociocultural heritage and local ecosystems. Prior
studies attempted to quantify the value of agritourism based on incremental farm income, but the
assessment of secondary impacts of sustainable agritourism has been largely ignored. Hence, this
study clarifies the relationships among the key attributes to improve our understanding of the drivers
of sustainable agritourism. Furthermore, ref. [13] stated that agritourism has a great impact on the
human capital of farms because household members can work on the farms. Sustainable business
performance uses a balanced TBL perspective. The revenue gains based on increases in tourism levels
need to be balanced with the need to conserve the local culture and environment. Sustainable practices
thus ensure the long-term health and survival of businesses by considering the TBL perspective.

The results reveal a moderate mutual relationship with the sustainable economy of rural society
(A2) and a weak mutual relationship with the diversification ability of farms (A5). These findings
indicate that the complexity of sustainable agritourism is related to the interrelationship between the
ability and adaptability of farms and the economy of the localities where the farms are situated [11,12].
In addition, sustainable business performance (A1) has a medium effect on environmental sustainability
(A4). This is consistent with the notion that agritourism farms have positive environmental impacts,
since diversified farms are usually engaged in environmentally-friendly farming practices [13]. This
study also reveals the importance of agritourism in establishing long-term environmental sustainability.
In summary, economic sustainability refers to firms’ ability to provide for their current and future
economic needs; social sustainability focuses on preserving the local culture while minimizing the
permanent influence of the tourist influx; and environmental sustainability refers to the preservation
of the environment so that agritourism remains attractive in the future.

This is consistent with the general understanding of agritourism as a means to supplement farm
income. Nevertheless, the results clearly indicate that the sustainable economy of rural society (A2)
and the diversification ability of farms (A5) are interrelated with sustainable agritourism. This study
verifies that sustainable agritourism occurs only when there is a balance between the diversification
ability of farms and the economic benefits of agritourism for both farms and rural society. Sociocultural
sustainability (A3), however, does not have a relationship with the other attributes, has a minimal
impact on sustainable agribusiness, and contributes the least to strategic agribusiness performance.
Environmental sustainability (A4) is influenced by the long-term economic performance of both farms
and rural society. The ability of farms to diversify impacts the environment. This finding indicates that
agritourism is important for achieving environmental sustainability and suggests that agritourism
should be designated one of the more sustainable rural development attributes because it has a less
negative environmental impact than other forms of tourism.

5.2. Industrial Implications

The Thailand government coordinates development initiatives by instituting properly designed
policies. Such policies provide the basis for individual farmers to select diversification pathways that
do not overtax the local ecosystem or dilute the local rural culture. There is a significant risk of a
sudden initial burst of development without such coordination; the farm owners act unilaterally to
maximize their earnings from the tourist influx. This may lead to rapid growth in short-term earnings,
but overexploitation leads to the erosion of both environmental quality and cultural authenticity.
The community then incurs the long-term risk of losing the attributes that make for an attractive
tourist destination and eventually, agritourism will underperform. In addition, proper regulation
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and coordination by the local authority can prevent poor economic performance. The cause aspects
are sustainable business performance and the sustainable economy of rural society, which affect
the environmental sustainability aspect. This study focuses on sustainable agritourism and shows
that agritourism can be used as a diversification strategy to increase farms’ economic benefits.
The cause aspect is related to farms’ revenue sources after they engage in agritourism to enhance their
own sustainability. Operating sustainable agritourism is expected to increase sustainable business
performance and enhance farm profitability.

The results identify the most influential attributes for sustainable agritourism providers and/or
aspiring farmers who can use this information for promoting and marketing their products. Farmers
may consider offering products or services to generate a profit, but this will have environmental and
social impacts. Sustainable business performance should be aligned with TBL perspective planning.
Thailand’s sustainable agritourism aims to expose agritourists to agriproducts in a more meaningful
way and offers various activities that increase consumers’ involvement with agriproducts. Economic
activities in localities are linked to agritourism. Benefits accrue to local entrepreneurs catering to
tourist needs, which range from services (e.g., transportation) to tangible goods (e.g., food and local
souvenirs). The provision of a local network that provides goods and services to tourists is essential
to ensure successful agritourism and environmental sustainability. This integrated network serves
to coordinate the activities of the local merchants to prevent either undersupply (which translates
to opportunity costs) or oversupply (which can cause an undesired drop in the prices) of goods and
services. Coordination within such a sustainable business network, in cooperation with the government
agency in charge of agritourism, can also ensure the proper behavior of local businessmen and prevent
practices that may detract from the long-term reputation of the tourist destination. An agritourism
program should be designed to maximize the overall economic benefits to the sustainable economy of
rural society and ensure that the farms and local merchants cater to tourist needs and that benefits from
the program are equitably distributed among multiple stakeholders, as well as between the present
and future needs of the rural community.

