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ABSTRACT

The aims of this research are to measure the efficiency of the Thai agricultural cooperatives
and provide the policy recommendation for these firms. Due to the multiple business functions of
agricultural cooperatives, DEA technique called Super SBM-O-V is employed to handle this
problem. Data for all inputs and outputs from Cooperative Auditing Department (CAD) are
collected for 77 DMUs, which are the representatives of 77 provinces in Thailand. In this case,
Operating capital per member and total expenses per member were treated as input variables,
since they represented amount of resources used for running the daily operations, while value
of the main 5 businesses per member of agricultural cooperatives including (deposit, credit,
trading, compilation of products and service and agricultural support) are used as the output
variables, since all of these variables represented the value generated by cooperatives. The
results showed that only 23 DMUs are operated on the efficiency frontier, while the rest
of 54 DMUs are inefficient. The top 5 provinces that have the largest TE score consist of Chon
Buri, Chanthaburi, Krabi, Amnat Charoen, and Phetchaburi, while the bottom 5 provinces with
the lowest TE score include Trat, Nonthaburi, Loei, Nakhon Nayok, and Ang Thong. The average
TE score of overall 77 provinces in Thailand is 0.6120. The computed slacks of inefficient

DMUs provides useful information of how to improve the efficiency score of each DMU.
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Introduction

In Thailand, most of the studies exhibited that Agricultural cooperatives are among the
main enterprises enabling the improvement and competency of the agricultural sector. They
help agriculturists increase both quantity and quality of their products (Namwong and
Janyasuprab, 2018). Members of agricultural cooperatives receive large benefit from the wide
varieties functions of cooperatives such as interconnecting of members’ products with the final
consumers, raising members’ bargaining power via negotiation, facilitating their members by
providing personal loans, insurance and some logistics activities, acquiring the high-quality
agricultural inputs from the suppliers, and distributing them to their members with the
reasonable price (Faysse and Onsamrarn, 2018).

Moreover, most economists believe that the advantage of agricultural cooperatives over
other business types arise from the modern principles of cooperatives namely, user-owner,
user— control, and user — benefit principles (Jerker, 1996). Regarding to these principles, the people
who own, control, finance and benefit from cooperatives are the members of cooperatives.

By contrast, agricultural cooperatives also encounter with some limitations. Due to the
nature of agricultural products, where prices of most goods are quite sensitive to the quantity
changes, cooperatives might lack ability to increase the products’ prices of their members.
In most cases, although establishment of cooperatives increase the market power of local
farmers via introduction of a better production technology, reduction the handling or processing
costs per unit, improvement related services and etc., cooperatives cannot restrict amount of
members’ supplies and have only a small influence on the demand side. As a result, lower
agricultural products’ prices remains the chronicle problem in Thailand. Secondly, the lack of
managerial skill is another reason obstructing the growth of cooperatives. Since, the managing
committees of cooperatives are elected from their members which make a living in the
agricultural sectors, they may not have the experiences or skills in managing the business.
Furthermore, the successful of agricultural cooperatives depends vastly on the availability of
funds and credit, especially in the rural areas. The shortage of financial resources will be the
main hindrance of cooperative expanding their business to cover activities such as providing
production and consumption loans to members, selling agricultural equipment with reasonable
price, assisting members to market their products, fringe benefits, offering welfare benefits to
their members, and etc. Finally, the success of cooperatives requires member participation.
However, the requirement of the large number of members to participate in decision-making

process will lead to the delayed decision and the probability of conflicts among members.
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According to the latest data of Cooperative Auditing Department (CAD), the total number
of currently operating agricultural cooperatives in 2017 is 3,709 cooperatives. This is the largest
number of all types of cooperatives in Thailand. Regarding this number, most of agricultural
cooperatives (1,478 cooperatives, or about 40% of total number) are located in north-eastern
region of Thailand followed by the northern (897 cooperatives, or about 24%) and the south
regions (703 cooperatives, or about 19%), consecutively. The rest of cooperatives (571 cooperatives,
or about 15%) are scattered in central, westemn, and eastern regions, and only 60 agricultural
cooperatives are located in Bangkok metropolitan area. Analogous structure can be seen for
the number of agricultural cooperative members.

Considering the overall performance of agricultural cooperatives, on the revenue side,
operating capital of agricultural cooperatives are 255,378.46 million Baht in 2017 comparing with
238,535.98 million Baht in 2016 or increasing by 7.14%. Most of the operating capital comes
from loans, share capital, and deposit of members. These three items are accounted for almost
90% of operating capital of agricultural cooperatives (See Table 1).

On the expenditure side, agricultural cooperatives spend most of their operating capital
on loans and cash/deposits at financial institutions and other cooperatives. These two items
take into account approximately 77-78% of operating capital both in 2016 and 2017, while the
rest are spent on property, plant, and equipment, account receivables, other assets and

inventory, consecutively (See Figure 1).

