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ABSTRACT

In the global value chains (GVCs) analysis, controversy over the relationship between
economic and social upgrading remains. Many studies argue that economic upgrading (it consists
of product, process, functional, and inter-sectoral upgrading) does not always generate social
upgrading in developing countries, although they are key exporters of traded processed foods.
Neglecting labor issues can be a serious problem for the countries as key global buyers pay
more attention to these issues. This study examines the impact of economic upgrading on social
upgrading in the Thai processed food sector, using the fixed effect regression. The study’s
findings show that product upgrading negatively effects social upgrading. This result can explain
that the Thai processed food sector tends to become engaged in a ‘race to the bottom’. They
attempt to reduce their product costs (i.e., lowering wages) to keep competitiveness in global
markets. In contrast, the lagged variable of function upgrading is positively significant for social
upgrading. The key recommendation of the study is that private firms in the Thai processed
food sector need to pay more attention to social upgrading. Particularly, all stakeholders in the
sector should collaborate to create policies to support social upgrading in the Thai processed

food sector.

Keywords: Economic and Social Upgrading, Processed Foods, Global Value Chain
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Background and Significance of the Research Problem

Through the lens of GVC analysis, upgrading is recognized as a key path of development
for developing countries in GVCs. Previous research suggested that upgrading can be classified
into two broad trajectories: economic and social upgrading (Bernhardt & Pollak, 2016). On the
one hand, economic upgrading refers to countries’ ability to shift their position in a GVC by
producing products of higher quality and increasing output efficiency, thereby shifting to a new
functional position in that GVC. On the other hand, social upgrading relates to processes of
improvement in entitlements and workers’ rights (Bernhardt & Pollak, 2016).

Processed food products have become a rising star as major exporting product of
developing countries (Jongwanich, 2009; The Office of Industrial Economics, 2015). Many
developing countries, including Thailand and Chile, have become key producers and exporters
of processed foods, but upgrading in many production areas is needed. Previous studies have
shown that it is not an easy task to find the proper way of upgrading (Marcato & Balter, 2020;
Ponte & Ewert, 2009). Policymakers and other stakeholders need to understand the relationship
between economic and social upgrading in a productive sector. Some product categories in that
sector may experience both economic and social upgrading, but others may not.

Based on the literature in the GVC analysis, controversy over the relationship between
economic and social upgrading remains. Several studies argue that economic upgrading may not
generate social upgrading in developing countries. For example, excessive working hours and
involuntary and often unpaid overtime work are seen in China’s mobile phone industry,
although the country has become a key producer and exporter of mobile phones globally
(Barrientos et al, 2011). In contrast, Rossi (2013) suggests that economic upgrading (i.e.,
development in product quality and production processes) can bring positive outcomes for
workers, especially production skill upgrading and increasing wages. Moreover, empirical studies
on the impact of economic upsrading on social upgrading are rare. Most previous research
applied qualitative methods, such as interviews or surveys (Ponte & Ewert, 2009 ; Ponte et al,
2014; Rossi; 2013), which generally lack statistical confidence and inferences. These are
significant research gaps in the literature. This study contributes to the literature by examining
the impact of economic upgrading on social upgrading. The Thai processed food sector is

selected as a case study.
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Research Objective
This study aims to empirically examine the impact of economic upgrading on social

upgrading in Thailand’s processed food sector by product category.

Scope of Research

The study period is between 2002 and 2020 due to data availability. Product categories
of Thailand’s processed food sector consist of meat products, dairy products, fish products,
flour and cereals, vegetables and fruits (fresh or dried), sugar preparations and honey, coffee
extracts, instant tea, cocoa-based products, processed vegetable oils, and other edible products
and preparations. Data sources for the study are from the National Statistical Office of Thailand,
the Bank of Thailand, the Office of Industrial Economics, the UN Comtrade Database, and World

Development Indicators.

Research Methodology
1. Literature Review

Humphrey and Schmitz (2002) present four key types of upgrading: product, process,
functional, and inter-sectoral upgrading. Product upgrading refers to developing product quality.
Process upgrading occurs when countries can transform input factors into outputs more
efficiently through the reorganization of relevant production activities. Functional upgrading
refers to achieving a new function in a GVC, such as moving from assembly actors to distributors.
Inter-sectoral upgrading emerges when countries can leverage some knowledge acquired from
a current industry to insert their business into a new industry.

Trajectories in economic and social upgrading have increased in importance as a new
type of upgrading in the GVC framework. Economic upgrading is defined as the competence of
countries to move their position in a GVC by producing products with higher quality, making
outputs more efficiently, and shifting to a new functional position in GVCs. In short, economic
upgrading consists of product, process, functional, and inter-sectoral upgrading. Social upgrading
describes improvements in employee entitlements and rights, including the well-being of
employees. Social upgrading encompasses two broad aspects: measurable (e.g., employment
and wage) and non-measurable aspects (e.g., non-discrimination and harassment of employers)
(Bernhardt & Pollak, 2016).

Previous studies approached social upgrading analysis in the field of GVCs research

from two perspectives (Barrientos et al., 2011, Marcato & Balter, 2020; Milberg & Winker, 2011;
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Rossi, 2013). The first perspective sees labors as a productive factor. Conventional economic
theory views labors as an input of production. Firms attempt to maximize their profit and
minimize production costs. This can be seen as a trajectory of the low road when firms attempt
to keep competitive based on lowering wages and profit margins, especially found in developing
countries. Firms in developing countries are usually trapped in low-value activities and become
engaged in a ‘race to the bottom’. The second perspective views labors as socially embedded
and highlights labors as human beings with capabilities and entitlements.

Based on the literature, concerns about the relationship between economic and social
upgrading are growing. Social upgrading can be caused by derived demand effects. In short, the
experience in economic upgrading may translate into social upgrading (Feenstra & Sasahara,
2018). However, Barrientos et al. (2011) and Bernhardt and Pollak (2016) claim that the
relationship between economic and social upgrading is not necessarily positive, especially in
developing countries. Szymczak and Wolszczak-Derlacz (2022) also suggest that participation in
GVCs and economic upgrading in GVCs may have different effects on wages and employment.
The effects depend on countries’ characteristics and positions/tasks of countries in GVCs. Rossi
(2013) suggests that product and process upgrading in the Moroccan garment sector can bring
skill upgrading for regular workers, but not for irregular workers. The Office of Industrial
Economics (2015) states that Thailand has become a key producer and exporter of seafood
products in global markets, such as processed shrimp and canned tuna. However, labor
exploitation persists in the Thai seafood industry, including child labor and human trafficking.
Selwyn (2013) suggests that horticulture sectors in South Africa and Chile can achieve profitable
exports, but there are social downgrading situations occurring in the horticulture sector, such as
temporary contracts, and low pay.

Although there have been clear definitions of economic and social upgrading, a key
challenge is how to numerically measure the upgrading. The exact and definite measurement
of upgrading is inconclusive, especially for a specific product category. In addition, Milberg and
Winkler (2011) argue that the quantification results can show how much upgrading is occurring
in specific sectors of the economy and which productive sectors are experiencing relatively
more or less economic and social upgrading.

Previous empirical studies employed relevant proxies (based on data availability) to
quantify the upgrading (Bernhardt & Milberg, 2011; Bernhardt & Pollak, 2016). Product upgrading
is improving product quality. To quantify product upgrading, product price or export unit price

is a common proxy (Tham et al., 2016). Product quality reflects changes in consumer preferences
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and, consequently, product prices. This leads to price differences between high- and low-quality
products; higher quality means a higher price. However, a higher price may result from increased
production costs or inefficient production. Thus, using only product prices to explain product
upgrading can lead to misleading interpretations. Kaplinsky and Readman (2005) suggest using
market shares combined with product prices to determine product quality. Exporters and
producers who cannot achieve a cost-competitive situation often experience a decrease in their
market share. In short, both increased product price and market share can explain product
upgrading. Moreover, Khandelwal et al. (2013) quantify product quality using elasticities of
substitution given the product price and market share. However, Curzi and Pacca (2015) argue
that the elasticities of substitution are difficult to calculate from trade data and are of limited
use, especially for specific product categories of the food sector.

Baylis et al. (2010) and Jongwanich (2009) state that a decrease in the number of
import refusals can explain the process upgrading of food sectors. This is because if countries
are required to meet food safety standards, they have to improve their production processes.
The number of import refusals should reduce once they meet these standards. However, a vital
constraint on using import refusals as a proxy for process upgrading is data availability, especially
when focusing on a specific product category.

Functional upgrading occurs when producers and exporters can achieve new functions
in GVCs. Export diversification can explain new export functions in GVCs by moving from the
export of goods to the export of services. However, export diversification can clarify a situation
where a country only changes its export destinations while continuing to export the same
products (Jongwanich, 2020). This situation cannot explain functional upgrading since it does
not reflect a country achieving new functions in GVCs. In contrast, Pananond (2012) suggests
that outward foreign direct investment (OFDI) can be a proxy for functional upgrading. If
producers and exporters in a country want to run a business related to product distribution in
overseas markets, they often require increasing OFDI in the markets. However, OFDI data are
usually reported as aggregated data of a sector, not for a specific product category (Pananond, 2012).

Furthermore, inter-sectoral upgrading is difficult to quantify though its definition is
clear. This is because it describes upgrading only from a general perspective; it only suggests
that a country can export a new product but does not explain what areas should be developed
(Ponte & Ewert, 2009).

Bernhardt and Milberg (2011) proposed economic and social upgrading indices. The

economic upgrading index of a specific product is computed from an equally weighted
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combination between its market share in global markets and export unit value. By contrast,
Bernhardt and Milberg use an equal combination of changes in employment rates and real
wages to quantify social upgrading. Equally weighted effects of these indicators are assumed
since research cannot provide exact impacts of each indicator on the computation of economic
and social upgrading. It is a good start to use equally weighted effects rather than unequally
weighted effects for the computation.

The key advantage of using Bernhardt’s and Milberg’s economic upgrading index is
that it requires common international trade data (market share and export unit price) and is
easy to quantify multiple product categories. Also, it is easy to make a comparison between
economic upgrading indices of countries. The disadvantage of the index is that it cannot specify
sub-types of upgrading (i.e., process and functional upgrading). In addition, the formula for
economic upgrading’s computation is somewhat similar to the concept of product upgrading
proposed by Kaplinsky and Readman (2005). In terms of the social upgrading, the key advantage
is that it employs common data related to social development: wage and employment
variables. The disadvantage is that the index cannot capture other areas of social upgrading (i.e.,
poverty reduction, non-discrimination of employers).

Marcato and Baltar (2020), Milberg and Winkler (2011), and Tian et al. (2019) also
propose alternative measurements for upgrading types of each country or firm, depending on
data availability. Productivity growth, export growth, unit value of growth of output, and
increased skill intensity of employment can describe economic upgrading at the country-and
sectoral levels. Productivity growth, value-added growth, export growth, and business growth
ratio (i.e., firm revenue) can be used to explain economic upgrading at the firm level. Wage
growth, poverty reduction, and the human development index can explain social upgrading. In
terms of social upgrading, poverty reduction, improved political rights, and human development
index, the number of workers per job is used as a proxy.

2. Empirical Model

The study develops an empirical model to examine the impact of economic
upgrading on social upgrading in Thailand’s processed food sector. The dependent variable is
the social upgrading index (SUPy). To further confirm the robustness of the estimation, the
study also uses employment and real wage variables as the dependent variable. The
economic upgrading variables used in the equation (1) consist of product upgrading (Prod, and
Prod,.,), process upgrading (Proc; and Proc;;), and functional upgrading (Func, and Func,,).

Based on the literature and data availability, other control variables are chosen (Basnett &



The Impact of Economic Upgrading on Social Upgrading: 7

Sen, 2013; Gereffi & Fernandez-Stark, 2011; Melamed et al., 2011; OECD et al., 2014). They are
the manufacturing production index (MPI) and other macroeconomic variables (e.g., inflation

rate (INFp), human resource development (HD,), and the 2008 global financial crisis (GF,)). The

study does not take a logarithm on variables used in Eq. (1). This is because several variables

contain both positive and negative values.

The study applies the fixed effect regression to estimate empirical models. This is
because the data for empirical model is characterized as panel data. Also, the fixed effect
regression can control the effect of unobserved variables on other regressors.

SUPy = f(Prody, Prod.,, Procy, Prociy, Func,, Funcey MPI, INF,, HD,, GFy, V) (1)
where: i refers to product category, t refers to time t, and ]/j is fixed effect variables.

MPI is a common proxy for an industry’s gross domestic product (GDP) and refers to
the output of industrial establishments. Basnett and Sen (2013) and Melamed et al. (2011) reveal
that growth in the manufacturing and service sectors has positive impacts on employment.
However, Al-Habees and Rumman (2012) suggest that positive economic growth does not
stimulate employment. GVC participation is positively related to domestic inflation and wages.
In particular, low-wage countries are integrated into GVCs. The GVC integration places downward
pressure on domestic inflation, subsequently lower wages. This is because countries need to
keep their cost competitiveness in world markets (Andrews et al.,, 2018; Auer et al,, 2017). In
terms of the HD variable, previous studies argue that HD helps laborers improve their working
skills, leading to SUP (Gereffi & Fernandez-Stark, 2011; OECD et al.,, 2014). The 2008 global
financial crisis is commonly used as a control variable to absorb the time effect during the study
period.

For the variable measurement, the study uses the social upgrading index presented
by Bernhardt and Milberg (2011), which has been used in many empirical studies, to quantify
the social upgrading of specific product categories in Thailand’s processed food sector
(Bernhardt & Pollak, 2016; Salido & Bellhouse, 2016). The social upgrading index is built from
equally-weighted combinations of the employment rate and real wages (see equations (2)). As
discussed in Bernhardt and Milberg (2011), equally weighted effects of these indicators are used
because there has been no research that provides exact effects of each indicator on the
computation.

Social upgrading/downgrading = 0.5*(%AEMPY) + 0.5*%(%ARW?t) (2)
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%AEMPt is the percentage change in employment in a specific industry (such as the meat
industry and fruit industry) in Thailand’s processed food sector at year t, %ARWt is the
percentage change in real wages (its unit is 1,000 Thai Baht) (the real wage is adjusted by using
the consumer price index (CPI)) in a specific industry at year t. Employment (its unit is 1,000
people), real wage, and CPI data are collected from the National Statistical Office of Thailand
and World Development Indicators.

According to Bernhardt and Milberg (2011) and Kaplinsky and Readman (2005), the
product upgrading index is built from equally-weighted combinations of the market share and
export unit value (see equations (3)). Equally-weighted combination is used due to limited
knowledge of the impacts of these indicators on the computation. If the index value is positive,
upgrading has occurred; if it is negative, then downgrading has occurred.

Product upgrading/downgrading = 0.5%(%AMS;);t) + 0.5%(%AEUVj,t) (3)
where %AMS),t is the percentage change in the market share of Thai processed food in a market
at year t, %AEUV;j,t indicates the percentage change in the export unit value of Thai processed
food in a market at year t. The export unit value is calculated using export volume” divided by
export quantities (Salido & Bellhouse, 2016). Data used in Eq. (3) are extracted from the UN
Comtrade Database

For the process upgrading, the study uses the labor productivity index of the Thai
processed food sector as a proxy variable due to data availability. Milberg and Winkler (2011)
and Tian et al. (2019) suggest that if the process upgrading at the sectoral level occurs, labor
productivity tends to improve. Each product category's labor productivity data are extracted
from the Office of Industrial Economics. For the functional upgrading, the study uses the OFDI
of the Thai food sector as a proxy variable. This is because no OFDI data has been published
for each specific product category. The OFDI data (its unit is a million U.S. dollars) are extracted
from the Bank of Thailand.

In terms of other regressors used in Eq. (1), MPI, is collected from The Office of
Industrial Economics. The INF, (@annual %) is obtained from World Development Indicators. HD;
is proxied by enrolment in tertiary education (% gross), extracted from World Development
Indicators. The GF, variable is a dummy variable. It equals one if a financial crisis occurs in year

t, zero otherwise.

2 Export volume is in the real term. It is adjusted by the Thai export price index.
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Results
1. Descriptive Statistics
The test for the multicollinearity problem is needed since the equation (1) is in the
linear form. Table 1 reports the test’s result of the multicollinearity problem and finds that
there is no multicollinearity problem in the empirical model. This is because the correlation
coefficients shown in Table 1 are not close to 1 or -1 (Gujarati & Porter, 2005). Table 2
summarizes key descriptive of variables used in the equation (1). They consist of a number of

observations of each variable, mean, standard deviation, skewness, and kurtosis.

Table 1 Correlation Coefficients of Regressors Used in Eq. (1)

Prod; Proc;, Func, MPI;, INF, HD, GF,

Prod; 1.000
Proc; 0.048 1.000
Func, -0.163 0.391 1.000

MPI; -0.056 0.306 0.279 1.000

INF, 0.057 -0.157 -0.376 -0.106 1.000

HD; -0.014 0.496 0.571 0.357 -0.232 1.000

GF, -0.015 -0.082 -0.136 -0.052 0.034 0.184 1.000

Table 2 Key Descriptive Statistics of Continuous Variables Used in Eg. (1)

Key Descriptive Statistics

Variables
Obs. Mean Std. Dev. Skewness Kurtosis

SUP;, 171 3.615 10.081 0.937 4.791
Prod; 189 2.286 14.222 1.914 12.710
Proc; 173 93.986 15.129 0.167 7.756
Func, 207 1,025.433 1,207.553 1.365 3.854
MPI;; 189 93.742 20.454 -0.078 2.897
INF, 207 2.080 2.142 0.834 3.565

HD; 171 44.521 7.146 -0.895 2.939
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2. Empirical Results

Table 3 presents empirical results of the impact of economic upgrading on social
upgrading in Thailand’s processed food industry. The dependent variable of the model (1) is
the social upgrading index. The study found that the product upgrading variable has a negative
impact on the social upgrading index at the 0.05 significance level. However, other economic
upgrading variables have no impact on the social upgrading index. The study presents empirical
results of the models (2) and (3) to provide the robustness check. The employment and real
wages variables are regressed separately. The findings show that product upgrading has no
impact on the employment variable. Meanwhile, both the product upgrading variable and its
lagged variable negatively effect real wage at the 0.01 and 0.1 significance levels, respectively.
In addition, the lagged variable of functional upgrading has a significant positive impact on real wages.

In terms of control variables, the study finds that the MPI variable is not significant for
all models. It also shows that the INF variable is negatively significant for employment and real
wages. Meanwhile, other control variables have no significant impacts on the social upgrading

index, employment and real wage variables (Table 3).

Table 3 Empirical Results of the Economic Upgrading Impact on Social Upgrading

Dependent Variable

Regressors
(1) Social Upgrading Index (2) Employment (3) Real Wage
Prod;; -0.088** -0.239 -0.012%**
(0.035) (0.165) (0.003)
Prodiiy 0.086 -0.030 -0.017*
(0.065) (0.220) (0.008)
Proc -0.057 0.238 0.001
(0.105) (0.364) (0.008)
Procity -0.050 0.078 0.003
(0.121) (0.353) (0.011)
Func, 0.0001 0.005 0.0002
(0.001) (0.004) (0.0001)
Funcy, 0.002 0.010 0.001***
(0.001) (0.009) (0.0001)
MPI;; -0.075 0.238 0.004
(0.066) (0.523) (0.009)
INF, 0.138 -4.423* -0.127%%*

(0.385) (2.204) (0.031)
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Table 3 (Continued)

Dependent Variable

Regressors
(1) Social Upgrading Index  (2) Employment (3) Real Wage
HDy 0.312 1.524 -0.019
(0.385) (0.913) (0.023)
GF¢ -1.208 -3.031 -0.253
(1.866) (5.775) (0.206)
Cons 3.407 1.564 7.742%%*
(9.656) (55.648) (1.160)
Obs. 120 128 128
F-test 26.10%** 38.46%%* 53.52%%
Industry fixed effect Yes Yes Yes

Note:  1.* ** **indicate statistical significance at 0.1, 0.05, and 0.01 levels, respectively.

2. Numbers in parentheses are corrected standard errors.

Discussion

Based on the empirical results, the negative impact of product upgrading on the social
upgrading index and real wage corresponds with the discussion in Barrientos et al. (2011),
Marcato and Balter (2020) and Selwyn (2013). Firms in developing countries tend to become
engaged in a ‘race to the bottom’. They attempt to reduce their product cost (i.e., lowering
wages) to keep competitiveness in global markets. In particular, most firms in Thailand’s
processed food industry are small and medium-sized. Labor exploitation and other relevant
problems (e.g., human trafficking and child labor) to maintain firms’ competition can still be
found (Barrientos et al., 2011; Bernhardt & Pollak, 2016).

The positive impact of functional upgrading on real wages can be explained by an
increase in investment of large Thai companies in Thailand’s processed food industry. As
discussed in Rossi (2013) and Tian et al. (2019), functional upgrading requires higher skilled
laborers, which in turn implies large investment in training and the payment of higher wages.

For other control variables, the MPI variable is not significant. This finding corresponds
with the study by Al-Habees and Rumman (2012). That is, economic growth does not guarantee
an increase in the employment rate and wages. The INF variable is negatively significant for
employment and real wages. This could be the result of the long-run relationship between
employment and inflation, as discussed in Vermeulen (2017). When countries participate in

GVCs, downward pressure is placed on domestic inflation, resulting in lower wages for local
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laborers. This is true for advanced economies due to the threat of using foreign suppliers

(outsourcing) (Andrews et al., 2018; Auer et al., 2017).

Suggestions

Based on the study’s findings, some pertinent conclusions can be drawn. Private firms in
Thailand’s processed food sector need to pay more attention to social upgrading. This is
because most global buyers are concerned about labor problems, especially in developing
countries. Suppose developing countries fail to comply with labor standards proposed by global
buyers or neglect labor problems. In that case, they risk losing their market share in world
markets (The Office of Industrial Economics, 2015). Thus, private firms need to improve both
measurable (i.e., employment, wage, working hours) and non-measurable (i.e., employees’ rights
and fairness of employers) aspects of social upgrading. Private firms should integrate action
plans for social and economic upgrading. In particular, employers and employees in Thailand’s
processed food sector should participate and work together to create policies related to social

upgrading (Hamilton-Hart & Stringer, 2016).
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ABSTRACT

This survey-based research aimed to investigate the impact of financial literacy and its
components on access to credit among Muslim households in the southern border provinces
of Thailand. The data were collected from 825 Muslim households using structured
questionnaires, and various statistical techniques, including descriptive analysis and logistic
regression, were employed to analyze the impact of financial literacy and its components on
access to credit of the sampled household.

The study revealed that the sampled Muslim households in the southern border
provinces possessed moderate levels of financial literacy, with relatively low scores in financial
knowledge and financial attitudes. Financial literacy significantly influenced access to credit
among the sampled households. Furthermore, financial knowledge and financial attitudes
played crucial roles in increasing the likelihood of accessing credit among households.
Additionally, factors such as education, age, and household income positively influenced credit
accessibility. Specifically, increased age, higher education levels, and higher household incomes
were associated with increased access to credit through formal financial institutions. However,
challenges such as inadequate collateral, a history of loan defaults, inappropriate interest rate
setting, and interest rates not compliant with Islamic principles significantly hindered credit

accessibility for sampled households.

Keywords: Financial Literacy, Access to Credit, Southern Border Provinces of Thailand
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snu uashliindaiFeuanunsadifuvasiunldosaiiuszavsnm euslatgmenueinau uay
afvanuduuonaassgirnnssdunngniliininadyivinededsdudely

NYINUBVIINITAVY
WiaAnwladeinuauas BvEnareainyen19INI5EiLLAZ09AUTENBUTBINYENIINITI UGS
nsndsdutiovesniiseuyaduluaudminmenauniald

N1INUNIUITIUNTTY

Wnwen19n1913 U (Financial Literacy) auidgruuas OECD (Organization for Economic
Co-operation and Development) 118 mmifuazmmLSi’J’ﬂaLLu’JﬁmﬁLﬁmﬁmﬁﬁu NARNS U9
msRunazAdsmInsiy faghliiyaranserinfannudssuasloniasinmsasmu saudamst
viruaRuazngAnssunssiuiimanzay annsathanuiluldlunmajus delvdnaulad onldld
BEILMUNTAUAUANUANTALALANIUADINITVDINWDY TTEN1NITRUY FINMURNUNINITRY g
anansnuImsian1sRuldegnadised@nsain d3u Garman and Forgue (2000) 58U vinwen1n1stu
vaneda msiiyaratinuimamsiiu ilavdnnsdmiunisuimsdnnisiuauanasauidemmnis
nstiuresnulasliuszauudse vazdl Atkinson and Messy (2012) syrfianindn finwznis
N5 N8R N1ITANBIANUATENTNINNITRY ANy Viruad FIAINGANTTUNINTRY
fidndinlisedu ileyaraazannsavimsdadulaniesnsiuld sussdamaliyanaussqidmneg
N135AUF 8¢N19N1983U (Financial Well-Being) Igluvneiian oty IngasuanuvineveIA1ii invy
95U UsEnaunig 3 a3AUTEnaunan ABAIUIN1NITEU (Financial Knowledge) viruafng
n1313u (Financial Attitude) uag WoAns3uN13M193u (Financial Behavior) Aiflanuduiusiuilsions
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v
o

wenfinsnifissesduszneulassAuszneuniils azdunmsiiyanaezivinwensnsiuiimnzauls
yanadesinuinssiiuia suazneliiAnnsiiauainiansiuia saudwmasengAnssuma
mifiuﬁmmzamadl,l,ﬁiazqﬂﬂaﬁ?ut.m I iin1sUseyndfnwvinwen1an1sRusdeng AnTsun1enIsRu
voanguuszrnslulsziaungg wu nsddiusulunainnistu (n15eau N13aINY) warn15ide
U3msmensituiagsdalunmsidhiedude Wudu
dmTunsAnenansenureinyen N siusengAnssunsildsulunainnisiuvesnsgy
Usza1ns wulusruves Christelis, Jappelli and Padula (2010), Van Rooij, Lusardi and Alessie (2011),
Lusardi and Mitchell (2011a) way De Bassa Scheresberg (2013) ﬁ‘fﬁﬁﬁuﬁ@ﬁﬁﬁﬂwzﬁmﬁum
wazsinwen1an19duaslwuilduddiussulunainnisdu amuluiulazesudusg1esedase i
Tny Christelis, Jappelli and Padula (2010) wuiwwliumsamuluiuiiauiAsidestueeisdaiu
arwansomstlya ensaspulansiuamIAT wasnSamUETUNeYUTI WuRaTUNYeY
Van Rooij, Lusardi and Alessie (2011) ﬁwmfﬂﬂ’gmi’mqﬂ'ﬁﬁwﬂmmjmﬁaaﬂwqﬁwaﬁiaﬂ'ﬁﬁmﬁﬂﬁmw
n153u TaegAfanudnamaiuiiinasdnisamuluiuludadiuiidesunn 8slundidu De Bassa
Scheresberg (2013) %IﬁLﬁudﬁﬂa'uﬁuasiNﬁmmi”mqmiL'Eua'au‘uﬂﬂa%ﬁmammmumﬂmiﬁu
Ilohele ImaﬂaumamqmmuuiamauaEma]vimﬁmiﬂsmmmumuaa waznauiaegeisiinandla
mqmummumLLu’JIu;ma]u’mLLmumimwmmstnsuuLLauNmNLLmummwﬂiuaummmLiﬁﬂumi
avauauadslinniudniae (Lusardi & Mitchell, 2011a)
TughuvessufnuiigseSuismnuduiusseninainuennsfuiumatidainismansiu
sufenadrddudevesninsou SamAnvives Ramakrishnan (2012), Grohmann, Klihs and
Menkhoff (2018) uag Hasan and Hoque (2021) fijafinw1dnsnavesinugmanisusonisidnfs
U3n13119113838 kUMM Ramakrishnan (2012) wansliiuinanuimanisiududulalugnis
\hdsuinismsnaiiu yaraddvinwemsmsiulifsusiiniuiniemmanistu widsausaain
am‘wLL’mé’amLﬁaaﬂizéﬁ’quaﬂisumamiﬁuﬁé’aﬂmﬂﬁ A0AARBINUNUAN®IUDY Grohmann, Klihs
and Menkhoff (2018) finuinlaesialuudanisidndmianisduazldsunisudlulnonisuivuse
Tnssadneiugmumiemsiu uwiegidlsinuuazane Wuandiiuininenemaiulussduiigedu
fnaregnsdatausonisdndsuinmemanisiu Tnsnavesnadndsunasiunuiy wuinsiivinuemng
nsduiinidudsivaelinadrduvdsiuuiatuldfuhiunisuiuusdasadieiugiuimaiu
wazlusnunslgusnimienisiu wamaaﬁﬂwzmamiﬁuﬁqﬁu%Lﬁ%mmmLL%@Lmi'ﬂﬁﬁummﬁﬂmq
n3duTinnntu uasddudufisfuanaufinuives Hasan and Hoque (2021) fifnuwansznuves
NNwEN19N1EUADNITIIITININITHUNIUNITEUIAIS N15RUTI8E08 KazN1LT1TIRUNA VD
Uszansluruunvostinaine ImEJmamﬁifaL%aﬂszﬁﬂﬁ%wLﬁui”uﬂamiﬁmf'fuﬂa%’aé’mu’%mwm
N135RuAeY SnansenuegrditedAnsenadntiavnanistu Tnediuus wu e1@n seausels aus
Aeaffunmsshnuagaeuiiu LLazmmiﬁaaﬁmmaﬂLﬁaﬁmaaﬂwammﬂ'amsﬁﬁamiﬁuimmm
uaﬂmﬂﬁl UANY1Y8Y Disney and Gathergood (2013), Lusardi and De Bassa Scheresberg
(2013), Nkundabanyanga et al., (2014), Lyons, Grable and Zeng (2019), Srithirath and
Sukcharoensin (2022) fiyjangdnlulszifiudvinavewinugyenisiudenisidndunddudoves
AsA39uU lay Nkundabanyanga et al., (2014) wuiﬂﬁmmﬁmﬁué@ﬂmﬂiwiwmié’uﬁﬁau%mﬂﬁ
APUTDITUIANTNINYE TINBEN1INITR_Y waznsiihidudelussuuresiaviaruianatauaz g
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gonogrulitodAy wirzunndrsiulunuuseiangsiauasralsenaunis uazauYes Srithirath and
Sukcharoensin (2022) fiuandliifiunuduRusidunuasdtodfysenineinuenenisidu n1s
anasostoyatiliauung waznsthisdudevegiavuinnariazuingen uennigamuiiiuiia
Tapdurinuensiuiigeiunesiussneuntsazansefunnuliausinsvedoyatmans Savdmwa
sonsiindsdudevossfitruianatsuazauindeulumaiiddy vaedin13fnyives Lyons, Grable
and Zeng (2019) fild@Enwmansznurewineenansiulufifiang densiddudevesuiasuay
qlvusnsilaldsunns lunguuszansluvuun {lidmisde uazuszvnsfenenluasisnsy
Ussrmndu ndunuhnguaumzsuianarienailematioefiazldfulsslomianmaivnuemaiud
# TngiamzedadsnisgButuansuimsegadumanis vazitadedug wu Jadeiiiedesiu
Tndvainisnuaslnsadreiugumnisiiuenaiiamuddaunnivinuemeiumsiiu uwhedou
ANWIU19EIY LU 91uV3 Lyons, Grable and Zeng (2019) finunanisdnudaudsiunmdnulnesu
wiAgaanunsaduduiadulainnisiivnuegmenisiuiidveseiaBeurieliauFouansadsuyu
Iuﬂﬁiﬁﬁmﬁquﬁzam 1N9UANYIY8Y Disney and Gathergood (2013) wa Lusardi and De Bassa
Scheresberg (2013) #lifiuingBuiifisduauininisdush dnfdnduvesdudefifidununis
Jeuftganin{dadauinieanisiiuegluseduiia uas Lusardi and Tufano (2015) Anwaiii iy
mmé’mﬂ’uﬁ‘iwdwmmilﬁmﬁ’wﬁﬁu Usvaunsainanmsitu waznseniiau Tnsnansdnwiuang
Tituiyaaeiifisduanudifertuniausiinyssnssludnveiiifmuuasassamdougs wasdtu
AuBeriidunugs
nnmsmumunuAfeiifstemuidilnuinunibvinavesinuzynanisiudelenialuns

WNDNAuTareInssaufifaut193n e Ingnnnzaudne luUsemalneluiug 3 Sminmewauniala

'
d

ffusummematiuiidenlomanmsdanululssiudomends dufumufnunifdenuaulafine
feanmnuoInisviavinugenisiiy wasdedinnisitnidudediusiag saudansimunsng
nonidefiliaenndesmundnnsdaay thundsdesfalunadrdundduioveswnsusouyaduly
it 3 Sorfarsuaumalivield Wevwanisnmundusuamdlunisiaunssdurinueniniaiu
vesnaTou nasnaun1snsduliiAnnsUS U TrAadusimansiuliimadeniivatnuansuas
aonpdosiuanuesmsvesUsssuluiufiinndeiy

BNsAliun1IeY
nsfnuiseadaidunsfinuiseiuineemanmsturesnidouadymnsdhddudely
Eﬂwaﬂﬂ%’aL'%E)waaﬂ%’aSaul‘maqaauﬂajmﬁaashﬂuﬁuﬁﬁmﬁ’mﬂmmﬂ gzan WarusIsNa fiyaiasesy
vinwgnen1siuresndaieu uazdviwavesinuzyanisiuselenalunisidifdudevesiaFou
Ineyadulufiuiiaudminsoununiald fafunguiedislunsinuidandusiuFoulveyadaly
fuiidmiatinnni svan uazusdna Tngvimsduidensogisdau 825 fegr ddlsitesndn 400
#0619 naISALINTes Yamane Tunsdifinsurnavesuszanns fissduamnuidesiudosay 95 lng
Fenl¥i5nsduiiegaussLamauuuuLUaty (Stratified Random Sampling) audnduvesniaiiou
Tustaaudontn Tnsdusogdludmiatlami Sosar 33 1udwau 272 dregs Smtaszan Sovay
29 1uduau 239 feg1e wardminussnag fevay 38 1udiuau 314 fegrs mudidu lelild
MeghafinseunguuLInYeIsEIINTkarinInTE eIz
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msiselduuvasuauiBalaseains (Structure Questionnaire) uedssiiolunistivsausy
Yoya Insuuvasunuutseenifu 3 dauvdn uuvasuaudusn iudemaniiaovamdeyaiinly
RenfuanuninesaiiGeungusioeng 1wy e oy szunsAnuvesimthaiaFeu o1dn Wusu
druiiaes \udemanuiiaounudeyaiieatuseld s19918 SruuAuning nseen msnend uas
Fodrdalunsiinfeuvasiunuvesainiou wardruiany iuuvuasuauiiysinseduinugnis
N13RUVBIATATBUNGUAIDEN UTENBUMIY AMUTIAUARYIINTTRU ATUNGANTIUNINITRY ULz
AUINIINITRUY AINBUIFISIIVBITUIANTWUsEWALNE (Bank of Thailand, 2018) RIEERHEET
Wiguieunadisaatuninsinvessemeld

mMyinszideya Suuneendu 3 diw fe

duil 1 msllenissadfidmssaun Ingldaianud Sevay wazaieds Tlunsinei
AeafuanunimialuveseiuFounguiiet seduaziuuinuenansiuvesaiaSounguiaegng
Tagldinaminisfiansanasuuwinyemanistugs-s museasidoaluasied 1 iWelinsiudans
ﬂixmaﬁ’mmigﬁvﬂsLLuuﬁﬂwmamiLfiuLLaxaqﬂ‘“LJizﬂavsuanﬂejmﬁaaéwaiuﬁuﬁam%’wﬁ’mmaLmu
aneldnegluszdugs Ununans vides

M990 1 WERLNU9INTITRNTUIAZUUUIRREZ-

neual (ATHUULAN) ATILUA AZUULUILNANS AZIUUEA
NweN19NsEU (21 Avluw) <6 6-14 > 14
ALINNNTIEUN (7 AZUUL) <2 2 < azuuu <5 =5
NOANTTUNIINITRY (9 AZLUL) <2 2 < pznuu < 6 =6
NAUARNIINITEY (5 AZLUL) <2 2-3 >3

fiun: MNNISIIMUANEIAYILYBITI831U OECD/INFE International Survey of Adult Financial Literacy

Competencies, OECD, 2016 Usgnaun1siansaIn1snszneiuestinsiuy lngsuiasinaussinalneg

dfi 2 Awszidninaveinuenianisdusennutiandulunsidhidudeovewiudou
IneUszgndlduuuinass Binary Logistic Regression figaudsanu Y useenld 2 naueay ApATITOU
Liawnsadidsdude @afualildsueysi®) (v=0) uazasaieuaunsadidsdude (wefuarlssy
auilR) (Y=1)

wuusaesmimszinsanaesladanidlunsinuil Weanhenluiinfadouannsa
dndsdude Prob(Y =1) wanslémaaunisi (1):

1
1+e™H

Prob(Y =1) = (1)
o pdunnmesvesiiuusiuie wienisanassladafdnnvauaiuisanaunue e
Bo + B1Xy + - + BrXy ne?l Bo umrns?l By, -+, By uAmsdiimesvesinUsdaseid 1 o
k, X Wunnmesvesiudsdase waz e Wuan13iiugiusssui
wazilornnizdufiniiSeullannsadnfdudio Pob(Y=0) amnsaussanaalagaunsi (2)
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e_u

Prob(Y =0) =1—Prob(Y =1) = — 2)
v o a _a LY < u/1+e| A ' 1 < a
melauvudiaedladadn fanusmuaziludnsidiu wie Odds syrinsauiiazdulunisiie

winnsaifiuautnasiluveanisliiamenisainaula waslummgud wuudrasdlaiafnasyszunn
HansEnurainuIeluzUres Log Odds Ratio Feanunsauanalalnenisléilenduaani3fiu (Hailpern
& Visintainer, 2003) au@un1si (3) :

Prob(Y=1) |1 _ W
! [1—Pr0b(Y=1) =exper =H
logY = BO + BIXI + -+ Bka (3)

lnswuudnaedladainlugvaunmsiadunlilunsinsgridninavesinueniadusielenialy
nsnddudoresniauyadunguiiegidlununaudmiavewaunials Ieavidendadeluil

IOg Yi = BO + BlFLi+lenCi + B3Xi + & (4)

dlo Y, mneds nmsndsduidevesnsatou laed v, = 1 dlersidouaunsadinbduie (vor)
wayldsueusi) waz Y, = 0 ensaFeulianunsadriedude (vedunlilefueys®) FL; Aoszdu
ATLULYNYEN19N153U Ing; Aesrelarneiioureiuansiisou X; LflumLmas“uaﬂﬁumimuqmﬁuq Tu
wuuiaes ua g iunnmesvesnmnanndeuiiinisuanuaadoriulandudaszsoriu

duil 3 Tinszsidnsnavesinuzmsnsdusladundadudadmunlenialunisidids
dudovosniuFounguinegrmield TnsnsAnuinugmanisdudtusineg Adsmaselenalunis
hdadude (verduazldfueyia) Wisuifisuiunguadaseuiidlifumasdude (veduslaldsy
ouiA) uaznquiliddy Fednwaznginssunisdndulavesnsiseunguitegisaznuiniimaden
131 2 mMaden Aldddnwurvesniniesdiduiaszyndlduuusiass Multinomial Logit Tu
nsAnwil

dmsummnsduiinfidousiedd | sxfnduladenmadent | Ineildededass X; du i

ALNINUY

PI‘(Y1|X1) — eXp(BO,j-"Bl,in)

. et j=1,,j (5)
) exp(Bo1+B1,1%i) J ]

o X; unnwesveswiulsdasy x; wazaadauuwnuds 1eswnnasiuvesmuinazsduves
namadenwiniu 1 wie 3 Pr(y;|X) = 1 sy Ssfesimualimadenlamadonviadunguénsds
(Reference Group) kagiliovensuuuinasdlasmuualidisuuseduie k aa azls

Pr(Y;|X;) = f"p(—xﬁ’) edij=1,-,k ©6)
%, exp(xip;)
wazlun1sUsEIUAINISIAINBI UBIMUUTIa09 Multinomial Logit agldinainn1suszunu
ANNNS1TMDIA287D Maximum Likelihood waznisinauaiunsavesaanusesuigluniseduies
wUsmadlpevnluasld Aadn Likelihood-ratio Test uag Pseudo R? 1ngl¥ McFadden R? (Greene,
2012) lumsinauladonuuusassivanzay
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fedu Measgiingnematudiiuie delenadlunsdiiviuderesnauieundusios
Tuiufianufsminmeununeld mafinvidvhnmsuumeinssunsiBurielomalumadddudoves
ey Y; vondu (1) afatewinlifdudefualilisuewsi®) (2) ahiBoudnddude (fuazlisy
ousiA) uaz (3) A¥aseulidfu Tnsuuudiass Multinomial Logit Aldlunsilaszsiinuenanisiu
dusngg delomalunadndsdudovesaiaiounduiiesns fneandendsd

P( i)
log (—P(gg:zl:lsll()) = Bo + B1KLi+B2AT; + B3FB; + B3X; + ¢ @)

o KL; Aeszduazuuuaiuiniamsiiuniuieu AT, Aeszduaziuuinuaininisiu
a¥a3ou FB; fAoszduazuuunginssumsnunsiuadibou X; Wunnmedvesudsmunudug lu
wuudiaes wae & Wunnwesvesmuaaardeuiiiinisuanuaniedtusazidudasysefy