6. Conclusions

Agritourism stimulates rural economies by increasing farmers’ incomes due to activity
diversification and satisfies the visitors’ needs. Rural regions with large volumes of visitors should
consider the TBL perspective. Prior studies have used qualitative information to propose various
attributes. Agritourism has the attribute of including various operational activities. This study
concludes that activities in agricultural settings and the sociocultural environment are vital for
sustainable business performance. This study identifies a set of sustainable agritourism attributes
and constructs a causal model to improve our understanding of sustainable agritourism development.
Hence, understanding the attributes can help decision makers in the government and private sector
to develop efficient resource allocation. Qualitative information was used to identify the proposed
aspects and criteria, and linguistic preferences exist. In addition, the attributes are interrelated. This
study applies fuzzy DEMATEL to incorporate qualitative information and linguistic preferences into
the analyses. The causal interrelationship model can be used to help decision makers understand the
cause and effect relationships among the aspects.

The findings show that the interrelationships among the attributes show how sustainable business
performance, sustainable rural economy development and farm diversification are interrelated.
Sustainable business performance is a dominant aspect of sustainable agritourism performance,
while sociocultural sustainability is interrelated with the aspects. Sustainable business performance
incorporates the criteria and impacts the service processes, such as farm activities, inbound
transportation, processing, waste collection, and outbound transportation. Visitors consider the design
of the activities, the characteristics of the services and processes, consumption and disposal, and so on.
These aspects are a part of the life cycle of the service and can be assessed. Nevertheless, sustainable
business performance should focus on the TBL perspective for the whole service or operational
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process. The economic approach has forced firms to continuously improve their financial performance,
while obeying market and government regulations. Meanwhile, visitors are demanding high-quality
products and services that are consistent with their environmental cultural and social values.

The main contributions of this study are as follows. (1) This study identifies a set of attributes
that can be used to assess sustainable agritourism; (2) by using qualitative information, this study
develops a case and effect model based on the interrelationships among the attributes; (3) the proposed
criteria are assessed for industrial practices, and we present the top five criteria in the cause group;
and (4) this study shows that an agritourism-specific plan that takes into account the TBL should be
integrated and implemented to ensure sustainability. The farmers have social and environmental
responsibilities that require a continuing and progressive process of involvement and the development
of the farms’ competences. This study presents the social and environmental issues associated with the
economic benefits and stakeholders, such as direct collaborators, partners and shareholders, suppliers,
consumers, the market, competitors, and the community.

This study has some limitations. This study collected questionnaires from academic, government
and farming experts. Perhaps a future study might compare the stakeholders’ perceptions of sustainable
agritourism. A future study might include some statistical data to assess the validity and reliability of
the responses of the experts. This study considered five aspects and 21 criteria for assessing sustainable
agritourism. A future study might increase the number of aspects and criteria. In addition, this study
was based on the perceptions of a group of experts. The interviewees assessed qualitative information;
perhaps quantitative data must be included in the study. These issues thus limit the generalizability
of the findings. Finally, the mapping of the interrelationships among the aspects was based on the
informants’ input; thus, the objective and subjective perceptions might introduce bias. A sensitivity
analysis could be included in a future study.
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Appendix A. Questionnaire

Attributes

Aspects

Sustainable business performance (A1)
Sustainable economy of a rural society (A2)
Sociocultural sustainability (A3)
Environmental sustainability (A4)
Diversification ability of farms (A5)

Reminder of criteria assessment

Attributes
C1 Increased number of domestic tourists
C2 Improved average income from tourists
C3 Improved average income from farm product sales
C4 Increased total farm profit including agritourism
C5 Farm household members working in agritourism
C6 Contribution to local employment
C7 Contribution to local employees’ incomes and livelihoods
C8 Increased number of small businesses in local area
C9 Farm family member choosing to stay in the farm household
C10 Application of agriculture and the local culture to tourism
C11 Continuation of traditional knowledge of farm practices
C12 Participation in social and cultural activities in local area
C13 Environmentally-friendly farm and agribusiness practices
C14 Protection of (indigenous) local fauna and flora
C15 Conservation of water, electricity, and energy
C16 Waste management practices
C17 Increased satisfaction of tourists
C18 Increased number of revisiting tourists
C19 Agritourism-specific plan and implementation
C20 Development of local business value chain
C21 Involvement in government-led tourism promotion
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Directions: Please indicate your level of importance for each of these aspects and criteria statements regarding sustainable agritourism. Place a “VHI” “HI” “LI”
“VLl” “NI” in the box of your answer.

Importance degree

no influence (NI)
very low influence (VLI)

low influence (LI)
high influence (HI)

very high influence (VHI)

For example: The assessment of criteria to criteria
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Please consider the relative aspects and provide the criteria’s influence level in all blanks.

For instance, what is the influence level (NI, VLI, LI, HI, VHI) between Sustainable business performance (A1) and the Sustainable economy of rural society (A2)?
The assessment of aspect to aspect

A1 A2 A3 A4 A5 Importance level
A1
A2
A3
A4
A5

The assessment of criterion to criterion

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 C17 C18 C19 C20 C21 Importance level
C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
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