Table 1 Operating Capital of the Thai Agricultural Cooperatives (Millions of Baht)

Operating Capital 2016 2017 % Change
Deposits of Member 61,850.93 (25.95%) 68,605.01 (26.86%) 10.92
Loans 75,540.33 (31.69%) 82,079.38 (32.14%) 8.66
Deposit of Others 15,430.60 (6.47%) 14,335.13 (5.61%) -7.10
Other Liabilities 11,484.19 (4.82%) 11,807.51 (4.62%) 2.82
Share Capital 74,047.93 (31.07%) 78,551.43 (30.76%) 6.08
Total 238,353.98 (100.00%) 255,378.46 (100.00%) 7.14

Source: Cooperative Auditing Department (CAD)
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Figure 1 The Use of Funds by the Thai Agricultural Cooperatives

Moreover, agricultural cooperatives conducts 6 forms of businesses, namely (1) Credit Business
(2) Deposit Business (3) Trading Business (4) Compilation of Product Business (5) Transformed
Agricultural Products and Manufacturing Business, and (6) Service and Agricultural Support Business.
The overall business value of the Thai agricultural cooperatives in 2017 equals to 295,228.29 million
of Baht increasing from 290,408.73 million of Baht in 2016 (increased by 1.639%).

Figure 2 shows that the largest component of business value belongs to credit business.
This activity accounts for 33.37% of the total business value in 2016 and decrease to 32.34% in
2017. The largest value of Credit business involves the loan to cooperative members. Most of
the loan (about 85%) in 2016 and 2017 is in the form of short term and medium term loans
(called emergency loan and ordinary loan). Only 15% of overall loan to cooperative member is

in the form of long — term/special loan (See Figure 3).
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Figure 2 Business Value of Agricultural Cooperatives
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Figure 3 Loans to Agricultural-Cooperative Members

The second and the third largest businesses of agricultural cooperative are deposit
business and compilation of product businesses, which account for 25% and 19% of total
business value both in 2016 and 2017, while the smallest amount of business value pertains
solely to service and agricultural support business (only 0.2% of total business value in both
2016 and 2017).

Operation results of agricultural cooperatives in 2017 reveals that about 70% of
agricultural cooperatives gain the net profits. Their overall profits in 2017 equal to 3,983.64
million of baht increasing from the previous year by 17.35%. Finally, the 6 crucial financial
ratios, namely current ratio, debt to equity ratio, total asset turnover, return on assets, return
on equity, and profit margin indicate soundness and slightly improvement in management

capacity of agricultural cooperatives in Thailand (See Table 2).

Table 2 Crucial Financial Ratios of the Thai Agricultural Cooperatives

Year Current D/E Asset ROA ROE Profit
Ratio Ratio Turnover Margin

2016 1.00 2.22 0.62 1.46 4.71 2.36

2017 1.01 2.25 0.60 1.61 522 2.70

Source: Cooperative Auditing Department (CAD)
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Research Objectives

The aforementioned discussion suggests that the overall performance of Thai agricultural
cooperatives is quite impressive. However, some aspects are worthy to investigate including:

1. How do we measure and evaluate performance of the agricultural cooperatives that
have multifunctional tasks?

2. Is there any difference in performance among agricultural cooperatives in each
province of Thailand?

3. Are there any measures to improve the performance of agricultural cooperatives in
Thailand?

As a result, the objectives of this study aim at measuring the performance of agricultural
cooperatives in each province of Thailand by applying the method called Data Envelopment
Analysis (DEA), since this methods has several advantages over the others, especially for the

capacity to handle multiple input and output variables.

Literature Review

Farell (1957) classified the definition of economics efficiency into 2 concepts, namely
allocative efficiency (AE) and technical efficiency (TE). By definition, AE refers to an ability of a
firm to choose the suitable combination of its inputs under the constraint on the price of these
inputs. On the other hand, TE can be measures in 2 ways. The output-oriented measure refers
to an ability of a particular firm to increase quantities of its products given the quantities of
inputs, while the input-oriented measure refers to a capability of a firm to reduce quantities of
inputs by taking the quantities of outputs as given. By applying these concepts, Charnes, Cooper
and Rhodes (1978) developed the traditional DEA model (called CCR) model to measure TE for
the decision making units (DMUs) by using linear programming in order to assign the suitable
weights for maximizing the virtual output to input ratio. Later, Banker et.al. (1984) introduced
another traditional DEA model called BCC model by modifying CCR model in order to determine
the returns to scale (RTS) characteristic of each DMU. Ever since, DEA became more popular as
the tools to measure efficiency for DMUs in various industries such as banking sector (Jelena et
al,, 2014), healthcare (Stefko, Gavurova, and Kocisova, 2018), airline industry (Rai, 2013),
education (Johnes, 2006), and etc. Moreover, DEA models have been adapted to serve wide
varieties objectives related to efficiency measurement. For instance, Banker and Morey (1986)
developed DEA model accounting for nondiscretionary input and output variables that could