Taedauusauauitsluaunisd () uag (7) Ysenaudaenguiudsiiesuisnadnvueaes
ASISaunquiedsUsznaume el (Sex) Wusudsruunume dndumameazfiandu 0 imandd
Andu 1 dudseny iumudsiuunueny uiseenifiu 3 szdu fio e1gd1ndn 35 T (Age Young) fien
Hu 1 01gdu fandu 0, 35-49 U (Age Mid) ATy 1 engdus Ay 0, 50 YulU (Age Older)
Ay 1 91gdug dandu 0 Tasgasegiaus 50 T Tulugnimuliidungudneds duvssedu
nsAnw wisnisAnweendu 3 sesu dail seRumsAnenlsouduan (Primary Edu) dandu 1
sedudu Saudu o, nsfnwlseulatewazeyUIya (Secondary Edu) imndu 1 sedudue dien
0 waznsfnuuSaansauly (University Edu) Sandu 1 sedudug Saudu o Tnafuuals
nsAnwszAuisenduasdungusisds sudsiunitegerds (Munic) luiuusvu degueniun
wavadalu 0 wardregluwamauiaianlu 1 dudsnguen@n Wududsiu desudeuiendn
\nwAs (Occl) fianinfu 1 e1dnduq dauvinfu 0, e93nsusiwns (Occ2) fiawinfu 1 e1dndue i
ANYINAY 0, 91FMAN1Y (Occ3) Ay 1 nTwduq fawindu 0, o1dnsuinamiogninaialy
(Occa) fiawviniu 1 e1dnduq fidwinfu 0, 71991 (Occs) FAwindu 1 e1dndus fawviniu 0 waz
913U (Occs) fiAintu 1 91@wdue fewindu 0 Taglinguiinsnudungusnada duus
seuseld iuiuusuumusold uiseeniu meldsedus (Low Income) Ay 1 szdudue &
Andu 0, eldsziuiunans (Middle Income) fiandu 1 sefudug fandu o uazseldseiugs
(High Income) fanfu 1 sefudug fandu o Tnedmualineldsefulunaadundudibs

wagngudulsiiosursanniymiiduded delunisidrdedudelussuuaniduniniud
ueninileanaadnuzvesaiiFeusfiiudisiu UszneulusenguiadeiiinanaiaFoudiies eun
Fudsndnningauseduilifsane (Pt Mudsuseiafindatrszad (PU3) Muvsnisunny
unFefio/dmnuidsgs (Pta) fudsmsideyanienisfuliinsuiou (Ptis) Aagvieudsruniedio
nazaaIsalunstsyAuiuivesniaFeusiiy Mevdsmasolenalunislésumsouiiduidesn
fldaatuvdoanas nguiladefiAnaindauesdlsd Idun saudsiamaende/funuitugs (Pte)
wsieulumsifugeennuazldinaouiui (Pt8) sudsiymsumsegsaniiegends (PtL9) i
LmﬁjzymmsﬁmumamﬁshiLi‘]uiﬂmwé“ﬂﬁamu (PtL10) FuUsdaymanuduiusinsudisades

Y
Y vy

lumsfiansandude (Pt11) waznquiladunieuendu q Negusniwilen1snruaNANNIED duuasy i
8w usienvvzdmansznusevsanuzvemiiuazdliinezdmalidudeddnlunsdrtiduteves
psusould laun Mudsdgmnisszuinvedlsalain-19 (Ptl12) dudsanudssvesaniunisainaalyl



24 il yayarmd uidedls wmsus uasiwiidn Souau
asuluiud (Pt113) Avualisuwdsimaniidududsiu Tnadlonsuioudiasuuuszauiynniosndn
pzuuuadvuesszaulymluiidetug muualiasusouluddyniluiudsmwaidu Tunimunen
Wiy 0 Tumazsnls waziaiseuliazuuuszaulymannninaziuuadevssszaulyniluiite
Hue) Avualvesuseuliamluduusivaitu lmuuaanrindu 1 Tulsazduds

HANTIY
1. dnwainlusasunasiuureniaEeuneunuuaeuay

nsdmanguiegeaiioulneyaduluiuidmiatnmi szan warustna S 825
fe819 nudmihasuseusegsdnlngumeie Sevay 34.8 1Ounends Sovaz 65.2 ey
sewis 255 T finsfnungeaneglusyduuTaawituly Sosas 385 sosasunguiaegieinsfing
Tuszdudsen fosaz 32.0 lnemthaiuseudulvguszneveniingninniasguasanaenu Souas
31.9 sesunimthafiseurie 1w e Segay 17.3 vediminuns Segaz 17.1 uagyino1@nsuin
wenMANEAS Sevar 13.5 aud1au dmsuneldvesriuseunguiiedgne nuinguasiseudietng
dnllvgiiselfeglunguasideuseliuiunasieldm wuasaeuseldumnas fevas 57.7
seldiade 12,660.33 uwsisiitou uazaiuseuselen fevay 37.3 fiselfadeiiios 5,451.15 v
sewiou lnsnsuseunguiiedsiiselfiodsdeudiewiios 11,271.24 vindeiieu usdamuin
asuSoudilng Gedevaz 59.9 dnseenduegnainae wavasuSoudiulngdeiosay 52.6 lil
nilau vaziindudou fevar 47.7 iniau nenduasidouiiviauiniaulnends 202,662.80 v
foATISOU Im&JLméﬁmma&Lﬁuﬁgmaqa%L%udaﬂwqjLﬁumiﬁﬁmﬁumﬂmaﬁﬁm AnduSosay
39.8 spsaunAddouiiutuananitunisiuaaiguasionvu fovay 358 Juiuanuivnaude
dyana Sevar 15.0 uarfBuluanannsaldaaiu/annsaleauning Jevar 7.8 aud1du 3ndeya
dsrmuhniuouyaduluiufiauiminnewnunaldlduinmsundeiudanaffitesged 2 Tu 5
vosnafBusiavun uansliifulddnnsdfuanunasantunisiiudsiguassalunindrdsey
AouthannudiasidiuuasguuuunisliEmavanvanenniurnszuuantunaiu denadpaty
nan1sdTdnvemnifdudelussuvandunsiiuesniiFouyaduludminmouaunald 7
wuinguaiuFeumusainddudeld (vefiuuazdld) Anduiesar 393 warliaunsaiiduie
16 (vefusignuiias) fovay 7.8 vuznguilliidesnisgiiuanssuvaadumsiuidndiugeieienas
52.8 v0sngusiog1emun WesanaiuTeuyaduduniwesitldienudndudostud vie
vndumerimatBuiulussuuaniunsitudnduginsanendeilignioswmumdnmaunidld
mNuEgLveNsTUUAntuNSiY wazadFeunnanguesimnduvediiaglalaiueysa
Audaidosnauesnadnningausfufifiome

2) YINWENRIUNITRULAEAINAINTA NS AUNA WIS O

HansdTIanguiieg e useuyaduludmiadnnil szan uazussia wuiniiseu
AAZLUUINYEN19A198U (Financial Literacy: FL) Laf?iaagjﬁ' 12.3 AYWUY INATUULLAL 21 ATWLY AR
JuasuFeuietslfazuumadeiosas 58.6 uandifuiiasiseunguiogsiivinuenisnisiiuey
Tusgduuunans wazierSsuiisuduiinumansiiuvesussnnslusduUssmaannisdisaves
surnsusUsznAlnglul 2563 Aflazuuninvennsiuaiefesay 71.0 FiFuingusegnedsd
WinwennansduluseauiivesninszmnsTunmsinvesUsemareudnenn esanndayninisd
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Anusensiusasviruafinisnisiuiideudis Tnenquaiadeunadsluimismeununialdd
AZILUAILEMNINTIT (Financial Knowledge) 10asil 2.9 azuuu anaziuuliy 7 azuuy Aoy
Yovaz 41.4 Fsnguadiieuiiszdunnuinnsiuideutsiflofisuiuazuuussdiuauime
nsdulussfulssmaifiasuuundeleray 62.9 osnatiFeusesnsdauilumsdnuaends
Sushamusiu msduuduiusagaenisdudn LAz NiZesyarveiununtanatfineudism
wazdmTueAUsENaUAUIAUARNIINTIEU (Financial Attitude) Wuitngudlegellnzuuuviruai
yen5iueABET 2.7 Azuuy RnAzuuudy 5 azuuy Andudosas 54.0 FuderTeuiisuiu
azLuuTiruAinINsuedsssiulssmaiisefuazuuuadofosar 82.0 wandifiuinguadaiieu
fegsluiiuiismiatnnid szan wazusiina Swefseunsentnuesnsraununinsduly
spven Welindeusuiiofummmsnlinmitufiornintulueuen

M990 2 SEAUTIN®ENIINTRULALBIAUTENBU

NaN15a1573 fpuazATLUULRGEYDY
518015 " " .
ATLUURAY LG dszvnslussauussing
PINYENINITRY 12.3 58.6 71.0
- ANUEVNINITRY (AZWUANT AzuL) 29 41.4 62.9
- WOANTIUNANTRY (ATWUULFY 9 ATUL) 6.8 75.5 71.1
- FIFUARTIINTTRY (AZLULAY 5 AZLUL) 2.7 54.0 82.0

a1 Bank of Thailand (2020)

wiog1elsnan Sanuinasnioudieg1ellssAuarLUUAIUNgANTINN19NT53Y (Financial
Behavior) fifiouthed Insnguiegnafiazuuungngsunisnisiuaded 6.8 Azuuy 91nAzLUULY 9
azuuy Andudesas 755 TnsnginssuiindaFoungusogisdnilvgvildd uasdinzuuuadogandi
Anadglusziulssme Tdun nisindulanenisdudenues nisladnsasreute uarnisguaiues
aueanedlnddn uazsnnfinsaninugmensiiulagduunmuauansalunsididdude ves
p¥aSou wuinguasidouiedsiilianunsatiidude veduignufias) fasuuuinuenanisiy
srAuUIuNa1e MNTninsiiseAuasiuuAININIINITRY ALLUWTALARNINISREY Wagnginssy
mensiiusniniaeungudu s lasaiaeunguiiogieissdunzuuuiuauivnenisiiu uas
AzlUUTirLARNIINSRUTiRe Ut (s 0.75 AUy uay 1.85 Azluy MudFU vazfinguniiFou
flannsainfiedude @eduazdls) fsefuazuuuinuemanisiuiifningusegisiliausadiis
dudeegdmaulunnesduszney wandiiiuldegnadaauimsivinuemanmsiuivangauazdesa
TasuFousansaudmsianisnisfuvesaiibeulsevaunanolmasanuiiduinairFouluszes
maLLath'LﬁquﬁﬂﬁmmsﬁﬁmﬁuﬁLﬁummmmzauﬁLﬁ'ms{amiﬁmﬁmhiwf: Fea¥nninindedio
TuAnsaFou iliannsadidadudeldogramngmnianudidulunmsuasnuaniunuile
Wandnenmuazamulufanisvesnivsouls
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M99 3 AZLUUINEENINNTRUTUNAIUNITII DALY BVDIAS IS DY

nsiddedude AUIMNNITRY  WOANTIUNNNTRY  YiAUARNINITRN  inyen1en1tu
Laifg 2.93 6.84 2.65 12.42
VouAQNURHEs 0.75 6.33 1.85 8.95
vorkaziln 3.20 6.80 2.86 12.86

737: 1NNSANWN

3. VinwgmensdudeauasdulumadrfuvasduieveniiFeulneyadluiuiitora

WPUAUNALT

nsd1sRnguiiegeninseuaduludwmintdnmil sxan wazusEna Iuiu 825 fed
wuafuFeunguiegsiiveduardld S1uau 324 a¥uTeu uazaiSeuilifduuazaiaFousiveddy
uignUFias S1uau 501 daeee TneflafuFeugnufiasdude s1utu 65 ada3eu nansiassi
vinwgnensiudenuinasdulunmsitriedudevesniaeusiegns mnnsuszgndlduuudiaes
msannesladafin (Logistic Regression) wanuan15137 4 Mdulumiu Goodness of Fit wuindnad
Likelihood-ratio Chi-squared fifedaynneadiiiszdu 0.01 wanirfleduuszaninisanaesvesi
wUsBaszetaey 1/ Tunuudnaediduand1ainagud wazA1 McFadden R Sidwinfiv 0.1833 udl
A1 McFadden R? fidnpudiesin uiduanimunfvosuvudraedaiv delumsufifaedidisgming
0.2-0.4 (Wiboonpongse, 2006) wanaintlaseiiosurenisdnfdud ovesndasousaegne awnsa
adunglonalunisidnddudevesniideuseosdldesedivoddyneana

Tagwansfnu nuiinugmenstudmadensiisloniafiniafeuazamnsadinddude
Tussuvanunsiuldesadifeddny dedleutumsldasadhidudeld issduanudeiudes
av 95 lasidlonsadeuiivnueynanmsiuiuiulenalumaddsdudediuiu 1.0609 wh uandlidiu
dmsivinsgnenistuiindisliaiFouannsodanismmanisuldd fnnsnausunisesy nsamu
uawdanaviiaul Seflerudululigainfafeutsamnsadddudonffumumstiuiivuald ety

yaugingudadeiuasugio nuimnaiadeudungueldsedudi (Low Income) vz
denalilomaluninidfedudeanas 0.7519 wh Weisudunmsliaansadrdedudold wagdniou
BatudionsaFoudundguaeldseiugs (High Income) avdwmalilonidluniaddduioveniauiou
e 4.4028 wh daifisufunislilaansadiddudeld dssuanudeiudosay 99 uandlivi
IFmsiingldndmaliaisoullanugmaasugiaivinnusiuas anlenanisiliiuoouuaznis
avaumingauiifiomoifielfidundnningadseiu Wuamnddyivilindounelddon 4
Fudennszuuantiunsiuegisdio

dmiunguiladesnuoiguazmsinuivesimiiaieurensidiiduiovesniatou
wuhoguazmsinnfigiudmalinfiFeuilondlunadiddudeluszuvandumaiulduniy
Tnemunguiantiniadousiony 35-49 U (Age Mid) Somalumaiddsduidomiutu 1.3384 1w uay
WusatuimtiadeuiimsAnuseiuusyanatull (University Edu) vildaadeuiiTonaly
naddsdudediatu 1.5336 wh deifleufunsliaunsodifdudold fsduamudoiufosas

2
Na o

90 uazseray 95 Mua1Au Tlidiuiiimihasuseuiionguazn1sinuavuasilinvenen1siud
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avtu wardianuannsalumsuimsdamaminsiureseiaFeuldaunanniu dealiniaFeudianuesmg
wiswgiafiiius silvesaSeulienunindeiedmarelomalumsdidudeditetuersiFou

Tuduwesnguiladeifudeddalunmsdddudevesniaeu sunguiladeiingn
AT WUl nsivdnnindmussiuiiiiome (PH1) aviulenalinfuSouamnsadniduie
IfinTy 1. 5936 W ey aaﬂﬂaaaﬂummumaLsaumlmﬂs%mmumﬁmi“wu (Ptl3) “wﬂﬁiamaiu
s Edudevesndutoudiniy 1.6265 wh Wefsuivlenafinireuldannsadnddude 7
seumnudetulosas 95 uazdosaz 99 MUy axveulidiuinnsindnusetuiifieweuasz il
UseSadntntisenivendateu sxtoiiulonalunisididdudevesndaiou ewnaavy
nadudndudesananudsdunislifuuiadniou fudunsiiefidouindnningeuszfud
\iemeuarliflusySRandntrsenil a]uL?ﬁuaiﬁsﬂﬁﬁﬁmmL?ﬂlsJaamaamﬂﬂsﬁﬁaﬂuﬁlﬁmmwﬁﬁmﬁﬁu
o1 Eﬂﬁﬂmuﬂﬂaaaaulfnaiml,ﬂﬂmiaummnummmamawaﬂmwamﬂsuﬂuuadwﬂﬁummum
‘Uﬁu%ﬂﬂ’lﬂﬂi)’lﬂi’sﬁ@uwﬂVlﬁJ’]@ﬂ’J’]ﬁJWiEJ@J

A1519%1 4 A1 Odds Ratio NANSENUTBWINEENIINITRUsALUIIzdUluN SN T i udavas
AUy aduludmInvewaunald wuudIaes Binary Logit Model

Variables Coefficient Std. Error Prob. Odds ratio
Constant -1.7547 0.4325
Low Income -0.2850 0.1688 0.0913 0.7519*
High Income 1.4822 0.4184 0.0003 4.4028%**
FL 0.0591 0.0280 0.0349 1.0609**
Sex (F) -0.2025 0.1638 0.2164 0.8166
Age Mid 0.2915 0.1779 0.1013 1.3384*
University Edu 0.4276 0.1747 0.0143 1.5336**
Ptll 0.4660 0.2082 0.0252 1.5936**
Ptl3 0.4864 0.1853 0.0086 1.6265%**
Ptla -0.3074 0.2325 0.1862 0.7353
Ptl5 -0.3489 0.2439 0.1525 0.7054
Ptl6 0.6273 0.2605 0.0160 1.8726**
Ptl9 0.3059 0.2459 0.2134 1.3579
Ptl10 0.2998 0.1738 0.0845 1.3496*
Ptl11 -0.4361 0.1889 0.0209 0.6465%*
Ptl13 -0.3440 0.1955 0.0785 0.7089*

Pseudo R? 0.1833

LR Statistic (df) 91.7279 (16)

Prob. Value for LR 1.2007e-12
MR *** p < 0.01, ** p < 0.05, * p < 0.1

731: INNNSANWN
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dmsunguilafeiifnndvesgliiuieantunsiu wuidnsmaonds/funuddy (Ptie) 7
astu dwalilomalunisdiddudovesaiudoufindu 1.8726 wih vasiidgmmenuduiusseaing
WvthiAeadedunsiansandudodul] (Pt11) dsmalilonalunisiinfsdudovesndaiouanas
0.6465 Wi Waiisuiulenatindasouazidnlifisdude anuduiusirsiuuandiiiuiiaandy
nsduglsdBussilyumowionguasadousogsluiiui dminvsununialdidunguaiadouiissd
Arudssuasriannuidedesomsdssniiau dafu aortumstuiliuinisisinnsenmatRg]

4

fiaoutradunaiudmigliuing weefuunsnmaenideiideuiisge eanusununisusos
AudoundiifienuidswionisiadathsenifazihandeymmidilidelAemeldunsunsglig
oonlu uenanil nquiiadunsuendus fegueninilenisauauainigiBuuasliiiufidmanseny
AeruanunsalumaifdudevesniiFeunaduiedudinmuin Jymenudewesaniunisol
aulsiasuluiuiifaminmeunumels (Pt13) fsvsnasomsanlomalunisdnfvaudevesaiauiou
0.7089 Wi fiszdunandesiufesas 90
MyiATidvEnavewinuznensiudonuiezdulunsiifdudevesndaieunadn
Tuiluiissmiameuauniald mnnisdszgndlduuusassnasnnnesladafin wuininwenisnisiu
fisnsnasgrafituddylunisdnddudevesninousiedns uiegalsAnuinueniadunisidud
vangeadUszneudes nanmsaiilaliiesdusznoudesladdvinadenstnieduieveniatou
agyibaunsaUsuleseRuinuenenstuluisasesdUsznaugesvasnsiseulnlinnumuzay
niu Weannsnansziuded falunadnfsdudeudnduasadoudwanesely fafu ludusely
Jednausnanisfnudninavesinusninisiusessdusznevgssonnuiiasidulunisidiia
duderasaiauFouyaduluiminmeusuneld faeaziBeelumssd 5
defiarsananutnzdulunndifdudevesndausoudevinvemansiuiuandieiu Tng
WisuifsudunauaiaBeuilianunsadinfedude edudlalldiueysi®) wuiranuimensiu (KD
uazdiruARvIenIsiu (AT) intureseirFeuilflondlunisdidduieveseiifouduiu 26343
Wi way 4.1243 Wi awdidu issdunnudesiudesay 99 vugiideRansuisuiisuiungy
fhoghansadouliddy suienudminaiu uasiimuaimansduiinturesnuieurililondly
nsivaudevesaiadouiintu 1.0473 wh uaz 1.1337 wh auddy fssduanudesiufosay 99
wandliiuldinnsiauinisnisfunagiruzainisnisfuiinasvilviafaseulinrwanusaluns
fuwamenide Wilayadwesiunasnanssranuidssaziilugmsdindulalumsseunasnisasmu
naensuNsdensdndusimsnsiuiilinansuununasiduuilininzan uaziinnuanusalunis
vimsianaviiay taeliinsadeuiianiunienisiiuiiiun Jensadlenalunsdnfeiuded
suyulumsiBufimnzananssuuaniiumismsiuldietu
dwiunguiladedudeddnlunisdfdudevesniaFou nudadesnag Aflvsnadelonia
Tumsidhfeduidevesniaseunguietsiiinddude (vefuarlssuout®) Weifsuiungudioeig
i laifedude wefualailasueysi®) loun dadensviaanuindede/danudesgs (Pt4) vearl]
Tugaumesesifliisansddvinadsavselonalunsidirfsdudevesnsauiou Inovinlilonalunis
\ifsdudovesndaieuanas 0.3838 i usmnaantunsiuglvigfuansaimunandasiaude
fitnsimuanenidedulunundndaaiu (Pt10) azvililomalumsiindsdudevesniaFoudiiniu
2.3206 Win fiszdunudesiufesas 99 uazdmiulomalunsitniedudevesnsaseungusegng
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fidsdudold (veduarldsueyt®) Weivuiunguiegrailiddy wunansnwfiaenndosiu
densBeurinnrunindede/dnudssgs (Pt4) azdwalilemalunisidrdsduidevesaiaFou
anat 0.5832 i uazdmuiuduimnaiaFeuilifiusy iRndadiseni (Pt3) asvililenaluns
divAuSovesniaoudiuiy 1.7328 wh fiszdueuidesiulenay 99 uandsistuinanitumsiudng
Sindudedmiuasadeu Weomwinantunisdudulng s wsefiuaonuzanudes arwuannsaluns
Tseniivesniadou uardinniauondnsusidudeniisnmnendegdiuiniuddy uwioglsfaumn
antunmsiuansndiauendnfasiaudonidavg uasinissnuanondofiaenndosmmmanns
Saan avannsndaaiilinFeuyaduansnd furaadunlussuvansunsfuldiny

f151971 5 A1 Odds Ratio NANSENUTBWIN¥ENIINITHRURMLUIIEuluNSIIN TG uTavas
Avsouyaduludminmenauniald wWuudtaes Multinomial Logit Model

Variables Ref=2 vafiuslildsuausin Ref = 0 hifigiu
1 vafuazlasu 0 laifj&u 1 vafuaslafuoudid 2 vefudlildsuouda
iR
income 1.4949% 0.7180 2.0820*** 1.3925%**
(0.3040) (0.2938) (0.1395) (0.2939)
KL 2.6343%%* 2.5153%%* 1.0473%** 0.3975%**
(0.1313) (0.1291) (0.0442) (0.1291)
AT 4.1243%%* 3.6380*** 1.1337%%* 0.2748***
(0.2314) (0.2272) (0.0809) (0.2272)
FB 1.0208 1.1546 0.8841** 0.8660
(0.1100) (0.1072) (0.0555) (0.1072)
Sex (F) 1.1462 1.3313 0.8609 0.7510
(0.3662) (0.3575) (0.1696) (0.3575)
Age Yong 0.7705 1.0302 0.7479 0.9706
(0.4106) (0.3999) (0.1932) (0.3999)
Age Older 0.5152 0.5692 0.7479 1.7568
(0.5711) (0.5485) (0.2850) (0.5485)
Secondary Edu 0.4798* 0.4763% 1.0074 2.0994%
(0.4590) (0.4418) (0.2197) (0.4418)
University Edu 0.5879 0.3634%* 1.6176** 27517
(0.5170) (0.5052) (0.2427) (0.5052)
ptll 1.2871 0.9363 1.3747 1.0680
(0.5065) (0.4912) (0.2040) (0.4912)
ptl3 1.0757 0.6208 1.7328%** 1.6107
(0.3874) (0.3735) (0.1883) (0.3735)
Ptl4 0.3839** 0.6583 0.5832%** 1.5188
(0.4839) (0.4709) (0.2053) (0.4709)
Ptl6 1.3265 0.8647 1.5341* 1.1564
(0.5768) (0.5593) (0.2337) (0.5593)
Ptl10 2.3206™* 2.0675% 1.1224 0.4836**
(0.3537) (0.3428) (0.1662) (0.3428)
Pseudo R? 0.1605 0.1605
Prob. Value for LR 2.2e-16 2.2e-16

U8R Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
131: 91nN13FAN
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nsefUTENa

HANTISANYINUTT Finwen19nIskuvesnsisauyadunguiiagsludwminland svan uas
us131a egfluszdutunans fidoutrwnindnadelussiuussimadeutiann Tagamamdnunan
nsfinsa3euadusegnaiinnudiFesmasuamnenideiudinnuiu yadwesiununiana way
nsfuniusiuaeendeduihniideutish wargmnistiamdrlafinanaedousioussiiu ms
iFmie Tuiuarlinneunuiiiosunan msfiaugelunisldiiunnnimafvesuiiesuan uas
nsilGudesldswegiadui 1usdrmn uazaenadesiuilefiansaniinygmenisiiudiuunay
muaansolunsiiifedude wuinguadaieuiliaansadiddudold fszduazuuuaimuini
M3 AzuuuiruARIaNS R wagngAnssunamsiudiiniiaditeunguiiannsadnfsdudouay
nauAsISouTiliifosnisifu

dmunadiasgidvinavesinuemamsiiudensiinfdudevesaiiieusiogne wuiwinus
nensiuiiavinasdenafinlonafindaeunguinesvazannsadfedudelussuuantunisiu
Ifaeaioddey uazilefiansaniedninavesinuenenisiusiuladundsiolonalunisidiis
AuderaseiriFounduogne wuhmsinnuinmansiusasiiruafivienisiuiiituardsaselonalu
nsindduderesaideuinedldiiutued siitudfey aenndostunisdnyives Srithirath and
Sukcharoensin (2022) finuimnaiaiFeundeuszneumsvnananauassuagoniiilsysusinugma
nsduiigeiuasisansedualiauinsvesteyarnans fezdwmalviniaZounarssiavuianans
wazruagomdndeaudelusruvanitunaiuldifinty wandfifuiinisdenudmaniiusasiaug
ARvIMsiuinazsilfesadouimauannsalumsdumeends dlayadwoaiu Wilomimdes
Tun1samu wazdiiaunid ddonisliuaznseeuiiuagilugnisdadulalunisessuaznisamu
naenuMIIdenuanfusimansiuilinansuunuuasdfunuilivinzay uagdanuanusolunis
vimsdananilay eliinsudeudianiusmenisituiiifuns Tensadalenalunsdnfeiudedid
dFunulumsgBufivanganinszuvantumanaduld ety fadulunumanisfinyives Disney
and Gathergood (2013) wag Lusardi and De Bassa Scheresberg (2013) 67?1‘12’Lﬁu’i1qﬂﬂaﬁﬁisﬁu
vinwgmansiuiilid fnfldnduvesdudenfidununsgBuiigsnityanadifsinugmanisdueyly
seAUiid wogyarafiviamuianinduenannlumd evewflid s snifunenidegs lneyaaa
wieniudiailafiasfAudofifsunudiuiiung Bertrand and Morse, 2011) wargjifivinyenanisiud
i ifﬂﬁLLmTﬁuffjﬁ:umﬂLméafjﬁmuaﬂswuﬁﬁawﬁwqﬂ (Klapper, Lusardi, and Panos, 2012) uaga1n
nansAnmstusuladaauanaiiFeunguieinaifisefumsAnngaaziiseldd azhliaiaEeu
fanugnedinuuaziaseghafidmuindedo ivlenmanisiiusouuazduningfifsanedenisld
Bundnnswdeussiu dwadaundenisinidudevesniiousteiteddy

uenniiu madnfeiudevesniaudousadundguitegsdinaudediialunsidrdsdudenin
Sﬁaﬁi’ﬁmﬁ”’ﬂﬂmmﬁméﬁﬁmmLLaz;:ﬂﬁfjﬁm Tnedgmmsimdnmindmuseulifisane nnsiiusyaan
dathsenil uardgmnisninnraindede/danudssgeoindufoudnadutadodugfeudd
dvsnasislenalumsiirdaduidevesaiasou luvasiidedinnisiddduiovesniadeusully

D

€

vy ° J S VI v a 1Y & = o = g

gy nudgmnsivuanendeiliduluaundndaa uazdnsnenileas Nfmaludymidma
fon1sanlan1alunisiinfisduid91e9ns T auNquAT019 TeaanAdaiunNad1593209 Bank of
Thailand (2020) Ainvamaiiszvuldannsadidurasiunulussuiandunsluiasideniiag
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Lldu3ns Wesnvnquanddlunisvedudeluszuulidnasfeaivnangiuznsiullfvie
seldiliifioane lifanuanudlalundaduet lindluAndomsizAninazgnufias [eulvwde
Fupounshesieliuinistiarugeen uaznsvandnmindmuseiu wandidiuinaniunaduding
f\i’wﬁ’mﬁuL%ﬁ’m%’m%”gSauﬁmmmwmL%aﬁau%ﬁm’]mﬁm Inedansiimnudusnlunmsdsziy
ﬂmmwmﬂmumiﬂmﬂiaaﬂmammmmmuau fndnvingmusetuiiiiome lufiusy RmsRntdndisy
il wavthiauondndasiaudenifisnsnondogdiuinsundd evandsstgmmsuanuaune
TunsdrsenildurosfiionasiundstagmaudeildnelhiAamelfunansumaiudlndilu
ouan wieghslsfinumnaniiunisiiuannsodiauendn Savidud e dfavg unazinnsimun
nonilofiaonndomundnmsdany aranunsaduaialindausouyadualadn fuuinisudiosi
dudeuaznanfasimensdudug ifntu Ssduiadofonuuliaiifeunaduainsodidumds
Guyuluszuvandumaiuldnniulueuaa

Ualsuauuy
1. fotauasuzdmiunsimaideluly
WeandgmnnsdididudoresndiSoutanasuaidlvinoufinuannsalunsuims
Juldegramunzay Jivunulevisuariujifdnludieesniuunagnsdeasuinuenianisduun
naunsiFeuthmnedsi
1.1 VSuugsdesnamaidnfeesdanuiesinueniamaiu waradanmadoudidunsen
ﬁugmmmimwmiﬁu AUARNIINITRY u,aquaﬂﬁmmﬂmﬁuﬁgﬂﬁm TnglamziFosnisann
wazaadladeafunends/maneuunu Midlussuunsunssuandnuarnsiudaa uindadou
nauimnefidenleesdmnuinismauegiavnzay
1.2 a$19m3Geu3 uasemnudilaFesdndasimamsiuluszuvandunsRunssuandnuay
sruunsRumaden Taslamznandududeosisy weliniuseunguidmnodlaguuuy Jevly 1
ihlugnsandesinlumadnfs waranunsadonnndomidmneddfumuiivenyaldinniy
1.3 an1funsiiumsiauinds fasimsmsiuiifianumnzduadaieunguitmneid
anuBanguinunondouasdulunmumindaaumniu
2. Forauouurlunmsifeadeoly
\omnmsdimasegsresmisinwiiienunszgnilunguiesnsiifieny 35-50 T uas
Bunguiiegreseldsifeunaradudnilng eusuussnisinuiluounaelifauysaiuniu
nsnwlusuiandsmsuiuusinmsiiunusuteyalidinisnseaenguiietsiinseunqungueny
wazselfogumnzamnnty
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ABSTRACT

Tourism demand forecasting is critical for strategic planning and resource allocation,
especially in emerging tourist destinations that often lack the necessary knowledge for effective
resource management planning. The objective of this study is to determine the best appropriate
predictive models for effectively projecting tourism demand in the Lower Northern Provinces of
Thailand, including Phitsanulok, Uttaradit, Sukhothai, Tak, and Phetchabun. These provinces are
emerging tourist destinations with underdeveloped tourism infrastructure compared to major
cities. The study employs four different forecasting models: Holt-Winter's Exponential
Smoothing, the Box-Jenkins approach (ARIMA), Artificial Neural Networks (ANN), and the
Trigonometric Box-Cox ARMA Trend Seasonal Model (TBATS). The performance of these models
is evaluated using Mean Absolute Percentage Error (MAPE) and Root Mean Square Error (RMSE),
based on monthly tourist arrival data from January 2013 to December 2018. The findings indicate
that the ARIMA model provides the highest accuracy for Phitsanulok, Uttaradit, Sukhothai, and
Tak, while the ANN model performs best for Phetchabun. This study highlights the importance

of selecting forecasting methods that align with the specific data pattern.

Keywords: Forecasting Models, Tourism Demand, Lower North Region, Artificial Neural Networks

(ANN), TBATS Method.

! Lecturer, Faculty of Business, Economics and Communications, Naresuan University,
E-mail: chaleampatp@nu.ac.th

2 Lecturer, Faculty of Business, Economics and Communications, Naresuan University,
E-mail: natthawudhk@nu.ac.th

3 Lecturer, Faculty of Business, Economics and Communications, Naresuan University,

E-mail: kritsadaw@nu.ac.th



Forecasting Tourism Demand in the Lower Northern Provinces of Thailand 35

Background and Significance of the Research Problem

The tourism industry plays a vital role in economic development. The tourism industry
is the most significant sector globally in terms of generating income and creating employment
opportunities (Gokovali and Bahar, 2006). Thailand's gross value added of tourism industries
(GVATI) in 2020 amounted to 995,006 million baht, which accounted for 5.65% of the country's
GDP (Office of the Permanent Secretary of Ministry of Tourism and Sports, 2021). To ensure the
resilience and re-balancing of Thai tourism, a crucial strategy is the equitable distribution of
income and prosperity across all regions (Office of the Permanent Secretary of Ministry of
Tourism and Sports, 2023). This approach involves attempts to promote tourism in less
visited destinations or emerging tourist destinations. There is a significant disparity in the size of
the tourism sector between the two categories of destinations. In 2020, the Lanna Civilization
Tourism Development Zone, which includes popular tourist destinations like Chiang Mai,
recorded a tourism expenditure of 67,771.72 million baht. In contrast, the World Cultural
Heritage Tourism Development Zone, which encompasses the emerging tourist destinations in
the lower northern region, only received 8,216.79 million baht in tourist spending (Office of the
Permanent Secretary of Ministry of Tourism and Sports, 2021). Hence, the advancement of
tourism in emerging tourist destinations would contribute to enhancing the stability of the
nation's tourism revenue. Despite the acknowledged importance of promoting tourism
development in emerging destinations, yet there is still a notable deficiency in research and
crucial information, such as tourism demand, that is necessary for creating community tourism
policies for planned development.

Forecasting tourism demand is essential for stakeholders in the tourism industry. It allows
for effective strategic planning, resource allocation, and decision-making. Precise forecasting has
practical implications that lead to several benefits, such as improved inventory management,
targeted marketing strategies, sustainable development, cultural preservation, economic
opportunities, and better decision-making (Song & Li, 2008). It aids policymakers and Destination
Management Organizations (DMOs) in crafting tourism policies, allocating resources, managing
seasonal fluctuations, and devising strategies for the sustainable growth of tourism (Frechtling,
2001). Forecasting enables local communities to anticipate a rise in visitors and strategically
allocate resources for infrastructure development (Dwyer, 2022). The benefits mentioned above
are obtained by utilizing sophisticated methodologies and pertinent data sources to produce

accurate predictions.
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Research on forecasting of tourism demand has garnered considerable attention due to
its critical role in facilitating efficient planning and decision-making for many stakeholders in the
tourism industry (Goh and Law, 2002; Cho, 2003; Song et al., 2010; Untong and Khampukka,
2009; and Amaiguema and Illesca, 2017). Multiple studies have applied various forecasting
techniques, such as econometric models (Song et al.,, 2010), time series models (Chu, 2009),
and artificial intelligence-based approaches like neural networks (Uysal and El Roubi, 1999; Law,
2000). The availability and quality of data, the forecasting horizon, and the specific characteristics
of the tourism destination all contribute to the selection of an appropriate forecasting method
(Song and Li, 2008). In addition, researchers have emphasized the significance of incorporating
external factors, including economic indicators, meteorological conditions, and political events,
to enhance the precision of tourism demand forecasts (Frechtling, 2001).

Due to the significance of tourism demand forecasting and the fact that the precision
of that forecast is contingent on the particulars of the data. Hence, the purpose of this research
is to investigate how accurate predictions can be generated for Thailand's emerging tourist
destinations. This sector remains underdeveloped in comparison to major tourist destinations,
and there is a dearth of pertinent studies that could furnish data to aid in the administration of
tourism in this area. Furthermore, the availability of data regarding provincial tourism demand
remains extremely limited. This is primarily due to the data storage being transferred from the
Tourism Authority of Thailand to the Ministry of Tourism and Sports around 2007 and the 2020
outbreak of the COVID-19 pandemic. Precise prognostications require forecasts that are accurate
despite the limited availability of data. This study aims to enhance the existing knowledge by
identifying the most appropriate model for predicting tourism demand for emerging and major
destinations in Thailand. The objective is to get accurate forecasting models that are tailored to

the individual characteristics of the place.

Research Objective

The objective of this research is to evaluate and identify suitable forecasting models for
predicting tourism demand in emerging tourist destinations within the lower northern region of
Thailand. This area includes Phitsanulok, Uttaradit, Sukhothai, Tak, and Phetchabun provinces.
Given that tourism development in these provinces is relatively underdeveloped compared to
major tourist cities, and the availability of data is limited, the study aims to find models that

can accurately forecast tourism demand despite these constraints.



Forecasting Tourism Demand in the Lower Northern Provinces of Thailand 37

Scope of Research
This study employed four different approaches, including Holt-Winter's Exponential
Smoothing, Box-Jenkins, Artificial Neural Network (ANN), and the Trigonometric Box-Cox ARMA
Trend Seasonal Model (TBATS), to develop models for predicting tourism demand. The four
methods correspond to the primary forecasting techniques, where ARIMA represents the Time
series models, the Holt Winter model represents the deterministic models, ANN represents
Artificial Intelligence-Based Approaches, and TBAT represents additional forecasting methods.
The study utilized monthly data on the number of tourists who stayed overnight in six
tourist destinations. The Ministry of Tourism and Sports, Thailand provided the data, which
includes the monthly tourism demand from January 2013 to December 2018, including a total
of 72 observations. The study examined the effectiveness of the forecasting models by
comparing the Root Mean Square Error (RMSE) and Mean Absolute Percentage Error (MAPE). The
chosen destination for this study is emerging tourist destinations located within the World
Cultural Heritage Tourism Development Zone in the lower northern area of Thailand, including
Phitsanulok, Phetchabun, Uttaradit, Sukhothai, and Tak. In order to analyze the impact of the
tourist city area's backeround on the forecast, this study specifically chose Chiang Mai Province,

the only main tourist destination in the North, as a point of comparison.

Literature Review

The forecasting of tourism demand increasingly relies on financial models that utilize
time series data to predict tourist numbers. This method is gaining popularity due to its ease of
data collection, as it primarily involves a single variable, and its analytical flexibility. In their
review of tourism demand forecasting models from 2000 to 2007 (Song and Li, 2008) identified
121 studies, noting that over half (59.50%) employed time series data (time series models).
Commonly used time series models in these studies include ARIMA, SARIMA, MARIMA, and GARCH.

The Artificial Neural Network (ANN) method was increasingly used for forecasting tourism
demand (Song and Li, 2008). ANN, a computational technique that mimics the human brain's
learning process, was effectively applied (Law and Au, 1999) in predicting the influx of Japanese
tourists to Hong Kong, demonstrating higher accuracy compared to multiple regression and other
models like naive, moving average, and single exponential smoothing. Similarly, Cho evaluated
the precision of forecasting foreign tourist demand in Hong Kong using ANN, exponential
smoothing, and univariate ARIMA, finding that the ANN model was superior, particularly with
data exhibiting unclear patterns (Cho, 2003). Jain, Varshney, and Joshi (2001) also confirmed
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ANN's accuracy in short-term weekly water demand forecasting against linear and non-linear
multiple regression models, as well as auto regressive models. However, contrasting findings by
Supriatna et al. (2019) indicated that the Holt Winters exponential smoothing model
outperformed the ANN model in predicting monthly foreign tourist numbers to Indonesia.

The forecasting of tourism demand has recently advanced with the utilization of more
sophisticated time series data models. One such model, the Trigonometric Box-Cox ARMA Trend
Seasonal Model (TBATS), has been increasingly applied in this context. Hassani et al. (2017)
employed various time series data models, including TBATS method, to forecast tourism
demand in several European countries like Austria, Cyprus, Germany, Greece, the Netherlands,
Portugal, Spain, Sweden, and the United Kingdom. They found that the TBATS method
outperformed other methods such as Exponential Smoothing (ETS), Neural Networks (NN),
Fractionalized ARIMA (ARFIMA), Moving Average (MA), and Weighted Moving Average (WMA) in
terms of accuracy. This superiority was particularly noticeable when dealing with data exhibiting
multiple seasonal effects. Furthermore, Naim, Mahara, and Idrisi (2018) demonstrated that the
TBATS model was more accurate than the Exponential Smoothing State Space Model with Box-
Cox transformation, ARMA errors, Trend, and Seasonal components (BATS) in predicting daily
natural gas consumption in India.