not be controlled by DMUs. In the same year, Banker and Morey (1986a) proposed DEA model
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involving categorical variables such as educational level, size of firms (small/medium/large) and
etc. Charnes et.al. (1994) presented DEA model related to time series data called Window DEA.
This technique aimed at investigating the change of DMU’s efficiency during a period of time by
using the moving average method. Caves et al. (1982) applied the concept of Farell’s efficiency
and distance function to develop the well-known Malmquist index. The index can be used to
evaluate the productivity change of DMUs. Furthermore, the idea of super efficiency (SE) was
first introduced by the studies of Banker and Gifford (1988) and Banker et al (1989). DEA Super
Efficiency is a useful tool in wide varieties of its applications such as identifying the outliers, solving
the problem of fully ranking the efficient DMUs, calculating efficiency stability region, and etc.
There are several studies applying DEA in the fields of cooperative. Magali and Pastory
(2013) assessed TE score of the Rural Savings and Credits Cooperative Societies in Tanzania.
They applied CCR DEA model to the secondary data of 37 savings and credit cooperative
organizations (SACCOs) in Tanzania. The results exhibited that TE score of rural SACCOs varied
both across and within the regions. The average TE scores of SACCOs in Morogoro, Dodoma
and Kilimanjaro regions were 0.61999, 0.6028724 and 0.4649 consecutively. Moreover, the
sources of inefficiency in every regions came from the high costs of operations. Othman et.al.
(2014) studied the performance of 56 Malaysian cooperatives groups. By applying input—
oriented BCC model under CRS and VRS assumptions with the Tobit regression model, they
found that only 11% of cooperatives groups had the most efficient score. Furthermore, the
Tobit regression model revealed that turnover, profit and equity were the variables that
significantly affected TE score, while only turnover and equity were significantly variables
influencing scale efficiency of all cooperatives groups. Akinsoyinu (2015) employed output-
oriented CCR model to evaluate European financial cooperative sector. By gathering related
data on cooperative banks within EU area during 2008-2013 (period of financial crisis in EU zone),
the results showed that TE score of overall cooperative banks in EU zone were quite high, and
there was no variation of TE score during the financial crisis. The scale efficiency of all DMUs
ranged between 0.830-1.000 except for Portugal, which reflected the optimum scale of
cooperative-banking operation in EU. Rapee and Peng (2016) attempted to measure operation
efficiency of agricultural cooperatives in Thailand by using one of the DEA technique called
Super SBM-DEA model under VRS assumption. This model had an advantage in solving the problem
of indistinguishability among the efficient DMUs. The result showed that approximately 20% of
Thai Agricultural cooperatives in 2012 were operate on the efficient frontier. Linh, et.al. (2017)

used 2015 data to estimate the value of technical efficiency of 45 agricultural cooperatives in
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Dong Thap province of Vietnam. In this study, they applied both DEA and regression analysis
and separated their analysis into 3 stages. The first stage used the standard input-oriented BCC
model to estimate TE score. In the second stage, they regressed TE score obtaining from the
first stage and other independent variable including the management inefficiency, technical
training, statistical noise and environmental variables on slack data and then used the estimated
slack values from regression equation to adjust the input values. Finally, in the third stage, they
ran another input-oriented BCC model by using the adjusted input data to estimated TE score.
The result showed that technical training and infrastructure index were significant variables
affecting TE of cooperatives. Moreover, TE scores from the third stage of all DMUs were slightly
improve. Finally, Krasachat and Chimkul (2009) determined factors influencing Thai agricultural
cooperatives’ technical efficiency. By applying DEA with financial statement’s data of
agricultural cooperatives, the results showed that there existed positive relationship between
efficiency scores (pure, technical and scale efficiency) and the ratio of loans to assets.

Conversely, there existed the negative relationship between these efficiency scores and

total debts to equity ratio.

Research Methodology

DEA Model

To determine the TE score of Thai agricultural cooperatives, this study employed the DEA
model called super—efficiency output-oriented SBM model with variable returns to scale assumption
(Super SBM-O-V) proposed by Tone (2002). A Super SBM-O-V model was developed based on the

concept of a slack based measure of efficiency called SBM model, which proposed by Tone (1999)

as follows:
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where, p = efficiency index, st= input excess, s = output short fall, A = the vector of weights of
the DMU (A>0), and X, ¥y were the inputs and outputs of DMU,, respectively. The nonlinear
programming represented by system of equations (1) gave the TE score of DMU, between 0 and
1(0 < p* < 1). Moreover, a DMU was efficient if p*= 1 and also s'and s~ took the value of zero.
The main advantages of SBM model were unit invariant and monotone decreasing. By unit
invariant, this implied that the measure of TE was invariant with respect to units of data, whereas
monotone decreasing referred to the value of TE kept decreasing when both input and output
slacks were increased.

By using the same concept as efficiency index (p), a Super — SBM model was developed
in order to solve the problem of ranking efficient DMUs. Since, the efficient DMUs under SBM
model were all represented by the TE score of 1 with zero value of slacks, this tool could not
be classified among the efficient DMUs. The idea of Super-SBM model relied on the omission
of all efficient DMUs from the computation of the efficient frontier. Then, the process used the
remaining DMUs to construct the new efficient frontier and applied the concept of distant
function to measure the distance from the omitted efficient DMU to the new efficient frontier
as follows:

- Z - L%/ %o
Zr 5,/ Y,
Subject to

min 6

ZJ 1J¢OXIJAJ+S =x, i=1,2,.., m

ZJ 1j#0 yu)\J s =y, =125
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Both the numerator and the denominator of equation (2) could be defined as a weighted
distance in the input and output space from the omitted efficient DMUj, (X, o) to the nearest
virtual DMU (%, y) on the new efficient frontier, respectively.

Tone (2002) verified that TE score for the efficient DMU computed from equation (2)
could be either equal or greater than 1, while the inefficient DMU would have the TE value
lower than 1. For the output oriented super - SBM model (Super SBM-0-V), equation (2) could
be transformed by dealing only with the weighted distance in the output space, and keeping

inputs as usual. As a result, equation (2) could be written as:
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Details on DMUs

In this study, the latest data in 2017 collected from Cooperative Auditing Department
(CAD), Ministry of Agriculture and Cooperatives of Thailand are utilized to determine the
efficiency score of Thai agricultural cooperatives. Data for all inputs and outputs are collected
for 77 DMUs, which are the representatives of 77 provinces in Thailand. In this case, the related
data on provincial level were used to represent the operation of cooperatives in each province.

The details of each DMU are shown in Table 3.

Table 3 Names of All DMUs under Consideration

Metropolitan Area

DMU, Bangkok

North Region (9 Provinces)

DMU, Chiang Rai  DMU, Chiang Mai  DMU, Nan
DMUs, Phayao  DMUjg Phrae  DMU, Mae Hong Son
DMUgq Lampang  DMU, Lamphun  DMU, Uttaradit

Northeastern Region (20 Provinces)

DMU14 Kalasin  DMU,, Khon Kaen DMU,5 Chaiyaphum
DMUy,4 Nakhon Phanom  DMU;s Nakhon Ratshasima DMU,4 Buengkan
DMU,, Buri Ram  DMU,g Maha Sarakham  DMUjq Mukdahan
DMUy, Yasothon  DMU,, Roi Et  DMU,, Loei
DMU,s Si Sa Ket  DMUy Sakon Nakhon ~ DMU.,; Surin

DMU,4 Nong Khai  DMU,, Nong Bua Lam Phu  DMU,g Amnat Charoen
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Table 3 (Continued)

Metropolitan Area

Central Region (21 Provinces)

DMU Udon Thani  DMUs, Ubon Ratchathani

DMUs5;, Kamphaeng Phet  DMUs,, Chai Nat  DMUs5 Nakhon Nayok
DMUs,4 Nakhon Phratom  DMUs; Nakhon Sawan  DMUs, Nonthaburi
DMU5; Pathum Thani  DMU,g Ayutthaya DMU,q Phichit
DMUyq Phitsanulok  DMUy, Phetchabun DMU,, Lop Buri
DMU,3 Samut Prakan  DMUg4, Samut Songkhram ~ DMUj;s Samut Sakhon
DMUgq Sing Buri  DMUg; Sukho Thai  DMU,g Suphan Buri
DMUy,y Saraburi  DMUs5, Ang Thong  DMUs,; Uthai Thani

Eastern Region (7 Provinces)

DMUs, Chanthaburi  DMUg; Chachoengsao  DMUs, Chon Buri
DMUs;s Trat  DMUsq Prachin Buri  DMUs; Rayong
DMUsg Sa Kaeo

Western Region (5 Provinces)

DMUsq Kanchanaburi  DMUyg, Tak  DMUg,  Prachuap Khiri Khan
DMUg, Phetchaburi  DMUgs Ratchaburi

Southern Region (14 Provinces)

DMUyg, Krabi  DMUgs Chumphon  DMUgq Trang
DMUg; Nakhon Si Thammarat  DMUqg Narathiwat DMUg Pattani
DMUyq Phangnga DMU, Phatthalung  DMU5, Phuket
DMU+5 Yala DMU4, Ranong  DMUys Songkhla
DMU+ Satun  DMU, Surat Thani

Source: Author’s Conclusion

Input and Output Selection

Since, the main objective of most agricultural cooperatives is to enhance members to
realize economic benefit that they are unable to achieve, if they run business alone, the outputs
of cooperatives should be based on the business volume of cooperatives, which come from
the main business activities of agricultural cooperatives. Consequently, the output variables in

this study consist of 4 variables including the value of credit business (y,), deposit business (y,),
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trading business (ys), and compilation of products business (y,). Unlike previous studies, profits
of cooperatives were not selected to be the output variable, because the main objective of
cooperatives are not the profit maximization, but to improve the well — beings of their members.

On the other hands, like ordinary business, agricultural cooperatives require cash for
running the daily operations. Consequently, the variables that could be used as the input
variables in this study consist of amount of operating capital (x;) and total expenses (x,).
Moreover, to reduce the effect of the difference in the size of cooperatives in each province,
all input and output data are divided by the number of cooperative’s members. As a result, all
variables are measured in terms of Thai Baht per member. Table 4 — 6 shows the detailed of
input and output variables, descriptive statistics, and correlation matrix of these variables,

respectively.