Time series data models can be effectively applied in other scenario related tourist
demand, such as in predicting the tourist recovery after natural disasters. Huang and Min (2002)
employed the Seasonal Autoregressive Integrated Moving Average (SARIMA) model to analyze
the impact of earthquakes on tourist arrivals in Taiwan. Similarly, Kuo et al. (2008) utilized the
ARMAX model to assess the effects of SARS and bird flu outbreaks on tourist numbers in China,
Hong Kong, Singapore, and Taiwan.

However, the effectiveness of forecasting model does not always improve with its
complexity, as it largely depends on the nature of the data. Research has indicated that simpler
models can sometimes outperform more elaborate ones. For instance, Hassani et al. (2017)
discovered that MA and WMA models, with their lower RMSE values, were more accurate than
NN (Neural Network) and ARFIMA in predicting tourism demand in European countries. Similarly,
a study by Chan, Hui, and Yuen (1999) on forecasting monthly tourist numbers of Singapore,
where the data was relatively stable, found that the Naive Il (constant growth) models yielded
more accurate predictions than more complex models like ARIMA, exponential smoothing, and
trend curve analysis. Tu (1996) explored the advantages of forecasting with artificial neural

network (ANN) models, uncovering that: i) Developing the ANN models requires comparatively
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less statistical training than other methods. 1) ANN are accomplished models for identifying
complex non-linear relationships between independent and dependent variables. lii) ANN
models are capable of detecting all possible interactions between variables used in prediction.
iv) ANN can be trained on a variety of data using various algorithms.

Peng, Song, and Crouch (2014) conducted a meta-analysis of 262 studies from 1961 to
2011, uncovering that numerous factors influence the accuracy of tourism demand forecasting
model. These factors include the origin and destination countries, forecast period, frequency of
data, variables representing demand, statistical values for accuracy measurement, and sample
size. Consequently, no single model consistently yields the most accurate predictions in every
scenario. They advised that time series data models are suitable for monthly data and can
provide accurate short-term predictions (less than a year) but may not be as effective if
expenditures are used to represent demand. This finding is consistent with the conclusions of
Song and Li (2008) and Hassani et al. (2017) that there is no single best model suitable for all
types of data.

The new methods and pioneering new data sources for forecasting tourism demand
continue to develop. Recent research by Jassim et al. (2023) explores the use of diverse internet
data sources, including website traffic metrics (e.g., visitor statistics, session durations), social
media engagement (e.g., Facebook likes, Twitter retweets), and Google Trends search query
data, to enhance the accuracy of tourism demand forecasting models. Recently, the deep
learning model has become a tool for estimating tourism demand (Law et al.,, 2019). For
instance, the Convolutional Block Attention Module (CBAM). (Sun et al., 2023)

For Thailand, tourism demand forecasting using time series data is relatively scarce. For
instance, Untong and Khampukka (2010) explored tourism demand in Thailand using ARIMA and
SARIMA models for the period 1985-2008. Similarly, Saothayanun et al. (2014) compared
forecasts of foreign tourist arrivals to Thailand using the Box-Jenkins method and the Winter

method, utilizing data from January 1997 to September 2012.

Research Methodology

This study obtained monthly tourist demand data from The Ministry of tourist and Sports,
Thailand in order to anticipate tourism demand using Holt-Winter's Exponential Smoothing, Box-
Jenkins, ANN, and TBATS methodologies. The time frame spans from January 2013 to December
2018, with a total of 72 recorded instances for each province. Table 1 provides statistical

descriptions of various datasets to emphasize their properties.
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Table 1 Descriptive Statistics of Tourist Numbers in Each Province

Province Obs Mean Std. dev. Min Max
Phitsanulok 72 143,669.4 18,300.4 107,754 196,368
Phetchabun 72 140,364.8 42,842.2 72,726 269,490

Tak 72 124,650.2 25,195.1 78,761 179,874

Sukhothai 72 65,113.9 15,787.8 39,565 105,232

Uttaradit 72 43,1455 15,126.4 16,641 78,964
Chiang Mai 72 578,650.4 119,586.9 312,985 863,826

Source: Author’s Study

The process of developing a predictive model is primarily divided into two stages: model
training and model forecasting. Therefore, the 72 observations in this inquiry were divided into
two sections. The initial phase involved the training of forecasting models using monthly data
from January 2013 to December 2017 (60 observations). The remaining part, which consisted of
twelve observations from January 2018 to December 2018, was utilized for model testing. The
models' efficacy was evaluated by determining the discrepancy between the forecasted and
actual tourist numbers for the same period via the forecasting models' errors. In order to assess
the veracity of the model, this investigation implemented two methods: Root Mean Square Error
(RMSE) and Mean Absolute Percentage Error (MAPE). The following are the details of the
forecasting techniques that were implemented in this study:

1. The Holt Winter's Exponential Smoothing Method which is well-suited for short-to
medium-term time series data that exhibit trends and seasonal patterns. The model is:

S¢ = ayTtL + (1= a)(St—1 + be—1)

It
by = y(S¢ — St—1) + (1 —y)be—y
y
Iy = Bs—t + (1Bl
t

Feom = (S + mbo)li_p4m
Where y represents the actual data, S denotes the smoothed data, b is the trend
component, [ stands for the seasonal index, and F is the forecasted value.
Exponential smoothing models are advantageous because they are well understood,

explainable, do not require stationary data, and are suitable for small datasets. They also have
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relatively few hyperparameters, lower time complexity, and can handle missing data.
Additionally, they can be extended to handle nonlinear dependencies more easily than models
like ARIMA. However, they cannot handle covariates or multiple seasonality, are designed only
for univariate time series, and are sensitive to recent outliers. Despite these limitations, their
simplicity and lower computational demands make them useful in certain scenarios.

2. The Autoregressive Integrated Moving Average model (ARIMA), employing the Box-
Jenkins approach, is a forecasting technique for time series data. It integrates three key
components: Moving Average model order q or MA(Qq), the Autoregressive model order p or
AR(p), and the Integral d or I(d) for data stabilization by subtracting the current data from its
previous values (differencing). This model is frequently referred to as ARIMA(p,d, q),

representing the respective orders of its autoregressive, integrated, and moving average

components.
The AR model or AR(p) is: Ve = Bo + B1Ye—1 + -+ BpYep + K¢
The MA model or MA(q) is: Ve = CO + Clut + C2 He—1 + -+ qu-t—q

The process of forecasting using the ARIMA model can be summarized in the following steps:

(1) Data Analysis for Parameter Identification: Initially, analyze the data to determine
suitable values for p (order of the autoregressive component), q (order of the moving average
component), and d (degree of differencing required to make the series stationary). Then
estimating the parameters of the chosen model.

(2) Model Verification: After selecting a model in step (1), verify its appropriateness. This
involves examining the statistical significance of the estimated coefficients and analyzing the
residuals of the model to ensure they behave like white noise. If the model does not meet
these criteria, return to step (1) and re-estimate the parameters.

(3) Forecasting with the chosen ARIMA(p, d, q)

The primary advantage of ARIMA forecasting lies in its reliance solely on time series
data for model construction. Kenny et al. (1998) highlighted several key benefits of this
approach. First, the ARIMA model is particularly effective when used to forecast a large number
of time series. Second, i) ARIMA circumvents some of the typical problems associated with time
series models, such as the complexities of dealing with multiple interrelated variables. Third, it
avoids the complexities inherent in forecasting in multivariate models with lagged variables
which necessitate initial prediction of lagged variables before they can be applied to forecast

the primary variables in the model.
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However, ARIMA models have several disadvantages. They cannot natively handle
multiple seasonality, making it difficult to model data with both daily and yearly trends. ARIMA
models struggle with sudden mean shifts and are designed primarily for univariate time series,
limiting their use for interconnected series. They cannot model nonlinear dependencies and are
sensitive to outliers, requiring preprocessing for datasets with many outliers. Specifying ARIMA
parameters is subjective, relying on the modeler's skill, and the models can be computationally
intensive to train. Additionally, ARIMA models require the data to be stationary or made
stationary through differencing, limiting their applicability in some scenarios.

3. Artificial Neural Networks (ANN): ANN is a forecasting approach that emulates human
brain functioning to predict outcomes based on available data. This study used a feed-forward
neural network with a single hidden layer and lagged input for forecasting a uni-variate
timeseries. It comprises of three layers: the input layer (number of tourists), the hidden layer,
and the output layer (the prediction of tourist number), as illustrated in Figure. 6. The network
is trained for one-step forecasting, then multi-step forecasts are computed recursively. It means
that nodes in each layer take in inputs from the layer before them, and they then use those
inputs in the next layer. Each node receives a weighted linear sum as input, which is changed

via non-linear functions and then passed on to the following layer.

Input layer Hidden layer ~ Output layer

Inputl — . \

Input 3
Input4 — . /

Input 2

Figure 1 Artificial Neural Networks (ANN)
Source: Author’s Study

ANNSs offer several advantages, including strong performance on unstructured data, the ability to
detect complex features interaction without explicit specification, robustness to outliers, and the capacity
to natively handle multiclass outcomes with a single mode. However, ANNs require substantial training

data, extensive hyperparameter tuning, and are computationally intensive. They typically cannot handle
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missing data without preprocessing, and they lack interpretable coefficients, making them more
challenging to interpret compared to models like linear or logistic regression. Despite these challenges,
their performance advantages in complex data scenarios often outweigh the drawbacks.

4. TBATS method (Exponential Smoothing State Space Model with Box-Cox Transformation, ARMA
Errors, Trend, and Seasonal Components) is a method for forecasting time series data influenced by
multiple seasonal factors. The acronym TBATS method encapsulates its primary components:
Trigonometric seasonality, Box-Cox transformation, ARMA errors, Trend, and Seasonal components. The

structure of the TBATS model is outlined as follows:
Y?\) =li_1 + dbq + Z 5(1) ctHde

lt = lt—l + d)bt—l + O(dt

q)bt 1t Bdt

d; = Zcpdt 1+Zeet 1+ e

@ ) represents the data a moment t (Box — Cox transformed), s () denotes the

Where y¢
component of the ith seasonal effect, l; is local the level, by is the trend, d; represents the
ARMA(p, q) of the error, and e is the Gaussian error.

The seasonal effect is:

(1) Z(k) @M

]1]t

](It) - ](lt) 1 COS((‘OI) + Y1l)dt

s]-*f) = ](It) 1 sinwy) + s 51)1 cos(w;) + vV d,
21'[]'

W = —
m;

Where T represents the number of seasonal effects, m; is the duration of the ith
seasonal effect, and k; denotes the number of harmonics for the ith seasonal effect. A refers
to the Box-Cox Transformation. a, B are the smoothing parameters, while ¢ is the trend value.

w; and 0; are coefficient of the ARMA(p, q). y&i and y()

pertain to the adjustment and
smoothing of the i seasonal effect. De Livera et al. (2011) identified several key benefits of
the TBATS model. Firstly, it accommodates a robust parameter space to enhance forecasting

potential. Secondly, the model is adaptable to both nested and non-nested data with multiple
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seasonality effects. Thirdly, it effectively manages typical non-linearity in time series data.
Fourthly, it accommodates correlations between error values, specifically the autocorrelation
of residuals. Finally, it provides a straightforward yet efficient estimation procedure.

However, they have notable disadvantages, such as the difficulty of incorporating covariates,
limited understanding among practitioners, and complexity in explanation. TBATS models also require
significant computational resources due to numerous hyperparameters and configurations, are only
suitable for univariate time series, and are sensitive to outliers and mean shifts. Additionally, commmon

implementations struggle with handling missing values natively, adding to their complexity.

Results

In Table 2 Root Mean Square Error (RMSE) and Mean Absolute Percentage Error (MAPE)
for all models were presented. The study found that all four predictive models had comparable
predictive power. However, when compared, the ARIMA model is the most accurate compared
to other models in forecasting the number of tourists in the four provinces of Phitsanulok,
Uttaradit, Sukhothai and Tak with the error rates of 1.78%, 2.98%, 5.64%, and 2.67%,
respectively. On the other hand, compared to other models, the ANN model estimates the
number of tourists in Phetchabun and Chiang Mai more accurately with error rate of 3.54% and
3.30% respectively). Forecast model performance in predicting tourist numbers in Phitsanulok,

Uttaradit, Sukhothai, Tak, Phetchabun, and Chiang Mai is shown in Table 2 and Figure2 - Figure6.

Table 2 Forecast Model Performance in Predicting Tourist Numbers in Phitsanulok, Uttaradit,

Sukhothai, Tak and Phetchabun Province, January-December 2018

Province Forecasting Holt Winter ARIMA ANN TBATS
Performance

RMSE 4,890.70 3,516.80* 5,348.20 4,846.90

Phitsanulok
MAPE 2.38 1.78* 2.55 2.61
Uttaradit RMSE 6,671.70 1,853.80% 4,793.30 7,680.90
MAPE 4.01 2.98* 3.04 4.92
Sukhothai RMSE 6,437.40 4,739.60* 6,580.80 7,937.20
MAPE 7.30 5.64* 7.56 8.30
Tak RMSE 10,352.80 4,012.79* 5,641.80 8,506.80
MAPE 6.90 2.67* 3.54 5.35
Phetchabun RMSE 29,054.50 21,577.60 6614.10* 40,270.20
MAPE 16.45 14.25 3.54% 21.41
RMSE 56,868.90 29,242.40 23,624.70% 61,795.10

Chiang Mai
MAPE 8.09 a.17 3.30% 8.96

Source: Author’s Study
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Figure 2 Forecasting Tourist Numbers in Phitsanulok by ARIMA Model

Source: Author’s Study

Phitsanulok province experienced seasonality effect, with January having the greatest
number of visitors (32,279.43 more tourists than typical). Then, the number of tourists
progressively declined, and August was the month with the fewest tourists. ARIMA(0,1,0)0,1,0)

is the best reliable model for predicting Phitsanulok tourist number.
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Figure 3 Forecasting Tourist Numbers in Uttaradit by ARIMA Model

Source: Author’s Study
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Uttaradit was a province where seasonality effect in tourism is significant. The number of
tourists was very high in January and October, with more than usual, at 8,674.07 and 8,133.13
respectively. The most accurate model for forecasting tourists in Uttaradit province is ARIMA(1,0,0X0,1,1).
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Figure 4 Forecasting Tourist Numbers in Sukhothai by ARIMA Model
Source: Author’s Study
Sukhothai was a province where the number of tourists was exceptionally high in

November and December, with 25,062.06 and 20,167.67 more tourists than usual, respectively,

which was very different from the number of tourists in other months. When predicting

Sukhothai tourists, ARIMA (1,1,1)(0,1,0) is the most accurate model.
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Figure 5 Forecasting Tourist Numbers in Tak by ARIMA Model

Source: Author’s Study
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Tak was a province experiences comparable seasonality effect every year. The highest
month was January, when there were 33,640.57 more visitors than normal, and September was

the month with the fewest visitors. Visitor numbers would progressively rise again in October.

ARIMA(1,1,1X0,1,0) is the best accurate model for predicting Tak visitors.
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Figure 6 Forecasting Tourist Numbers in Phetchabun by ANN Model
Source: Author’s Study
In Phetchabun province, the winter season, from October to January, is the high tourism

season. December was the busiest month in Phetchabun, drawing 78,274.51 more visitors than

average. The fitted model to forecasting tourist number in Phetchabun is NNAR (3,1,2)[12].
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Figure 7 Forecasting Tourist Numbers in Chiang Mai by ANN model
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Chiang Mai is one of the most popular provinces for tourism that experiences distinct
seasonal effects (in winter and early summer). Each year, the high tourist season occurs from
October to April, peaking in January and February. The fitted model to forecasting tourist
numbers in Chiang Mai province is NNAR(1,1,2)[12].

In this study, it was found that most fitted models were based on the ARIMA method,
according to a comparison of prediction performance across several techniques. However, the
outcome demonstrates that the ANN forecasting model is the only forecasting model that had
no deviations exceeding 10% across the board. The results indicate that the ANN technique is
a more flexible forecasting method than other methods. In other words, the error from the ANN
analysis does not increase significantly in comparison to other methods, even if the data pattemn
is not very applicable. Furthermore, it was discovered that despite the scarcity of available data,
the efficacy of forecasting remains satisfactory. Considering the forecasting performance of the
models developed in this study, the majority of fitted models for predicting tourism demand in
the lower northern region provinces of Thailand had a MAPE less than 5%, an acceptably
accurate level (Swanson, 2015). In addition, the results in Table 2 and Figure 2-6 showed no

empirical evidence of overfitting.

Discussion

Forecasting is necessary in all businesses to create relevant plans and make informed
decisions. Hence, precise estimations of tourism demand are crucial for government agencies,
tourism managers, and hospitality experts. The study's findings demonstrated that the ARIMA
method's model had superior accuracy in predicting tourism demand in the emerging tourist
destinations in the lower north region of Thailand, specifically in Phitsanulok, Uttaradit,
Sukhothai, and Tak Provinces. Only Phetchabun Province and Chiang Mai, the main tourist
destination in northern Thailand, have been proven to be more accurate by the ANN method's
model.

Currently, the use of artificial neural networks (ANNs) for forecasting is becoming popular.
However, the findings of this study align with the broader consensus in the field: there is no
universally superior forecasting method. The efficacy of each model depends on the specific
characteristics and fluctuations of the data (Song and Li, 2008; Peng, Song, and Crouch, 2014;
and Hassani et al., 2017). The result in this study can be attributed to three primary factors: the

quantity of data, the seasonal pattern and the quantity of tourists.
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Due to the change in the governing body responsible for collecting tourism data and the
impact of the COVID-19 epidemic, the availability of provincial-level tourist data in the same series
has been restricted. Although the number of observations did not pose a problem in creating models
that could accurately predict, the MAPE of the forecast is less than 5% (Swanson, 2015, p. 3), ANN
and TBAT require a large amount of training data to perform effectively. Notably, the Holt Winter
model did not demonstrate greater accuracy in any province, potentially due to its deterministic
nature, which sets it apart from other models in the study.

The second aspect pertains to the matter of seasonal trends. The ARIMA model's
exceptional accuracy in four provinces may be attributed to the evident and constant seasonal
patterns observed in their data. These findings align with the research undertaken by Song and
Li (2008), which indicated that 59.5% of the 121 studies completed between 2000 and 2007
utilized time series models such as ARIMA to anticipate tourism demand. The unique
characteristics of demand-side data in tourism pose a challenge for accurate forecasting. While
TBAT is effective in predicting multiple seasonal variations, ANN, which is suitable for data with
nonlinear relationships, cannot be utilized to its full potential. However, in terms of efficiency
in predicting tourist numbers across different provinces, ANN models generally were not the
most efficient. However, the deviation in the ANN model’s predictions was relatively minor
when compared to other models. Particularly in provinces where tourists exhibit regular
seasonal travel patterns, such as in Tak, Phetchabun, Uttaradit, and Phitsanulok Provinces, the
Mean Absolute Percentage Error (MAPE) from ANN-based forecasts ranged between 2.545 and
3.542. This implies that if there is a circumstance where the seasonal pattern is unpredictable,
particularly in the final year of forecasting, ANN will outperform other methods.

The final concemn pertains to the quantity of tourists. The number of tourists in emerging
tourist destinations is considerably smaller compared to that in the main tourist destinations. Hence,
when tourism is encouraged by government initiatives or other irregular activities, it will significantly
impact the fluctuation in tourist numbers during that specific timeframe. The study indicates that
ARIMA may yield superior results in predicting such instances when used for short-term forecasting.

This research underscores the importance of selecting an appropriate forecasting model
that aligns with the unique characteristics of the data and the specific context in which it will
be applied. It emphasizes how the effectiveness of different forecasting methods can vary
significantly based on factors such as data patterns, seasonal trends, and the volume of tourists.
The findings illustrate that models like ARIMA, which are well-suited for data with clear and

consistent seasonal patterns, can offer superior accuracy in certain regions.
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Suggestions

The COVID-19 pandemic has brought unprecedented challenges to the tourism industry,
necessitating the development of new forecasting models that can accurately predict tourism
demand in the post-pandemic period. Recent studies have employed various forecasting
techniques to predict post-COVID-19 tourist numbers. Mustafa et al. (2021) used ARIMA and
Holt’s Linear Models to forecast tourist arrivals based on GDP growth. Similarly, Ansarinasab and
Saghaian (2023) analyzed the impact of different types of tourism on the spread of COVID-19
using quantile regression. These studies highlight how tourism dynamics have changed post-
pandemic, with recovery varying across regions due to shifts in tourist behavior, local producers,
and government policies. As a result, tourist data since 2020 has been anomalous compared to
pre-pandemic data. Developing forecasting models to predict post-pandemic tourist numbers is
crucial for both academic purposes and practical applications. The future research as well as
the government plan for tourism development therefore should incorporate factors such as

tourist’s behavioral changes, regional recovery differences and data anomalies.
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ABSTRACT

This research aims to develop a causal model equation for the green supply chain that
affects both economic performance and environmental performance in restaurants. Specifically,
the study focuses on examining the management of green supply chains in restaurants and their
impact on economic and environmental performance in Bangkok. This quantitative study
employs an online questionnaire as a data collection tool. The sample consists of 409
individuals, including business owners, managers, and service staff in restaurants, and utilizes
structural equation modeling for data analysis. The findings indicate that factors such as
organizational environmental policies, green packaging, recycled products and green
transportation significantly affect green capabilities, which in turn significantly impact economic
performance and environmental efficiency. Consequently, the causal model equation is
consistent with empirical data. This study suggests that restaurant entrepreneurs should
emphasize green supply chain management as a strategic approach to operating green

restaurants. This may help differentiate their businesses and better meet customer demands.

Keywords: Green Supply Chain Management, Green Capability, Green Restaurant Performance,

Structural Equation Model
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UszAnsnmvesesdnsle Seesdnsanmnsaairernuldiuisumemsudsduanudsududuinden
(Vachon, 2007) uaﬂmﬂﬁummqmﬂﬁaﬂ%’wwm&JLaaﬁ‘ﬁﬁmamﬁmﬁﬁ/ﬁmiﬁL%tlﬂé’%’Uﬂﬁﬁ@ﬂﬁLLé’q’jﬂ
fanudadusnnnivdnmansieesvesguisiilivfoamuuumaniduinsdedannde uaNNTUSm
fadsAnnagndlvsimagsiauasmsiauunuifmesuuinnssudidenfionsuaussiufiven
FoINNIAANALATAUTIIINESTUAIIAEaN Jaworski & Kohl, 1993) SuAnfaunsisein1sennis
witlggunudidedluduemssuadnlunsannuviuas luguueavesusznounsuaswingu 9z
ansndeasoladunnnuaiunsalunsuiul U sednsninedeinImarinuasygiakasasee Iy
Fefududannden fafuniteluadidiniumaenstanmsildgumudidelugsiaduems
Wofmunduuusumadsdasaundsgunmdidodmivhuems Wedunduunmsdunsd
gt e Al fsenadiliiuemnsauarudduduasugiauerdsnadeudnidsanunn
povAuBIATLREIMITgnATlAATY
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AIINNIBYDINTIY
Wiadnwin1sdnnisaaddguniudileiludiuermsndseuse@nsanauiasugia uay

UsEANSANeuURIWINA Y

VBULUAYDINITINY

n133delunselidvevivniuien Tnedduwdsviedu 3 dauds bun (1) wleuiedindou
93ANT UTINT AT WanAnais luRauaznsvuddiden Wudulsiusdasy (2) Faniueauise
a & o 1Y) a a 1 a a a Yy a 1 Y
agndunilisnaunalsilay (3) UssandsnnauAsegnalazussancnmauawInaeu dun U sniu
lnedvauluniuUseynshe MuNuRUsZNoUNSUATnINNUIIUeIMINT YBULURATUNUA A3 IUBIMNS
ludminngammumiues wagveuluaduattunisiiutoyasius Weungainieu 2566 fudiou

unsNAN 2567

NUNIUITIUNTIY
¥UINTIANTTUNYYUNUELTEI(Green Supply Chain Management Practices)

w1 sdansildgUnudid i uguanannsdanisianndeuuarnsdanisvadls
gUnu T9vaslegUn1udiTen (Green Supply Chain) nunefiwiaalgguniulszneusieynded

& v ] v a

Aertadlunmsnouausidivevesgndn sufsinmansions fuuds adsdudn gidanuazgné g
vialggunudidenduwumal fUadunsdanisidsadesiuosdnsivsziulszans nmdu
dandeuvesinnatsienivetesdns miAnwuumsuFiRnisianisidsgumudiden fouide
paeFuiinnuifedesiuladefnddounsu nislismiesluda misenuuuidsina mavudadsiin
LLaxmiﬁm%aﬁﬂuﬁmeia?ﬂLLqmﬁau%a@mag:wmslmaqmﬁm%@ﬁLﬁuﬁmﬁaﬁmmﬁau Fonsdsdodudn
waznsuimsiliasmafivliivdundounniaieausiudedudnmaeieesuazgninitldlase

Aaundey (Green Jr et al,, 2012; Zhu et al,, 2012)

AUNAFIUYDINTIY
YAANMUAIN508LU87 (Green Capability)
YAANUEIN50ETY7 vunede Jadeiivsvananuaiuisalun1seluanusudsnaoule

o

nmsdrnasaziludideitueioulunsiiuuilfiinisdanismddeunudiden andanisnigly

v
A v

8975 (Nkrumah et al, 2021) uana1nil dWn3 e 15vus uldderuauainisadidoalsan
auannsedidendu dunsng welulad wazanudernguenidnsdesdnsaiunsadanisainy
#oansvesgniuazgiiduladiudeiivainvaislusunisinnisdainden (Lee & Klassen, 2008)
UNUWIYeIAINANTATe) YA dudyanaiivsuends armanmnsalunisugedu uazdumis

N9N59a19 TUAIUN1SIANISEIWINGY (Grimm et al., 2006) mmmmsa?&%mLﬂumiyimmimi
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Uimsinnisnisivavesiaquasteyanasaviadlguvuiiiensuausinudesnisvesgnindmsy
wanfsiuazuinsniduinsdedanndeniindnlaensrurunsidulinsredanades (Vachon, 2007)

wleureeuanday (Environmental Policy)

uloviedmanden mneds unasnsnivesesdnsinansienudda geiu wasvdnnslunis
yhausumsianisdanndenlaesn eanmuwindeufidvesdie ulsueiadunseudmiunis
AfiumsvesesAnsuaziiionsindeingUazasduantmansdanadon 9nn1sinyanuidediiiun
wu71 uleviedudawandonfignesnuuuegamnganagyiliesdnsfiussgdlafnduluniaiiu
UsyAvEnmuagUssavsnaluntsanuafivuasesdng Sns n1susuugatiluguinnssumsandunu
vosrdnfusidadunanniloueduindeuazoraiinamiuaansalunisudstu (Chomachaei &
Golmohammadi, 2023) N3@nw1we4 Bansal and Roth (2000) TAnuiiuinnsuassmanulaiizeu
nansudtuannsavililaeussnaasneneulimnuddyiuuleuied windoud aidiugaely
Aanssunsdnmsduindeuesuitnisdmanonisusvesuslag anmsnunil fideTrauauls
Tunsnsavasutedoulounsdwindendaduiiduindeudaniuainsaiiuemsdifen Jaaue
amagmé’fﬁﬁ

H1: WlevsAaundessiavsnadauindeauannsadidervesiue1ms

U539AuaaLTea (Green Packaging)

vsstausidden vuneds visatusiiduinsfuaaindon nAnuNINsTTIARALANTE
thndutingasastéflvel ihnduinldldlm Sunliuiazdosaansld duadumnudidunaenlurieiping
Finvowdndue Liiludunsereanmuindounaenaugunnveyuduazdnd ussiusionvdma
sonsiuivesiuilamiieaiusudnuel sani amuidnnaunieidesdaidvinasgrsunndenisdndula
%o uenanifuslnanumseutinidudanadouvesnanduilmalg dulugazananussasug (Pan

= =2

et al,, 2021) dMsAnwuRgrivusTsyiamdleINHvINUINTERUNAN1IEMAAINUTITTIANNNSA

3y &

Todudhusiszauanuduinsrodainaeuld (Domnica, 2010) uena1nd MsussuTATeiody

nsdeansmaieInidndslaieuariganinuaulavesuilaaludueimslunaidudunazasnnis

o Y.

Sustsanudssiudandenliiuduslaamszgnaanansadunalanien1iuan (Aagerup et al,

e

2019) MnMsAnwuITAiaeddendudunioudinanuanunsaiuemsdiven

o 4

H2: UsTYAuTA eI BVEwaTIUINAEANAINNT0 T IVRIT U IMNS

AsuuEsdLde7 (Green Transport)

n13vudediden nunede n1susnisTanisuseviutanssuunldluatanisvud i osnw
amwLmé’aﬂumiaq'mﬁaﬁazmnamaLLazﬁ@mmW%mﬁﬁﬁu forndunilslunalnlunisasuuas
zjmsﬂ’@umﬁ'é"ﬁu (Solovieva et al,, 2022) kUIN1INNTAARGS DUNTLAINTUNIANSVUAIAUAN 18U T
FowmdeTanmdmiugumnugiiioan CO, mIanfedounszanaisdy f§UszneunIvudsdu

mMesausInnnssiiuwilduiagUdesuanivuiniian nswdsululdsaussnnluil nsnunulagnis



58 FUNT WIATONTI UAY LONNA TUAUS

svuadumilunsdsdeTngAulisngan Wudu 1nnsfnwees Large and Gimenez Thomsen
(2011) na1IINIsARLERNEAENTTRNTNNAIEIRaTdANUd AgAan1Tan1Tvvalg g Un1udiden
ynnugwiisafuliimeends Msvudeingdunie uiensudesfenfueudifiuuniy
PMNTNNABLOOT U%@’mawhjﬁmimsiaﬁagzywmi%yaiuamﬂm ﬁqﬁ?uu%’mmsﬂ%UU;@ﬂﬂﬁ%‘ﬂﬁﬁﬂ%@
Fadeiiduiinssiodwindenuaznsedudnnatseassunissudsdunsiameusnieualdle
dodumndeuadedibu fufu nsdwudidenvesiuemsdidennsd sviwadedamuananindiden
Fuauoauufigeil

H3: NM3vuddReIlavEnagauIndon NI FTeIveI WIS

N33 buLAaNaniuel (Product Recycling)

ms3loiAandnsiost vinefa msthueadevdetaniiliudmnriunsyurunsudsyunieusuuss
Aunw iteliveadenduindinauamisusimielndidssoady wiolildagaulml uenaint
wan ATl eI ianansasleiAale wu wanafin nszay egiidunszles vaaui ndeanszay
wBe wazudinsstahdulgsens duudfidautieannisliudngast (Chiu & Hsieh, 2016) n1sgayde
asewnakarnsliminennsegdlaifivssAns nmsaiuiinunsnssy ndanuthuszdemasdmsy
nMsuAnovT anunsaildldaesitiiotunldsdaimerms Usmanils Ao msldsunszuaunis
wARLlovanidesnisamnniiull Sewanveremns Fonin 'nmsanuvasinT uardnusznisnilade
LAY ISR nE A 09T NSRS AR 8357 LnLN T Ay (Lang et al,, 2020) 371NATANBINUIN
nsadvayudnnateieesianveudslaeiiuuiAanisuanndndneisleda lUgn1suimsdanis
uinnssunssuunsnasiiduinsdedanndeunelussinsuazansafiunruilfuioulunsudstu
(Hayami et al., 2015) faiu nslinae SusiiaunsosluiAavesituemnsdidenasisninaned
ArwEnsnAden Suaueauufgiudil

Ha: n153lafandndasidvnadeuinde anuausadidevesiueims
wansevunumsUfianidulinssafuandoniifidenanisdniuauiueimns

UsznSnmduiAsegna (Economic Performance)

a

Usgvsnmmaasugianeidesiuanuaiinsavesiuesaleilunisansunuingitesiu

Jan7idnde n1sldwdsnu msvidavends veaduuarArsudmsuaUimnaudwindau 910

q

nMsAnwIUITeARIuNINUIN Suemsdulnainisnsieseuddduladudsdusuauannly

Y

vauzifgiuneuiinislduumauiRdudwedeuiieliussalinnnuaiusasueimsdiden

o '
[ A a va v 1

Aty Weusdntwwildadenanluldaunsausuussnindneal Aweuslaaseluniidainy
foensld “usnsuasndndueiddey’ waraimnuiimelaliiugndndagtulauntuiulaindiesd

FLRUINIINITRAIAlALTIUA AT U (Hillary, 2004; Hoejmose et al., 2013) uananiluseninag

a vada

sflunistuneumaiiiialiussanisusendanisasegianisuilan wwanaujuanduiinsede

a o a

dwndenlaidndusediveddynisamuniinstuusenalinaysslevinarsugia (Bowen et al,
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2006) 1y nsldthuazndanuegnedivssansnmaniu msslefavendedmarenisandununis
Fifunuresuisn nuanAferindndraiy Snsiaueausfisd
H5: AAANUAINTOFTITLBVENALTIUINADUTLANTA NN LATYFA
Uszansnwdudeuandon (Environmental Performance)
UsgdnsnnsnudnndesiisadesiuauaninsaveslssnusdslunisannisUdosuaiiy v
Foantiiie wasveryanos warauannsalunisanmsuilan andunssuasdufivannnimumy

AITUNTIUNHIULIBIANTHNNY FeandunsTanIsiildaumudileniewiudssaninmuasdeasy

a

audusnegsaseinsgilosuaUssAvsnmsnudswandenveade uazandumu (Tseng &
Chiu, 2013) mif{'fﬂmi?{ﬂmﬁ”amﬂuﬂaqwﬁ‘ﬁﬁ’] “’iyaqﬁﬂiﬁ‘dwiﬁaﬂﬁﬂimmsmﬁm,?i' PIUNAINY
nneduANIndall (Linton et al, 2007) uenanil Anuanaseddealunisdanms mslvavesian
wanlasnszurunsitudingsedwindou uazdeyanisluvislggunudideraiuisanevaues
Useansnndudswndeulifdu (Seuring, 2004) saiu Tamnuanunsadidenasisnsnase
Uszﬁm%mwmﬁqLL’ma”aﬁaLauaauuagmﬁnﬁ

H6: Tneuanunsadidenddvnadauindeussansnmyadauindon

INNUNILITTUNTIURAENTHALNAUNAFINT AU 81115085 19NTBURUIANTBINTITELAUERT

o P
AIAINN 1

Corporate
environment policy

%,
/
Green packaging Economic
performance
, | o
Green Capability
3 e [~
W &
Green transport | — 6\ Environmental
performance
N
é.

Product recycling

AT 1 ATBULLIAANNTINY

71: NNV



60 FUNT WIATONTI UAY LONNA TUAUS

Bn3Aliun1idg
n53feafaiifunsideuuuifeUsuna (Quantitative Research) waziiusIuLdeyaoaulay
Tneiisnsduiumside fil
1. Usgrnsuazngudiegia
Uszrnsiiltlumsdne o fuszneunisuazniinnuiuems Tufwmiangavmamuas
nauiegeiilflunsidoaded fo 1vesiiu fiansuaenineu lufwda ngammumuasidesan
Uszannsdvunslvguaglinsud ol ssnnsiuiueudddiinsduiedauuuliondondnueaninu
W19zLdu (Non-Probability Sampling) Aae38n1sguiieg19uuuaideniruazain (Convenience
Sampling) #x33evinslanandnewuuasunuesulal iiunquasndngduszneunisiuemis {iu
Foamnsdodanueeulatl wazldgnsnisduiamvuianguiiet1sves uyueuves W. G. Cochran
(1997) Tnsimunsziuaanudesusosas 95 uazszduAAunaIaAdouTosay 5 Jsldvuunyes
naumag1awinfy 384.16 WseUsza 385 AU
2. \nveslefldlunside
fuddeldiAvteyauvuasuamesulaiiiu Google Forms dadunsideoidedisialag
wuuaeuauutsoanidu 2 diu Keilisautedand 1 feyafsrtudadediudiuyanadiun 6 1o

o

fiszsunsindeyauuuuudayali (Nominal Scale) dwil 2 Yadenansenuvasirdldgumuiiiduiing
HoAuIndonveadueng S 27 4 Hsgaumyintoyauuuuudyef® (Nominal Scale) laguus
sefuarwAnidy 5 sedu leun 1 (fesdiae) fs 5 Gndiae) wwvasunwilidwmiuiiudoya 16
FuMInTRAeUAMNIENLATIIITIBINS warardete TWud aruflssmsadadenn fedian
donAfaITENINNANUIAUSEASA viSeAT I0C AUEMSIAMRAIAIWIY 5 Yinu HA581I1e 0.745-0.875
Fanninnasiidivuade 0.50 wartuuugeuaufiiIuNITIRaeUIINENTIAANAEFTBUTosLN
hlunaaesld $1umu 30 au Taglivunsudungudiegisuazmainnand ey (Reliability) vos
wuuasunulagligasduuszdns savesnseutia (Cronbach’s Alpha Coefficient) Wuandlen
9g587113 0.909- 0.913 FafiAuAu 0.700
3. nMsfiusausndeya
§Idednviuuvasuain Tiegluguuuuasuniueeuladniu Google Forms ¥1n15ds
wuvasuatuseisnsinaduvuasunuludsd odsaueoulay W1 Line uay Facebook 1ile
WUUADUNINNABUNGUTBINTIATIIdRUANYNREsaauYsal Wudl §37u3u 409 fieene Famen
YamsSuwuuasuaueeulall seeznailun1sdrsa weungainieu 2566-unsAu 2567
4. MIATIEveyA
{Adurian1sinsiesidoyautsendu 3 dau ldud 1) msiesgiadnugiu 2) g
a1z Uadet8 98 udu (Confirmatory Factor Analysis: CFA) 3) n1531AS1¥WLUUTI80981N1S

1AT98579(Structural Equation Models)
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NaN1339Y

Foyavhlurenguiiegndumsifeinui drevuvvasumudnilugdu wemne S 207 5
Anduseway 50.61 0180838319 30-40 T3 256 518 AnLduSeeay 64.79 Fuwmisdan1siuems
w232 318 Andufesas 56.72 9181w 9-7 U 1uau 287 518 Anludesay 70.17 Ussmiuens
Frupwnsialy vue 12 gvn sl 50 s S 201 519 Anduiesay 5892 wyvdnuemns
$1u fio onslve S1uu 189 318 Andufeeay 46.21

nannTiATEadfdmssauvestadoiifinansznudenisdanisldgumudideadimiu
$ruemns wudn Fernadevesderniuegszning 3.586-4.325 neuilagihdeyaildiuiniiasiz
AgatALuUTIARIENN1sIATIE e Tngdin13nsivdeun1suaniasunAvesdeyanudn A1adud den
et -0.199 &1 0.091 Feflehoglutasiimunganfio sewing 2 fa 2 uazArailas Serdaud -0.763
79 -0.258 BafiAnaglugas -10 f9 10 vedldddoyadinisuanuasuuuund (Collier, 2020) M3tz e
WUUTaeINTInadA Kaiser-Meyer-Olkin (KMO) iinfiu 0.876 uandliiiuindsuuwuuveswiauusdunals
ansahladadadeifienuindedels

HANTIATIETLUUT a0 sl suiiTaldetsasiaue dail ¥ = 639.993, df = 311,
p <0001, X~ /df = 2.057 Wfeeiesnin 5 (Wheaton et al,, 1977) RMSEA (Root Mean Square
Error of Approximation) = 0.051 9faduesnin 0.07 (Steiger, 2007), CFI (Comparative Fit Index) =
0.928, TLI (Tucker-Lewis Coefficient) = 0.919 a¢A8311NA31 0.90 wag SRMR (Standardized Root
Mean Square Residual)= 0.080 az#asifaanimmsewiniu 0.080 (Hu & Bentler, 1999) epdianana
JuldmudeyaiBaszdndnisnsaaeuaimunindefiowasaiugnieslagfinnsananuasnndes
meluresiaudsdaunels Tnofiarsaneenidu & dw Ao uils mAemzismnunysusuads (AVE)
WU mﬁlﬁagjiwdw 0.625-0.749 3gApaRAIUINAIN 0.50 (J. F. Hair et al., 2014). @09n15ILATILH
Anunsadalaseasns (Construct Reliability: CR) nudnenitldogsening 0.625-0.749 fld1gani
0.70 euAWUEENvDe (J. F. Hair et al,, 2014). @11 N1534A51¥19AUSENDULTNEUEY NaNISIATIEN
sAUsENOULTIBSuAAUR 1 ﬁﬁﬂﬁwwﬁﬂaqﬁﬂizﬂaummgm (Standardized Factor Loading) v842
wUsdanald ogsewing 0.625-0.749 fidngandn 0.50 sudiuziiwes July (Hair Jr et al, 2010) was

dvagaunuUuILT adon1uA1ATaUUIALBAaNT (Cronbach’s Alpha) a¥@ 89 A111ANI1 0.60

v v
v o = ] o

1980971 (Ahmad et al., 2016) iy Fsaunsaaguliinlumaiignusznaudmeiueg1aituddny

NNEDA (p < 0.001) WAAIRINITINN 1
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¥
¢

A9 1 NANITIATISARANUFIULALNITIATIZNBIAUTENBULTIT U

Latent Variables Code Mean Factor Loading CR AVE Alpha

Environmental Policy EP1 3.511 0.724" 0.771 0.725 0.762
EP2  3.677 0.621"
EP3  3.687 0.830"

Green Packaging GP1  3.694 0.722" 0.740  0.694  0.783
GP2 3616 0.562"
GP3 3762 0.799"