Table 4 Details on Input and Output variables

Input variables (x;) Output Variables (y;)
B Operating capital per member (x;) " Value of deposit business per member (y,)
B Total expenses per member (x,) " Value of credit business per member (y,)

" Value of trading business per member (ys)

®  Value of compilation of products business
per member (y,)

®  Value of service and agricultural support

business per member (ys)

Source: Author’s Conclusion

Table 5 Descriptive Statistics on Input and Output Data (Baht per Member)

Xy Xy Y1 Y2 Y3 Ya Ys
Max 349,411.30 170,883.32 139,328.83 188,264.08 67,984.74 136,328.77 1,097.01
Min 17,875.77 4,828.22 1,509.43 1,154.71 1,333.24 0.00 0.00

Average 101,461.89 36,374.47 29,775.74 38,518.59 18,106.67 10,964.86 120.89
S.D. 5454147 2756755 22506.15 26,840.46 13,715.74 19,732.83  230.07

Source: Author’s Calculation
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Table 6 Correlation Matrix of Input and Qutput variables

X1 X2 Y1 Y2 Y3 Ya ¥s
X4 1.0000
X, 0.2271 1.0000
Y1 0.8304 0.2006 1.0000
Yo 0.8376 0.2044 0.8238 1.0000
Y3 0.4270 0.6409 0.3608 0.3577 1.0000
Ya -0.0612 0.8548 -0.0219 -0.0217 0.1749 1.0000
Vs 0.0274 0.3055 -0.0678 0.0170 0.1929 0.2449 1.0000

Source: Author’s Calculation

It is worth noting that number of input and output variables in this study satisfied the
following criteria

n > max{mxs, 3(m+s)} (4)

where, n is the minimum suitable number of DMUs, m and s are the number of input
and output variables, consecutively. Equation (4) was suggested by Cooper et al. (2006) in order

to avoid the problem of discriminating power in DEA model.

Results

The TE score of Thai cooperatives classified by geographical province using the super - SBM
DEA Model under the output — oriented assumption with variable returns to scale (Super SBM - O - V)
are shown in Table 7. The top 5 provinces that have the largest TE score consist of Chon Buri,
Chanthaburi, Krabi, Amnat Charoen, and Phetchaburi, while the bottom 5 provinces with the
lowest TE score include Trat, Nonthaburi, Loei, Nakhon Nayok, and Ang Thong. The average TE
score of all 77 provinces in Thailand is 0.6120. There are only 23 DMUs operating on the efficient
frontier. By contrast, the rest of 54 agricultural cooperatives (approximately 70%) operated
inefficiently.

When considering the average TE score by region, the results show that the highest average
TE score belongs to eastern region with average score of 0.8305 followed by western (0.7118),
southern (0.6520), northeastern (0.5846), central (0.5391), and northern regions (0.5124),

respectively.
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Table 7 Computed TE Score and Rank of Thai Agricultural Cooperatives

DMU Score Rank DMU Score Rank DMU Score Rank
1 1.000 24 27 0.997 29 53 1.050 12
2 0.132 61 28 1.181 4 54 1.377 1
3 0.847 33 29 1.035 14 55 0.002 77
4 0.008 68 30 0.062 65 56 0.651 36
5 1.004 22 31 0.264 55 57 1.104 9
6 0.004 71 32 0.520 a4 58 0.414 a7
7 0.552 a2 33 0.003 74 59 0.230 57
8 1.011 19 34 1.013 18 60 0.045 66
9 0.030 67 35 0.629 38 61 1.111 8
10 1.025 15 36 0.002 76 62 1.177 5
11 0.139 60 37 1.014 17 63 0.996 30
12 0.536 a3 38 0.344 52 64 1.198 3
13 0.636 37 39 0.619 39 65 0.556 41
14 0.007 69 40 0.069 64 66 0.312 54
15 0.858 32 a1 0.489 a5 67 0.801 34
16 1.000 26 42 0.004 70 68 1.000 25
17 1.005 20 43 0.992 31 69 1.000 23
18 0.161 59 a4 0.999 28 70 0.228 58
19 1.139 6 a5 1.046 13 71 0.087 63

20 0.366 50 a6 0.408 48 72 1.128 7
21 0.464 46 a7 1.080 10 73 1.023 16
22 0.003 75 48 0.245 56 74 0.999 27
23 0.321 53 49 1.004 21 75 0.122 62
24 0.377 a9 50 0.003 73 76 0.003 72
25 0.347 51 51 0.575 40 77 0.670 35
26 1.058 11 52 1.216 2

Overall Average TE 0.6120

Source: Author’s Calculation
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Table 8 shows the computed slacks for 54 inefficient DMUs. The value of input and
output slacks (s; and s:) can be interpreted as the amounts of input reduction and output
increment that inefficient DMUs should adjust in order to make them operate on the efficient
frontier. This information provides the policy recommendation for each inefficient DMU. For
instance, an input slack in variable x, of DMUs4 (Nonthaburi) is equal to 59,301.9 Baht per
member, while output slacks in variables Yy Y, and Ye of the same DMU are equal to 40,502.3,
5405.3, and 841.2 Baht per member, respectively. This means that Nonthaburi cooperatives can

reduce amount of operating capital per member (x,) by 59,301.9 Baht per member, and should
increase the values of credit business per member (yz), compilation of products business per

member (y,), and service and agricultural support business per member (ys) by 40,502.3, 5405.3,
and 841.2 Baht in order to be efficient DMU.

Table 8 The Computed Slacks of 54 inefficient DMUs

DMU  TE Score  S7 S5 sy sy s} sy se
3 0.8471 0.0 0.0 00 44417 00 13221 395
a 0.0075 0.0 0.0 0.0 0.0 0.0 0.0 364.6
6 0.0039 0.0 0.0 00 24613 00 0.0 450.7
7 0.5523 0.0 0.0 0.0 1,9258 0.0 15538 159
9 0.0299 0.0 0.0 0.0 0.0 0.0 0.0 504.8
11 0.1388 0.0 0.0 385.4 0.0 0.0 0.0 507.7
12 0.5357 0.0 00 181174 0.0 0.0 1,5384  246.0
13 0.6361 0.0 00 11,9744 00 0.0 0.0 2147
14 0.0074 0.0 00 26999 11956 19902 00 240.6
15 0.8583 0.0 00 11,6635 00 44376 00 83.6
16 0.9998 0.0 0.0 0.1 0.0 0.0 0.0 0.0
18 01613  479.8 00 80285 00 0.0 1,2168 9165
20 0.3665 0.0 00 136548 0.0 0.0 1324 2987
21 0.4642 0.0 00 168707 138536 353481 59008 8133
22 0.0025 0.0 00 87719 00 0.0 4656  705.1
23 03209 126277 00 10,6306 00  5959.1 31990 8982
24 03770 0.0 0.0 0.0 1,4104 00 11,7791 3204

25 0.3472 0.0 0.0 30,252.3 0.0 1,107.7 0.0 132.7
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Table 8 (Continued)

DMU TEScore  S7 Sy sy Sy s3 O se
27 0.9968 0.0 0.0 0.7 0.0 0.0 0.1 0.0
30 0.0621 0.0 00 28911 0.0 0.0 0.0 343.2
31 0.2636 0.0 0.0 639.4 0.0 0.0 0.0 417.1
32 0.5196 0.0 00 138491 0.0 0.0 0.0 396.5
33 00026 163167 0.0 65102 0.0 0.0 0.0 689.5
35 0.6286 0.0 00 145608 0.0 0.0 50137 1087
36 00020  59,301.9 0.0 00 40,5023 0.0 54053 8412
38 03442 10,1708 0.0 19,4898 20,107.0 0. 54546 0.0
39 0.6193 0.0 0.0 0.0 716.7 0.0 0.0 630.7
40 0.0686 0.0 0.0 0.0 0.0 0.0 0.0 512.6
a1 0.4891 0.0 00 49828 0.0 0.0 0.0 410.7
) 0.0044 0.0 00 57554 0.0 0.0 961.3 4055
43 0.9925 1.8 0.0 0.3 0.0 0.0 0.1 0.0
aq 0.9986 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a6 04082 26,1657 0.0 143256 0.0 0.0 0.0 2735
a8 0.2449 0.0 0.0 0.0 0.0 0.0 0.0 658.0
50 0.0027 0.0 00 78023 90221 0.0 0.0 671.4
51 0.5754 0.0 0.0 0.0 0.0 0.0 4,401.1 2018
55 0.0020 0.0 0.0 0.0 52515 0.0 6,8250 8916
56 0.6513 0.0 00 20,1317 202984 00 6258 4231
57 1.1042 0.0 00 184770 00 11,2426 0.0 0.0
58 0.4138 0.0 0.0 356.8 0.0 0.0 0.0 246.1
59 0.2303 0.0 00 251162 0.0 0.0 0.0 187.2
60 0.0453 0.0 0.0 0.0 0.0 0.0 0.0 506.7
63 0.9964 0.0 0.0 0.0 512.8 0.0 0.0 0.0
65 0.5557 0.0 0.0 00 10,2462 6,058.6 0.0 461.0
66 03123 0.0 0.0 00 439157 0.0 3,640.2 4817
67 08015 11,8940 00 60122 2,779.6 0.0 0.0 263.0
68 0.9998 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70 0.2279 0.0 0.0 1,809.4 0.0 952.1 0.0 2924
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Table 8 (Continued)

DMU TEScore  S7 Sy sy Sy s3 O se
71 00870 27,4479 00 0.0 0.0 0.0 0.0 216.2
74 0.9991 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 01219 338016 0.0 00 143959 0.0 9.2 2885
76 0.0029 0.0 0.0 0.0 6,101.4 0.0 1,808.8  609.4
77 0.6698 0.0 0.0 0.0 33296 6725 0.0 551.9

Source: Author’s Calculation

Finally, the result confirmed that Thai agricultural cooperatives in 2018 were inefficiently
operated due to poor cost management and low-level of business-value creation. This results
were consistent with Magali and Pastory (2013) and Rapee and Peng (2016) which showed that

the main sources of the inefficient aspects came from the high costs of operations.