Green Transport GT1 3735 0.667 0.733  0.689  0.729
GT2 3772 0.592"
GT3  3.784 0.807"

Product Recycling PRI 3.660 0.743" 0.822 0.690  0.821
PR2 3577 0.529"
PR3 3.789 0.699"
PRO  3.794 0.748"
PR5  3.831 0.731"

Green Capability GC1 3877 0.774" 0.889 0756  0.891
GC2  3.965 0.648"
GC3  4.024 0.786
GC4  3.987 0.767
GC5  4.022 0.780"
GC6  3.963 0.779"

Economic ECP1  3.476 0.734" 0.823 0732  0.819
Performance ECP2  3.753 0.661"
ECP3  3.770 0.801"
ECP4  3.735 0.732"

Environmental ENP1  3.657 0.732" 0.727 0755  0.762
Performance ENP2 3.770 0.642"
ENP3  3.726 0.798"

** significant at O = 0.001

PU7: 91NN

NNANITNAADUANLAFIUNITIFENT 6 aUNFFIVVINTITEIUATIN @10150ATIETLEUNIY
WBMENTNANIINTY LARIAINITINT 3 WUIT auufgiui 1 wleuigdaindeuddninaigeuinse
ANuasaAdeaduyssavaidunie windu 0.153 auufigiuil 2 ussydueidleddaninadeuin

a

faALANsa AT ITAENUTTANSIAUNI WU 0.154 dUNRgIUN 3 N15UUEIETEIIBNEHALTIUIN
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ABANAINNTOFATYY WU 0.239 auNfgIUn 4 N33 lAaREndusIBvENaTUINdD AINAINNTD

1% '

AdeArdudsednsiduniasindy 0.245 auufgud 5 Iarnuaiuisodlenidninaidauinse

UsgnsnmmnaasugialianduussAnsidumaniniu 0.603 uag auufgui 6 Ineuaiunsadidedd

&3

a

BVENALTIUINADUITLAVBANATUAWINSBUWINTU 0.515 UaAR9RanIT19 2 kagdsngaeanIni2 fauu
a1unsasUnanITediuvaunslassaiiaiddauniu Algrdmiuiiuermsn 6 auufgiu

o w

lasunsatuayuegeiitdudfny

A19199 2 HANTIATIAVFOUANNRAFIU

Hypothesis Standardized Coefficient Remark
H1: Environmental Policy = Green Capability 0.153" afuayu
H2: Green Packaging - Green Capability 0.154" aﬁfuaﬂgu
H3: Green Transport - Green Capability 0.239" aduayu
H4: Product Recyclinge Green Capability 0.245" aﬁfuauu
H5: Green Capability —> Economic Performance 0.603" atuayu
H6: Green Capability —> Environmental Performance 0515~ atuayu

** significant at Ol = 0.001, * significant at Ol = 0.05,

711: NNV
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nsanUsIeNa

LWININTIANTNlE g UM udlderdmiuitue msiiansnase UseAnsaneuiasugia

o o '

uarUszAvsnmmnaiudaneden name giivuensmslinuddyienisesnuuuuinisidu
fnsdodandon madmuaulouisdunden madenliussyineididen msvuddifen uazns
FlaiAandnsiue donadoiiuiuiTeues Bowen et al. (2006) lauuuaniauifinisdnnisiacle
gunuaTsanlfluiuenailoiiaussansnn uardaasuenuduiusnisgsiaseninegd aansa
anveadelusuemslvindetosiian uaranunsnansiuyu Sefanssumanifidudaaiudssdniam
Frudswndoulidd iy uenaind (e memsyaudunisinismaialuduingd wandey
vngawd MusnsiituuamsdanisiddgunudiBennidugasiulunisiinenain azdeiia
AUl sEAN AL suandau LLasﬂigﬁw%mwmw.ﬂwgﬁﬂLﬁuimmrwéﬁyu (Del Mar
Alonso-Almeida & Bremser, 2013) Mainannsnsunufiaiduinsdedunadeuardmaieanso
nsUFuUsadamuansdidearanisluesdng uaznisuenasdnsd sdenalidsed oidesuos

MBS EiIN1TUIUeIgNAT (Sean Hyun & Kim, 2011; Susskind, 2010) kagdianunsn

= Y o

fapeanANureunmsiiauamykarnsusNssUsuUng anmehuensiiluiinsdeduinden

'
= ! a

MUANABINSLarANUMANTITaINA Faagtigiiiugenrglduinndnguds uenani AwNEILNTe

yosdnnaeleesatuayuiueimsddenddiuddglunsiuinanuansadidesveduens

o

sefugeiudsazdenadoUssAniamuesesdns Tudududwindonnoziasughaliifuunty
(Shin & Cho, 2023) saiu %jﬂua’]‘llﬂi‘ﬁ‘i]3‘151LL‘LJ’J‘V]’Nmiﬁﬂmiﬁ’lﬂﬁfq%’mﬁL%U?Mﬂi‘ajﬂ’aiﬁﬁﬁﬂaa
Famwanansavestuwateiens uazi1ueimns Wususuusn daduusslonilunisimusununis
fuiuny waz3suiiisuiiiohlugnmsdmusdmmedannuannsadidesvesnisdanisly

QUNMUEYY warNsUTUUTIUsEAnSAmeuLATUgRaLasAwInaey

JoLEuBLUY
1. Tawduswuramsunmsinaddeluly

o A 9

wamsitelundsidannsoduuumdiungsfiniuewns Tueaiufenuddgiietu
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ABSTRACT

This research aims to study the causal factors that affect the purchase intention of
consumers of Lava Durian Sisaket in Thailand. A survey research methodology was utilized,
gathering data via questionnaires by interviews. The research sample consisted of 85 buyers of
Lava Durian Sisaket from the durian trading website. Statistics used to analyze the data include
percentages, means, standard deviations, and multiple linear regression analysis.
The dependent variable in this study is purchase intention (Pl), while the independent variables
are supply chain management (SCM), digital and social media marketing (DSMM), and brand
equity (BE). The result found that digital and social media marketing (DSMM) has a notable
impact on the purchase intention of consumers of Lava Durian Sisaket in Thailand, with a
statistical significance at the 0.01 level. Insights from open-ended questionnaire responses
indicate that customers perceive digital and social media marketing to be a strong factor
influencing their purchase intention. Digital and social media marketing allows consumers in
other provinces to purchase authentic and affordably priced durians directly from the orchards,
thus eliminating the need for intermediaries. Online marketing platforms also provide access to
store reviews from customers, aiding decision-making and enabling customers to assess the
quality across different vendors. Additional recommendations for enhancing consumer purchase
intentions include implementing cash-on-delivery payment options to reduce the risk of fraud

and providing explicit product warranty details.
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Background and Significance of the Research Problem

The durian, often celebrated as the “King of Fruits”, is a globally renowned economic
crop of Thailand. Leading the world in durian production, Thailand reported a yield of 1,017,097
tons in 2019 from an area spanning 1,500,171,200 square meters, generating an annual revenue
exceeding 100 billion baht (Ministry of Commerce, 2019). Durian cultivation in Sisaket Province
began in earnest in 1988, with the province achieving its first durian yield in 1994. Sisaket
Province has unique soil conditions, particularly in Kantharalak, Khun Han, and Sri Rattana
Districts, which have a climate conducive to growing durians similar to that of Chanthaburi
Province. In 1985, the Mon Thong durian variety was introduced for cultivation in Khun Han
District, where it thrived, producing high yields and fruits of excellent quality (Department of
Intellectual Property, 2018).

Currently, the Lava Durian Sisaket stands as a celebrated economic fruit tree unique to
Sisaket Province which is distinct from durians of the eastern and southern regions of Thailand.
[t has thin skin, thick and fine-textured flesh, minimal fiber, a sweet taste with a subtle aroma,
and small shriveled seeds. It has gained widespread popularity among consumers through social
media. This distinction is attributed to the region’s terrain, featuring fertile red soil derived from
ancient volcanic rocks, particularly weathered basalt rich in minerals. This characteristic area has
hish mountains and gentle slopes, ensuring excellent soil drainage which is exclusive to Khun
Han District, Kantharalak District, and Si Rattana District in Sisaket Province. This unique terroir
led to the declaration by the Department of Intellectual Property and the Ministry of Commerce
recognizing the Lava Durian Sisaket as a Geographical Indication (GI) on June 27, 2018
(Department of Intellectual Property, 2018). Consequently, sellers are prohibited from marketing
durians from other areas under the “Lava Durian Sisaket” unless it originates from the registered
orchards within these three districts.

In 2022, Sisaket Province reported that 2,350 farming households were cultivating durians
across an area of 24.18 square kilometers, of which 9.15 square kilometers were already fruit-
bearing, and 15.02 square kilometers had yet to yield. The expected durian production was
projected at 7,522 tons, marking an increase of 2,758 tons, which is 57.8 percent more than the
previous year's production. This rise is attributed to an expansion of productive area by 3.37
square kilometers, or 58 percent more than the previous year's productive land. The anticipated
average yield per rai for the current year is 1,315 kilograms (Folk Technology, 2022). Lava Durian
Sisaket typically enters the market during June and July each year. There is an expected annual

increase in the amount of Lava Durian Sisaket entering the market, which could potentially lead
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to a decline in selling prices due to market oversupply and heightened competition. Buyers are
presented with more choices, including Lava Durian Sisaket and other regional varieties available
simultaneously. To navigate the challenges of the domestic durian market and address the
issues of oversupply, it is crucial to encourage farmers and traders of Lava Durian Sisaket to
expedite the implementation of processes that enhance purchase incentives. This research aims
to identify the causal factors that affect the purchase intention of consumers of Lava Durian
Sisaket in Thailand. The factors obtained from the study are used as important variables to retain
existing customers and attract new buyers, thereby broadening the market reach even further.

The author focuses on studying the factors influencing Purchase Intention because the
findings can be used to forecast future purchasing decisions and develop effective marketing
strategies. This knowledge will empower Lava Durian Sisaket to maintain its competitiveness in

the sustainable durian market, thereby providing stable income for farmers.

Research Objective
This study aimed to identify the causal factors affecting the purchase intention of Lava

Durian Sisaket consumers in Thailand.

Scope of Research

1. Scope of Content: The study examines three independent variables - Supply Chain
Management (SCM), Digital and Social Media Marketing (DSMM), and Brand Equity (BE) that affect
Purchase Intention (PI) as the dependent variable.

2. Scope of Population: The population consists of 581 buyers in the database of the
Lava Durian Sisaket trading website www.lavadurian.com. The sample size, approximately 85
people, was determined using Yamane's (1973) equation and selected through simple random
sampling.

3. Scope of Time: This research was conducted during the period from Ausgust to

November 2023.

Literature Review

Supply Chain Management (SCM)

A supply chain is a network comprising various organizations involved from the start to
the end of production engaging in distinct processes and activities to create value in the form

of goods or services for the end consumer (Christopher, 1998). Sirisoponsin et al. (2006) also
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define the supply chain as a network of geographically dispersed businesses that operate
independently but with joint planning to provide products or services to customers. This
encompasses the entire scope from product or service innovation and development, sourcing
of raw materials, production, and storage, to the delivery of goods or services to consumers.
Beers, Beulens, & van Dalen (1998) describe it as a network of organizational connections aimed
at satisfying customer needs, linking the fulfillment of these needs with various mediums and
the entry of goods into the market. Prahiawan et al. (2022) researched the effect of perceived
quality in the supply chain and the country of manufacture on Indonesian consumers' intentions
to purchase smartphones. Their study revealed a positive and significant relationship between
supply chain quality perception and consumers' purchase intentions. This is corroborated by
the study of Supun M. et al. (2021), which investigated the impact of supply chain visibility on
consumers’ intentions to buy organic food. In conclusion, the definition of Supply Chain
Management refers to the management of business processes through collaborative planning
and execution of providing goods or services to customers. The operations within a supply chain
encompass planning for demand and supply management to allocate resources according to
customer needs, sourcing raw materials and services to meet operational plans and customer
requirements, managing production systems, managing product delivery to customers according
to plans and requirements, and handling product returns including analysis of damage causes.
The study indicates that the extent of information about the supply chain provided to
consumers significantly influences their purchase intentions. Moreover, the availability of timely,
rapid, and easy access to information is found to affect consumers' purchasing decisions. Based
on these findings, the following hypothesis is proposed:

H1: Supply Chain affects Purchase Intention positively

Digital and Social Media Marketing (DSMM)

Digital and Social Media Marketing involves leveraging social media and digital technology
to deliver content in an interactive, two-way communication format that users can access easily
and quickly. This marketing approach is aimed at creating and disseminating relevant and
valuable information to engage a target audience and stimulate awareness and information-
seeking, ultimately boosting business profits (The A Group, 2013; Holliman & Rowley, 2014).
Nowadays, marketers use social media and digital channels in many forms, including images,
short films, e-books, etc. In this digital era, content marketing is specifically any information that
consumers encounter and engage with on e-commerce platforms, whether it is text, visuals, or

interactive experiences (Holliman & Rowley, 2014). Communicating product information to
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target buyers remains the core purpose of marketing (Milovanovic & Ivanisevic, 2014). Digital and
Social Media Marketing strategies offer numerous benefits, such as cost efficiency and the ability
to reach a broader audience and they contribute to building consumer trust in e-commerce
environments (Holliman & Rowley, 2014). Swain & Cao (2013) discovered that social media usage
significantly affects the supply chain, prompting changes in strategy to secure a competitive
edge. Majeed, Owusu-Ansah, and Ashmond (2021) explored social media’s influence on
purchasing intentions and the intermediary role of brand equity. Similarly, Phuthong &
Chotisirikhunwat (2018) investigated the effects of marketing via social media and digital on
brand value and customer engagement in the airline industry. Their findings indicated that social
media and digital marketing factors significantly boost brand awareness and brand image. Digital
and Social Media Marketing refers to marketing that utilizes social media and digital technologies
to present content marketing in an interactive two-way communication format. This study
references Digital and Social Media Marketing factors from the research of Phuthong &
Chotisirikhunwat (2018), which comprises 5 elements: 1) Customization 2) Entertainment 3)
Interaction 4) Perceived Risk and 5) Timeliness. Moreover, the evidence suggests that social
media maintains a positive correlation with both Brand Equity and Purchase Intentions.
Consequently, the following hypothesis is proposed:

H2: Digital and Social Media Marketing affects Purchase Intention positively

Brand Equity (BE)

Brand equity is an image distinct from the product itself. Barwise (1993) and Aaker (1996)
define brand equity as the set of assets and liabilities linked to a brand's name, which is a
symbol that enhances or diminishes the value that a product or service provides to a firm. Keller
(1998) focuses on the marketing aspect of brand equity which is described as the influence of
brand knowledge on consumer response to the marketing of that brand. Jalilvand, Samiei, &
Mahdavinia (2011) investigated the effect of brand equity dimensions on purchase intention and
found that brand equity significantly impacts consumers' intentions to purchase products.
Rungsrisawat & Sirinapatpokin (2019) studied the impact of brand equity on consumer purchase
intent, revealing that brand loyalty and brand association are significantly correlated with
purchase intention, while brand awareness and perceived quality are not. Similarly, Roozy
Arastoo & Vazifehdust (2014) examined the effect of brand equity dimensions (brand association,
brand awareness, perceived quality, and brand loyalty) on consumer purchase intention, finding
that only brand loyalty has a positive effect on purchase intention. In conclusion, the definition

of brand equity in this research applies Aaker's (1991) basic concept model, defining brand
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identity as the unique set of brand associations that represent what the brand stands for and
imply a promise to customers which emphasizes four dimensions: Brand Awareness, Perceived
Quality, Brand Association, and Brand Loyalty. Based on these findings, the following hypothesis
is proposed:

H3: Brand Equity affects Purchase Intention positively

Purchase Intention (PI)

Purchase intention is the cognitive process whereby consumers choose from a range of
options. When the customer are faced with various product and service choices, their decisions
are based on information available and the constraints of their situation. Zeithaml, Parasuraman,
& Berry (1990) noted that purchase intention signals the likelihood of utilizing a service which
reflects one dimension of consumer loyalty. This loyalty encompasses four facets: purchase
intention, word-of-mouth communication, price sensitivity, and complaint behavior.
Consequently, purchase intention arises when a consumer has evaluated and used a brand, is
satisfied with the experience, and holds a positive attitude toward both the brand and its
company. This satisfaction translates into behavioral patterns such as repeated purchases and
a predisposition to choose the same service provider as the first option. In the context of this
research, the purchase intention refers to consumers' attention or determination in purchasing
Lava Durian, based on Ajzen & Fishbein (1980) concept. Intention refers to the deliberate
tendency to purchase Lava Durian, where interested consumers search for product information,
consult experienced buyers, and have confidence in Lava Durian quality. Try refers to the
deliberate tendency where interested consumers attempt to compare prices, study product
information and quality. Plan refers to the deliberate tendency in which interested consumers
research sales locations, study delivery methods, payment options, and various protections
when considering purchasing Lava Durian. Considering the various variables discussed and the

goals of the study, the conceptual model of this research is shown in Figure 1.
Ce KD

Figure 1 Conceptual Model
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Research Methodology

Sampling and Data Collection

The researcher determined the sample size by employing an equation by Yamane (1973)
proposed at a confidence level of 90% and a precision level of 10%. Where n is sample size
or respondents for this study, N is a population size consisting of 581 buyers in the database of
the Lava Durian Sisaket trading website www.lavadurian.com., e is the level of precision (at a
90% confidence level or 0.10 precision level). The following formula was used to determine the
sample size:

n=N/(1 +Ne2)

n=581/(1 + 581 (0.10)2)
n =85.31
The sample size was approximately 85 people. This research employs a simple random
sampling method by creating a sampling frame that assigns numbers 1-581 to all buyer names.
A computer program or random number table was then used to select 85 samples, with each
name having an equal chance of being selected. For data collection, the researcher chose
telephone interviews due to the geographical dispersion of the sample group. This method
helps save both costs and travel time while enabling quick and efficient data collection.
Variables and Questionnaire Design
The dependent variable in this study is purchase intention (PI) with 3 items adapted from
Ajzen & Fishbein (1980) while independent variables are supply chain management (SCM) with
5 items adapted from Suharitdamrong (2003), Digital and Social Media Marketing (DSMM) with 5
items adapted from Phuthong & Chotisirikunnawat (2018), and brand equity (BE) with 4 items
adapted from Aaker (1991). All items were evaluated on a five-point Likert scale ranging from

strongly disagree (1) to strongly agree (5). Details of the variables are shown in the Table 1.

Table 1 Measurement Items

Variables Measurement Item Scale Source
Supply Chain SCM1: Plan five-point scale Suharitdamrong
Management (SCM)  SCM2: Source 1=strongly (2003)
SCM3: Make disagree
SCM4: Delivery 5=strongly agree

SCM5: Return
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T

Variables

Measurement Iltem

Scale

Source

Digital and Social

DSMM1: Customization

five-point scale

Phuthong &

Media Marketing DSMM2: Entertainment 1=strongly Chotisirikunnawat
(DSMM) DSMM3: Interaction disagree (2018)
DSMM4: Perceived of Risk 5=strongly agree

DSMMS5: Timelines

Brand Equity (BE) ~ BE1: Brand Awareness five-point scale Aaker (1991)
BE2: Perceived Quality 1=strongly
BE3: Brand Association disagree

BE4: Brand Loyalty 5=strongly agree

Purchase Intention  PI1: Intention five-point scale Ajzen & Fishbein

(PI) PI2: Try (1980)

PI3: Plan

1=strongly
disagree

5=strongly agree

The questionnaire was used as a tool for data collection. Respondents will participate
voluntarily, and their information will remain confidential. The researcher maintains strict
confidentiality of the data. The questionnaire consists of three parts: Part 1 collects personal
information from respondents; Part 2 assesses their opinions on four variables: SCM, DSMM, BE,
and PI; and Part 3 includes open-ended questions regarding factors that influence the purchase
intention of Lava Durian Sisaket in Thailand. The questionnaire was measured for content validity
by five experts, revealing an objective item congruence index ranging from 0.67 to 1.00. The
questionnaire was tried out by a population that was not a sample unit of 30 people. This tryout
was conducted to determine the reliability of the questionnaire using Cronbach's alpha

coefficient, which resulted in an entire questionnaire reliability of 0.946.

Data Analysis

The data was collected over a three-week period in November 2023. Statistics used in
quantitative data analysis included percentages, averages, standard deviations, and multiple
regression analysis was applied to obtain meaningful results using Statistical Package for Social
Sciences. The qualitative data from the open-ended questionnaire were analyzed and the

findings were summarized.
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Respondents’ Characteristics

As shown in Table 2, the sample consisted of 55.29% female, and 44.71% male

respondents, with the majority in the age group ranging from 40-49 years old (38.82%) and

closely followed by those aged 30 - 39 years old (25.88%). The most common occupation was

Government Service (28.24%), followed by Private Work (24.71%).

Furthermore, the highest

percentage income ranges from 15,001-25,000 Baht (27.06%), with the next largest group income

more than 45,000 Baht (24.71%).

Table 2 Characteristics of the Sample

Demographics Respondents Number Percentage
Gender Male 38 44.71
Female a7 55.29
Age Group Younger than 20 years old 1 1.18
20-29 years old 16 18.82
30 - 39 years old 22 25.88
40-49 years old 33 38.82
Older than 50 years old 13 15.29
Occupation Farmer 11 12.94
Government Service 24 28.24
State Enterprise 3 3.53
Private Work 21 24.71
Personal Business 8 9.41
Others 18 21.18
Income (Bath/Month) Below 15,000 20 23.53
15,001-25,000 23 27.06
25,001-35,000 12 14.12
35,001-45,000 9 10.59
More than 45,000 21 24.71
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Descriptive Statistics of Variables

Table 3 presents descriptive statistics of variables used. It is found that the purchase
intention (PI) has an overall mean of 4.18, a standard deviation of 0.50. When considering all
independent variables, it was found that supply chain management (SCM) has the highest
average opinion, an overall mean of 4.00, a standard deviation of 0.37, followed by Digital and
Social Media Marketing (DSMM) with a mean of 3.94, a standard deviation of 0.44, and the side
with the least average is brand equity (BE) with a mean of 3.77 and a standard deviation of 0.76,

respectively.

Table 3 Descriptive Statistics of Variables

Measurement Item Mean Standard Deviation
Supply Chain Management (SCM) 4.00 0.37
SCM1: Plan 4.35 0.49
SCM2: Source 4.05 0.68
SCM3: Make 4.05 0.66
SCM4: Delivery 4.01 0.55
SCM5: Return 3.57 0.85
Digital and Social Media Marketing (DSMM) 3.914 0.44
DSMM1: Customization 3.90 0.48
DSMM2: Entertainment 3.73 0.70
DSMM3: Interaction 4.05 0.61
DSMM4: Perceived of Risk 3.99 0.49
DSMM5: Timelines 4.04 0.59
Brand Equity (BE) 3.77 0.76
BE1: Brand Awareness 3.51 0.97
BE2: Perceived Quality 4.15 0.71
BE3: Brand Association 3.88 0.72
BE4: Brand Loyalty 3.54 1.05
Purchase Intention (PI) 4.18 0.50
PI1: Intention 441 0.58
PI2: Try 4.34 0.71

PI3: Plan 3.79 0.70
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Table 3 shows that when considering each aspect, it is found that the overall Supply
Chain Management (SCM) has a high level (X = 4.00, S.D. = 0.37), the Digital and Social Media
Marketing (DSMM) has a high level (X = 3.94, S.D. = 0.44), and the Brand Equity (BE) has a high
level (X = 3.77, S.D. = 0.76) and Purchase Intention (PI) is at a high level (X = 4.18, S.D. = 0.50).

Correlation Analysis and Multiple Regression Analysis

Table 4 shows the correlation coefficient of causal factors with purchase intention of
Lava Durian Sisaket of consumers in Thailand. It was found that the supply chain management
had a relationship with purchase intention that was not statistically significant at the 0.01 level
and had a very low relationship (r = 0.210). The Digital and Social Media Marketing demonstrates
with purchase intention with statistical significance at the 0.01 level and has a moderate
relationship (r = 0.468). Brand equity value has a relationship with purchase intention. It is

statistically significant at the 0.01 level and has a moderate relationship (r = 0.380).

Table 4 Correlation Analysis

Variables SCM DSMM BE Pl
SCM 1.000 - - -
DSMM 0.377** 1.000 - -
BE 0.420%** 0.588** 1.000 -
Pl 0.210 0.486** 0.380** 1.000

Notes: ** p < 0.01

As shown in Table 5, the Tolerance values of the variables was not close to 0, being
0.798, 0.634, and 0.609 (> 0.50), respectively. The variance inflation factor (VIFs) ranged between
1.254 and 1.643 which were smaller than the threshold of 10 (Hair et al., 1992). Therefore, it
can be concluded that all independent variables do not have a relationship with each other. It
can be assumed that the relationship among all independent variables does not cause
Multicollinearity. Among the causal factors affecting the purchase intention of Lava Durian
Sisaket of consumers in Thailand, found that only Digital and Social Media Marketing (DSMM)

showed statistical significance at the 0.01 level. It can be written as a forecasting equation as follows:

9 = 2.059 - 0.0035CM + 0.451DSMM + 0.095BE

When all variables were entered into the forecasting equation, the result showed a
multiple correlation coefficient (R) = 0.250. The Coefficient of determination (R?2) was 0.500,

implying that the regression equation can explains 50% of the variation in purchase intention.
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Table 5 Multiple Regression Analysis

Unstandardized Standardized Collinearity
Model Coefficients Coefficients t p Statistics
B Std. Error Beta Tolerance  VIF
Constant 2.059 0.592 - 3.481**  0.001 - -
SCM -0.003 0.146 -0.002 -0.020 0.984 0.798 1.254
DSMM 0.451 0.136 0.402 3.325**  0.001 0.634 1.577
BE 0.095 0.081 0.145 1.173  0.244 0.609 1.643

Dependent Variable: PI, R?= 0.500, R = 0.250, ** p < 0.01

Hypothesis Testing

The hypotheses of causal factors influencing Purchase Intention (PI) can be accepted
when it has a t statistic value greater than t table or p < 0.01. The test results showed that all
alternative hypotheses can be accepted significantly. The following is a description of the
explanation of the test results.

1. Supply Chain Management (SCM) has no significant effect on Purchase Intention (PI)
(b =-0.003, p = 0.984). Hence, H1 is not accepted.

2. Digital and Social Media Marketing (DSMM) has significant effect on Purchase Intention
(P) (b = 0.451, p = 0.001). Hence, H2 is accepted.

3. Brand Equity (BE) has no significant effect on Purchase Intention (PI) (b = 0.095, p =
0.244). Hence, H3 is not accepted.

Consequently, hypothesis 2 is supported while hypotheses 1 and 3 are not supported as

shown in Table 6.

Table 6 Path Coefficient

Hypothesis Hypothesis Path  Path Coefficient t p Result
H1 SCM = Pl -0.003 -0.020  0.984 Rejected
H2 DSMM = Pl 0.451 3325 0.001 Accepted
H3 BE = PI 0.095 1173 0.244 Rejected

Notes: ** p < 0.01

The following summarizes customer feedback from open-ended questionnaires regarding

each factor:
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Supply Chain Management (SCM)

The supply chain management of Lava Durian Sisaket through online channels
demonstrates systematic data management, featuring comprehensive product details including
prices, weights, and warranties. This online selling system reduces intermediary steps, enabling
consumers, particularly those in other provinces, to order directly from orchards. Additionally,
the store rating system helps build customer confidence. However, some aspects need
improvement in customer communication and product review systems to enhance supply chain
management efficiency.

Digital and Social Media Marketing (DSMM)

Online purchasing channels for durians provide convenience and enable direct access to
orchard products without middlemen, making authentic durians more accessible and affordable.
The platform offers diverse options in size, breed, quality, and price to match customer
preferences. Store review systems and ratings help buyers make informed decisions through
quality comparison. Additionally, secure payment options like cash-on-delivery and
comprehensive warranty policies strengthen customer confidence and encourage purchasing
decisions. These features collectively create an efficient and trustworthy online marketplace for
durian trading.

Brand Equity (BE)

The Lava Durian Sisaket is distinguished by its crisp texture, rich creamy taste, mild aroma,
and firm flesh, unlike the mushy flesh of durians from other regions. Buyers consider the price
reasonable given its large size, quality, and unique cultivation in volcanic soil. Despite high prices
and shipping costs, consumers maintain strong confidence in the product due to its superior

taste and quality, though purchase volumes may vary based on income levels.

Discussion

This study's results show that Digital and Social Media Marketing (DSMM) has a
considerable impact on the buying intentions of Lava Durian Sisaket consumers in Thailand. This
aligns with the findings of Phuthong & Chotisirikhunwat (2018), which demonstrated that
marketing through digital and social media platforms significantly and positively affects both
brand awareness and brand image. Furthermore, it was discovered that social media positively
correlates with Brand Equity and Purchase Intentions. Wangpo & Wangmo (2021) investigated
the impact of social media marketing on consumer purchase intentions, with a focus on the

intermediary effect of brand equity. Their research indicated that marketing through social media
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channels has a positive influence on the dependent variables, which include brand awareness,
brand image, and the intention to purchase. The study concluded that both brand awareness
and brand image serve as partial mediators in the relationship between social media marketing
and the intention to purchase. Abzari, Ghassemi, & Vosta (2014) examined how social media
affects customers' attitudes toward brands and their purchase intentions. Their research showed
that both traditional advertising and social media significantly influence brand attitude, with
social media having a greater effect.

Additionally, they found that a positive brand attitude substantially influences purchase
intention. Lee & Samanta (2023) delved into how pop-up stores affect consumer attitudes and
behaviors in the transition from online to offline retail. Their findings suggest that an engaging
store atmosphere and elements of surprise can elevate customer experiences, heighten brand
awareness, and spur word-of-mouth referrals, all contributing to increased purchase intentions.
Moreover, marketing incorporating Digital and Social Media Marketing strategies offers several
benefits, such as cost-effectiveness and the ability to reach a broader consumer base, while
also fostering trust in e-commerce product purchases, as noted by Holliman & Rowley (2014).
Swain and Cao (2013) discovered that social media's utilization markedly influences supply chain
management, prompting strategy shifts within the supply chain to secure a competitive edge.
In a separate study, Wang, Sun, & Hou (2021) explored the role of perceived usefulness as an
intermediary between emotional interaction (specifically, familiarity and intimacy) and purchase
intention. Their results indicate that both familiarity and intimacy have a positive impact on
users’ purchase intentions within the realm of social commerce.

Research has demonstrated that online marketing influences purchase intention in the
domestic market. The online marketing framework provides a strategic approach to enhance
product visibility online and stimulate further purchase intentions. Jamil et al. (2022) studied
the impact of social media marketing activities on consumer intentions, including their decision
to continue engagement, participate, and purchase. The findings reveal that these marketing
activities significantly influence user intentions. Moreover, social identification and satisfaction
are mediating factors in the relationship between social media activities and user intentions,
offering marketers insights on how to engage customers and foster their purchase intention.

In the current digital landscape, online marketing is crucial for adapting businesses to
evolving consumer traits and behaviors. It plays a vital role in the economy by broadening
market opportunities and reaching a broader customer base. With the upward trend in online

shopping, maintaining a robust online presence is indispensable for businesses. Online marketing
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employs a variety of tools and tactics to sway consumer purchasing choices, including engaging
in online dialogues, utilizing email advertising, and leveraging word-of-mouth marketing.
Marketers are tasked with the dual goal of retaining existing customers and devising innovative
methods to attract new ones (Sharma, 2021). Through such strategies, the purchase process can
be expedited, and a wider customer base can be tapped. The digital marketing realm offers the
advantage of readily tracking and monitoring results, enabling quick market analysis. It also
allows for immediate insights into customer reaction rates and the efficacy of marketing
campaigns, aiding in the strategizing of future endeavors more effectively (Bhosale, Raverkar, &
Tamondkar, 2020). Furthermore, a study on online marketing strategies for augmenting sales
revenue in small retail businesses has shown that such strategies can boost revenue and sustain
market competitiveness. They are also known to foster social advancement by creating more
employment opportunities and yielding broader benefits for employees and the community at

large (Locket, 2018).

Suggestions:
1. Utilization of research

Based on this study's findings, the development of Digital and Social Media Marketing
(DSMM) influences purchasing intention for Lava Durian Sisaket Consumers. The utilization
aspects can be presented as follows.

1.1 Investments in digital platforms or investments in digital marketing campaigns
should be increased to capitalize on their positive impact on purchase intent. Organizations
should use various digital channels to increase visibility and customer engagement.

1.2 Interactive content such as videos, infographics, and customer reviews should be
developed to capture and retain consumers' attention.

1.3 Social media should be used to strengthen their presence on social media
platforms by regularly updating your content and engaging with your followers.

2. Further Research

2.1 Conduct a long-term study to observe changes in consumer behavior and purchase
intentions over time.

2.2 Study other factors that may influence purchase intentions, such as economic
conditions, cultural influences, and seasonal variations, etc.

2.3 Conduct a comparative study with other durian varieties in the region to find

unique selling points and competitive advantages of Lava Durian Sisaket.
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Limitations

1. As this research was conducted exclusively with participants from the website
www.lavadurain.com trading platform database, the findings may not be generalizable to
customers who are not registered on the website.

2. Due to the difficulty in collecting questionnaires in this research, the study used a
small sample size. The research results may not comprehensively cover all information about
Lava Durian Sisaket buyers. In the future, the researchers expect to expand the study results to
include a broader and more comprehensive sample of buyers.

3. Due to the geographical dispersion of the sample and the inconvenience of long-
distance travel for data collection, the researcher chose to conduct telephone interviews to
gather data, which presents a study limitation. The sample may be biased towards individuals
who have telephones and are available to receive calls only, and the researcher cannot control

respondents' answers or decisions to discontinue the interview.
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ABSTRACT

Alcohol consumption has contributed to problems related to accidents caused by
drunk driving behavior, as the majority of accidents involve drivers who have consumed
alcohol or other intoxicating substances. The consequences include injuries, disabilities, and
fatalities. When considering the proportion of traffic accidents caused by drunk driving in the
southern region, it was found that Nakhon Si Thammarat Province ranked second in terms of
the highest proportion of drunk driving behavior (Royal Thai Police, 2016). Therefore, Nakhon
Si Thammarat was selected as the research area with the objective of studying the economic
behavior of decisions related to drunk driving. The data used in this research were collected
from a survey of 100 individuals who were placed under probation for drunk driving in Nakhon
Si Thammarat Province. The statistical methods used for analysis include mean, standard
deviation, percentage, and Logit model.

The study of economic behavior in decisions related to drunk driving created three
hypothetical scenarios. The results showed that in Scenario 1, when drinking with an alcohol
content of not more than 50 milligrams percent. The results showed that the probability of
choosing a motorcycle to travel was 0.8961. Scenario 2, If you consume more than 50
milligrams of alcohol, but there are no legal requirements. The sample group chose to travel
by car equaling 0.99757. Scenario 3, When the alcohol content of the drink exceeds 50
milligrams per cent and there is a legal requirement to drive a vehicle (illegally).
The probability of the sample group choosing a public bus was 0.8866. Therefore, based on
the research findings, efforts to reduce the behavior and decision-making related to drunk
driving should focus on enforcing drunk driving laws, strictly monitoring alcohol levels during
driving, educating the public on the legal penalties for drunk driving, and raising awareness of

the consequences of driving under the influence of alcohol.

Keywords: Drunk Driving in Nakhon Si Thammarat Province, Behavioral Economics, Logit Model, Utility
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ABSTRACT

Price transmission dynamics in Thailand's cassava value chain have significant implications
for market efficiency and the economic stability of farmers. This research focuses on these
dynamics, highlighting the limited diversification in recent years. Using vector error correction
models (VECM) to analyze price transmission, the study examines the price relationships and
adjustments within the cassava chain from farmgate to wholesale and export levels. The
analysis is based on monthly price data from January 2003 to January 2023. The study finds
strong long-term price correlations but slow adjustments, indicating market inefficiency.
Farmgate prices are influenced by wholesale and export prices of cassava products, but not
vice versa. This asymmetry causes farmers to face revenue volatility without affecting
downstream prices. Additionally, export prices react to wholesale changes, but wholesale prices
remain unaffected by other market levels. Factors such as the limited number of processors,
trade dependency, and variability in starch quality may contribute to these pricing patterns.
Recommendations for improving market efficiency include diversifying cassava products,
expanding export markets, empowering farmers through value-added processing, and providing

credit to manage surplus supplies.

Keywords: Cassava, Price Linkages, Price Transmission, Value Chain, Market Efficiency
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Cassava is a vital crop in Thailand's agricultural sector, serving as a key source of income
for many households. In 2021, 587,754 cassava farm households cultivated 9.52% of the
country’s cropland, or 1,510,241 hectares (Office of Agricultural Economics, 2023).
Approximately 27.2% of cassava roots are used domestically, mainly in the ethanol industry,
while the remainder is processed and exported as chips, pellets (28.3%), native and modified
starch (44.1%), and other products such as sago pearls and cassava pulp (0.4%) (Sowcharoensuk,
2023). The cassava supply chain involves several stages, from farmers to processors and
exporters, with products serving both domestic and international markets.

Inefficiencies in price transmission within Thailand's cassava market, driven by an
imbalanced structure of many upstream producers and fewer downstream processors and
exporters, pose risks of unequal welfare distribution, particularly for small-scale farmers. The
supply chain starts with farmers who cultivate cassava, followed by aggregators who transport
the crop to processing companies. These companies transform cassava into value-added
products, which are sold to traders and exporters for distribution (Kaplinsky et al., 2011,
Piyachomkwan & Tanticharoen, 2011; Xanthavanij & Amornsawadwatana, 2019). Thailand’s
reliance on cassava exports, especially to China, further increases its vulnerability to external
market shocks. China’s growing demand for commodities like cassava has exposed Thai
producers to price volatility and shifting market conditions (Kaplinsky et al., 2010). Global
markets and regional trade dynamics shape price risks, with local market structures and policies
significantly influencing price formation and transmission (Nguyen et al., 2023).

Analyzing price transmission within the cassava value chain is critical to understanding
how price changes affect stakeholders. Asymmetric price transmission, where prices rise faster
than they fall, can distort market efficiency and welfare distribution (Peltzman, 2000). Equally
important is examining whether price transmission from upstream to downstream and vice versa
is bidirectional or unidirectional, and whether the magnitude of price adjustments is consistent
across different stages of the value chain. Such asymmetries may be exacerbated by market
power, where dominant players like processors or exporters manipulate price adjustments to
their advantage, leaving smaller actors like farmers at a disadvantage (Meyer & von Cramon-
Taubadel, 2004). Additionally, product differentiation within the cassava market, particularly
between starch and chips, could create distinct pricing dynamics, with products like starch

commanding more stable demand and pricing power.
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From an economic perspective, this study addresses several key issues. First, it will assess
how efficiently price changes are transmitted from farmgate to wholesale and export markets,
focusing on the degree of price integration and whether changes at higher levels are fully passed
down to farmgate prices. Delays or incomplete transmission may reveal structural barriers that
disproportionately affect small-scale farmers. Second, the study will investigate the market
structure to identify potential imbalances in bargaining power, particularly between large
processing firms, exporters, and small farmers. Lastly, it will explore how product differentiation,
especially between cassava starch and chips, influences pricing pressures and market dynamics.
By examining these factors, the study aims to provide insights into market efficiency and the
role of market power in price transmission.

Despite cassava’s economic significance, research on price transmission within its value
chain is limited compared to crops like rice and palm oil (Charoenrit et al,, 2021; Chen &
Saghaian, 2016; Chulaphan et al., 2012; Conforti, 2004; Fiamohe et al., 2015; John, 2013; Saleerut
et al,, 2020; Songsiengchai et al., 2020). Only two studies have examined price transmission in
Thailand’s cassava value chain. Conforti (2004), using annual data, found nearly complete long-
run transmission between cassava and the world reference price, but the result has limited
implications since the reference price used was Thailand's cassava export price itself. Siriruk and
Thongpang (2017), using monthly prices up to 2015, found significant transmission from farmgate
to export starch prices, but no strong connection to cassava chip prices. This unexpected result
was contrary to expectations, considering the substantial export share of cassava chips,
particularly with the growing dependence on the Chinese market in recent years. Moreover, the
competition for cassava roots between chip and starch production should theoretically
strengthen price linkages. However, a significant gap remains in understanding cassava price
transmission, as no prior studies have examined whether the transmission is bidirectional or
unidirectional, or the relative speed of adjustment, both of which are critical for assessing market

efficiency.

Research Objective

This research investigates the direction and speed of price adjustments within Thailand's
cassava value chain to determine whether these adjustments are unidirectional or bidirectional.
By analyzing price transmission dynamics, the study will assess how efficiently price changes
move across different market levels. Furthermore, the potential influence of market power and

product differentiation along the cassava value chain will also be explored.
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Scope of Research

The scope of this study is centered on the examination of price transmission within
Thailand's cassava value chain, specifically focusing on the interactions between farmgate,
wholesale, and export prices. The study limits its investigation to the cassava market in Thailand,
utilizing monthly price data over a twenty-year period to observe the price transmission and
suggest potential explanations for market inefficiencies and imbalances between different
market actors, rather than definitively identifying their causes. The research provides insights
into both short-term and long-term adjustments in response to price changes across different

stages of the value chain.

Research Methodology

Data Collection

The study utilizes monthly price data from January 2003 to January 2023, covering
farmgate, wholesale, and export prices for cassava. The farmgate price of cassava roots is
sourced from the Office of Agricultural Economics (OAE), while the wholesale and export prices
of cassava chips and starch are obtained from the Department of Internal Trade (DIT) under the
Ministry of Commerce. The data is logarithmically transformed for further analysis to ensure
consistency in the model.

Analytical Methods

To test the presence of unit roots in the price variables, the Augmented Dickey-Fuller
(ADF) test was applied, as proposed by Dickey and Fuller (1979). The ADF test was used to
determine whether the variables follow a unit root process or are stationary. The following

regression model was used in testing for unit roots:
Ye=a+py,_1+ 0t +u (1)

In the ADF test, lags of the dependent variable are incorporated to account for serial

correlation, as described in the extended model:
k
Ay =a+ Py 1+ 6t + X164y j +u 2

In the model with j lags specified, testing for the presence of a unit root involves
evaluating the null hypothesis that the variable has a unit root, represented by 3 = 0, which

is equivalent to testing whether p = 1. If both a = 0 and 8 = 0, the variable y; follows a
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random walk without drift or time trend. If only & = 0, y; follows a random walk without drift.
If the variables are found to be stationary after first differencing (i.e., integrated of order 1 or
I(1)), a cointegration test is performed to assess the presence of long-run relationships among
the variables.

Model Specification

If the series are found to be cointegrated, the Vector Error Correction Model (VECM) is
used to explore both long-term and short-term price dynamics. The VECM allows for the
estimation of the speed at which prices adjust to deviations from long-run equilibrium in
response to short-term shocks. The general form of the VECM can be expressed as follows

(Johansen, 1991; Lutkepohl, 2005):
-1
Ay, = af'y_1 + Z?:l LAy, + & (3)

where y; is a Kx1 vector of variables, I'; are matrices of parameters, and & is a vector
of error term. & represents the adjustment coefficients of the cointegrating equations, indicating
the speed at which the variables adjust toward the long-run equilibrium after a shock. 3
represents the cointegrating relationships among the variables, specifically indicating the long-
term equilibrium relationship between the variables in the system. I'; captures the short-term
dynamics, explaining how the variables interact in the short run. In cases where the price
variables are not cointegrated, a Vector Autoregressive (VAR) model is employed to analyze the
differenced series. The VAR model is suitable for capturing short-run dynamics when no long-

run equilibrium relationship exists among the variables.

Results

Thailand's Cassava Supply Chain

Figure 1 provides a detailed view of the Thai cassava supply chain in 2021, emphasizing
the industry's heavy dependence on exports. A significant 72.7% of the cassava supply was used
for export products, with the remaining 27.3% for domestic use. Cassava starch was the primary
export, constituting 60.5% of the 33.2 million tons of cassava root exported, followed by cassava
chips and pellets at 38.9%. The domestic market contrasts sharply with about 738,153 farm
households supplying cassava to just 1,092 processing facilities. The downstream market is even
more concentrated, with only 8 food and sugar processing firms and 9 ethanol producers, some

of which also produce biogas and electricity. Despite the limited product diversity within Thai
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processing firms, export markets use Thai cassava for a variety of high-value products. However,
there's a disparity in the number of processors and exporters, with cassava starch supported by
181 exporters from 127 processors, while cassava chips and pellets, managed by 965 processors,
have only 88 exporters. This indicates a higher dependency of the chip and pellet industries on
the Chinese market, compared to the more globally diversified starch industries (Department of
Industrial Work, 2023; Office of Commaodity Standard, 2023; Sowcharoensuk, 2023).

Figure 2 presents the monthly prices of cassava root and its intermediate value-added
products along the cassava value chain, namely cassava chip and cassava starch, at the
wholesale and export markets. The prices of these products exhibited a close correlation and
moved in a similar fashion. However, the prices of starch at the wholesale and export markets
were slightly more volatile, as indicated by occasional sharp increases and declines observed
throughout the period.

Additionally, the correlation tests indicate a strong correlation between the farm-gate
price of cassava root and its value-added products, especially between cassava root and starch,
suggesting a more robust linkage along the value chain (Table 1). However, as the distance
between nodes on the value chain increases, such as from farm-gate to export markets, this
correlation diminishes. This pattern implies that external factors increasingly influence prices at

further stages of production and processing, thereby reducing price correlation.
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Beginni 35.1 mil. tons 6.3 mil. tons
eginning stock
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Figure 1 Thai cassava supply chain in 2021 (adapted from Sowcharoensuk (2023))
Source: ? Office of Agricultural Economics, Ministry of Agriculture and Cooperatives; ° Department

of Industrial Work, Ministry of Industry; < Office of Commodity Standard, Ministry of Commerce



Price Transmission Dynamics and Market Efficiency 113

20
8 "
h
i . " . ‘.
o) i ) - B P
= A o e . . p
®© SN ; PR
o \ H
= " !
\ K
@ 10 N /V\
Q N A 1N
D,: . NA L v_/\fu', -
// AV _f"‘\\f~\ /""\/f\wf'""’"”
=z - ’ ~- PR 5 hNLL Tt
B W\~ S
-
0_
T T T T T 1T T 1 T T T 1T T T T T T T T T T T T T T T T T TT
R T T S O e T e T S R S e I S S e I
E EEEEEEEEEEEEETEETEEETETETETETETETETETETETEE
BB HDHDOOT T NNMOHBIITWWOONNGDODOO O —~ N N M
OO0 00O FYF ¥ " " "+ "+ %% %% % © %+ v — — NN NN NN A
OO0 0000900000000 0000O00O0000O0O0O0 OO0 O O
NAAAAJANNJANNANNNANNANNANNNANNANANAQ
Time

Fresh farmgate
......... Chip Wholesale
— — — Chip export

Starch wholesale
----------- Starch export

Figure 2 Monthly prices of cassava products along the cassava value chain

Table 1 Correlations among monthly prices within the cassava value chain in Thailand

Variables (1 (2) (3) (4) (5)
(1) Root farmgate 1.000
(2) Chip wholesale 0.786**  1.000

0.740**  0.977**  1.000
0.864***  0.830***  1.000

(3) Chip export

(4) Starch wholesale 0.909%**

(5) Starch export 0.885***  0.879***  0.856***  0.989***  1.000

Note: 1) *** denotes significance at 1% level.

2) The variables within this dataset were logarithmically transformed for analysis.

Source: Author’s Calculation

Unit-root and Co-integration Tests of Monthly Prices

The ADF test, following the specifications of including an intercept, both an intercept and
trend, or none, was utilized to examine the presence of unit roots (Table 2). Most of the monthly
prices, expressed in logarithmic form, are found to be stationary after first differencing, indicating that
they are integrated of order one or I(1). However, there is an exception in the case of the cassava

farm-gate price, where the price is stationary at the level under the model with only an intercept.
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Table 2 ADF unit-root test for monthly prices of cassava products

ADF at level ADF at difference

Variable Specification

Test Critical value Test Critical value

Root None 0.108 -2.588 -6.628%** -2.588
farmgate Intercept -2.642 -2.347*x -6.642%** -2.347
Trend and -2.727 -4.010 -6.624%** -4.010
Chip None 0.345 -2.588 -6.270%** -2.588
wholesale Intercept -2.110 -2.347 -6.282%%* -2.347
Trend and -2.624 -4.010 -6.268*** -4.010
Chip None 0.326 -2.588 -6.704%%* -2.588
export Intercept -2.231 -2.347 -6.726%** -2.347
Trend and -2.946 -4.010 -6.711%%* -4.010
Starch None 0.215 -2.588 -6.349%%* -2.588
wholesale Intercept -2.129 -2.347 -6.353%* -2.347
Trend and -2.504 -4.010 -6.342%%* -4.010
Starch None 0.229 -2.588 -6.784%* -2.588
export Intercept -2.352 -2.347 -6.784*** -2.347
Trend and -2.789 -4.010 -6.769%** -4.010

Note: *** denotes significance at 1% level

Source: Author’s Calculation

The co-integration tests yield substantial evidence supporting the existence of a long-

term relationship among the analyzed prices in the vertical chains. Various test statistics,

including the trace statistic, maximum-eigenvalue statistic, Schwarz Bayesian information

criterion (SBIC), Hannan and Quinn information criterion (HQIC), and Akaike information criterion

(AIC), were employed in the co-integration analysis. Table 3 outlines the results of the co-

integration tests. Remarkably, the null hypothesis of a maximum rank of zero was clearly

rejected, while the null hypothesis of a maximum rank of one remained robust. This reaffirms

the solid presence of a persistent long-term relationship along the vertical chain of cassava

products.
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Table 3 Cointegration rank test of cassava product prices

Group Variables Maximum Trace Maximum- SBIC HQIC AIC
rank statistic eigenvalue
statistic
Root  Root and chip 0 33.326 25.419 -1.333 -1.395 -1.438
1 7.906* 7.906* -1.357% -1.462%  -1.533
and (wholesale)
2 -1.344 -1.469 -1.554
chip Root and chip 0 34.934 28.064 -0.948 -1.011 -1.054
1 6.8697* 6.870 -.987* -1.092* -1.163
(export)
2 -0.969 -1.094 -1.179
chip (wholesale) 0 39.983 31.695 -0.249 -0.311 -0.353
. 1 8.288* 8.288* -.307* -411* -0.482
and chip (export)
2 -0.296 -0.420 -0.505
Root  Root and starch 0 41.389 32.242 -0.266 -0.329 -0.371
1 9.147* 9.147 -.328*% -.432% -0.504
and (wholesale)
2 -0.322 -0.447 -0.532
starch  Root and starch 0 33981 26.056 -0.029 -0.134 -0.205
1 7.925*% 7.925* -.057% -.204* -0.304
(export)
2 -0.044 -0.212 -0.326
Starch (wholesale) 0 24.138 17.974 1.201* 1.160 1.132
1 6.164* 6.164* 1.217 1.134* 1.077
and starch (export)
2 1.240 1.136 1.066
Chip Chip (wholesale) 0 28.850 19.858 1.362* 1.300 1.258
1 8.991* 8.991* 1.368 1.263* 1.193
and and starch
2 1.376 1.251 1.166
starch  Chip (export) and 0 28.393 19.493 1.867* 1.805  1.763
1 8.900% 8.900% 1.875 1.770*% 1.700
starch (export)
2 1.883 1.758 1.673
Chip (wholesale) 0 29.386 20.175 1.533* 1.471 1.429
1 9.210* 9.210* 1.537 1.433% 1.363
and starch (export)
2 1.544 1.419 1.334
Chip (export) and 0 28.168 19.254 1.720% 1.658 1.615
1 8.913* 8.913* 1.729 1.624* 1.554
starch (wholesale)
2 1.737 1.612 1.527

Note: * denotes optimal rank or number of cointegrating equation

Table 4 presents estimates of long-run elasticities and adjustment speeds towards
equilibrium for various cassava product price pairs. The results are grouped by their relationships
in the cassava value chain: root-chip, root-starch, and chip-starch. The analysis confirms long-
run relationships among prices across the cassava value chain, with variations in how different
price pairs adjust towards equilibrium. Generally, the adjustment speed is slow, suggesting
market inefficiencies in responding to supply and demand changes. Limitations due to
incomplete data restrict deeper analysis into the causes of these market inefficiencies, such as

potential market power or operational inefficiencies.
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For root-chip prices, the cassava root price adjusts unidirectionally to changes in chip
prices at both wholesale and export levels. The export chip price adjusts faster to wholesale
price changes than the farmgate price does, with long-run elasticities of 1.331 for root-chip
(wholesale), 0.394 for root-chip (export), and 0.969 for chip (wholesale)-chip (export).

In the root-starch category, only the farm-gate root price adjusts towards the long-run
equilibrium with starch prices. The export starch price shows a unidirectional, long-run causality
with the wholesale starch price. The adjustment speed across these pairs is slow, with long-run
elasticities of 1.446 for root-starch (wholesale), 1.662 for root-starch (export), and 1.068 for starch
(wholesale)-starch (export).

For chip-starch prices, both wholesale and export chip prices adjust towards equilibrium
with starch prices following shocks. However, the wholesale starch price remains unresponsive
to changes in chip prices. The adjustment speed for all these pairs is uniformly slow, with
elasticities of 1.091 for chip (wholesale)-starch (wholesale), 1.263 for chip (export)-starch
(export), 1.268 for chip (wholesale)-starch (export), and 1.072 for chip (export)-starch (wholesale).
These values indicate robust long-run relationships among cassava products at both wholesale

and export levels.

Table 4 VECM long-run causality analysis of the cointegrating model of cassava products

Group Model Dependent Explanatory CE coefficient Direction of Long-run
variable variable long-run elasticities
(Differenced) (Differenced) causality
Root Root (farmgate) — Root (farmgate) Chip (wholesale) -0.136*** Unidirectional 1.331
and chip (wholesale) Chip (wholesale) Root (farmgate) 0.152
chip Root (farmgate) — Root (farmgate) Chip (export) -0.121%* Unidirectional 0.943
chip (export) Chip (export) Root (farmgate) 0.070
Chip (wholesale) - Chip (wholesale) Chip (export) -0.078 Unidirectional 1.066
chip (export) Chip (export) Chip (wholesale) 0.324%%*
Root Root (farmgate) — Root (farmgate) Starch (wholesale) -0.249*** Unidirectional 1.447
and Starch (wholesale) Starch (wholesale) Root (farmgate) 0.147
starch Root (farmgate) — Root (farmgate) Starch (export) -0.200%** Unidirectional 1.663
Starch (export) Starch (export) Root (farmgate) 0.375
Starch (wholesale) - Starch (wholesale) Starch (export) 0.074 Unidirectional 1.069
starch (export) Starch (export) Starch (wholesale) 0.282%*
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Table 4 (Continue)
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Group Model Dependent Explanatory CE coefficient Direction of Long-run
variable variable long-run elasticities
(Differenced) (Differenced) causality
Chip Chip (wholesale) - Chip (wholesale)  Starch (wholesale) -0.098*** Unidirectional 1.091
and starch (wholesale) Starch (wholesale)  Chip (wholesale 0.117
starch Chip (export) - Chip (export) Starch (export) -0.079*** Bidirectional 1.263
starch (export) Starch (export) Chip (export) 0.142**
Chip (wholesale) - Chip (wholesale) Starch (export) 0.068** Bidirectional 1.269
starch (export) Starch (export) Chip (wholesale) 0.173**
Chip (export) - Chip (export) Starch (wholesale) -0.107%** Unidirectional 1.072
starch (wholesale) Starch (wholesale)  Chip (export) 0.105

Note: *** denotes significance at 1% level

Table 5 summarizes the direction and speed of these price adjustments. It highlights

how prices such as root farmgate, chip wholesale, chip export, starch wholesale, and starch

export exhibit adjustment speeds towards long-run equilibrium with each other. The data shows

that the root farmgate price adjusts towards chip wholesale, chip export, starch wholesale, and

starch export prices with slow adjustment speeds as indicated. Conversely, chip and starch

prices at wholesale and export levels show no adjustment towards the root farmgate price,

indicating a unidirectional adjustment pattern. These findings suggest a hierarchical influence

where primary product prices adjust more to processed product prices rather than vice versa.

Interestingly, the wholesale price of starch does not respond to changes in other prices

throughout the cassava supply chain.
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Table 5 Summary of VECM long-run price adjustment

Price B
Price A
Root farmgate Chip wholesale Chip export  Starch wholesale Starch export
Root <~ — < <
farmgate (0.136) (0.121) (0.249) (0.200)
Chip <« <«
&® ®
wholesale (0.098) (0.068)
Chip ® <« “— «—
export (0.324) (0.107) (0.079)
Starch
® ® ® ®
wholesale
Starch &« <« <«
export ® (0.173) (0.142) (0.282)

Note: ‘4—’ indicates the presence of long-run adjustment of price A with respect to price B

‘®’ indicates no presence of long-run adjustment of price A with respect to price B
Numbers in parentheses indicate the speed of adjustment (co-integrating parameters)
of price A towards long-run equilibrium with price B

Source: Author’s Calculation

Discussion

The findings from this study both support and challenge existing economic theories.
Strong long-run relationships among farmgate, wholesale, and export prices support theories of
market integration and cointegration, suggesting that prices in integrated markets tend to move
together over time. This is consistent with broader findings that consumer markets in developing
countries, including grain products, are often co-integrated with global markets (Baquedano &
Liefert, 2014). However, this study highlights anomalies, particularly in the asymmetry of price
adjustments: farmgate prices respond to wholesale and export price changes, but not the other
way around. This challenges theoretical models that predict symmetric adjustments in well-
integrated markets and contradicts earlier findings that suggested bidirectional price adjustments
(Conforti, 2004). A meta-analysis of agricultural price transmission supports the notion that
asymmetry is more likely in sectors with fragmented farm structures and where government

policies and regulations impact price controls (Bakucs et al., 2014).
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Notably, the results differ from those of Siriruk and Thongpang (2017), who found that
price adjustments flowed from upstream to downstream, with farmgate prices influencing
cassava starch export prices but no clear link between farmgate and domestic wholesale prices.
This discrepancy may be due to the inclusion of more recent data in the current study, covering
a period during which the Thai cassava market underwent significant structural changes,
particularly in export destinations. Thailand’s dependency on the Chinese market increased
substantially, with cassava chip exports to China rising from 67.70% in 2011 to 88.43% in 2021.
Likewise, Thailand’s starch exports became increasingly concentrated in China, growing from
26.50% to 73.11% over the same period (FAO, 2023). These shifts, along with a concentrated
domestic processing sector, suggest that price adjustments are now driven by export market
conditions, reversing the previously observed pattern of upstream-to-downstream price
transmission.

Future contracts help explain why farmgate prices respond to wholesale and export price
changes, but not vice versa. During periods of economic, political, or supply uncertainties, such
as droughts, disease outbreaks, or geopolitical tensions, exporters and millers use these
contracts to lock in prices and ensure stable supplies. This reduces the need for immediate
price adjustments at higher market levels, even when farmgate prices fluctuate. Stockpiling
inventories further mitigates risks from volatile supply conditions, stabilizing prices at the
wholesale and export levels and insulating them from farm-level volatility. This reliance on
future contracts and stockpiling dampens the responsiveness of wholesale and export prices to
changes at the farmgate.

Research suggests that trade volume plays a significant role in determining the extent of
price transmission between regions, with larger traded volumes generally leading to stronger
transmission effects (Myers & Jayne, 2012). However, the slow adjustments observed in the Thai
cassava market contradict this expectation. Despite Thailand’s heavy reliance on exports to
China, particularly with cassava chip exports to China, the transmission of price adjustments
remains weak and asymmetric. This inconsistency may be explained by the influence of other
factors, such as high transaction costs, market fragmentation, and government interventions,
which complicate price dynamics. While volatility transmission tends to be more pronounced
in markets with high trade dependence, such as cassava in Thailand (Ceballos et al., 2017), the
Thai cassava market continues to exhibit persistent asymmetry. Compared to other markets with

well-developed infrastructure and short value chains, which show more symmetric price
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adjustments (Usman & Haile, 2017), the structural factors and fragmentation within Thailand's
cassava supply chain likely contribute to these slow and asymmetric price transmissions.

The cassava supply chain in Thailand is marked by an imbalance between numerous
small-scale farmers and relatively few intermediate and downstream buyers. This creates
concerns about market power among domestic processors, who can influence cassava prices
and purchasing decisions. In export markets, processors face challenges due to limited
diversification and a small number of exporters for certain products. The concentration of
downstream industries, particularly in food, sugar, and ethanol, likely contributes to market
inefficiencies and affects price transmission. Farmers have limited bargaining power, while
processors struggle internationally despite their domestic advantages. This imbalance, along
with external factors such as fluctuating demand from China, the COVID-19 pandemic, and
geopolitical tensions, has contributed to slow and unidirectional price adjustments. Data gaps
make it unclear whether these inefficiencies are due to market power, increased transaction
costs, or inadequate infrastructure.

To enhance market efficiency, diversifying cassava products and expanding export
markets is recommended, with a focus on facilitating price transmission from farmers to
downstream stakeholders. Empowering farmers through value-added processing is essential,
involving the formation of farmer groups and partnerships with government and private
processing firms. Providing credit to farming associations engaged in value addition can help
absorb excess cassava supplies that periodically impact the market, with these reserves later
available for distribution or processing. Efforts to increase farm size, productivity, and cassava
root quality can strengthen farmers' bargaining power.

The large-scale farming policy for cassava, introduced in 2018 (Department of Agricultural
Extension, 2024), closely aligns with the recommendations aimed at enhancing market efficiency
and reducing asymmetric price transmission. By organizing small farmers into collective groups
and fostering partnerships with government and private entities, the policy strengthens farmers'
market access and bargaining power, reducing their vulnerability to price volatility and
inefficiencies. This collective action enables better price negotiations, addressing the slower
price adjustments typically seen at the farmgate level. The policy’s emphasis on high-quality
cassava varieties and modern farming practices improves productivity and product quality,
allowing farmers to better meet market demand and facilitate more efficient price adjustments

along the value chain. Additionally, access to credit and financial support for value-added
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processing helps farmers manage surplus supplies, stabilize income, and reduce price
fluctuations, further easing price transmission asymmetries. While the policy tackles structural
issues like limited bargaining power and market access, its effect on external market shocks and

downstream price inefficiencies may be more limited.

Suggestions

Policymakers and industry stakeholders can use the results from this study to implement
strategies aimed at improving market efficiency. However, the study's reliance on existing data
may not fully capture rapid market changes or the complete range of influencing factors like
logistical challenges or international trade policies. To enhance these results, further research
could expand the dataset to include more recent data beyond 2023, incorporate additional
variables such as input costs and economic indicators, or apply more complex econometric
models to handle asymmetries and non-linear adjustments more effectively. Additionally, these
findings could be extended to other fields by comparing cassava market dynamics with those
of other agricultural commodities or by applying the methodology to different geographical
markets or segments of the cassava value chain, such as the impact of biofuel production on
cassava demand. These studies could help in understanding broader economic principles or

drawing parallels between different sectors facing similar market dynamics.
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ABSTRACT

This research evaluated the effectiveness and cost-efficiency of overdue car tax reminder
letters issued by the Songkhla Provincial Administrative Organization (PAO) in 2023. A total of
64,100 reminder letters were sent, and data on overdue vehicle taxes before and after the
letters were analyzed using descriptive statistics, including frequency, percentage, and mean.
The effectiveness was assessed by comparing the percentage increase in collected overdue
taxes with previous studies, employing a t-test for analysis. The efficiency of the letters was
determined using the lowest-rated performance score as a coefficient, which measured the
letters' ability to prompt tax payments. This coefficient was based on feedback from 104
respondents collected via an online survey through accidental sampling. The economic cost-
efficiency was evaluated using the benefit-cost ratio (B/C Ratio).

The study found that the reminder letters effectively prompted car owners in the
Songkhla PAO to pay overdue taxes, achieving a 5.63% higher success rate than previous studies.
This number reduced overdue car taxes by over 29.32 million baht, with a payment stimulus
coefficient of 0.3, leading to an additional 1.81 million baht collected due to the effectiveness
of the letters. The cost-efficiency analysis revealed that the letters were highly cost-effective,
generating 7.49 times more revenue than the expenses incurred. The study recommended
enhancing the credibility of the reminder letter system and incorporating technology. As well
as studying the decline of overdue car tax through the effectiveness of behavior nudging with

tax reminder letters.

Keywords: Overdue Car Tax, Reminder Letters, Tax Payment Behavior, B/C Ratio, Behavioral Nudging
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(3) MTVATILVANUANAMNAATEFANARTIY B/C Ratio HgnsnisAIuIn fall

1819 NNETRLUATLNLTUDUL LRI NTIE BN
B/C Ratio = . o
AlgIemaAsygmansiunisoanuisdenis

Tedinauain1swlsua Ao A1 B/C Ratio > 1 MuNene A3 095 auntladani19n18A19815¢8l

ATUALAT WazdvINA1 B/C Ratio < 1 vianeis in3asilenisdoniunmslilianudue

Nan15338
1. nan1sUsiiuuseansnaniedonien1esagunanetise
1.1 UszanSHaniedanieniesagunnnednge

(1) ToyaiAsthsznsneunagainsdmilsdonis

N o

(1.1) ugAsd1sEgsngudneuiintsdonis

'
fa v o = o =

HAINNITENTIVINLUATAE 15801 E Wudn A A1etrsznBdunuduiu

v oy
& &

S0EUATA 64,100 Ay Andugar1nBsaeuifnadisendt 140.62 druumn Aakandlumised 2

= v Yy o ~ 5 1 SN oA o a
AN 2 VIYARANYITENIYINGUANDUNNUIADNIT O TUN 6 UUIBU 2566

Jszan FIUIUTAANTE (AY) [FMUURUAEAIAS (UN)]
sa <19 19 2% 3% 593
279 26,271 7,641 4,276 38,467
8.1
[520,922.10] [47,792,720.43] [27,334,116.55] [22,282,177.26] [97,929,936.34]
3 544 221 163 931
58.2
[5,100.00] [907,107.25] [729,769.00] [812,440.25] [2,454,416.50]
150 15,691 5,611 3,250 24,702
58.3
[149,700.00] [16,619,406.11] [12,324,065.24] [11,147,683.39] [40,240,854.74]
432 42,506 13,473 7,689 64,100
57
[675,722.10] [65,319,233.79] [40,387,950.79] [34,242,300.90] [140,625,207.58]

737: @rnauvudImInasan (2566 n).

(1.2) HAN1SNINNFI0BUAANTNTE

Tunmsadnaudieszn@sneudineuiuil 15 nsngiau . 2566 (Tugevine
Yosnsaamiadenna) 53U 64,100 518 waenauimsdamisdenin8saeudAnainse g
st Yuil 26 Aueeu 2566 anwide 49,879 518 (Dulumuievlvmsinnudssansammddeilo
nankulUuda 2 e ndsdmddemaiissylilutunsumsdiiiunside) ielifindrssadsnoudéng

T3¢ 313U 4,842 T8 AauinnudAnsdsenBsosudanadiosas 22.19
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A1unsanIT UL AT SRS TN s U nouwAs AN s anlsd e

lananns1an 3

M990 3 IuATIsEAeTIIsusae Ui nUsTIaNteuLar nasdinsdmilsdon s

Uszinsa Aed1szIAN (579) 415289 (579) Savazn1siUasuulas
38. 1 38,467 9,148 23.78
38. 2 931 231 24.84
38. 3 24,702 4,842 19.06
An9d15EsU 64,100 14,221 22.19

37: ddnauvudIRmInasvan (2556 n, 2566 Q).
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'
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4.1 99,444,161.61 77,920,258.70 21,523,902.91 21.64
38. 2 2,454,416.50 1,877,549.25 576,867.25 23.50
39. 3 40,248,059.24 33,019,228.48 7,228,830.76 17.96
374 142,146,637.35 112,817,036.43 29,329,600.92 20.63

PN: ﬁwmmmﬂsﬁa;ﬂamaaﬁﬂﬁﬂammudﬁw’iﬁ]awm (2556 1, 2566 ).

1NATNA 4 Yar1n185agudnnUsELANA A1etseeudndsdeniuviniuy
142,146,637.35U kagndsiiniladoniadamnaiin1sanednse windu 112,817,036.43 U aacdusials
MNNEFIALUATNTY 29,329,600.92 U Wiauiuldifiusesay 20.63 veaAnstseinun @adu

Fadrun19:UasunlatveInIs iU EaiuTLINTIIANBUNTN LA NTIN WU 0.2063)
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(1.3) namsUsziiiulsednSravamilsden

annsavszduldannsveaevanufigiu ttest fuisnaaouaiadsveingy
weghamiangy Tunsalitlinsuaanudenuuinasgiuveanaulsznng waznguiegisdivuinaidn’
IngAnualiseaudedAyn19ada dmsunismaaeuauufsiu a = .05 wulil Anteyalsednua
voatanuUsziang i eusslenivesarsisuzainauidenouningsgavinfuiesas 15
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(x = 20.63) LLazﬁdauLﬁmLuummgmﬂuaqmjmﬁaaﬂw WU 2.82 (s = 2.82 ) I0L3AT e
fnadwsivinity 3.458714 fneaziBoanisdiuan il

20.63 — 15
2.82

J3

t = 3.458714

n§e9 T uidanse1dngn t WU a = .05 N1INAADULUUNILFT B
(One-tailed Test) &3 d.f. = 2 wuin fien tinge =2.920 WAINIUTBUIBUAN t FlgannsAwaniua
Fnga t AFnMaUnans1e TAEWUT te., =3.458714 > 2,920 = tnge 3908 LUUAUNLEAS H, UanaIn
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uag 4) nqudegsdivunatesndt 100
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157190 5 (5i)

szAuUsEANSNN IUUGRDY Andudesas AZLUL
(1 (2) (3 @) = (1) X(2)

AU 3 FUsednSaiman
wilsdeudufioulddearstoyandniu

L. . ) 38 36.50 114
ageliusednTnm Alennutiensydu

wazanunsaluutnla iU iRay

seAv 4 JUsednSamunnian
PIFDLINADULAUTALIU NTTU LAy

ansoltiuinlaldnaonnisdeans way a5 43.27 180

enageiigSuaruuinmuevelvtise

Y

AMENA9EN5Y

33U 104 100.00 331

AadY (331/104) = 3.18 (S.D. = 0.76) vued Juszansnwlunmsauegluszivunn

2. nan13UsEuANNANAIYRINTNE a9 E:

~ A a X o o o
2.1 57¢1A1NN1E5UANNVUDULIBINIINNUIH BN

[

181991 N EI0 U UALANT U UL TDIU1NMITIFDNIG ANUNTARERINTITANIMLG ATl

seldnaSsneudiinty 29.329,600.92° x 0.2063° x 0.3°

JUDINNNUTIFBNI
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¥ a e a X a ~ & d'
Tunnsius1elaanna8sasuniiudy (M58 18508UAANNTISENINUATN anad)
FUIBIUN NI FONIVIEY WAU 1,815,209.00 U %3971 1.81 @1UUIN

2.2 AldTemaasegaansluniseanuiiadonienigsosunanegise

' o it o o o U
ALY AENIWATEFAIENT LUN1TRRNNTIF BN EIasUAA191TE @IS U

LUU@DUNTIIU 64,100 4 flanlyanesauvisdumiiu 242,145.25 v wsedadualyaiy
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(1) furunadad sandutu 218,345.25 vm Sgavidendsll

- ANLAUTSEIN (TN 10 naes 9 8y 2,254.525 Uv)  22,585.25 UM

Adstlsdenimelusudd (64,100 atu 9 ay 3 um) 192,300.00 U

ATanaUnsal (W AINTEATY AIUINN AIaIAlunsEA1Y)  2,500.00 UM
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(2) Fumumsden Ananandslenavotusany iudu 23,800 Um TeanBuadsil
- Ausslunisdnrihmifadens (Fwdhiidieau 2 eu sdrsdumauas 340 v/
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2.3 uan15UsiduAUANAINILATEFANEAS 3NN1TaEAaNgANTINAN9T5EAE
308UARIY B/C Ratio
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wonndl Geefiuselain navenasesdlontdsdoniniieiiszidu WWulunuwnfnvemgud
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ABSTRACT

The business and economic sectors depend on the intellectual property rights sector, an
important sector of every modern economy. If not protecting intellectual property rights, it is
prone to plagiarism or misuse of brands/property. If this gets ignored, it can make it difficult for
SMEs to innovate and play a role in economic activities in a country. The study methodology
was documentary research, in-depth interview to find observable variables, identify the
components by using Exploratory Factor Analysis for classifying components and do semi
structured interview to define the management guidelines of intellectual property upon
geographical indication for the “Sumbawa Honey” SMEs. Data was gathered from 500
individuals in the population being studied. The results of this study showed that there were 3
components namely Management of Sustainability Development means to do planning,
implementing, and managing businesses that support sustainable economic growth and
environmental protection to preserve natural honey availability and meet consumer needs,
Management of Innovation means identifying, developing, and implementing ideas to ensure
business sustainability, enhance competitiveness, and meet consumer needs while considering
the quality of the honey produced and Management of Geographical Indication to do
Geographical indication management involves coordinating and protecting the unique
characteristics of honey originating from a specific geographical region to safeguard local heritage
and build consumer confidence that the produced honey meets quality standards set by the

geographical indication issuer, in this case, issued by the Directorate General of Intellectual
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Property., presented as a concept “Triple M Strategies” for Sumbawa Honey SMEs and were
applied as management guidelines of intellectual property upon geographical indication for the
“Sumbawa Honey” SMEs.

Keywords: Management Guidelines, Geographical Indication, SMEs

Background and Significance of the Research Problem

The largest nation in Southeast Asia, Indonesia, has experienced comparatively steady
economic growth. Despite the global economic slowdown in much of Asia in 2022, Indonesia
has demonstrated stable growth. According to the Asian Development Bank, among the eleven
Southeast Asian countries, only Brunei Darussalam experienced economic contraction, and
Singapore witnessed a slowdown in its growth. The economic upturn in the region is attributed
to robust domestic demand (Asian Development Bank, 2023). The projected economic growth
of Indonesia is estimated to reach 4.8 percent in 2024, supported by increased consumption,
investments, private services, and the recovery of the tourism sector (ADB, 2023).

Sumbawa is one of the regencies in the province of West Nusa Tenggara, Indonesia. This
city is famous for its marine tourism destinations and its natural product in the form of forest
honey. To limit the scope of the research, Researcher chose Sumbawa honey SMEs. Sumbawa
honey is something that is characteristic of Sumbawa and has known nationally. The resource
persons of this research are Sumbawa honey SMEs who can provide a specific description of
the situation and conditions to answer research questions. Data collection methods are
interviews, observation, and documentation. The researcher realize that SMEs have an essential
role in advancing economic activities such as creating decent jobs. If the economy slows down,
people's standard of living will also decline.

Intellectual Property plays a role in providing legal protection for the ownership of
intellectual works, whether communal or personal, which serve as the basis for the
development of the creative economy. Therefore, the protection of intellectual property
becomes an important part of future national development and contributes significantly to the
development of both national and international economies. As a developing country, Indonesia
must be able to take appropriate steps to anticipate all changes and developments, as well as
global trends, so that national goals can be achieved. (Directorate General of Intellectual
Property, 2020). One important step being taken is to promote and protect intellectual property.

Among the many types of intellectual property is geographical indication.
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A Geographical Indication is a sign that indicates the origin of a good and/or product from
a specific region, where the geographical environment factors, including natural factors, human
factors, or a combination of both, confer a certain reputation, quality, and characteristic to the
goods and/or products produced. (Directorate General of Intellectual Property, 2020). The aim
is to protect producers and consumers from counterfeiting related to products that are only
produced in certain regions, preserve the distinctive characteristics of an area, and enhance the
economy of communities within specific geographical regions. With the growing economic
development in Indonesia, efforts are needed to protect these products from counterfeiting
attempts.

Furthermore, Indonesia’s natural potential is a unique blessing for economic growth. It is
regrettable if the diverse natural resources from each region of Indonesia do not receive legal
protection. The abundant natural resources, if managed properly, can benefit regions as a
distinctive characteristic and can be used as trading assets, ultimately expected to boost the
local economy where the products originate (Apriansyah, 2018).

As mentioned above, both central and local governments are expected to be responsive
in recognizing the potentials in each region to be developed into high-quality regional products
known domestically and internationally, by registering them as Geographical Indication products.
The rights to Geographical Indication are exclusive rights granted by the state to registered
Geographical indication rights holders, as long as the reputation, quality, and characteristics that
form the basis for the protection of the Geographical Indication still exist (Apriansyah, 2018).

Meanwhile Indonesian people’s awareness of the importance of registering Intellectual
Property Rights upon is still low. (Siagian et al., 2021). This indicates that the lack of
understanding, and awareness of intellectual property rights is still the biggest problem, which
makes people skeptical and reluctant to register intellectual property rights, on the other hand
intellectual property rights need to be implemented to maintain business continuity.

Honey is widely recognized by the public as a beneficial product that is good for the
immune system, making it highly sought after. The increasing consumption patterns among
people have also led to a rise in honey consumption, supported by Indonesia's large population,
making it a promising market. Sumbawa honey is one of the most popular types of honey in
Indonesia. Sumbawa honey is usually taken naturally from the forest, not from beekeeping, this
type of honey usually comes from the Boan tree, which is only found in the forests of Sumbawa,

West Nusa Tenggara. (Batulanteh Forest Management Unit, 2022).
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The Geographical Indication for Sumbawa Forest Honey was registered on December 15,
2011. According to data from the Sumbawa Forest Honey Network (an organization of Sumbawa
forest honey producers), the price of Sumbawa forest honey has consistently increased since
the 1990s. From 1990 to 2012-2013, prices rose by 5.8 to 6.25 times. However, after obtaining
the geographical indication certificate, the price of Sumbawa honey increased even further, by
1.4 to 1.5 times compared to its price before receiving the geographical indication. (Trade

Cooperation Facility, 2016).

Research Objectives

The objectives of this research are:

1. To Analyze the Managerial Environment of “Sumbawa Honey” SMEs, Sumbawa Island,
West Nusa Tenggara, Indonesia

2. To Find out the Observed Variables of Intellectual Property upon Geographical
Indication for the “Sumbawa Honey” Small Medium Enterprises as a Powerhouse of Innovation
and Economic Growth

3. To Define Name and Identify each Component of Intellectual Property upon
Geographical Indication for the “Sumbawa Honey” Small Medium Enterprises as a Powerhouse
of Innovation and Economic Growth

4. To Create Management Guidelines of Intellectual Property upon Geographical
Indication for the “Sumbawa Honey” Small Medium Enterprises as a Powerhouse of Innovation
and Economic Growth

Research on geographical indications for Sumbawa honey addresses knowledge gaps by
providing a deeper understanding of the importance of protecting local products by registering
them with the Directorate General of Intellectual Property under the geographical indication
category as a unique feature and heritage of the Sumbawa region. This helps increase the added
value and competitiveness of Sumbawa honey in international markets. The research tackles
specific challenges, such as the ease of applying intellectual property rights, especially
geographical indications for SMEs. However, only a few SMEs have registered, and there is a lack

of adequate tools available for business operators.

Literature Reviews
Geographical indications are protected under trademark law as a means of identifying a

product's place of origin when the goods produced there possess qualities and characteristics
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because of geographical environmental factors, including natural factors, human factors, or a
combination of these two. (Sumbawa Honey Forest Network, 2014). The name “Sumbawa
honey” is used by numerous honey producers and business owners to promote their products
in various locations. Even though there is still some controversy over the honey's true origin,
Sumbawa honey's reputation is regularly damaged by poor honey quality. (Sumbawa Honey
Forest Network, 2014).

SMEs on Sumbawa Island, have several potential products and some are even known
nationally such as “Sumbawa Honey”, to support the development of “Sumbawa honey” SMEs
on Sumbawa Island, through the website of the Sumbawa Regency Cooperative, Industry and
Trade Office, the local government develops superior products typical of Sumbawa through
website, distributing data and information on SMEs products, including Sumbawa honey. It is
hoped that with the participation of SMEs owners, it can help improve the marketing of SMEs
products in general and can help the government in improving the economy of the Sumbawa
district. In addition, there are applications that are intended for the community and help SMEs
to support the Sumbawa Smart City program, including helping people who want to get
Sumbawa SMEs products directly from producers at guaranteed prices and quality, helping local
governments through the Cooperative, Industry and Trade Office in terms of marketing SMEs
products and helping the Sumbawa local government in terms of increasing sales of SMEs
products and improving the economy of the Sumbawa community. Every SMEs studied are
those recommended by local governments through the Cooperative, Industry and Trade Office.

Previous research on geographical indications has been extensive. For instance, the
studies by Rahayu, Mulyanto, and Prabowo (2023) discuss the aspects of geographical indication
protection to enhance product competitiveness, facilitate access to international markets due
to reputation and quality assurance, and serve as recognition and incentives for indigenous
communities in creating geographical indication products. They also highlight the high economic
value of these products, which requires protection to prevent exploitation by external parties
and maintain quality. Apriansyah's (2018) research focuses on the registration of a product as a
geographical indication, indicating that it is considered high-quality and has been evaluated by
experts, making it deserving of the geographical indication label. Siagian et al. (2021) examine
the challenges in implementing geographical indication, from the government perspective, the
main issue is the lack of information and outreach to the community about the importance of
legal protection. On the community side, the primary obstacle is low legal awareness and

understanding of Geographical Indication. Research by Adhi, Sulistianingsih, and Sekar (2019)
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explains that geographical indication protection is crucial as it not only provides legal protection
for products but also serves as a marketing strategy in both domestic and international trade.
This protection adds value to products, which in turn can boost regional economies. Mafiro and
Cahyarini (2023) discuss how Lampung coffee farmers utilize the geographical indication for
Robusta Lampung by selling it under the Lampung name, which enhances their economic
situation. Ganidha and Sukarmi (2020) explore how geographical indication certification can
enhance the potential of bio-resources and improve the competitiveness of agricultural
products. Geographical indication protection adds economic value to a region by emphasizing
the unique characteristics of local products. Agricultural products have significant potential for
geographical indication protection. However, low registration rates are often due to the
insufficient role of local governments in the registration process. Agustina and Yahya discuss the
legal aspects of geographical indication protection, particularly through the issuance of Law No.
20 of 2018 on Marks and Geographical Indications. The core of this legislation aims to protect
products with distinctive regional characteristics that are not found elsewhere, providing
protection not only for the products but also for consumers.