Conclusion and Discussion

In this study, the Super SBM-O-V DEA model is employed to measure the technical
efficiency of Thai cooperatives by provinces. There are several distinct advantages of using
Super SBM-O-V model over the traditional DEA model. Firstly, advantages of Super SBM-O-V model
come from the fact that objective function of this model focuses directly on slacks (input
excesses and output shortfalls) rather than using the input—-output ratio as defined in the
traditional model such as BCC or CCR model, therefore the model has two important properties,
which are unit invariant and monotone with respect to slacks. For the unit-invariant property,
this refers to the TE scores measured by this model are unvarying with respect to the change
of the units of data, while the monotone property, this refers to the resulted TE scores of this
model are monotone decreasing in slacks. Secondly, by combining the technique called super
efficiency with SBM model, the Super SBM-O-V model can solve the problem of ranking the
efficient DMUs and the problem of truncated TE score, which limits the range of TE score
between 0 and 1.

The estimated results from Super SBM-O-V model showed that only 23 DMUs are
operated on the efficiency frontier, while the rest of 54 DMUs are inefficient. On one hand,
agricultural cooperative operations in the provinces such as Chon Buri, Chanthaburi, Krabi, Amnat

Charoen, and Phetchaburi are ranked in the top 5 largest TE scores. On the other hand,
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cooperative operations in Trat, Nonthaburi, Loei, Nakhon Nayok, and Ang Thong provinces are
categorized in the group of lowest TE scores. The overall average TE score of cooperative
operations in 77 provinces equals to 0.6120, and the region with the highest average TE score
is eastern region with average score of 0.830. Finally, the computed slacks of inefficient DMUs
provides useful information of how to improve the efficiency of each DMU by reducing expenses
and operating cost of cooperatives and increasing the business values of all cooperatives’
activities. In practice, to reduce costs and increase values of cooperatives businesses, there are
wide varieties of policies that cooperatives should pursue including:

1. to enhance the professional operation and effective administration of president,
committees, manager, and officers in order to create trust and faith in the cooperative
system and augment the confidence of members

2. to encourage Thai agricultural cooperatives to participate in markets for high-valued
products such as processed food, organic food, high — quality products and etc

3. to create business networking with numerous firms and organizations with specialized
skills and knowledge such as universities, private companies, and government sector

4. to enhance agricultural cooperatives to use suitable logistic system in order to reduce
inventory and transportation costs

Finally, the limitation of this study depends on the use of secondary data reported by

Cooperative Auditing Department (CAD), which displays only the main financial variables such
as assets, liabilities, profits, and business values of agricultural cooperatives, thus it lacks the
details on financial data for each of cooperatives. For further studies, the choices of DEA model
should be the main concern, since there are wide varieties of DEA models to measure the
performance of DMUs when dealing with the problems such as the undesirable output, the
negative output and input variables, the uncontrollable input and output data, the productivity
change overtime, the categorical variables, and etc. The suggestion here is that researchers
should employ the appropriate model matching with objectives, or limitation of data. Moreover,
not only the choices among DEA model, but also the choices between parametric and non-
parametric model should be the focal point of consideration. Stochastic frontier analysis is the
example of non-parametric model used to estimate efficiency score. It has the advantages
over DEA analysis in the extent to which it can perform hypothesis test related to efficiency

score that could not be found in DEA analysis.
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ABSTRACT

This research presented individuals’ perspectives on main and supplementary occupation
selection. It aimed to study possible outcomes of decision-making and motivations behind the
decision to work as food delivery drivers of mobile applications. The research applied the concept
of human capital to the quantity analysis and logistic regression analysis of questionnaires.
The population of the research was food delivery drivers, of which 383 samples were selected by
multi-stage sampling. It was found that age, service providing companies (platforms), customer
satisfaction and work motivation affected the population’s decision to be food delivery drivers as
their supplementary occupation. The most important motivation was high remuneration. As for the
population choosing to be food delivery drivers as their main occupation, work motivation and
customer satisfaction affected their decision more than the population choosing to be food delivery
drivers as their supplementary occupation. As for the part of qualitative research, the methodology
was structured and in-depth interview. The target group was 20 students of Rajamangala University
of Technology Rattanakosin. It was found that most students worked as food delivery drivers as
their supplementary occupation due to high remuneration, work flexibility and adaptability.
In addition, during the COVID-19 pandemic the remuneration was especially high and they were free
to work, as the classes were offered online. However, they had to properly manage the balanced
study and work times. Persons need to know the remuneration conditions, work restrictions and
work techniques of each mobile application, before deciding to be a food delivery driver either as

their main or supplementary occupation.