This research, while similar in regulatory aspects to the aforementioned studies, differs in
its focus on the potential of local products, specifically Sumbawa honey. This research will focus
on managing intellectual property rights related to the geographical indication for "Sumbawa
Honey" small and medium enterprises (SMEs) in Indonesia, particularly on small island called
Sumbawa Island in Sumbawa cities. This original honey is produced by Apis Dorsata bees in the
Sumbawa Forest area. Some of the benefits of Sumbawa honey include boosting stamina,
strengthening the immune system, serving as a source of vitamins and minerals, protecting
against bacterial and fungal infections, and relieving coughs and sore throats.

The goal of this research is to create management guidelines for intellectual property
related to the geographical indication for "Sumbawa Honey" small and medium enterprises
(SMEs) on Sumbawa Island, West Nusa Tenggara, Indonesia. These guidelines are expected to
drive innovation and economic growth, meeting customer needs while also boosting economic

growth for the SMEs.

Scope of Research
Scope of the content
The Scope of this Research is to Investigate the Intellectual Property upon Geographical

Indication for the “Sumbawa Honey” Small Medium Enterprises as a Powerhouse of Innovation
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and Economic Growth. The use of intellectual property, especially seographical indications, has
a real economic impact and drives economic growth. With geographical indication status,
Sumbawa honey is recognized as a unique product that is only produced in Sumbawa, setting
it apart from other honey. This status also helps with branding and marketing, strengthening
Sumbawa honey's position in both local and international markets. Additionally, gseographical
indication protection allows businesses to develop derivative products from honey, which
further boosts the local economy.

Scope of the Study Area

West Nusa Tenggara Province is divided into 2 islands: Lombok Island and Sumbawa
Istand. The Scope of the study covers only Sumbawa Island Which is Sumbawa cities.

Scope of the Population

1. Focuses on intellectual property upon Geographical Indication experts on Honey
production and who are name list on government in 2022.

2. Focuses on the farmer, and business owner SMEs of “Sumbawa Honey” who
registered to the government in 2022.

3. Focuses on the customers of “Sumbawa Honey” who have consumed the product
daily in the year 2022.

4. The period of this study is from September 2022 to August 2023.

Research Methodology

This is the main step of conducting research on the management guidelines of
intellectual property upon geographical indication for the “Sumbawa Honey” SMEs as a
powerhouse of innovation and economic growth.

Step 1: To understand how intellectual property is implemented upon geographical
indication for the “Sumbawa Honey” SMEs as a powerhouse of innovation and economic
growth, the researcher first conducts a business environment analysis using internal
environmental analysis, PESTELG analysis, the five forces model, and SWOT analysis to
understand implementation intellectual property upon geographical indication for the
“Sumbawa Honey” SMEs on Sumbawa Island, West Nusa Tenggara, Indonesia as a powerhouse
of innovation and economic growth Eventually, the steps of the study are as follows:

Step 2: By employing documentary research to gather information from books,
documents, journals, and other sources, qualitative research can be used to identify the number

of observable variables. After the study's findings were revealed, the data was used to explore
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the components of observable variables of implementation intellectual property upon
geographical indication for the “Sumbawa Honey” SMEs as Powerhouse of innovation and
economic growth.

Step 3: Method for developing intellectual property rules using qualitative analysis. With
the results of the SWOT analysis, new names and components were created management
guidelines of intellectual property upon geographical indication for the “Sumbawa Honey” small
medium enterprises on Sumbawa Island, West Nusa Tenggara, Indonesia as powerhouse of
innovation and economic growth.

Step 4: Method for developing intellectual property upon geographical indication
component using qualitative analysis. With the results of the SWOT analysis, new names and
components were created for the management guidelines of intellectual property upon
geographical indication for the “Sumbawa Honey” SMEs on Sumbawa Island, West Nusa
Tenggara, Indonesia.

The research tool for this study is a questionnaire survey, and the scope is "Sumbawa
Honey" customer on Sumbawa Island, West Nusa Tenggara, Indonesia. (Kotler and Keller, 2017).

The Questionnaire of this research will be divided into 2 parts. Part I: It is about general
information of respondents. There are five questions including (1) Age (2) Gender (3) Monthly
Income (4) Occupation (5) Education (6) Quantity Purchased Per Time (7) The Frequency of
Buying and (8) The Budget of Buying Per Time. Part II: It is about influential factors of intellectual
property upon geographical indication for the “Sumbawa Honey” small medium enterprises on
Sumbawa Island, West Nusa Tenggara, Indonesia as powerhouse of innovation and economic
growth.

The data collection for the questionnaire will be 500 respondents, as determined by the
researcher. Google Form is being utilized to conduct an online survey and distribute it to
Sumbawa honey consumers. By selecting participants who are 18 years old or above who have
experience making in-person or on-line purchases of honey, the researcher was able to identify
the respondent for doubt. It began collecting data in August 2023 and continued through
October 2023, a duration of two months. The research will be conducted from September 2023
to August 2023. The IOC of this research questionnaire is equal to 1. The researcher consults
with experts and advisor for suggestions as follows (1) Mr. Sahabudin is an owner SMEs Honey
(2) Mr. Jaka Pratama is an owner SMEs Honey and (3) Asst. Prof. Dr. Ruchirat Patanathabutr is an

academic expert in Management. The data are reliable if the Cronbach’s alpha score is more
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than 0.6. If the Cronbach’s Alpha was less than 0.6 the items are not reliable. (Creswell, 2018).

The alpha Cronbach of this research questionnaire is 0.966.

Business Environmental Analysis STEP 1: QUALITATIVE

[
External Environmental Analysis by PESTELG,

5 Forces Model

Internal Environmental Analysis
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Documentary Research

+
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v
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v
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Results

In this study, the researcher conducted a business environment analysis of Sumbawa
Honey SMEs using environmental analysis, PESTELG analysis, Porter’s Five Forces model, and
SWOT. Through this analysis, the researcher aims to provide a comprehensive understanding for
SMEs of their position in the market, both internally and externally. The PESTEL analysis covers
political, economic, social, technological, environmental, legal and global factors affecting the
Sumbawa honey industry, while Porter’s Five Forces model helps identify the industry’s
attractiveness and competitive pressures. The SWOT analysis further evaluates the unique
strengths of Sumbawa honey, such as its authentic quality tied to its geographical location, and
weaknesses like the lack of knowledge about geographical indications. Additionally, the
researcher conducted a survey using questionnaires distributed to 500 Sumbawa honey
consumers to gather insights into their perceptions of the product. The results of this survey are
expected to serve as guidelines for formulating intellectual property strategies, particularly in
implementing geographical indications, which can help SMEs enhance the value and protection
of their products in the market.

1. Internal Environmental Analysis

Table 1 Summary of the “Sumbawa Honey” SMEs internal environmental investigation on

Sumbawa Island, West Nusa Tenggara, Indonesia

Internal Environment Strengths Weaknesses

1. Business Structure
- The small number of employees makes coordination easier.

v
- No need to pay many employees. v

2. Human Resource Management

- Sumbawa Honey SMEs owners also farmers know information about honey well.

RSN

- Buy honey from farmers who know how to do a sustainable harvest system.

3. Production Management
- Honey is harvested using a sustainable harvest system named “Panen Lestari”. v

- Expensive technological equipment. v

4. Marketing Management

- Word of mouth marketing is proven to be effective.

AN

- Promotion through social media has been very effective.

5. Financial and Accounting Management

- There is a capital loan if SMEs owners need some expansions on business.

AN

- Obtaining capital from other business sources can provide reserve funds.

- Lack of good and efficient record keeping. v
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Table 2 Summary of PESTELG analysis of “Sumbawa Honey SMEs” on Sumbawa Island, West

Nusa Tenggara, Indonesia

External Environment Opportunities  Threats
1. Political
- Political conditions tend to be stable. v
- The regional government facilitates SMEs to have halal and PIRT certificates. v
- The regional government assists with recommendations for borrowing funds
to expand production. v
2. Economics
- The prices offered vary according to economic capabilities. v
- The prices offered are affordable for consumers. v
- Enabling community empowerment and contributing to economic growth. g
3. Social
- Belief in the health benefits of honey remains strong among the public. v
- Honey is a distinctive product of Sumbawa, known for its unique and different
taste compared to other products. v
- Unique honey composition compared to other regions. v
- Located in an area close to the community and enabling community empowerment v
4. Technological
- Honey is packaged in attractive packaging that is easy to carry anywhere
and in accordance with consumer needs. v
- On the other hand, not all honey SMEs have water filter machines. v
5. Ecology
- In terms of opportunities for honey to be harvested, use sustainable harvesting v
techniques which aim to preserve forest bees.
- Land processing around forests using pesticides (posing a threat to bees). v
6. Law
- Sumbawa honey SMEs have been registered so that consumer satisfaction
and protection is maintained v
7. Global
- The reach to global consumers is still limited Vv

- Actively participating in international events to introduce Sumbawa Honey
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3. Task Environment Analysis

Table 3 Summary of Five Forces Model

Five Forces Model

Opportunities  Threats

1. Direct Competitors

- Honey SMEs do not consider each other rivals and tend to help each other.

v

2. New Entrants
- There are several new competitors who do not have sufficient knowledge
about Sumbawa honey which can have an impact on the quality and image
of Sumbawa honey.

- empowering local communities by becoming honey farmers.

3. Substitute Goods or Services

- There is no product that can replace the function of honey.

4. Suppliers

- The bargaining power of suppliers is high due to the limited number of

farmers and the uneven timing of honey harvesting.

5. Customers
- For Sumbawa honey itself there are numerous seasonal SMEs, limiting
options for consuming Sumbawa Honey.

- Customer has many choices of Honey, beside “Sumbawa Honey”

4, SWOT Analysis of Sumbawa Honey SMEs

Table 4 An analysis of the internal and external environments looks at opportunities, threats,

opportunities, and weaknesses.

SWOT Analysis Results

Strengths 1) Less number of employees makes coordination between departments easier.

2) Honey is a distinctive product of Sumbawa, known for its unique and different taste

compared to other products.

3) Unique honey composition compared to other regions.

4) Located in an area close to the community, enabling community empowerment and

contributing to economic growth.

Weaknesses 1) New players who are just starting out and don't really understand Sumbawa honey

can damage the image.

2) There are several SMEs that do not implement geographical indication standards.

3) Expensive technological equipment

4) Lack of good and efficient record keeping
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Table 4 (Continue)

SWOT Analysis Results

Opportunities 1) Stable and support from the regional government.
2) High consumer purchasing power.
3) The proper use of social media as a means of promoting dissemination.
4) The public’s trust in honey as a herbal remedy to enhance body metabolism

and improve health.

Threats 1) Land processing around forests using pesticides (posing a threat to bees).
2) Ongoing vulnerability to forest area destruction.

3) Extreme weather changes disrupt the existence of bees.

5. The Information of Components Intellectual Property upon Geographical
Indication for the “Sumbawa Honey” Small Medium Enterprises on Sumbawa Island, West
Nusa Tenggara Indonesia as a Powerhouse of Innovation and Economic Growth

As a part of the questionnaire survey, researcher asked 15 SMEs owners and 4 farmers
who expertise in "Sumbawa Honey" small medium enterprises on Sumbawa Island, West Nusa
Tenggara, Indonesia, have been asked for their perspectives on the importance of each component.

The 35 components analysis results are shown by symbols. The definitions of each
symbol that the researcher used to represent the component analysis findings are as follows:
P301 represents Honey Harvesting Sustainability, P302 represents Honey Packaging, P303
represents Advertising of Honey, P304 represents Processing Innovation, P305 represents Honey
Consumer Trust, P306 represents Quality Management, P307 represents Production Process,
P308 represents Halal Information, P309 represents Honey Storage, P310 represents Good
Reputations, P311 represents Forest Bee Harvesting, P312 represents Forest Benefits, P313
represents Hygiene Filtering, P314 represents Target Market of Honey, P315 represents Honey
Consumer Satisfaction, P316 represents Management Technology, P317 represents Product
Innovation, P318 represents Good Hygiene Practices, P319 represents Sumbawa Honey and Its
Potential for Origin Distinction, P320 represents Value Add Honey, P321 represents Honey Post-
Harvest Handling, P322 represents Honey Product Design, P323 represents Supply Chain Honey,
P324 represents Honey Hunting Harvesting Practice, P325 represents Customary Law and
Conservation, P326 represents Honey Brand Building Strategy, P327 represents Honey
Registration Brand, P328 represents License of Honey, P329 represents Customer Protection,

P330 represents Sterilizing of Honey, P331 represents Geographical Indication Benefits, P332
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represents Business Partnership, P333 represents Description of the Product, P334 represents
Copyright Protection, P335 represents Service Innovation.

Results from the questionnaire respondents' general information include gender, age,
education level, monthly income, occupation, quantity purchased per time, the frequency of
buying and the budget of buying per time. The respondent gender indicates that 38.6% of the
respondents are female and 41.4% are male. Most respondents by ages indicates that 63.6%
are between the ages of 30 and less than 40, 8.6% of respondents who were between the age
of 40 and less than 50, while 6.4% respondents between the ages 50 and less than 60 and 0.4%
respondents who were beyond the age of 60. Most respondents by education 63.2% have a
bachelor’s degree. Most of the respondent’s monthly income 35.8% have monthly income less
than IDR 2.200.000 and 26.8% have monthly income of IDR 3.000.000 or less than IDR 5.000.000.
Most respondents were 20.8% working for a private company, 20.6% being a government officer,
and 19.4% working for an enterprise. Most of the respondent’s quantity purchased per time
16.6% purchases 100ml, 19% purchases 250ml and the most frequently purchased size was
500ml with number of respondents was 23% Most respondents from the frequency of buying
23.2% made purchases on a monthly and 41.2% bought it more than a month. Most
respondents from the budget of buying per time 48% had a purchases budget IDR 50.000 less
than IDR 150.000 and 27.8% had a purchasing budget IDR 150.000 less than 200.000.

6. Define Names and Identify Each Component of Intellectual Property upon
Geographical Indication for the "Sumbawa Honey” small medium enterprises on Sumbawa
Island, West Nusa Tenggara Indonesia as powerhouse of innovation and economic growth

The researcher uses a rotated component matrix to identify and define intellectual
property components for "Sumbawa Honey" small medium enterprises in Indonesia's West Nusa
Tenggara. Component 1 is named "Management of Sustainability Development". Component 2
is named “Management of Innovation”. Component 3 is named “Management of Geographical
Indication”.

7. Management Guidelines of Intellectual Property upon Geographical Indication
for the “Sumbawa Honey” Small Medium Enterprises on Sumbawa Island, West Nusa
Tenggara Indonesia as Powerhouse of Innovation and Economic Growth

This management guidelines of intellectual property upon geographical indication
development approach are from the analysis of components by using the results from the

research of components and the result of SWOT analysis. It is used to recommend the
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management guidelines of intellectual property upon geographical indication for the “Sumbawa
Honey” small medium enterprises on Sumbawa Island, West Nusa Tenggara Indonesia. The
researcher had 5 expert recommendations about 3 components of intellectual property upon
geographical indication (Creswell, 2007). The concept as “Triple M Strategies” Sumbawa Honey
SMEs will respond to use the management guidelines of intellectual property upon geographical

indication in developing small medium enterprises for the “Sumbawa Honey”.

Discussion
The discussion of this study consists of 3 components as follows:
1. Management Guidelines of Intellectual Property upon Geographical Indication
1: Management of Sustainability Development
These guidelines encourage SMEs to adopt honey harvesting practices that do not
harm forests, preserving the natural habitat of Apis dorsata bees. Research by Wijayanti et al.
(2022) shows that these bees cannot be cultivated and must live in their natural habitat.
Therefore, government and community involvement is crucial to preserving the forest as their
habitat. By adopting sustainable practices, SMEs not only protect the environment but also
support the survival of these bee species. This approach aligns with sustainable development
theories, emphasizing environmental protection while enhancing economic well-being, and can
improve the reputation of Sumbawa honey among consumers. However, the high cost of
supporting tools, such as honey moisture meters, poses a challenge for SMEs. Thus, government
support in the form of financial grants is essential.
2. Management Guidelines of Intellectual Property upon Geographical Indication
2: Management of Innovation
The guidelines also encourage SMEs to innovate honey products, such as developing
derivatives into soap and jelly. Research by Pamungkas et al. (2023) and Halim et al. (2013)
indicates that these derivative products have high economic value and can expand the target
market. This innovation aligns with innovation economics, which emphasizes creating added
value and increasing market competitiveness. However, the challenge is the availability of tools
needed to create these derivative products. Therefore, it is crucial for SMEs to maximize the
use of honey so that no part is wasted and everything is processed into valuable products.
3. Management Guidelines of Intellectual Property upon Geographical Indication

3: Management of Geographical Indication
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The Sumbawa Forest Honey Network recommends implementing geographical indication
standards in honey production. Research by Eno and Yusa (2019) shows that geographical
indication labels can enhance the economic value of products by clarifying their quality and
characteristics. This adds unique value to Sumbawa honey, strengthening its identity as a unique
local product. Implementing geographical indications supports local economic development by
increasing selling prices and consumer appeal. However, challenges in obtaining certification

include accessing necessary tools and maintaining consistency in applying the required standards.

Suggestions

Local government for policy recommendations:

The government needs to support the registration process of intellectual property,
particularly geographical indications, and improve infrastructure and service facilities.
Geographical indications, as regional heritage, have economic value that can be increased
through registration, providing economic benefits to the products. Local governments also play
a role in socialization, strengthening institutions, drafting regulations, providing financial
assistance, and overseeing geographical indication products, which are essential for local
economic development. Additionally, legal protection of geographical indications supports
environmental sustainability and the development of natural and human resources in the
region. (Ganindha & Sukarmi, 2020; Adhi et al., 2019; Ayuningtyas & Gultom, 2023).

Suggestions for SMEs

SMEs producing Sumbawa honey can adopt the "Triple M Strategy" to enhance business
success, focusing on Intellectual Property Management, Consistent Promotion, and Product

Quality Maintenance. (Ramadhan, 2022).

Suggestions for Consumers

Consumers are essential in supporting Sumbawa honey by recognizing its health benefits
and contributing to local product preservation. Protecting forests crucial for honey production
is vital for its future. (Yessiningrum, 2015).

Suggestions for Future Research:

Further research is needed to explore the application of geographical indications to
potential regional products. In-depth studies can offer insights into the factors influencing
geographical indication implementation, the benefits gained, and any significant changes, such

as economic improvements and challenges faced.
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ABSTRACT

This research has purposes to: 1) manage knowledge, transfer planting and requesting
permission to grow cannabis for community enterprises; 2) develop herbal pharmaceutical
products from cannabis to enhance the grass-root community economy towards commercialization
for community enterprises; 3) determine a driving mechanism for the community enterprise
network producing herbal pharmaceuticals from cannabis to boost the grass-root community
economy towards commercialization in Phetchaburi Province. The study employed a
qualitative research method that collected the data through a multiple focus-group process
participated by 15 people; including in-depth interviews with 9 key informants and examining
the community enterprise groups growing and processing vegetables and herbs in Tha Yang
District, Phetchaburi Province. The data were categorized with content analysis. It was found
that the cannabis strains suitable for growing to produce commercial products from its leaves
is the KD Koh Tao because it is a mixed strain that grows well and is suitable for the target area.
Planting the cannabis was done after the cannabis was withdrawn from the list of the Thai
Controlled Narcotic Drugs Act on June 9, B.E.2665. Growing the cannabis for commercial
production could be done by registering to establish a community enterprise under the
notification and registration of Food and Drug Administration, Thailand. Developing cannabis
products to enhance the grass-root community economic toward commercialized community
enterprises could be done by processing products from the cannabis leaves in forms of drinks
for health and recreation. From examining the community enterprise network, it was found that
the practice that made the community enterprise strong and sustainable consisted of
participatory process in brainstorming and planning to strengthen their knowledge, marketing,

and receiving mutual benefits.

Keywords: Product Development Mechanism, Cannabis Herbal Medicine, Community Enterprise,

Commercial
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ABSTRACT

Area-based approach has gained more appreciation over time in Thailand development
process. Together with the application of Sufficiency Economy Philosophy (SEP) and the New
Agriculture Theory established by many Royal initiatives as experimental showcases. It highlights
greater success and a better suitable approach in reaching out for poor farmers in the rural area.
Highlight on agriculture diversity, better utilization and management of farm essential resources,
and community knowledge collaboration (much more on bottom-up approach), KNN model
practice has shown in this study to be an interesting alternative for social and economic
development for developing country with inequality gap. Some initial investment is required
for storage of water for year-round farming and cultivation. The practice fits perfectly with
Biodiversity, Circular, and Green (BCG) economy where various types of plants, trees, fishery,
and cattle are combined in farming activities based on each individual farmer’s interest and
specialization. Residuals from one farming activity are used to further enhance other farming
activity productivity, and improving land fertility. Diversity agriculture reduces the need for
pesticide as opposed to monocropping. The farming approached as mentioned above has been
proven to be benefited and in line with large scale farmers, where the advantages of economies
of scale and diversity of productions can easily be combined. Unfortunately, the same principle
cannot be applied to smaller size farmers who appear to be dominated in Thai agriculture
sector. Therefore, the objective of this study is to come up with some concrete assessment of
possible success of smaller farmers to be successful in their transition into KNN model practice.

KNN model can be adopted as another alternative approach for agriculture sector and area-
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based development strategy in Thailand. A hypothetical household (small size) was set up by
extracting information from questionnaires and surveys with KNN model farmers across country
and benefit-cost analysis method was used for the feasibility analysis. The study shows that,
financially, KNN model has proven to be feasible for farmer with small, medium, and large size
of land (data from our surveys indicates that most larger land pot farmers practicing KNN model
are successful farmers). A sizable amount of funding is needed as an initial investment and
funding also required for later stages to maintain fertility of the plot even thousgh part of these
needs can be fulfilled by some of the short-term income generated. The process might take
roughly about 4-5 years for farmer to be successful and stabilized by which they earn sustainable
annual income above the self-sufficiency level. Findings from the study reaffirm that KNN model
can be an alternative approach for rural community development, and it builds on farmer’s
specialization toward sustainability particularly for small farmers who potentially can be left

behind in the traditional development process.

Keywords: Sufficiency Economy, Area-based Development, Agriculture Diversity, Mono-crop

Farming, Kok Nong Na Model, Cost-benefit Analysis, BCG Economy

Background and Significance of the Research Problem

Thailand, over the last 50 years, has engaged in a large and continuation of economic
development process in countering with poverty related issues. The fundamental problem for
most developing countries has been getting most of the population up to a better standard of
living by raising productivity. Economic growth has been the major focus driven by income
generation, and it has been successful to a certain degree where large amount of poverty was
eliminated. Moving up the ladder and standing at an upper-middle income stage of
development, infrastructure development projects in high economic potential area such as the
eastern seaboard has been the core development path hoping that it would be served as growth
driver. Unfortunately, the positive spillover effects were limited largely with resources that were
easily mobile. Labor migration from the rural agriculture-based area into urban and industrial
estate leaving behind those who were incapable of moving. As a result, Thailand has also been
criticized of having an economic structural problem rooted in inequality issue. Not only income
but also wealth and other dimensions of inequality such as education, especially quality of
education, was pointed out as one of the major obstacles preventing the country to move

forward and get out of middle-income trap.
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Improving quality of living in rural area has been a profound challenging aspect in
Thailand sustainable development path especially for smaller farmers who live in remoted area.
Getting access to necessary inputs such as market information and more advanced technology
so that to improve productivity has been limited. The process has become more complex
recently with the emergence of inequality concerns in many aspects. Small farmers in the rural
area appear to struggle to raise their productivities so that to catch up with other sector in the
economy. Higher potential labor in the agriculture sector shift away in searching for better
opportunities in the city leaving the elderly generation behind. The average age of farmers in
Thailand has increased over the past 30 years makes it even more difficult for them to adjust
from labor-intensive to more capital- and technology-intensive approach such as smart farming
and precision farming. Moreover, distribution of benefits attained from the export and tourism
sectors seem to be difficult because of the existing bottleneck in domestic value chain and the
mobility of resources, especially capital and labor, into some of the area received infrastructure
improvements. As a mobile resource, labor force in the rural area, mostly in agriculture sector,
was drawn into the urban area with greater income opportunities as incentives.

Area-based development has shown to be a significant and necessary component in
Thailand’s recent sustainable development plan as it was repeatedly emphasis in the country’s
20-year National Strategic Development Plan. Recent development policies need to be more
precise, more targeted, and focus more on smaller scale investment and reaching out for those
poor households reside particularly in the remoted area which getting access to the necessary
large-scale infrastructures, such as good schooling, decent healthcare facilities, and access to
the market, to improve their production capability are limited. In fact, it is getting much more
difficult over time for those households to catch up with the changing economic and social
structures surrounding the community. For instance, technologies are reaching out and e-
commerce are everywhere. Instead of using those available advancement to enhance their
products and values, they were not able to adapt to the changes and ended up suffering to the
degree, in some cases, simply struggle to survive. The objective of this paper is to strengthen
the essential of area-based development, where the development process relies on bottom-
up and cooperative networking mechanism, as an alternative way to achieve a more sustainable
result. In addition, by using KKN model as an example for an economic and social assessment,
this study aims to shed some light on how and what policy choices are for Thailand to engage

in its development path toward inclusive growth or development.
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Research Objective

In seeking ways for rural development and hence creating economic opportunities for
many who has been lagging and left behind in the development process, special provision
programs have been introduced. This might be considered a better option for policymakers
aiming toward social development as well as miticating inequality problems. Successful
showcase of KNN model has been around in Thai society but whether it can be applied in
general cases. Complaints of unsuccessful cases have also been buzzing around arguing that
practices of KNN model is just a simmick for government officers to draw fiscal budget knowing
it does not worth doing it. The main objective of this study is to reaffirm quantitatively the
possibility of KNN model offered as an alternative approach for rural development especially
for smaller farmers to achieve sustainability option of improving quality of living. This paper is
organized as follows; reviews of some conceptual ideas related to rural development and area-
based development are discussion in the next section. Description of Kok Nong Na model (KNN
model) practice and its essential features are provided for the explanation of how it works.
Financial feasibility of KNN model based on a set of assumptions using representative farmer
who participated is analyzed in the following section. At the end, summary and remarks are

provided as an argument for alternative rural development approach.

Scope of Research

Conceptual Thought on Area-based Development and Design

Some literature reviews related to area-based development is provided in this section.
For country like Thailand, water management is a crucial for way of life and development
process. Economic activities in the remote rural area are mostly agricultural related. Availability
of water used for farming and fertility of the farmland are essential for the survival and
maintaining financial adequacy of most households. To lift those low-income households out
of poverty, it is almost inevitable to improve income generated from agriculture products.
Government investment in large water management infrastructures such as irrigation system,
reservoirs, and dams were built but were not effective in covering much of the agricultural area.
Farmlands outside the covered area run a risk of flood damages in the rainy season and drought
damages in the dry season. Most of the land was used for cultivation once a year. Water has
not been adequately supplied and these rural households were left facing climate risk on their

own. Rainfed agriculture and mono-cropping was the only option for poor community.
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McLean and MclLean (2001) and Na Chiangmai (2005) describe rural development as a
dynamic process involves human resource development in all aspects; individual, organization,
and community. Area-based development follows the similar path and focus on positive
changes happened in the development area. It requires interdisciplinary knowledges and a well-
established strength within households and community. With area-based development,
household is the nucleus of the development process and later in the next stage can form into
a community to address bigger and more complex issues in sharing public goods and
collaboration. Meaningful impacts to improve standard of living in the rural area do not come
from monetary assistance packages, mostly transfers, nor some government market intervention
mechanism such as price or quantity control over agriculture products. It is much more relied
on how much the community members can get together and help each other out in tackling
their common difficulties as a group. Collaboration among themselves become such a profound
factor for successful sustainable development especially in a rural remoted area where, reaching
out by the government or expending of city prosperity is harder to achieve.

Collaboration especially at the community level plays such a significant part in area-
based development. Na Chiangmai (2017) emphasizes on the significant role of efficient
collaboration for knowledge creation in area-based rural development where bottom-up
knowledge creation at the community level to collectively identity needs and seeking ways to
encounter problems. Hirose (2011) further highlights on three crucial factors for successful
collaboration covering; sharing of physical and mental foundation (for this study referred to
farming infrastructure and social supports for farmers), information- or knowledge-creation and
social ecosystem, and the role of leadership in value sharing and intrinsic motivation (stick
together and encouragement as farmers go through difficult periods). Another key feature in
successful area-based development, specifically related to agriculture-based economic
activities, has been pointed to the establishment of necessary infrastructure at the household
level so that there is enough incentive to invest and maintain the system. Self-reliance approach
where individual household prioritizes its goal to self-sufficient at the early stage and later
development into a much more sustainable way of living helps improve farmer’s quality of

living in the rural area over time.

Kok Nong Na Model (KNN Model)
KNN model is a smaller scale on a private or individual decision management which has

been introduced as an alternative approach for area-based development. A crack behind the
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scenes of the new (alternative) approach to rural development as another application of the
Sufficiency Economy Philosophy (SEP) and the New Agriculture Theory initiated by King Rama IX
in Thailand. It has been proven successful in many cases exhibited in the implementation of
the Royal initiative projects in various areas across the nation. Necessary farming infrastructure
for water storage is the essential component to start with. To improve land utilization for
framing, adequate amount of water must be provided for farmer on a year-round basis. It is also
crucial that armers must adjust and change their farming habit as well as attitude so that they
can achieve more efficient use of valuable water and other farming inputs. Knowledges including
management skill, farming techniques, and technology are required so that household who now
equipped with farming infrastructure can organize farm activities in the most effective and
efficient way.

Diversity Agriculture Practice for Household Income and Expenditure Stabilization

The idea of diversity agriculture under Kok Nong Na model turns small scale farmer into
a better farming condition. With that, farmers are less exposed to some of the market risk, price
fluctuations and the changes in quality demand and supplies, which they cannot control or
accept to the impact, i.e., once get hit with a shock, such farmer become poorer and indebted.
In the other words, by changing farming practice to be more diversified, farmers gain their ability
to work in the market mechanism. The small amount of farm products is easier to take care of
when unexpected event such as falling in price influenced by many other factors. In fact, these
agricultural products are used for household food consumption which in turn meet two
additional purposes of providing food necessary and reduce household expenses. Consequently,
farmers with KNN model practices are considered to have better self-immune to price
fluctuations. Demand uncertainty of agriculture product is diversified over a range of products
harvested from the same farmland. In comparison to monocropping farming, despite smaller
amount of output and hence less income to be generated in each cultivation, KNN model
farmers enjoy a more stable and consistent flows of income over the year.

From market perspective, diversity farming at a small-scale increases farmer’s individual
supply elasticity. Farmers have more choices with their farm products which they can use for
own consumption or sell at a better price in the local market or even share or exchange for
other things with their community. For instance, free meals can be offered in exchange for some
helping hands in the farm from their neighbors. This indirectly increases farmer’s negotiation
power in the market and less obligate to unfair price practice if there is one in the market.

Moreover, the risk from extreme weather and its impacts are inevitable for small poor farmers
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which can be miticated by plant diversity. The chance of having plant disease and pest in the
farmland also minimized by way of multiple cultivation and rotation of various plants grow in
the same plot of land. This is to say that farmers are in a better position in risk management
and some of the unnecessary uncertainties are diversified. The loss of scale efficiency is
compensated by the gains from economies of scope given a set of fixed input.

Providing Necessary Infrastructure and Improving Efficiency Utilization of Resources

Development in the agriculture sector has been relying heavily on the necessary
infrastructure development such as irrigation system, the use of machinery, and advance farming
practice to enhance its productivity. Unfortunately, attempts to provide these needed
assistances in a large scale have been proven less efficient and unsuccessful for small farmers
and those who are not covered in the development areas. Shifting from relying on government
provided infrastructure required for agriculture which is not adequate and inefficient into private
self-managed determination.

Conceptually, KNN model is focus more on increasing the utilization of land. Making it
farmable year-round instead of leaving the majority of farmland not utilized during the dry
season. Traditional farming in Thailand that relying on rain-fed crop, such as rice farming, only
allowed to complete once a year in the rainy season. Excess labor in the off-season migrate to
the urban area in seeking for job opportunities and earn extra income. Agricultural lands are left
unattended and there is no significant attempt to improve the quality of farmland in preparation
for next crops. With KNN model practice, multiple cultivation made possible which increases
the value of output obtained for the same plot of farmland. Moreover, the efficiency gains are
coming from the fact that to have enough water stored for year-round uses, farmer needs to
carefully plan on how to make use of the available water in the most productive way. The
water pond is also use for fishery to create food for self-sufficient and more value if sell in local
market.

KNN Area-based development: Necessary Conditions for Success

Area-based development in KNN practice or any other approaches requires some of the
conditions needed to be fulfilled.

1. Strong commitment from the participating farmers

2. Some initial investment is necessary particularly for the provision of water storage for
household and farming uses. Planning and managing how to collect, store, and use are also

essential.
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3. Knowledges, farming techniques, and collaboration in knowledge-creation and -sharing
are all important mindsets need to be established for KNN model farmers together with planning
and management skills for risk diversification.

4. It takes some time at the beginning stage before the stable income streams settle in
which means farmers need to have enough patient and not give up easily.

5. There are some uncertainties involved both in the starting period as well as to carry
on KNN model practice since each plot of land for area-based development is unique and
requires specific attention.

6. Technical problems and knowledge creation for further improvement of the farmland
and farming techniques are going to development and thus, collaborative knowledge creation

and sharing via communication network is such a useful advantage.

Research Methodology

A hypothetical household who practices KNN model was set up as a representative and
treated as our unit of analysis to explore some possibilities of success quantitatively. The setting
derived from KNN households’ characteristics and the ways of how all of KNN model activities
which contributed to household’s potential benefits and costs such as the variety of plants to
generate short-term and long-term incomes. Numbers of surveys and interviews were conducted
among random sampling of households across regions in Thailand for various size of land plots.
Unfortunately, this study cannot capture the expenditure side of corresponding to spending
behavior and cost of living. However, most of households interviewed revealed that
expenditures have been reduced significantly after participating in KNN model practice. A wide
range of rationale provided from relying on products in their own farms instead of purchasing
everything from the market to reduction of some unnecessary expenses such as hiring expenses
as family labor is enough to cover the work in the farm, health expenses as they become
healthier, and even cutting down on cigarette and alcohol consumption. Moreover, there also
some mentions about non-monetary benefits such as having more family time together and
improving mental health as farmers have less stress from working. These benefits have not been
considered in this study. All of these gathering information was then used to project this
hypothetical household for our quantitative cost-benefit analysis.

KNN Model Financial Assessment

A simple cost-benefit approach is employed in this study to shed some light on the

possible success of KNN model practice. KNN model is based on the idea that water and land
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are the most important factors of farming production and thus, it is important to increase the
utilization of both resources. By doing so, farmers will be able to enhance farming productivity
and capability to raise income and hence, better quality of living. In the past, from a farmer
perspective, if enough water can be stored, multiple farming cultivations will be possible. Short-
term plants and long-term perennial trees are managed so that more income generation
opportunities are opened for participated farmers.

A Framework for Financial Feasibility Analysis’

A value for money assessment based on KNN model activities are investigated. Financial
feasibility, base of project cost-benefit analysis, in supporting farmer decision whether to
participate in the program was analyzed. Farmer’s benefits are calculated from the expected
income streams in all farm activities in various cultivation of short- and long-term plants. Short-
term plants are mostly vegetables that can also be used for household consumption and an
alternative to sell in the community market. Banana, papaya, chili, and tomato in various kinds
are among the popular choices. Several fisheries, mostly Tilapia, and farm animals (cattle) are
also considered depending on farmer’s interest and specialization among the available choices.
The cost of animal feed is rather small for farmers because they rely mainly on residuals from
the farm. Some perennial trees are planted which will create more later in the later years. Fruit
tress such as mango, guava, coconut, mangosteen, and durian are among the top choices.
Moreover, perennial non-fruit trees such as bamboo and other types are planted to provide
shaded area for farmers while working in the field and woods to for house repair in the later
years. If not used, the value of the trees is perceived as long-term saving for the household.
The initial investment costs of KNN model farming includes land development according to the
KNN design (mainly digging up ponds to store enough water for annual usage both household
consumption and farming). The expense on volunteer worker(s) hiring allocated to the plot by
the KNN model project under the government economic rehabilitation fund during Covid-19 is
used as a proxy labor cost required to get participating farmer ready at the beginning year. The
funding for materials supporting the KNN model activities is included to represent the cost of
setting up communication networking. Moreover, annually cost of farming and harvesting cost
are the average cost for each plant with data provided by the ministry of agriculture and

cooperatives. The information on type of plants, farm animals, and fisheries as well as the

3 Database used for financial analysis in this paper obtained from the agriculture surveys by Ministry of

Agriculture and Cooperative, Thailand.
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quantity of each farming activity are collected from questionnaires and interviews with the
representative farmers across various areas in Thailand. Additional financial assumptions related
to the assessment such as the applied discount rate and the periods to covered in the analysis
are provided to match with farming behaviors. Net Present Value, Internal Rate of Return, and
the payback period are calculated to analyze financial feasibility of the project at the farm level.

Assumptions for Financial Analysis

Discount Rate. Since KNN model activities involve income and expenditure flows over
time so that the rate for time preference value of money is required. The calculation of this
financial analysis assumes a discount rate at 6%. The rate represents the possible cost of borrow
for the participating farmer, perhaps with some financial assistants from the government, for the
necessary initial investment in farm development infrastructure. Of course, the higher rate will
have a significant impact on the financial decision because large part of income streams from
KNN model activities are coming from farm production in the future when most of the trees
start to bear fruits. Some of the farmers who do not have appropriate financial access, if consider
small farmers who were forced to rely on informal debt for their financing, will find it much
more difficult to find it makes sense to switch to KNN model practice and less chance of being
successful had they join in.

Expected Income. Farmers who practice KNN model chose their own farming activities
based on interests and specialization. Streams of current and future income are generated by
farming activities. Various plantation of short-term, mostly different kinds of vegetable especially
for dairy household food consumption and seasonal grain crops, and long-term trees which are
to provide future incomes and savings. Expected income is based on farm productivity and price
of the farming products. For this study, farming activities are based on the representative small
size farmers, 8 plots in different area across the country. Productivity is assumed to follow the
guideline of the information provided by the ministry of agriculture and cooperative which is
the average of output per rai. Prices of the farm product are assumed to be an average price in
the market. Moreover, perennial plants are assumed to bear fruit from year 3 to 7 in a gradually
basis and reach its maturity level of output from the 7" year on.

Expected expenditures (or costs). KNN model requires initial investment to install the
necessary infrastructures which in this calculation based on the expenses incurred in KNN model
project implemented by the government during the Covid-19 pandemic under the economic
rehabilitation loan fund. Those expenditures include land development cost, hiring cost

provided by the project which represents some of labor hours needed at the beginning stage,
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funding for material supporting KNN model activities to create KNN model practitioner
networking and collaboration, and some contribution from the farmers. To form a strong
communication networking and collaboration has been crucial for KNN model practice.
Knowledge and specific farming techniques will be shared among members in the group and
when farmers encounter with unexpected difficulty along the way, some consultation sessions
can be initiated to collectively help each other out. Additional costs of farming also included
based on the average cost in maintaining and harvesting the perennial plants over the years.
Forgone income from the farmer’s decision to give up current job is also included.

Project Duration. For the financial calculation, this study assumes a project program that
last for a 10-year period in the analysis. The period is long enough to account for the benefits
of perennial trees to generate income for farmers, i.e., if the project is financially feasible in 10-
year duration, it certainly will be feasible for the longer period as perennial become more

valuable over time.

Results

Financial examination of a small (household) size farmer, 3 rai of KNN model practice
which provide enough water for year-round usage cover 11 rai of agriculture cultivation, indicates
that farmer can benefit from the practice especially in the long-term period. If the farmer can
become self-sufficient and get through the first 3 years under KNN model, benefits start to
exceed the costs from the third year on and much more stable positive net income will be
generated with income from perennial trees set in. Farmland is expected to be better utilized
as multiple cultivation within a year is possible. Farmland productivity improves instead of
deteriorated over time because diversity agriculture allow farmer to add non-chemical fertilizer
at no cost compared to mono-cropping farming where more chemical fertilizer is needed over
time. Table 1 shows that the farmer who participated in the KNN model is expected to have a
positive value of NPV of about 720,000 over 10 years. Farmer is expected to have an initial
investment of over 220,000 baht mostly for water management infrastructure within the farm
which, in this case, farmer got support from the government under the Covid-19 economic
rehabilitation project. Under normal circumstance, it is the financial burden and risk a farmer
must take if he/she is going to start KNN model practice. In fact, this amount of required
investment is a significant barrier for small farmer, especially those who are poor and having

limited access to funding, to practice KNN model.
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Table 1 Project’s Value for Money at the Farm Level (KNN Household Lab Model 3 rai)

Year Net Cash Flows (baht)

0 -220,880.00
-81,969.16
12,726.93
72,434.85
90,207.10
145,501.17
143,155.17
235,059.20
236,273.57
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321,208.23
382,532.26

—_
(@}

Discount Rate = 6%, NPV = 720,121.51 baht

IRR = 31%, Payback Period = 5 years and 1 months

Source: Calculated by Authors

It is also important to point out that, to be successful, farmer needs to bare some cost
of foregone income especially in the first couple years before more income from the farm can
be earned in the later years. Uncertainty in the first couple years of KNN model is a very crucial
according to interviews with participating farmers. It was observed from the field survey that
some of the KNN model plots, that was unsuccessful, was a result of some unexpected event
such as flooding in the area right after the ponds were finished and most of the plants were still
too fragile to weather the impacts. In some cases, it was the technical problems that the area
designed for water storage cannot have enough depth to ensure adequate amount of water
year-round. In many cases, the ponds just do not hold up water because of the type of soil and
geographical landscape which increase the initial investment and become too expensive for the
farmer. Over time, some other difficulties might persist so that farmers cannot sustain long
enough to gain the benefits in the later periods. Rate of return of the project measured by IRR
is at 31% which is above the 6% discount rate demonstrates that the project provides significant
return to the successful farmer over the course of 10-year period. It also suggests that the cost

of borrowing for farmer can indeed be higher and still feasible for farmer to invest in KNN model.
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Payback period at about 5 years shows that farmer needs to remain in KNN model practice for

at least 5 years to be sustainable.

Comparison of expected net income streams before-after KNN model
practice (A traditional representative farmer with 3 Rai participation covers
total cultivating area of 11 Rai)
baht

800,000.00
600,000.00
400,000.00
=tk ok ol ol
0.00 I
1 2 3 4 5 6 7 8 9 10 Year

B Income before KNN I Income after KNN

Figure 1 Expected Net Income over 10-year period Before and After KNN Model Participation

Net income streams comparison before and after joining KNN model for the
representative farmer is shown in figure 1 below suggests that KNN model practice farmer can
experience some expected foregone income in the first few years either from monthly salary
given up or from part of the cultivated farmland used for water storage. Revenue reduction
form smaller farming areas is compensated by multiple harvests of various plants. In the long-
run, productivity of the farmland improves because organic fertilizer is consistently added with
KNN model practice. Participated farmers are taught to recognize the important to maintain
good soil quality which in tun will significantly reduce the cost of farming. After 3 years,
expected income created with KNN model practice is going to outweigh farmer’s prior earning.
It has been pointed out from the interviews that the first couple years of KNN model practice
is difficult for farmer to go through. Despite the financial analysis results shown above, only
about half of the KNN plots started in the KNN model project under the government Covid-19
economic rehabilitation program was deem successful. Farmers are going to be challenged and
discouraged not only be their neighbors but also, in many cases, from within the family. It is
interesting to note here as well that some of the non-monetary benefits received from the
interviews with KNN model farmers has not been included. Having more time to spend with

family was mentioned. Parent and their children were separated when they worked in a factory
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in the urban area away from home. With KNN model, they work together in the farm and children
can help in some activities during free time from school. There has not been a study on the
assessment of social benefit KNN model might contribute for the household and community.
Moreover, it was claimed that KNN model practice also improve farmer health condition and
thus, reduce household’s health related expenditures. Better working conditions, less toxication
in the working space, cleaner living and working environment, less chemical used in the
farmland, and less stress, and relatively good nutrition are the two factors highlishted in the
interviews. These expenditure reductions have not been assessed and covered in the financial
analysis of this study.

Sensitivity Analysis of Kok Nong Na Model Project

Many factors contribute to the success of KNN practice. Two major factors are considered
for KNN model sensitivity analysis: discount rate and initial investment because they are the
important factors influence farmer’s decision whether to participate. Discount rate has an
implication of the cost of fund for initial investment. Small farmers in most cases have limited
access to loan services and must rely on very high financial cost. Higher risk assessment also
contributes to the costly cost of fund for farmers. The fact that larger portion of benefits from
KNN model are coming from the later years which are subject to future uncertainty can raise
the cost of borrowing even higher. It is shown that KNN model, successful case, can bear the
financial cost of investment up to about 28%. Realistically, since KNN model involves in some
uncertainty from many factors associated with farming activities, it might be safe to have
borrowing cost of no more than 15-18% taken other risks in consideration. The estimate is rather
subjective depending on how well most of the related risks can be managed and diversify over

the years of practicing KNN model.
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Table 2 Sensitivity Analysis on Discount Rate and Initial Investment Factors

Risk Factors NPV (baht)
Discount Rates 6% 720,122
15% 262,928
25% 43,241
29% -4,346
Initial Investment 220,880 baht 720,122
Increased by 100% 511,744
Increased by 400% 94,989
Increased by 450% -9,199

Source: Calculated by Authors

Additionally, some of the necessary conditions required has been revealed both from
the farmers (on the practical side) and the policy planner side as the country is looking forward
an alternative way of development. Initial investment required is one of the factors mostly
mentioned. The justification of whether how initial investment can be handled is depending on
what perspective we are looking at, i.e., should this be the burden of farmers who expected to
benefit mostly from the practice or should the government steps in fully or partially giving the
fact that it does provide some social benefits in further stage of development? In any cases, the
result indicates that KNN model can be financially feasible even with initial investment increased
by 4.5 folds (over 1 million baht for a plot with 3 rai of KNN model on 11 rai of cultivation area).
This suggests that the achievement of KNN model to create positive NPV is not very much
sensitive to the amount of initial investment. Larger initial investment comes with better or
higher quality of infrastructure which contribute to create higher value in farm output in the
present and in the future. It also illustrates that KNN model can be applied to various size of
farmland, sometimes it is by the choice of the farmer not necessarily has to commit all land
owned, which requires different amount of initial investment. The flexibility of KNN model
financial feasibility related to initial investment was to cover many scenarios and technical
difficulty which requires much higher initial investment to ensure adequate size of water storage
for year-round use. Some area needs to have greater depth for the water pond to hold enough
water or some area might be harder to dig due to type of soil and landscape. Greater initial
investment cost might cause by the needs for farmer to improve quality of soil in the farmland

to enhance productivity and supporting the way of diversity agriculture.
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Discussion

At the policy level, cost-benefit assessment of the KNN model project under the
rehabilitation loan program largely depends on the rate of successful plots and the contributions
those so call “lab models”* have in rural development. The analysis needs to consider farming
activities over the course of the years as KNN model takes time to evolve. Farmers are expected
to change their attitudes and hence, their farming behaviors to fit with the concept of Sufficiency
Economy Philosophy (SEP) and New Agriculture Theory (NAT) which also emphasis, among other
things, nonchemical farming. Experiences from conducting questionnaires and surveys in this
study indicate that for KNN model farmers, maximizing income generation from the farmland
might not be the primary objective. Instead of increasing plantation scale for more output,
better or more efficient utilization of resources; particularly land and water, in the farmland
takes a center stage in the practice. In addition, diversity farming approach is employed for
income stability purpose over long-term period. It also enhances farm productivity by reducing
resources required. In doing so, more trees and plants are grown in the same plots of land
(multiple cultivations) and the quality of soil is maintained and improved because of the
reduction or eliminate of chemical used in the farm. Under KNN model, a household size
(smaller but adequate to fit with household demand for water year-round) irrigation system was
created so that, with good management of how to be most efficiently use, enough water is
available for year-round farming. In doing so, farmers make plan on what to plant and where to
plant on the plot. KNN model farming is self-reliance base which means farming materials
including labor are mostly from the area and within the household itself to reduce cost of
farming. This does not imply that KNN model cannot be expanded so that farmer can benefit
from economies of scale. It is rather taking existing scale, that individual household can handle,
and making the most out of it in the first step. Then, later when farmers gain more experiences
and ready both in terms of management skills and financial strength enough to accept greater
risk, they can move on to the next step with a larger size. While size of the land pot,
geographical location which influence the type of soil capability in holding the stored water for

farming use, and fertility of farmland proven to be crucial for the success of KNN farmers, smaller

% For this project, the government provided the necessary initial investment for selected farmers who are
interested in joining KNN model practice. One of the conditions attached was for the farmers to use their plot
as experimental demonstration of how successful KNN model can be in getting out of poverty and thus, called
“lab model.” Successful KNN model farmers are acting as mentors and friends to help each other in the process

with well-organized community communication network.
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farmers are also given such an opportunity to be successful citing that financial factor was not
the major obstacle but rather the discouragement from within the family as the model demand
longer time period. Theoretically, it is just to make sure that with the current size farmland
whether the household can reach the stage of constant return to scale yet before moving
forward. Additionally, KNN model farmer is also diversity agriculture based and hence, greener
practices can be anticipated. In the success cases compared to the mono-crop plantation; more
trees, better utilization of farmland, and improving quality of soil are observed. The learning
hubs and farmers’ community networking, as presented in “Lab Model” are expected to
contribute significantly to inclusive growth as the learning hubs attract more participation from
farmers across country. Unfortunately, a successful KNN model practice demands great
commitments and patient from the farmers which we see in many cases, farmers easily gave up
and the plots become failures. Combining the “right” farmers (households) and providing them
the required necessary supports play such a key role in KNN model contributions to greener
and more inclusive development such that strengthen the possibility of KNN model as a

legitimate choice of rural development approach in Thailand.

Suggestions

The last two decades, roughly after the financial crisis in 1997, have seen Thailand gone
through a difficulty stage into the next stage its development. Poverty incidents have been
around particularly in the remote area where it seems to get less attention from policy
perspective. Agricultural infrastructure such as irrigation system and large-scale plantation were
deployed aiming at solving the problem together with many government price intervention
schemes. Unfortunately, those measures appeared to be ineffective and unsuccessful as the
evidence of poverty persists. As a result, many of the small poor farmers are lacking behind
because they are not capable of catching up due to their worsening economic conditions. The
lands used for farming were less fertile, still relied mainly on rainfed agriculture and declining
productivity are all add up to the cost of agriculture production which is the major source of
income. The gap between those who can seek out better economic opportunities in the urban
area and small farmers in the rural area has been widening over the years. Recently, inequality
has become one of the major concerns for Thailand in its attempt to climb out of the middle-
income trap. To achieve the next stage of development, Thailand needs to find a way to cope
with both poverty and inequality issues while maintaining its competitiveness in the international
market. This requires the country to lift those who were left behind out of poverty trap and

narrowing inequality gaps. The idea of area-based development, which implies that community
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in the area must be the nucleus and the main agents to lead the changes for improvement,
was one of the alternative choices for development approach. Since the initiation of the
sufficiency economy philosophy, it has been proven and widely accepted for its successful by
helping participated farmers getting out of poverty and endure better quality of living. In this
paper, Kok Nong Na model is used to represent an alternative development approach. Initial
capital investment is required to build necessary infrastructure, digging pond(s) to store enough
water for year-round usage, so that the land can be utilized more efficiently. Diversity agriculture
is the way of farming instead of monocrop to ensure farmers self-reliance on food and income
stabilization throughout the year. Most of the produces and residuals from the farm are reused
in the farm and hence, reduce cost and increase production from the farm. However, KNN
model practice is not a guaranteed success. It depends so much on the farmers themselves to
have a strong commitment, hardworking, and patient enough as the process take a certain
period to reach a satisfactory level of outcome. Despite the promising analytical results, it is
important to keep in mind that KNN model success is also relied heavily on farmers themselves.
Strong self-commitment, open mindset to learning and accepting the change so that can adapt
accordingly and being patient enough in the development process are among the necessary
factors. Supporting efforts from public sector vis appropriate and effective policies are largely
welcome as an endeavor to apply KNN model for an alternative sustainable development

strategy in Thailand.
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ABSTRACT

This study analyzes factors influencing the happiness of community hospital personnel
in Chiang Mai province, Thailand, focusing on the impact of Sufficiency Economy Philosophy
(SEP) characteristics. Using purposive sampling, the research sample included 252 medical
personnel from three community hospitals. Data analysis employed quantile regression at the
0.25, 0.50, and 0.75 quantiles, compared with ordinary least squares regression. Results indicate
that SEP characteristics of moderation, self-immunity, and morality have statistically significant
positive effects on happiness, with varying impact magnitudes across happiness quantiles.
Gender and marital status also significantly affect happiness levels, with females reporting lower
happiness levels than males, and single individuals reporting higher levels than their married
counterparts.

These findings have significant policy implications, emphasizing the importance of
integrating SEP principles into organizational management and policy development to promote
happiness among community hospital personnel. The study underscores the need to consider
differential impacts across happiness quantiles to develop targeted and effective measures for

enhancing personnel well-being and quality of life of hospital personnel.

Keywords: Happiness, Community Hospital Personnel, Sufficiency Economy Philosophy, Healthcare

Worker Well-being, Quantile Regression Analysis
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UsvrvesAsugianeisslsenounienannisdidg 3 Uszn1s lun anuivana Ay

A

1Y)

naUsTUI kazNISHATANNUT

U

] TnvaguulauluveInuiuasAnsssu ndnnswattausaly

Uszgndldlalunnsedu dausiseAuynna guou auiasedudseina lnefidmneieadsnivauna

wazANdulunISWAILN
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Tunaanssagy Tnslanzegddulsmenunagurudsiunumddglunsliuinnsgunm
sxﬁwguqﬁLLaz‘VJﬁagﬁudﬂswwﬂuﬁuﬁmw N3AAATUANUAVLAL AN INTTINVDIYARINTNN
msunmdiduussiduifinnuddyodadwonmsiwussvuasisuguvessena (osnauay
yoyAaNIINsuIndamalnenstenuamnsliUI N swas s IEuA MYsthe Snviszuy
asagalneidundyiutagmnsnaueauyaainsmenisunmg Tnsemgluiufivuun msduady

o

anugulunsvindadunagnsddglunssneyrainsidnunmlinsegluszuu msfinwdaded

q
v

daariaruavvesypainsivail lnslanizegadslufidvesnnimdnuivgiasugAaneliiow
Uspendld Fadussiuitenuddgiduddnnsuandaloue

nMsAnwiinumuin maimdndfvgiassgRaneriissluldfmnuduiudidsuindunrugy
LLasmmﬂuagﬁmwmaﬂaq'mﬂizmni LU LNEMINT (Leerattanakorn kag Wiboonpongse, 2017)
wazUszannsinglaeialy Fadiuldainnisfinelaedsnsiaseioiunu (Meta-analysis) ¥09 Barua
waz Tejativaddhana (2019) dauansliiiuinnisuszendldusyeyasegianeissdinanssnudeuin
sgniltuddgydenunduegiifvesszunsinglunarnnarsuiun egralsfinm msdnuilungs
yaansnumMsunngd Tnglamglulsmeunayuyudadiinnia

fwnil msfnuiltajfinneidadeiidmatornuguesyanslsmenagueiludma
Weslnyd lagldnisimsigiinisanasemioulnd (Quantile Regression) LUTyuLBUAUNNTILATIEN
fae35 w&aaﬂﬁaa‘ﬁlqm (Ordinary Least Squares Regression: OLS) waglianudiagyiunisdne
wanszMUYeInMdnvazA L TuATYgRINeIes Feusznaumenuiivauna eumeUsEan nsE

7 aws wasn1siidasssn nsfinuazdieduiutesindussinnuiineaiunisussyndly

)
2D

o)

2
(3

=

@

7
wanUsygyuasugianaigduuiunvesyaainsmiansunng uaglideyadadniieaiuanuduiug

[

5en31989986199) AUANUUNTEAUAIIY VBINITUANUAS

o o

nan1sAnwlazlidddglunisatuayunisussaidimunenisimunndsdu Ineanizeg9ds

o

e ¢

Tuifvesnisdnasuguanziazanuluegiifvesyrainsmenisunmg Jaduidsddglunisiaun

Y ]
sruvasIarvesUszina uenanil frzilulsglevisenisiaulevsazainsnmslunsduaty
ANUFVUALAMNIMTINVBIYARINSLINEUIAYN Y Beazdmaranunmmsiiusnisuasysednsam

@

YosszuvassaElaesy sudusingrudifyreinisimuilssmeed 1988 ununuImsweaUSugn

o

wisygnanaiesazidnunensiaungadu

NINUBVIINITAY
ndeliiiingUszasdiieiinsenladeiidmadonnuauuesypainslsmeuaguyuludmin
Fedlval IneyjaiufnwmansenuvesnaansazanuduasygionedisswossAuaiuauvesynains

wenINll MIAedaaviouiisunanmsinieisenindsmonnesaeulnduaznisonnesiasaes
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Woeiian alidnlafeanuduiusseninatdadesngg AuANNgUTITeAUmIee Y9IN1SHANKAY JUIY
UlUg MISWRLILLINIINTALATUAINA VLA A NN INTTAVDIYAAINTLTINEIUIAYUYUBE 1]

Useansnn

VBULUAYDINITINY

ns@nwdyatiufnuyaainsmenisunmdvedismenunagu sy (sgaundeqnd) ludmin
Wedlnal 910w 3 wid Laun Tsameuiausioau lsmeuianesii waglsime1uiagen lagldisnisdy
FIREIHUUIANIZI1EA (Purposive Sampling) NAXA18E19UTENUAILUARINTNINTUNNE (SI1E9
Aeaduay) Suauiedu 252 ey ndeldnwdutsn fe anugy Sesedulaglfuuudssdu
Auies 63 MitTalu 3 esiusznou dufusdasssenousedatedulssrnseansuazandnuny
anuduasugianeiios msiesesiteyaldnmsiinsizsinsannssmeulnd fimeulnd 0.25, 0.50

waz 0.75 WisuWeuiunsinsginisonnsemasaedtiosian

NNTNUNIUITIUNTIY
nsfnwifeiuanuauLasladeiidmasianuguuesyaainamenisumg tasemgluusun
Y4l5INYIVIAYUYY TAIUFIAYFDNITNAUITEUUAITITUAUULATNITHUATUANNINT TNV

¥

HURURIY MInuminissanssuiliaseunauwidfnnguineitesiuainuay Jadeiidmadeninuay

U

o
av aa

warUAdeNNeITeIiuANNEYYRIYARINTINNTUINE

wnAnnaduegiaigesnide (Subjective Well-Being: SWB) ld3umuaulasgraninenng
Tuthsmanenasuiiiiuin Inglanzey198991n9u3deves Diener (1984) Fedlow SWB Tndunis
UspidiuTinvesyaransluduanuAnuaraudin Ussnoudeasdussnausuauin (aufiemela
Tuiin) waresiusznoudiuensual uenanidsainguimednineilifeades wu nguiinine
L¥auInUed Seligman wag Csikszentmihalyi (2000) wqwﬁé’wﬁ’wﬁmmuéfamﬁﬁum Maslow (1943)
WAEVIOWANITNINUANWLEIYDY Deci kag Ryan (2000)

navsadunnuguldfuauaulaeganisendumasinnisiudaudnarsanissed 20
TalamzognsBmdsannt wa. 2489 AsuiinsAnuisoiierfumiugunarauiimelaludinedis
Wussuululszmaansgenin wiiluefinanuguazgnuesindunndafiondensindaszdng

v awu a '

desnniduusngmsalldednidefiuUsiumsdszaunsaiveausiazyana (Diener, 1984) Tuszoziian
MANBNIAYSFUTHLAN ﬂ’ﬂ?%’ﬂlﬁﬂ’@uuﬁ%%miuﬂwﬁmmmqﬁuﬁﬁmnmmﬂwmauaz%%’aumﬂsﬁu
017 mslduasiauvuundy uaznuudsemuiimelaludin dadsunsseniuuasihlulszondld
agaunsvae (Smith et al, 2022) MsWanAiosdeTnanuauiisngummguiiddy Tasianz

N ANURAIANIIBITUAIYES Bar-On (1997) N95U18ANNTaNLEITENINANNRAIAN IR THAILAY
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ANEY uena Nl Diener (2000) IshausnseunnAniisiuunesduseneuresnuguesniduauia
Usznaume ensuainiauln 81suainieay wazanuianelaludin

ssfauinmsAnyitemaridiriiuinnuadldidgnivuslasdatemeusn wu s1eld
yieanunmmnedsnuiissetiafior mnuidduegifunssuiunisssiduanduaynsiuinsesunl
y0edlanyARa f TRATUA

Tudunwesesing msUsziiuenuguldnanedunsesdioddalumsvhanudilonnnmdin
yosypansuaznstmuaulsnsassuiiioduauguanziniudny Inslamzogedduuiunnis
yhau faaziiiuldainnsiauedesile HAPPINOMETER dsgnesnuuuniiiledseidiununmdin
nazaugulussdnsenaduszuy (Smith et al, 2022) MsUszyndldiadesiadananivaelsiiusms

waztinddvanunsasyytadenidnsnadeanuarveiyaaing wazdiludgnisimunaninwingeslunis

Y uegaliusEaNSHE

v a1 v 1%

Tudszmnelng Usyaynaseghaneiisaiuwuifnd dgiiyadunisadismiuauuasUsslovian
yosUszamuLarden wagldfunsinauslugiugnguimaiaulmidneuausswionuimeluns
staunnilagiiu Tas Mongsawad (2012) léiaszinusugiannsaneulandnsiaunly 4 drumdn
Teun daymsnuanitu uuyed anudBumdaunndon wasunumvesizuia Kunsuszgndld
ndnmsddyfe AnueUszina awiivana waznsiigiiduiu meldfoulvanuiuazaasssy
ADAAAEIiUITUTA YuIIA wazudim nuausvw (2563) Adlmiuandenlosseninevg

inswgianeiieatutmmnensiaunndsdu (SDGs) lnevivapuuifnyainemnuaunalunsiauia

'
a £% '

7199 VoIdIAN aPuLAsYgia deew uazduwandoy agelsiniu Ui uasughaneiieslaiiudfnu

v v aay v a '

Tausssu1un Tuvae SDGs TranudfuA R UEUR N NLAaEAIUTINLBTENINIUTENA

)

o
2

SnvsSugynasegianeliivsdsoaduanudunddiiunisussatmung SDGs W1unisli
nannislunisindunsiidugusssy 5 Usens Idud msldesdanugedisseusiu nsfiansan
NANSENUBL1STEUADY NMslimIneInsetnaiiusansnin nmswSeunieusuiiedunsiudsuutas uaz
MsEuiamunInsziuTiaiu Tneflidmnegsaarenisaine "awae way "Ustlewiay undany

uenNHEsTuIAR Happy 8 faunlagdrinaunomuatuayunsairaaiugunm (2564)
fjatiunsairsaunaseninadinnsvihnuasiinduduiiedaaiunugulussdns

Uadeiidsnasionuavvosynainsmanisunndiinainuans ﬁdﬁaﬁaﬁauqﬂﬂa Jadurung
191U wazdadeauaninuing oy Sathawornwiwat et al. (2023) WUI1818 kAL TEAUNITANY
fanuduitustuamnuavlunsvhausesyaanslsmetuiayuey Tuvaedl Peng et al. (2022) Fiuna
wazanunmansaiudadoddfidsadonnudusgidvesynainsmenisunmd vazd Awawi
et al. (2020) wuTadeanunisviau Wy annwindedlunisviay msaduayuaniing1a uag

ANunoeatuay dnanealunanelaluaiuvesngiuia @ennassiu Johari kay Omar (2019)
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52Y711AUATEA NN NsldFunmseensy wazauyniulunuduladuddgsoguae

v
o

N19371AVBIYAAINTNIINITUNNY wenanil Schneider et al. (2021) g9 lMiumI N AyueInis
atuayunesdnskazdny anunseuvesgunsaldesiu uaznisidrdsuinisavnmida lusudady
ynadeAnen Atanes et al. (2015) nuinnsilad (Mindfulness) Sanudusiuidsuaniuaanduegia
B9 IdeU0IYAAINTENSITUAUUTUYH

m3Uszgndlinanuigrveaassgianafisduuiunvesyrainsmenisunnddadulsznu
lssumnuanlalaiunnidn eehdlsfiniy Leerattanakorn waz Wiboonpongse (2017) wuinnisiman
iwswgianelfisslulifanuduiuidauaniuamuavlunguinumns Jsoreathunyszgndldfuymaing
yansuwnsle uonainid mstiasiesiefutures Barua wae Tejativaddhana (2019) 3 lifiuinnis
UszgnalidSvaiesegianaifiodinansenuidaindernudusgifvewstnnsingluvainuane
USUN SIRIAUGUAIN

91NNTNUMUITIAUNTIITIGY azLiuldinanuguvesyaainsmsnsuwnd iyl seiduid

@

anududounarlasudnsnaandatenainuate msfnwiiertunisussgnaldndnusvgyives

o

wiseghaneiesluusunvasyaainsansunmd lasamglulsimeiuviaguyy Jadianudifguazens

o

lgnmsiauiumensdaasuanuauimsnzauivusunvesUsenelny

3Bnsaiiun1side

dayauaznisiiusiusiudaya

msﬁﬂmﬁi%'%%ﬂﬁejmﬁaaﬂwLLUULQWW%Lmzm (Purposive Sampling) 1JuymaINsMeNIsWINNg
vaslsangruraguy (seaunfend) ludmindoduy 99w 3 wie laun lseneiuiausiooy
15aenuIaneeen kaglsaneuiagen

MsAnuldIEnsAmdonlsmeuawuuemzianzas (Purposive Sampling) Tnefmusunast

[

sAndonanmsdunuaildadn (In-depth Interview) Augfuimslssmennaiiieyssiliudszaunisal
msUsegndlindnusvarvenasugianeiisdunisdiiunu lsmeuaiidisunsfnudesd
Aaautiodrdlastnmils Ae (1) nsuszgndldndnusvanvonasugianerfisdlunisduiunuin
svoznamils vi3e (2) fuunliuuareundeslumstmdndSvnveaasugianelosnyssyndlily
mseiuanu (eedadonlsmeraludmindodmifduiunlndiAssiulsmeuianus il
Fadauns Fadusunuvvedsmevaguruidnsimdnuivgimsughoneifissnuszgndldedig
pnanazidugussn)

wedl nsidnsamnsisedulunmunuatasla (Voluntary Participation) welussdussdnsuas
sziuyana nededldsuminBusennnanefuimslameunadeuduiiunafvieys mnduiaf
FoyanyaainsmenisunmdAaiasladisaunsisedmauiedu 252 au lnglduuuaeuonm

(Questionnaire) wazuuuUszAfiuALLDY (Self-assessment Form) WWuiasesdislunmsiiusiusiudeya
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fiaudsa1u (Dependent Variable)

Fanlsauvesnsinuidfe “anuan” desedulaglduuulssiduaues 63 ddTalu
3 p3dvsznay e 1) Auanufiaelaludinanuduegsiua 20 #2390 1wy erwevguluaseunta
#0uEn1an193U guam wazauiuasludie iWudu 2) Auanufioweladeor@nmiearudivh
Usenouse 31 §330 1wy arwiielalunthiiniseu enufavtiluendn epouunu audusius
AUl ousamanuuazuImg anuvaluny dsadoulunsiny saufsnnuygniuiuesdng
Husu way 3) Fruanufiaeladeanmdeuardanndeniiogends S1umm 12 #a¥e Sauuvsndy
nuasi §3deliRmLTuTnes 9B auwAnAMA W EInvas Campbell et al. (1976) nquianufisnela

Tun1svi191u (Two-Factor Theory) ¥4 Herzberg (1966) nguinun1adinuvas Putnam (1993) 53ud

v v
<5y @

NOBANUABINTMUGNUTUTDY Maslow (1943) TailinFianwuagnusziliulagunnsinanaiiuy

N

A1ATW (Likert Rating Scales) 6 5¢6fU Ine 0 = toeflan wag 5 = 1nflan 39 315 AzULY

f2uUs9a52 (Independent Variables)

fuUsdaszuvau 2 ngu liud fuusduuszainsenans (Demographic) wazdauusiu
Aadnuazauduasygianedies ludiuvesiinusiulsswinsmans Ussnaumie e @a1unm
ausd 81y N13ANY 013N anewTnnan Ussaunisalineu warselaniauseu Famuusamuady
fuwUsyu (Dummy Variables)

dwsuiudsiunadnuazaumanyssgasugianeiiies iunsuszdiusueslunisujon
aufidonadowmuvdnuisg iasugianeifiesdou 45 8 5n Tnesnedanuidovesnigaw Teaanas

wazAng (2565) Feauundunisujufauiivansdennudivianadiuiu 6 62370 Muansdisniny

¥ '
o v A

woUsEI 4 MR Nuansdansigliduiunaludy 14 fMyda uansdadnisldanuimundnivinig

1
0 [ v A v & a U

(59U% saUARU S2iinTey) 6 MTTR uaznsUfURnuNLansDerudAasssy (Bednd qa3n vdu eanu

q

v
a o

artdygn wustly) 8n 15 % lnaduunsiaanaiuuudiAsy (Likert Rating Scales) 6 56U 1ag
0 = ouiign uaz 5 = W nTiga 321 225 ALUUL

nsAaszvidaya

M358 siinszsiteyansaifivaisguuuidionoutngusrasdniside Tasld
Tusunsu STATA/SE 14.1 lumsdszanana Sumeumsiasizviilded

1) M3lAIzdaiAldanssaun (Descriptive Statistics) 1l po5ursdnwagsialuvesngu
#eena aerhiauslugUuuuvesansd Jovas Aade uavdrudesuusnmsgiu dwsusuusine Afnw

2) MsinTsinisanassaeulng (Quantile Regression) Tngsiiunsiaszsifiaeulng
0.25, 0.50 wag 0.75 ileAnwinansenuvesiulsdaszreanuguluseAusiieg ¥aanisuanuas niou
fmunsIuILN1sdNEn (Bootstrap Replications) i 2,000 afs il oUszanmArALAGIALAE DU

UINTFIUALIUEN
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3) mM3lATginsannesddediiosiian (Ordinary Least Squares Regression - OLS) kil
AnwAnuduiusseninuUsBassiaviudsnu (Anuaw) fiAaAEv0INITHANGI

) mMseseiussuisunan1siinsgiain Quantile Regression fianeulndsneg uag OLS
WieUSeuiieumdulsyavsuasseauiluddaynsada

aad

Wl M3eszrinisanaeaiduisnismeadifnlasunisussgndldedaunsuatslunisasng

's a

LuuTIaendausi Inensiesisinisanasudunran (Multiple Linear Regression) fotdu
FEnsiuguuasdunnsgufidniseldmuusbasenareialunisesutensenensalaraants
(Expected Value) vosfauUsnuiiiunsTauuuyas egndlsfnnu lunasaniunisel n1sinsen
f-ﬁﬁﬁﬁagmﬁamaulwa’ﬁuq 9IUTIUD1TANEIAYNINAT

M5IATITN1TannesAl0ulng (Quantile Regression) gﬂﬁmuﬂ% Koenker @y Bassett
(1978) F3nnsiitrelvannsadilannuduiusssninedudsiisysuingg vesnisuanuasesiaulsn
liisausiieniede widiausaiinsesiinieulnddug wu Asisegiu (Median) wiomeulndguas
i Feaelituninsiuiidaaudsuieatudoyaiidaududon uenaind mannaesareulndll
FosnsteauuAiAafunisuanuastesieuAaaLAdeY (Error Terms) shivianansaldldfudoyadis
nsuankaslaiBulésun (Non-normal Distribution) viafiefiaund (Outliers) l#Atu Ssteifiuni
uN31 (Robustness) 1846an15LAS129 (Le Cook waw Manning, 2013) 11aii nsamnesateulnglisy
n1suszendldagninitendunainvaleaiv wu iasegaans N daumans wagingieans
gunm iflesanauanusalunislifeyadedniidanumneluuniiuandraiy

n15TasIzsinIsanaesaloulng (Quantile Regression) Foan13iawdsn1ud 1l uduys
BeUTinauardinnsTauuuag (nterval Scale) viauuudnanaiu (Ratio Scale) iilewiaf Tuvazd
fusdassuiosuusmennsaiannsnduldisiuusdeiies (Continuous Variables) viefausuu
(Dummy Variables) 7 ldunudaudsidangundefauusifananin (Categorical Variables) (Koenker
ey Bassett, 1978; IBM, 2023)

Tunsinuil \osdunanisiiasizsien Variance Inflation Factor (VIF) wuinwuusnaeslaldl
Jaymnanesamdunsany (Multicollinearity) i5uuss Tngdn VIF vaanndauusegfinit 2.5 A1 VIF
a9anA 2.33 dmiusuys "knowledge” uazAads VIF vasauuusiansogd 1.86 Seoglunmsid
gousulduaviiodanisiulymanuuususulined (Heteroskedasticity) vasanaaiaadou (Error
Terms) §338l1938MsUsEImIA A NARIALARBUNATE UMY (Robust Standard Errors)

N1531ATLYNsanaeeAl8Ulng (Quantile Regression) 14l uNTUTEUIUAIANTURUS
sewinduUsBaszuas UL Al 9a9neg vasnsuaniasiuuiifeuly (Conditional Distribution)
vasiulsny Inghisudufesdideauuitdinnuaaiaiadou (Eror Terms) Insuaniasuuuund

(Koenker uag Hallock, 2001) Usuuinluvesaunismanneeidsniulndaunsananslacail
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Qy(TIX) = Bo(1) + B1(DX; + B2 (D)X +... +Bi (DX

Tnei
Qy(tlX) fie Aeulnad T vosuusanu Y deffuusdase X
Bo(T) + B1(T) + B, (T)+... +Bx(7) AL mé’uﬂizﬁm%{ﬁﬁua&ﬁvmaﬂwé T
Xy, Xy, ..., Xi AD fuUsdasy
T Ao A mualAnuAaulyng (W 0.25 0.5 wag 0.75)
fetfu Quantile Regression Ssanunsalvideyafiasdenuniuisafumudiniusserinaiuys
TuszAUAIY ¢ VBINITUANLIIVDY Y
uenanil wuﬁﬁwmuiawaqmsduﬁaaEiwasz}"lﬁé’qa%%' Bootstrap (Bootstrap Replications) 3iua
Tnenseoauwivdara Ui edevemanisiases Susuldainnsinwves Kitagawa was
Konishi (2010) i wansliiiuiinisléinaianisanenfivasaruwdsusiulunisussanaaid g
Bootstrap aNinsntaeUiulgsanuutiugvesnsUszanuald lnen1svamatends dasanaany
wUsUsauiiinannnnsdudiess wag Efron ua Tibshirani (1994) Ididugnfeanuddyresnis
Bootstrap Resampling $1uausnnlunsanmuudsusiuresnsuszana Tnsuusthilildsuauade
fannnn 1,000 adadielildnadniiiatesuazidoiols
N5ILATIERN1TanneAUlNA R 2835 Bootstrap (Hahn, J.,1995) 1uﬂﬂiﬁﬂwﬂﬁdﬂﬂidmgﬂ

2,000 A5Y aansadsuduaunisdmsunisasne Bootstrap resample yy; linadl
* ~ Ak
Yb,i =¥ +Up; (T
Toed
9 = x! B(T) = mmeInIalreianysnIu

0 (0) =y; — x; B(r) Pie ALAYEAILMEDDINTUTEUUAINIY Quantile Regression

NHUUTEUIUAIFNUTZENSYDY Quantile Regression d@1%5U Bootstrap Resample
By (1) = argming g NI, pr (Vi; — X7 B)

108 p(w) = u(t — I(u < 0)) iz Meridunisasyideves Quantile Regression
yg1dunouil B = 2,000 ASe Welanisuanuwaadeusedntues B(t)
NTUAIUITOAIUIUANAAEVDS Bootstrap B(T) = %Zﬁzlﬁg(r) LagAULUTUTIUVDY

Bootstrap

~ 1 B - R .
Va= §2b=1< Bb,i(Te) = Bu (D) (Bh;(Tq) = Boj(t))”

Waas9r9AN LR Ud NS U1 TMesURe Quantile
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Ej (Tq) t Zoc/z\/\;q

el N1sas1evANNetutazdiglinsinsginasiinnunadnsainnisannesalaulng
aunsaUseiiuanudeialaveinisuseanamnis iweslnegeliusea@nsan
luduvesaun1svamsasginsannasfésaasiiasiign Ordinary Least Squares (OLS)

OLS ldiiteuszanauamisdiinesvetiuuiiaeinisanneeidadu Inedsuwuuniluial
Y=o+ BiXy +B2Xp + o+ BiXi + €

Tned

Y @9 daudsenu

B, Ao AAsTi (Intercept)

By, Bo...., Pi AD Andulszavsnsanaey (Regression Coefficients) ¥a3ialUsdase
Xy, Xo ..., Xy AD AUUTDETY

P

€ A AIAMNURANAaIA (Error Term)

[ A7)
v a a

98 35 OLS 9zUszunauaInsimes B lagn1sma1nyinliuasiuvednIai@edweaaInIy
AaIALAADU (Sum of Squared Errors) ﬁﬁﬂﬁaﬂﬁajm

o

NAN13398
anAanssaIvasiaudsTunisiinm
HuvsililumsAnniladofidamadernuguvesynainslsmenuaguuiludmiadodl lng

finguiegnsduiu 252 au fudsau (Dependent Variable) Ao Annugy fAuadeogi 3.619 (SD =

0.562) anAzuuLLiY 5 agvieuliiiiuinlnenmsiuynainsilssduanuguasuinegs Taoilsgni

1.43 uazengeant 5
drumuusAuni ofUsdase (Independent Variables) Tuaiuvestiadoaulssvinsenans

wuInguiiegvdulngidunand s (80.16%) faauninlan 43.65% wazderguinnia 40 Y

35.71% Tugun1s@ine 68.65% fnsAnwissiuuSyanstull daudiunisiey 51.19% u

41519113 gnd19Usedn nTeminauvessy Iy 55.56% sgluaigInduvdn (Wnnd weruia

Vuawnng “1a%) uwag 51.98% fuszaunisalinnuuinnid 10 Y dusield 41.67% dseldnsaseu

1711777 45,000 U
dmiuaudnuuzeunduasusaneliios Geiademnsia Likert 6 52y (0 = touiign, 5 =

unfige) Wit anufivgradiaedegegn (M = 3.845, SD = 0.704) 593A9NABAANBUTENN

(M = 3.564, SD = 0.794) n153l@as533 (M = 3.469, SD = 0.740) A3 (M = 3.348, SD = 0.822) uae

[

miﬁgﬁﬂuﬂuﬁﬁ (M = 3.335, SD = 0.709) @111y
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M990 1 @DATINTSUUIVRIALUTIUNISANEN

AuUs duade  dudsauu  Adige  Aigsge (%)
(n = 252) (Mean)  wwsgw (SD)  (Min) (Max)
1. fuusnu (Dependent Variable)
ALY (AZLUUTIN 0-315) 233.23 34.68 85 315 -
AN (Aruuwads 0-5)  3.619 0.562 1.43 5 -

2. $uUsAU (Independent Variables)

2.1 Yademrulszrnsans

e (e =1)  0.802 0.400 0 1 80.16
aorunm (an = 1) 0.437 0.497 0 1 43.65
218 (>40U=1) 0357 0.480 0 1 35.71
3R (ﬂ‘%zyigm%'sﬁulﬂ =1) 0.687 0.465 0 1 68.65
213w (I15wmy/gnialsgdyminauvesig = 1) 0512 0.501 0 1 51.19
AAVITNNAAN (WNANS/NUR/SUALANG a1 = 1) 0.556 0.498 0 1 55.56
dszaunisaviia (>10U =1)  0.520 0.501 0 1 51.98
selaadidou (>45,000 = 1) 0.417 0.494 0 1 41.67
2.2 pudnuwauzanuluasygianedios
mmﬁme}ma (reasonableness) 3.845 0.704 0.33 5 -
AMUNBYITUIN (moderation) 3.564 0.794 0.25 5 -
sfgfduAuiif (selfimmunity)  3.335 0.709 0.5 5 -
Aug (knowledge)  3.348 0.822 0 5 -
ns8AasTI (morality)  3.469 0.740 0.73 5 -

wnewie: fulsmunadnvaranudursughaneiosinmennsia Likert 6 szau lae 0 = ouiign

wag 5 = undian

HaN1IATIENIsanaaEAlRUlvdLazn1sannaeinasaaioeiign

HANISILATILINITONN0EABULNALAYNISN0BELTLEULUY OLS Wadnwdadufidimans

¢

AnuguvesyraInslismetutagusuluimindednil (n19197 2 wag 2ndl 1) mylasgiilagli

1Y

WinlatiedvSwavestadesiieg desedumnuaviiuansneiu

° '

HaNITIATIZRNUTATTNansevvag 1ndted Ay nsadAdennugulunnszduateulvduay

%

Tunuudnass OLS lagwandsduulldunaziinuaviosninname (p < 0.05) IUIAUBINANTENU

q
=

fimnuasitluynszdumsulng (B sendne -0.184 1 -0.217) Fegenndaeiunaanuuudtaes OLS

o

(B = -0.223) anunmlanuaninauInsenmaueeitod @y luaoulnddl 50 (B = 0.146, p < 0.1)

o

wazluwuudnass OLS @ = 0.129, p < 0.05) Fliiuignfiaounnlanduwildunvedanuasuinnii
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nganzlunquifinnuguszduuiunans agslsiniu nsiesziasulnduanddiiiuinansenudl

Lifideddglunioulvddug Jadudeyaiinuudians OLS lanunsouandla

<

o

Audnyazauduasygioneiissdunnuneysyuia (Moderation) WaAINAUINBEIS

fdvdraglunnszaumsulnauazluuuuinass OLS (p < 0.05) Insdauinvaswansenutinud uly

v 9

¥
=

Aoulnanas@u (B 310 0.140 §19 0.194) agvisulimiuinanuneyssaunuianuddyuindudmsu

U

@

ATdszAuANgUeEs Tuvaeiiuuudiaes OLS Teedevemansenu (B = 0.139) Fsluianunsoayviou
nsidsuuUasila
n15ARANAUAG (Self-immunity) ansnavinegraddedAgluatoulvdi 75 (B = 0.142,

v
N a o w =<

p < 0.05) wazluuuusiass OLS (B = 0.194, p < 0.01) YadInsfinfidudufiafiauddgyuindu

Y 9

° [ o

dmsuifidsraueugugs nshesgiateulnduandfiduimansenudlifiveddyluatoulnd
fishnd Sadudeyadedniivuudians OLS luaansauansleiguiu

N133iAasssu (Morality) uansavinegraliteddglunnszaumsulvduasluiuudnass OLS
(p < 0.01) IneflvunvesransenuAeud19Asfl (B sewine 0.246 F4 0.288) wandlviiufennudfny
vosftasssusonugeluynszdu Tunsdli nannnsiienesimeulnduasiuusians OLS dpaguil
GREGERNM

Jadudun Wu o1y n13@nwn 0130 awdudnndn Yszaunisaiieu seldasusou
andnvazanuduasygianeifissiuanuiivgus uazanud likanwansenuiififoddymisada
somuguluynszaunsulvawazlutuusiass OLS egnlsinu nstasizimeulvduandliinu
AuuAnasvesuaRansenuluusag sy duaoulng deenaved fseuduiusiliidudadud
wuudaes OLS lanansansiaduld

azuiulddn nmsdeseimeulndeisliifiunmdaziBonuasdudounni uesnudusiug
seminetladonneg duanuay Tnslawizlunsdinansenufianuuansisfunussfuresnmuge
TusaugAiuuusiass OLS T msmmesmansenuiaie dso1aliaunsoagiiouamnuuanaamanild
Namﬁmezﬁﬁﬁ?ﬁ%ﬁuiﬁ]ﬁamwimﬂimamimzqmé’ﬂwmxmmLﬁumwgﬁawal,ﬁmﬁ%m%wasia

ANNFVTRIYAAINTLINETUIAgUTUlUTEAUTLANGANATTY
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P13 2 HanTIATnIsanaeunleulnaua OLS vesdadeiifinasaruguuesuraInslsmenuia

adaulnad

araulnan

araulnad

fianus mMsnnney
25 50 75 wuu OLS
LN (‘Viﬁjd =1) -0.201%* -0.2177%%* -0.184** -0.223%**
(0.094) (0.083) (0.075) (0.071)
anunn (lan = 1) 0.122 0.146* 0.105 0.129**
(0.088) (0.074) (0.066) (0.062)
21Y 409 =1) 0.123 0.084 0.088 0.138*
(0.118) (0.104) (0.084) (0.074)
N13ANEN (ﬂ%iyzgﬂm%'s‘ﬁulﬂ =1) 0.056 -0.019 0.147 0.098
(0.135) (0.114) (0.106) (0.085)
91%m (i vn13/gninausedn/minauvessy = 1) -0.071 0.062 -0.048 -0.093
(0.115) 0.112) (0.101) (0.073)
eI TSN (UWnnd/Meuna/Muaunng =a = 1) 0.151 0.028 -0.012 0.101
(0.114) (0.106) (0.089) (0.071)
Uszaunisalvineu >10 U = 1) 0.069 0.071 0.11 0.109
(0.129) (0.121) (0.082) (0.080)
swlindiou (>45,000 = 1) -0.013 -0.024 -0.135 -0.057
(0.090) (0.097) (0.092) (0.063)
mwﬁm&{}wa (reasonableness) 0.029 0.069 0.124 0.032
(0.078) (0.073) (0.081) (0.062)
ANUNBUTEINNU (moderation) 0.140* 0.178** 0.194** 0.139%**
(0.077) (0.073) (0.075) (0.053)
nsTigRduiuiia (self-immunity) 0.176 0.109 0.142% 0.194%%
(0.108) (0.075) (0.066) (0.069)
mmi (knowledge) 0.022 -0.013 -0.079 -0.035
(0.083) (0.079) (0.077) (0.060)
n3ilAasssu (morality) 0.271%%* 0.288*** 0.256%** 0.246%**
(0.072) (0.070) (0.079) (0.059)
ﬂ"]m‘ﬁ (constant) 1.108*** 1.438%** 1.6047** 1.579%**
(0.242) (0.267) (0.273) (0.203)
R? 0.4709
Pseudo R? 0.3143 0.2987 0.2843

LYK

NG x| wE WYITAUVUY

AFBUNINTZIU (SE) MIATIzvinIsanaaenlaulng 1438 Bootstrap fun15gdue 2,000 ASS

dAeyl .1, .05, wag .01 muaau dwususuanlu () Ae AuAan
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L
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® eoulndai 25 N e ] B aouludi 75 |

duszAvEwanteenudosiu 95%

'
v ada o

A 1 Jadediiduddgreninuauvesupainslsaneiuviaguvu o meulndf 25, 50 way 75

nsefUTENa
nsfnwiiessiladeiidmasieanuavvesyrainstsmerviaguvuludmingde g ngld

nsiATIEvinIsannesAleulndlUsuisuiunIsanneelladuluu OLS 9 nngufieeng 252 AY

a '

Han1533enuInladenfidninasgddedAgvvatfAdoniua tauwn we aoiuninausa was

Y

AudnvazruduassgianefissinuauneUssana msilglauiuid waznsiifasssy
Han153deuansliiuInnavdgduualdunasiinnuauiiesniunaye wazdidaaunimlan

fuwlduiiazdanuguuinndt lnsaniglungunfinuguseauUiunats aennaesiuuideves

o v A |

Peng et al. (2022) inuinnakazanunnausaiduadoddgyiidmanoninudusgnfvazainu

a a ' o

gane un193nlaveIyAaINTNINITUINNE Imwﬁmmwmeml,lﬁaﬁizﬁummLﬁuaqﬁﬁmﬂdﬂﬁgmaﬁ

14

o

WAULED 981915AMIN NANITANITWANAI991INUTITBURT 9ATH @011 Tall wazAmuy (2566)

nuiteguarseaun1sAnwdaudunusivanuavlunisiauvesyeainsismetuiagusuly

o

Jeninuu Inggiidonguinniaziiseauns@nwigandniuudlduiagianuguunnnidt Tuvuen

i o

Tunudderuillinuanuduiusiideddynadisenineneuayssdunmsfinwiuanuauvesyaains
ANULANFIYRINANTINBHAUNTANYIBUY @1ARAINUTUNNGTIAN THUSTIN UWaslaATugna

= v & A = ' as aw v o = ] o aa

uaneeiusEmIiunAny smisnnuuanegluismsideuaznsinduds dedmareladend

dvznaroruarvetuAans Torunuidbiiuisanudndulunisinnsandadeiulssnnsmans
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agsaumulunsiauleuglazinnsnsdsasuANLarveIyaaIng tngAddiernuanizianzas
VDILARLUSUNNUT

Han153dedudunnudidguainisussendldnanusveynasegianeiiiedunisdaaiuninuge

o o

Y8ayAaINTIsme UYLy laglamglunuauneuseunn n1sigdauiung uagn1siAasssy

q

40AAR DI UNITANYIT0 Leerattanakorn waz Wiboonpongse (2017) finuanuduwugidsuan
serinmsihnanesegianedieduldiuanuanlunguinensns wagnsiwseiefuiuves Barua
uaw Tejativaddhana (2019) figlifunansenuiBsuinesnsssgndldusyuasvgianaifiode
anuduegifvesuszensinglunarnvaisuiun wenaind Ssaenadesiuauideves Prabripu
(2023) fAnuinsedumsuURnumdnusvguassganeifissdnanssnudsuandeninudsBuves

ATITUNEAINT Tee1atnuwenlaaiunugulusseze

LY

nmsiAszvmeulnanansliiuiinansenurestadenieg danuuanasiunusEAuTes

ANUEY laelannzag el AnunaUsTInauazn s iAuTuAL dvSnauTulungunliseduauay

v
Y v ]

g9 luvaugnmsifasssuuananansenuiinsilunnseAuaugy TeAunuildaonndosiunuInin1sidy

84 Binder Wag Coad (2011) inuiwansznuvestiadusineg Sanuuansrsiumussiuanugy Judu
mnuddgesmslinmslinnzinsannssmeulndlunsinuiiadefidmadonugy

AudnwuzaunsiidasssuLanmaulnetdivedAylunnszauaiuge axvieuldiiule
anuddyesifsuasessmilunsduaiunLguUesyARINTNIINTLIME Jsdenndoeiuauide
94 Atanes et al. (2015) inuiinsiiad (Mindfulness) Suduandnvagiieadosiunmsifasssu
audiudideuniunnuuegifidssnideluyaansansisagulgund

ogslsfiniu nansideiuandiifuidadoduanufivmpaazenud Fudussddsznoy
ddnuamdnussguasugianeifios likanwmansenuiiidedfynisadfnennuguuesynaing
AauansEolAnINANLEINETsTeIngufiegdlunsAnwd Suduyeansmenisuwmdd
rodldimuanarnangrudasedndlunsufiiauegudntuusesdn (Evidence-based Practice) vl
aruimgrananeidunudnvasfuguiyaannsnauiogluseauiflndideatu (Ceiling Effect) Ssla)
ANLNIOLARIATIILANA T SKANTENUAe A AUl F g e TRn uananiiyaInIansuLNndaTy
Tnaflunsdinunil (68.65%) SimsAnwseauusyansiuld LLazﬁmiW@ummmiﬁ]shwiaLﬁaqshums
suTINarNsAnusoieanuteimusvesaniivdw silvszdunmslilldtedefiairsanuuansing
agaildyd Ay mmi"LuﬁﬁymaLﬂul,ﬁwﬁaﬁmﬁua (Enabling Factor) fidswannadeusoniausinms

Uluuszgndldludiudug wu nsdgdduduiavieanunedssuiu unnitfazdwmalagnsesie

Q

ALEY

v Aa v o o

NAN5I98N HﬁWWEUIUﬂ’]iﬁWNWUIEJUWULLa%iJ’]Gliﬂ’]'iﬁlﬂLﬁ%uﬂ’J’Mﬁ‘U“UE]\i“l.qlﬂﬁ’]ﬂiINWEJ’lUWa

o q

guu Inedliiuinnuddgresnisysannmsvanuivyasughaneiiedunisusmsesinsuaznis
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fianyanns il msiilsdseruuandmomansenulusazssduntoulnduesanug iewam
1psMsTdANUemzzaaziUsEanSamlunisduasunnuguuaraun miinyesyaains
uena1nil wan1ifeseasvieulfifiudsnnududouvestiafeiidsmarionuan Falulésiinogifies
Padomaasugiavdonisvhauwiigy uddimufedadonisdeen Tausssu uazdeineide
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gusudios 3 wisludmiadednl shlreraidedinlunisdrdmansideludsszansvianun
(Limited Generalizability) 13l uuuUszifiunuLes (Self-assessment) lun1s¥avisnnuguuay
AdnuwuzanuduAsygianelfies e1afiauande (Selfreport Bias) iarmnauanalasudndna
9ndadedann 1wy orsualuazauidn a vazABULUUABUNN ANINIIAZBNNTIAIY %T0

winnsalfitainduluvalzidy (Temporal Bias)

Jaiauauuz
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ABSTRACT

The academics article on “The cost of underprivileged children and youth: a value that should
not be ignored” aimed to examine situations of the underprivileged children in Thailand and
review the cost of underprivileged both in Thailand and aboard. This study was conducted with
a documentary research method, and data were collected from online sources, literature,
research documents, articles, and study reports of agencies related to underprivileged children.
The finding revealed that the cost of underprivileged has been considerable to the government
sector, personal costs, and economic opportunity costs. In the past, there has been an analysis
of the costs of underprivileged children from various perspectives, both macro and micro. From
a macroeconomic perspective, this analysis examined the economic and social costs of children
and youth growing up in disadvantaged environments and the impact on the country's overall
GDP. From a microeconomic perspective, this analysis examined the costs of care, assistance,
and social welfare for disadvantaged children and youth, as well as the economic opportunity
costs resulting from lower expected lifetime earnings for this group. However, there has been
no study of the overall size of the problem to enable policy makers to understand the economic
and social losses that arise from the underprivileged of Thai children. Finally, this article
presented the gaps in past studies and recommendations in order to further the empirical
research in Thailand which will be useful for academic circles and policy recommendation in

the future.

Keywords: Underprivileged Children, Inequality, Economics Cost, Opportunity Cost, Lifetime Income
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nsgnTAnwsmstellasinsieun 15 wnununisinwuesiniFeuliatlyiousds wu andums
A91M13 Usanmauay 2,058-6,034 uwmaauned (@nauandnisaninisdine, 2564) aag
aumaaATYgRavaInsouat dymanueinau gunaseswmnmurlndnnossuisteunuiosiay
aseunia Melafianas iianzenaudsunduy dymenuseslontaiuedaiuamansenunens
MRADONIINTTUUMSANYIWBAFNLAZIENTY (NosuiloANIEIBAANIINSAN®, 2565) dtfnay
Ggma’gﬂwluj;;gﬁaLLﬁdawﬂizﬁmﬁma (Office of the United Nations High Commissioner for Refugees:
UNHCR) 1o @ nwinsaunisdsziduminun sslenia (Vulnerability Assessment Framework: VAF)

FeiannuneslonavesyanaannIsfinisfnulaeiiansan 2 Ussiu lawn nsvinlenialunis
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Fumsfinu uagnsfienuidsswonisluaunsodifanisine Brown et al, 2019) adAvoya wu
SunuinFeufieennansdulusamelne Suwilusanasin 4,039 au Tulnisdne 2560 i 623 Tu
Jnsfinyn 2565 (319t 2) BeludwnuidslumuinFeudiousylulsadeulunsquarosdaindy
SawdgminiSeusennanduansyuumsinevesUsanalneasuuluafiatu wmnfinnsands
Sruudmsfinviadevosssansineeny 25 J9uly ne. 2565 duandlunindl 1 uansdiednisfin
wasvesUszmalnomiiy 87 9 WewFsuiisuivlugininendou wuin Useinalnesisiuiy
InsfinwiadsvesUsemnsmnindsalys (11.9) wnaide (10.6) uslu 9.2) uasfiaudua (9.0) (United
Nations Development Programme, 2022) Lﬁa‘ﬁmizmL"ﬁ&ﬁﬂmﬂ"zrayjaﬁﬁmmiﬂEJIiQL%‘?JuﬁJﬂﬁ’ﬂ
dnnuanrnIsININTAnuTURLgIL (2565) nuanmiiinSeulnensseenannsinuinansdu
funniigeludnis@inu 2565 Ae nsnudssasevaiiAsdusenay 33.07 sesaun Ao nsddym
lunsusudn EJWEJWW]?JEEUﬂﬂiEN dapmasounth measalutoou siusenau Suleethve nesed

[ =l

9NV waENIABUY MUY (113199 2) a1 nnvesdymaInaIIuenIINIzaINanonIsulud

Y

nMsfinyuaznsesnnaAukal Seamanedinanuduey quam wazdymdanudu aeld saud

ibmhnuazisunguillaansanganuainisesaruneslenidla

WY e 6.4
Geauna e 8.4

awit 1 dnsAnwiadevesussnng eny 25 T5uld we. 2565 (@)

fi1n: United Nations Development Programme (2022)
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A15197 2 ulniSeueennaafuauanyzatme J wea. 2560 - 2565 (AL)

awmgitinEeu U 2560 U 2561 U 2562 U 2563 U 2564 U 2565
29NNANSAY (3awaz) (Bowaz) (ovaz) (ovaz) (3owaz) ((ovaz)
awawmuéﬂmmaa 1,110 2,536 197 312 236 106
(27.48) (26.13) (14.96) (39.10) (29.43) (17.01)
gy lunisuiusa 830 2,227 311 127 136 147
(21.79) (22.95) (2361) (15.91) (16.96) (23.60)
JymAsauns? 881 1,737 333 163 117 84
(21.81) (17.90) (25.28) (20.43) (14.59) (12.48)
NUAEIATOUAT 526 1,792 278 79 212 206
(13.02) (18.46) (21.11) (9.90) (26.43) (33.07)
AU 381 866 122 84 79 52
(9.43) (8.92) (9.26) (10.53) (9.85) (8.35)
FIUTHINIU 157 325 33 16 14 17
(3.89) (3.35) (2.51) (2.01) (1.75) (2.73)
Buthegidmg 83 167 34 11 5 6
(2.05) (1.72) (2.58) (1.38) (0.62) (0.96)
nosARgNIU 21 55 9 6 3 5
(0.52) (0.57) (0.68) (0.75) (0.37) (0.80)
nsdidu 9 - - - - - -
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
59 4,039 9,705 1,317 798 802 623
(100) (100) (100) (100) (100) (100)

v o w =

e wnziniseuludriedinauanenssunisnsfinunduiiugu (ang)

11: dinauenznssunIsNIsAnYITuiiugIu (2565)

funuanudeslanianufnevaslszmdlneuassiislssma
Jamanuneslonadudiiussmeridanadnaiuddy iesmndudamilamanssnuluns
179 wardinananisiaigdulsmaasughauasdsnuvesusene Uszifiunsinudymanunes
Temailudnulusmassinasgnaninmansaniudsuandlve lunufnwvesnasunainngia
é]yuvluﬂmm?aaiama‘uamﬁﬂLLastmsuu NuANEIYBY Holzer et al. (2008) 1509 The Economic Costs
of Childhood Poverty in the United States uanshuidiunaunusmaismuavondniiiulnunly
asounfIeInaY duszana 5 wauaiuneaansned niedmduiousevas 4 vewansunuIasw
meluuszina (GDP) veslsemeanssoiin namsfnwdsmanisamanueinalufodnunazdas
anndnnmuarrandavmaassghadusuaumifusesas 1.3 ves GDP Lﬁmyunusummwﬂﬂiiu

3988y 1.3 U89 GDP LLazLﬁuﬂﬂfuawmmqmm‘ww%aamgaﬂwmuqmmwaasaaaz 1.2 993 GDP
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uennd Winfiiulalunseuasaiieniuesnsmadesazamalndnelasniidnitludedulatudy
wlvy Tnon1sgapdesislaveadnilifivlnluaseunsailennauazan GDP umasssmaansgoninas
Uszanuusosay 13 Feaennansfumafinuives Clarke et al. (2022) #llpsinisAnwniFes The Economic
Costs of Childhood Socio-Economic Disadvantage in European OECD Countries 1agnan15@nen
wunnsidndulanluanimassgiauasdinuiineslomadmansenumanising n13a1aaud
10 wardmaaruenauarensgnssuiindy Sninnuaeslenadsansniilugn susnda
ynadsnuuazInMItiauTesLey Svoravilvdymunmuiinaniangunsmniunie (National
Academies of Sciences & Medicine, 2019) LIPS AT LA ﬁa,;mmﬁélaaiama‘uauﬁﬂﬁgqm
dudymuunalngitnnslmisdymmadruazransenulumume Fivannvanemasn
dwsumunulutssmdlnewsnaeddadinsfnwauuanuneslenavoadnuazienvuly
A ualedinsAnwdsanumidendivedenamsfine TnsnsAnuvesien TnuasTan ua
Ay (2555) vstudniiivlnlundaieusinausndunesainaiausanuneutoduais villuaes
Uszneuendnitlasuiissananadus veatadnis anlena uazmelanasadindininiianse sy
AlndinluafidousnauilonadeussiuUSyatifiessesar 1 lurariinadovesssmamni
sevay 11 uarlunquinglageniademifusesay 35 aeamassiuntsinmauvdouaivedomans
msfinwfuultavesaslulsamelne wun ednnauifddynetinveufnuasidunansznud
Aetusun Winfiiulnnaseuatainoslonia ﬁﬂ%ﬁmmay’mé’ﬂuﬁmmmLﬂuag‘uasmiﬂ’wm
Tumaneq aru Sifalenanazuadnslunsiuiudinessmoiiies wisluaruguainuarluau
paaussulneiinansenuaunsyitaivlnduglvgy mnuanisdisaveyaglsusiuim 27 Usuna
maé’Wﬁ‘%‘LﬁLﬁuﬁqﬁunumaLﬂwgﬁaLLaxé‘q’mu‘ﬁ'LﬁméﬁuﬁwmumﬂmﬂmmLﬁam%&mﬁumms@uimmmﬂ
anmunaeuiineslemaluteidin %aa’mﬁu‘lmmaﬁa&unumﬂmwgﬁaLLazé’ﬂﬂuﬁmLﬁu';aaaz 3.4 v94
GDP sadl AnuaeslemanisdaunalmAndymmadsauiivarnuats fansniuguam Tena e
AoiFeuaiunsAinsiingnaiaussy naudenanazdinadoTovlumauasugia ngluides
FoFsumenumsfnvwndadeiuiouludesanansiiaglaiuluewandowgraaussuaie
Lﬂaqmﬂﬁ’ﬂ%lﬁy%’uﬁﬁwﬁwndwmﬁmﬁﬁianwamqmsﬁﬂmzﬂanﬁw (Rang dvisiuiam, 2553) dmduay
noglonanisannndug nuAnylulsamalnefveaunuluguuesdymiinaeslontamanisin
famalmineuluaenialudindine Tnsanmsdnwmuniitededdy 3 Uszns finslninaany
luaneniamensfine loun 1) dadomuulsnisysznaumenislufauinismanisfine i ik
vodlsa3ou AuMwIBsyAaINT AN MvBsUnsalunsiansdsumsany 2) Jymaualiiauonia
amusuUszanmszssaieuludestulsnieuluruuniividlog uay 3) dgmmsgnidenufua
o91nAnuinTg qadnvugnediey aueInay waznisneslontaidssindadeniuanin
Lﬂiiﬂgﬁwanﬂgﬂﬂmawamﬁﬂ %dﬂﬂﬂﬁﬁgﬂ’]ﬁqﬂa'niu'QﬂﬁﬂLﬁuﬂniﬂaqﬁuLLazLLfTﬁﬁgmaé’NﬁaLﬁadLLag
23999 Uizmﬂl‘wEJR]wiuaﬂ‘dﬁzauﬁ’vﬂzgmﬁqumﬂwwaqw%"wmﬂigﬂﬂﬁ@éﬂdiqml,iﬂuamm (159

ANNDY LAzAE, 2557)
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uenvndesnsAnumumuaruneslenadsiiluuiundug nsfnwinuyunsiuyaussonm
dineefiafnluszazusndufesedulsronfinyvedlng Adnvinuyuidlupmesniadguasasouata
TngnunuyuuesUnesesmienasauasaflinnmMINLYUIBINIASEABLYINNIN ndIumsuusiumsy
Alyangsemisy Unasesuazniasgnuindaaiulpeiadomiiu 89: 11 Gagun muvziow, 2553)
wonanil SsdleuAnwauyumsguasaglnnsfnednfinisluyunosniaizuay asouata Tnsngs
arwmeslenavesnisfinuil Ae nasndnfinismasenisuazmeaues Ssnsinwiadsifivenumly
Snwaisifeatu fe sunuiindulugumessuuinisiiaiganglmiEnmaneurnan @auid Insees
wazenly, 2559) Sidsfinisinudalmnsug Adudymanuneslemeaveninfididy wu msfinvves
aud Inguu uavany (2564) Ivhnsiiesgndymnisienssalufogu wuiwﬁﬂﬁqmtﬁwaﬁmw
wsughia nsansiglanaondindauniGmihaudenty 20 T wudalagtu uadlvaufveuandioay
Asu 60 9 auanduyariagtueyd 826,700 aruum vieAndusesay 5.1 ves GDP vl A

a

wanaesEnIesglaresnauitassnluiesuiungualvau Ao naundniieny dNugiuniueasugie
warderunateadaiu unliladmssnuagiieunaauausziunsfinwauiinuweanls nun nausnsen
Tufesufisglasnninquaivauesd 2,811 vinaeaunaiiew ndyminanuaziiulaluag

WuuSunanuseslanaainnisivniulaluasiseueinay @en Tnudsiau wazany, 2555) Ay

& ¥ I3
U aa o

159A AUNBY UATANE, 2557; Aany aNSAWMU, 2553)

= °

WA euamarANULULENEAIANIINITANY (n

a

iodgmnsnsnsntutegu (auds Inavu uazeme, 2564) aruiinanesisla (A1919) Aaglasulu
ouandlalgraIausny fedgmdainanazamaneglanaendinvesmanivuazassanans
gdoyanmaAsugRivvesUseme

Tuahuresuuidafitunlelunufneid ssnunuannmsnumuassunssuislulssmauas
matszna Tnglufdndalunisaum lawn winmeslena (Underprivileged Children) aanuideyan
(Inequality) Gﬁyuvlumqmwgmamf (Economics Cost) Giuwluﬂ'%ﬁaiama (Opportunity Cost) thay
selanaondin (Lifetime Income) LLazﬁﬂinaaﬂaﬁiﬁyuﬁLmﬂxﬁﬂ'w;aaax (Percentage) WU WA
ihurlyUssiiununuanuneslenaaiulngssdunisiinsziauumaasusaans (Economic
Costs) wazUszgnaiuaAnnunuAL§uUae (Cost of lliness: CON AiaT1gnaaufuLLIRANUIYWY
(Human Capital Approach) mﬁmﬂisLﬂmyau”aé”uv!u%LLﬁﬂaamﬂwTuv!umqma (Direct Cost) way
Auun198ey (Indirect Cost) @ suuAanunuauiuileifniundssynalrlunisssidunun
yransaupnaafulumauunegg fafeiveatunenisunmg gunin uazuiundug fladevestu
nsunme luarumsussifiuauny Snasdunisiansanandeloniaanmels dsasveuyanives
nandniinanlaussanelulanandn erananladuaunuilidadudsaudiviamelianmadulae
Y1097 99191091 WielAeTAn FavilngandeUsEAnsnIwnisnan LazINNITNIUNIUITIUNTIN

MAYWINUMITINATIENAUUTIMIA 18 NMSANYT WU MIUTTEUAUUANUELE NIRRT

Wulsa n1sidudae 9Ufme wazavam arulvgdeuduwifanunuaiuiuuae (Cost of Ilness:
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COl) wazuwIRANUIYEE (Human Capital Approach) smUszgnalalunsinunsiudu Tneta 2 uuafe
mamquﬁmyuv!umquLLawwayau (Cabinet Office, 2003; Clarke et al., 2022; David & Helen,
1996, 2002; Harwood, 2000; Holzer et al., 2008; Johansson et al., 2006; National Academies of
Sciences & Medicine, 2019; Rehm et al., 2006; figy#ien UseAuysy wavany, 2557; InTan maﬂﬁﬁséa, 2555,
alingert Ay, 2556; TR WASTY, 2563, NANS TN UavALE, 2559; LUYIEAY DTITASMENG Wy
AR, 2551; 79N AIHNG WAZARIY, 2565; 4LUT DIATTIAA WazARE, 2506; S YU Al T81UD4, 2509)
Tuvsunvesiuamensinwiinufnesiuiu 11 ssanssu (ovay 61.11) Adexloguuuuisarumgn
984l5A (Prevalence Based Approach) (Cabinet Office, 2003; David & Helen, 1996, 2002; Harwood,
2000; Johansson et al., 2006; Rehm et al,, 2006; 3na Va3, 2555; stivwusl w3t 2563; N1a

N3 ASANEELY uazAMy, 2559; 1uUNSRU A1ISIRTYNING UazAny, 2551; JIUNT AININ UAZAME, 2565)

'
=

Fanunnn11359UAN158d (Incidence Based Approach) AWULNed 4 155UNT33 (F08ay 22.22)

q

U a

(Foyfien Useduyny wazany, 2557; alfgwar ARyng, 2556; 4uIs B9AITIUA LaANY, 2506; S
a1 swueq, 2509) wsUBn 3 153n5TY (Tevay 16.67) luszydaaualyisanuynvedlsanie
egﬁqﬁ'aﬂﬂiaj (Clarke et al., 2022; Holzer et al., 2008; National Academies of Sciences & Medicine, 2019)
TuaunisUssiiunununise oufl 1A savesiunuyuyaniaug i endaninnul aaulg
12 155040554 (gaaaz 66.67) 1%3%‘v1umm§ (Cabinet Office, 2003; David & Helen, 2002; Harwood,
2000; Johansson et al., 2006; fiy#ign Useauysy WazAe, 2557; InTan1 maaﬁvq‘a, 2555; al’ggwaé
dnyns, 2556; St W4T, 2563: ANENS ﬂ%ﬁwéaﬂm wazAY, 2559: LunSa mqm%zg‘w%’wé Lay
ANy, 2551; 'u;'aum AN WAEAME, 2565; A4S 99ATIAUR LATANY, 2546) T 2 255NTTY
(iyaEJaz 11.11) #1933 Friction Cost Approach (Rehm et al., 2006; 9yvu1 & 52Ud4, 2549) Lay
8n 1 233n33u (Seway 5.56) T¥3BUsEAINTAERS (David & Helen, 1996) uazassanTuiilyuuii
nuuywe A nuazidunisiasauiyaniaugaidondanim lnsdanisinanugyidendnnin
NINTUNNE (Giyuv;u;gammquylﬁwémmwmﬂmmﬁa%imf{aui’aﬁumai) wagdmiumsiesen
aunulussmeamAduAnmT UL 3 2195UNTIN (S08AY 16.67) T UIARAYUNAATYSANARS
(Economics Cost) m%ﬁumsﬂazLﬁumyunummqzmﬁsmwmwgﬁaﬁlLﬁmmﬂmmmyaaiama
(mue1nU) (Clarke et al,, 2022; Holzer et al., 2008; National Academies of Sciences & Medicine, 2019)
el wuamenis@nwaaulngagRansuly 3 viunidumansenuannnisidniulnanluanm
wswgia dseufineslonta laun 1) Msanndaninuaskandaniaasugia 2) mil,ﬁmyuv!usum
2IVINTTU e (3) mmﬂuﬁfl,%aiwm;wuqsumw (National Academies of Sciences & Medicine, 2019)
”Luéaumnﬁuamm%agaLLasmﬁmswﬁ‘Jmﬂa muﬁﬂméaﬂmﬁﬁ]ﬂ%{aganaagﬁﬁiﬁmﬂ
TVUMILITIUNTTULAEIUIBNIUAIE Y TABI103 WUINET 4 2950un590 (FoBar 22.22) (InTan1

NOIAYE, 2555; SHYYUN 4T, 2563; N1ANT ASTINEELY WagAy, 2559; BRYIUT 4 S¥UBN, 2549)

'
a a A

nlyveyaugugiinlaanmsdinasuiuveyayfsgiiieusziliumaunuanuneslenia luaiunis
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v
¢ =

Jinsiznveyadinudvainuars3suanastulununguszasavesnisfdne §Usznounie
msesgneudiiusvostuyslagleadi Chi-square mMadiarenaunumsdulie nisliesen
yusywy MeTenyaaemineInsiilyly msliasiglagly Decision Tree uay Markov Model
AMsIATIERnIsanasy (Regression Model) mﬁl,ﬂiwﬁ@;’unu—maﬂiﬂa‘lﬁj (Cost-Benefit Analysis)
N1IVBUVUNALNAIY (Mixed Methods) mﬁm‘mzﬁsﬁyuvluiwﬁﬁmiw (Activity-Based Costing) Wag
MRS IEILUUSIaeEUN1sIASTEs e (Structural Equation Modeling: SEM Model) \Junu
Tavagudgmmisaeslemadudymiinnuszimaialanannonsds mMemumuassanss
fuuhlamsuiwwavestymnisaeslemaveadnuazinsuiiivuinaouriann wesan
arwmeslemaiduaimnuesdymmedinuuazuansenuluaiuanay fnainvansniuan wu mais
Alga1nIugun I Auue NIRRT AuuadelenafigrnmimdsUiouremiaivle
wwanminaeuiineslenaluteiinfiasmanonelanaondin wardmanansgadeyanima
AswgRvTessEme il LLuaﬁmﬁﬁmﬂ%rLumsUizLﬁuguwummmyaaiama %Lﬂuﬂ'lﬁlmwﬁﬁyunu
ynaATgManILarUszgnALLaAaa U LA SUUIefULLIARY LYY (Human Capital Approach)
TRPICE Rt s?fﬁ‘ﬁmiﬁﬂmﬁLumsaﬂumﬁmeﬁ@uuvlumwmya'&Jiamasuauﬁml,aumwu
Tuswranmsledsnsitansausiaunavesdymanuneslonaved nuaziennwula luawsay
finsauaquAu e 2 Useunn laun 1) nunuvienss 1A eafunununisqua n1siaemie
Suaaaen wazatafnianig o ﬁﬂﬂﬂ%ﬁiﬁﬁuLﬁﬂLLaSmeuﬁa&ﬂama uay 2) Giuuvluwayau wJuns

Useiflunuyuandelonmannselaluewanvesnnuaziensunselenafiowialbusanuy iuay

unIsaluazesy

ﬂmymLéﬁ’ﬂLLazLm’asuwﬁuaaiamaLﬂuﬁzymﬁ’]ﬁiyﬁnﬂUszmmﬁﬂﬁmmﬁﬁm swdalszindlng
MnmsUszdunmsnvesanunsaidinuasiemvuluusandlng wansmifiun Ussianaunes
IaﬂflaﬁLﬂuﬂmmmé’ﬂL%ya%’ﬂm&gamaﬁmuﬁqﬂﬂqﬁu Ao Jeywiauennau waztidudywinueinay
LLUUszyméuﬁﬁLLmIﬁ:wﬁmmquLLiamﬂ%umﬂwaﬂizmﬁuaﬂmmm%asmmaﬂﬂ%m-19 ndymady
8'1ﬂ‘\]uLL‘U‘U‘{JJWSHéuﬁﬁLLuﬁIﬁIuiuLLiﬂuﬁﬂﬁwfu "Leﬁya'awaﬂszmuimamqéaaﬂwwmnmﬂuagﬁmmzauﬁa
maasgiulavendinuazienvu nmsvalenalumsividsnsiin LLanTﬂmﬂmmgﬁfﬁ’%ﬂue{aﬂﬁ
Usznavadnlueuan silmdnaoslenanguitiulsluasounsisnaueugull aonugrainussy
Tugugusauinue s eTfaimﬂmLwia]za'amaﬂﬁzmﬂ,msmNs{aszﬁuswlhul,l,az@mmw%?msuamﬁﬂLLax
LI Lwié'faLﬁuﬂﬁaé{’ﬁw{ammﬁummaLﬂwgﬁaLLazé’mﬂmasau‘uawszmm%ﬂﬁw

msvssdiudymifinuasienvuaesleniainiuan nuin mnuaeslenavendniasz, ey
ne ALY LABLN NN LS AIDLYLTEINASY PUYLAIIUARA LasauyLAEtlonanaAsysRa n13
wummﬁﬁumsuﬁﬁyftﬁtﬁu’iwﬁunuéauuﬂﬂaﬁLﬂumﬁxﬁmam%’agm%’uﬁmja‘u LLazﬁunuﬂﬁLﬁa
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v '

ounanmsnnusuiuiinesvinainussnunoutedues fyamunniauyuvelsauniaigi
Tnnsquaifinuazienisu Bdlunadunuyuendslentamaasssiadunlussgaiuluonandnane
mndnnrmuanateesssla luswaniuinduszmangudnuazienisuasslentaiunguiinuay
lvunly

¢ ¥ <

%qﬁ'wﬁummﬁmmwmuvlusuaaﬂvzgmmﬂLLagmeu(ﬂy@aiamaﬁummamﬁmiwﬁﬁ
MaINMAIET s NLasTAIAkazanA luyttesunniad adunisdnulunisssmaduailgy
TasamzUsanaimuuailimsivsuavesdamilunmsi duvessanalneunasiinsinm
fustinduiaundymenuneslonaveusinuazienvu aasnsutadefiievesiuaunsslenia
TasiamgTadenisfne dsanilugfinuasUszgnalaumanaunuanuiuiae (Cost of lliness: COI)
LLazLLuaﬁmnuwwé (Human Capital Approach) uﬁmiwﬁémﬁ’mﬁ'aﬂizLﬁuﬁffuvlumnmmam”wqu
meven absiny asmﬂﬁuﬁ'ﬂmmé’a"l,aiﬁmiﬁnmﬁwmmaqﬁﬁwﬂuﬂmamﬁ%ﬁﬂﬁrﬁﬁmum
’LJIE‘J‘U’]EJL‘Jﬂiﬁlﬁﬁﬂ’ﬂmqmwLaﬁjﬁ’j\‘lwmLﬂi’t&@ﬁ‘\]LLﬁ%ﬁjﬂﬂmﬁlLﬁﬂ%umﬂﬁm@ﬁ’]ﬂ’]i@?@&ﬂﬁ]ﬂ’]ﬁ%@ﬂﬁﬂuﬁ%L'EJ’]’J‘U‘LJ
Ingviavan Feazdugaisuauiiddgoeanistamnsuinsdanaieundymenunsslenidln
Uszavanudnauaedivsydvsam flasdilugnisunladgmiduauasugio Bvswades nsfinw
aun wagnsdaus ielmAnUsslovigegaunidin w1 uaraseunss swdainUsslovu
m'aiwuLmﬁ:@ﬁ%aﬂﬂimwﬁ’m Lﬁaqmmffzymﬂ’mmuaaiamamqﬁmmLﬂuﬁmﬁmaqﬁmmmaﬁ’mm
fivianvans ﬁgamwi”mqmmw Temanenisfing msasnuiisnin Jymanueinau wazdym
m%apnssuﬁlﬂuqﬁu Juau 9nve9uinuvesssndlnedinanuiviny fveiaueuus
Wionsdnviudunell nande 1) lunsinweslumsariinisuduunnvesdymaunoslana
voufnuazienvulun ey onaasvsialuyLLmAALAE AN AKIE NI LAY 2) A13EINS
Anmenauyuandeloniavestymnisneslenavendnuazienvulne lnewTeufisuanuuanea

sEmanauiinuasievunselenaiunquinnuaziewialy Luau

LaNE531989
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Criteria and Preparation of Manuscripts for Publication in

Journal of Applied Economics and Management Strategy (JAEMS)

Types of Article Proposed for Publication

There are two types of article proposed for publication as follows:

1. Research Article aims to present the facts and results obtained from systematic
study, experiments, or observations, which are organized through research methodologies.

2. Academic Article focuses on bridging the gap and finding an exact, final conclusion
for an existing issue which requires clear and specific explanation, discussion, or analysis,
through academic processes. Such processes also allow gathering of secondary data or
beyond from different sources to be combined and systematically analyzed.

Article Formatting Requirements
1. Page Layout

Dimension: B5 (18.20 X 25.70 cm.)

Margin: Top 2.50 cm. Bottom 1.50 cm. Left 2.50 cm. Right 1.50 cm.
2. Title

Use TH Sarabun New font type, 16, bold, center positioning.
3. Name(s) of Author(s)

Use TH Sarabun New font type, 14, for the name(s) of author(s). Use center positioning.
For the author(s)’s contact also use TH Sarabun New font type, but with the size 12, and put it
at the bottom of page as a footnote. The contact details should not exceed two lines per one
author.
4. Abstract

Use TH Sarabun New font type, 14, and bold. After the abstract, write 3-5 keywords and
E-mail address. Please remember to use font size 12, bold, to enable access through
international database and to allow other researchers to contact the author(s).
5. Body

Use TH Sarabun New font type, 14, using one-column format. Main headings (e.g.,
Background and Significance of Research Problem, Methodology, Results, etc.) use TH Sarabun
New font type, 14, bold, left positioning. Sub-Headings (e.g., Population, Sampling, Data
Analysis, etc.) use TH Sarabun New font type, 14.
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The entire length of the article; including the abstract, should not exceed 15 pages of

B5-size paper (18.20 X 25.70 cm).

Required Components of a Research Article
1. Title
Name(s) of Author(s)

. Organization

2.

3

4. Abstract
5. Background and Significance of the Research Problem

6. Research Objective(s)

7. Scope of Research: The researcher must stipulate the breadth of the study,
which can influence the scopes in research problem, content, population and sampling,
duration of data collection, area, variables, and data analysis.

8. Hypothesis (Optional): A hypothesis is the author’s supposition which needs to
be tested and proved.

9. Research Methodology: The summarization of the entire sequences of means
to acquire the answer for research purpose, such as, tools and equipment, data
collection, data analysis and related statistics, and so on.

10. Results: This part features the entire consequence of the research method
and hypothesis testing in each issue. It needs to be written precisely, which may contain
tables or explanative illustrations in an appropriate amount.

11. Discussion: In this part, the researcher must evaluate the research results.
The discussion must answer whether the facts obtained from the research results are
consistent or contradictory with the hypotheses, theories and frameworks, or other
researches, and whether there are any conflicts between the results and those theories or
frameworks. If yes, the researcher needs to provide the reasons for such contradictions and

find additional evidences to support the possibilities of such results.
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12.1 Suggestions:
12.1 Application: The researcher(s) must answer these questions.
- How do the results and findings satisfy the research objective?
- How beneficial are the results regarding the backeround and signification
of the research problem?
- How can the results be utilized?
- Limitations.
12.2 Further Research: The researcher(s) must answer these questions
- How can the results be developed and improved in further researches?
- How can the results be developed into a longitudinal study, or how they
can be extended to other field of researches?
13. References: Use the reference citation in APA (American Psychological Association)

Style as shown in JEMS website: http://kuojs.lib.ku.ac.th/index.php/jems/SubmissionsArticle

Required Components of an Academic Article

—_

. Title

Name(s) of Author(s)
Organization

Abstract

Objective(s)

Theory and Academic Principal

Discussion and Conclusion

G N o kR WN

References: Use the reference citation in APA (American Psychological Association)

Style as shown in JEMS website: http://kuojs.lib.ku.ac.th/index.php/jems/SubmissionsArticle
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