Keywords: Food Delivery Driver, Covid 19, Logistic Regression Analysis
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$1uau 78 Ay FeansnsduunnguednsliuinmsiudsemsindneiidaduladenenInsananiden
Juendnwmdn $1uau 130 au Anduiesay 33.9 wavdulugazidenduendwasy S1uiu 253 Au fn
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Wufevas 68.7 Wleiasananuduiussywinamsdnduladonendnglviuimsiudiemsindneiniu
weundladiusing o Auteyadiuyeratissiutioddy .05 Tneldadalnaauns Jaudsuusmududeya

WaNga 31U 2 NGY AR DNTNTENLAYDNTNIETY karfkUIBaTEANg 9 A5 1
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fiaulsdasy 91TNHAN 21TWIEY P-Value
U fovaz U fovaz
el %8 126 96.9 222 87.7 .003
N a 3.1 31 12.3
garunwausa  lan 20 15.4 127 50.2 .000
LRSS 101 77.7 115 45.5
#8137 9 6.9 11 43
%29018 ndn 20 T 30 23.1 72 285 .000
20-30 U 43 33.1 131 51.8
31-40 U 30 23.1 a2 16.6
gindn 40 U 27 20.8 8 3.2
szfumsAnen  sndn U3 60 46.2 203 80.2 .000
U.as 70 538 50 19.8
42951814 N 15,000 39 30 182 71.9 .000
(Uweoiioy)  15,001-20,000 22 16.9 27 10.7
20,001-30,000 a7 36.2 32 12.6

gdﬂi’l 30,000 22 16.9 12 a7
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A15190 1 (510)

nsanguladenafinglviuinsiudsems

fiaulsdase 21TNUAAN TNLETY P-Value
U fouaz U fouaz
21An dnissutindnw 30 23.1 137 54.2 .000
FUTMY/SFIEWAR 34 26.2 62 24.5
UTENLONTU/S U 52 40.0 49 19.4
9 INAY /1900 14 10.8 5 2.0
bt 130 100 253 100
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v a P a8 o [ a =S = ) 1 = (g 3
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AwUsBaserns 9 (MunseuwIAnuULYYd) a1unsaviugduusnulauiugiussannesay 31

(Pseudo R? = 0.3078) @ 9a@1N135 fca = a, + aj-age + a,*spc + as*chl + a,cks + as*cks + ag¥loc +

as*gtc + agtaverage Wu31 MauUsdasziinadenisdnduladenduondmaiy laun 1) 9ave1gf

v
a A g

Tsnssudsomandneiifengunnduinadeloniafiazdnauladenodndiduordnaiududy
nanfe fliuinisiiengannnit 40 U eng 31-40 waz 1y 20-30 U lematiazsindulaidonduedn
AN dliuinnsiiengsiind 20 9 fe 42.7 15.8 uaz 2.71 wih mudidy fissdutioddny 01 2)
Jlvu3nissudsemnsiadieTrinunen Get flonafiazdnduladenifuendnaiuosninglvivins

o R Y a i

HueW LINEMAN Uszuna 0.004 1 fiszauiididsy .01 vletsaninsesay 99.6 3) Aliuinisi
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a

F¥unsuuurufisnelaanas 1 sz asiulenmalunisdrduladenduodnaiuiuiu Sovay 84
Aszduiddny 05 uag 4) fluinissudiormandnedfdusegdlalunisiauanas 1 sedy
sxflemasinduladonduoTmasuiiutu Andufesay 93 iseduiloddy .01
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WaBIHINkeUNAATUR1Y 9 taud 918 UTENElAUSNIIVSownanesy GinuweUnaiady) Aziu
anufiewslavesgndn uazusegelalunmsiinu wesnndeyadsuiunalunisdisnndainu
tnfinwduau 167 au Andudosas 43.6 vesnguieisimun Jadudndiiiinn Jaduvsad

waulasislilunsfnwilumddednuninssly

= i 2 A v a = = = a Y a Y|
M990 2 Naﬂ’]ﬁﬂigmqmﬂ?qﬂuqﬂgl,ﬂuwﬁ]gmﬂaul"\]lﬁE]ﬂLUUEJ'VUWLaiﬂ%aﬁmVUiﬂqﬁanﬁ@’]Wqﬁ

LMALIBIENULDUNELATY

fca RRR S.E A9 UEAIUT

age ‘U'quﬁﬂﬂ’i? 20 U (Base Group)
2 2.712025%* 1.049835 81g 20-30 U

3 15.8507** 13.92631 918 31-40 U

a4 42.75726** 57.43574 91811NA31 40 U

spe 1an (Base Group)

2 1.117612 0.5389961 A9

3 6.064298 6.767262 281514
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A157197 2 (510)

fca RRR S.E. A9 UEAIUT

chl 1.905638 1.339415 U3ayey193 (Fn31USayey19is = Base Group)

fix 1nfAnw (Base Group)

2 3.046144 3.358988 U151%N15/5538 A9

3 1.496122 1911414 NULUTENLONTU/TUTN

i 19.30492 35.79437 3y 9419910

cks s9lHndn 15,000 U (Base Group)

2 8493089 0.7197966 57818 15,001-20,000 U

3 .2259868 0.1877664 sula 20,001-30,000 v

4 .0484948 0.0582823 s1¢leu1nAI 30,000 um

loc GrabFood (Base Group)

2 .6935333 0.8095515 LINEMAN

3 .0042013** 0.0080102 Get

4 0256469 0.0486421 foodpanda

gtc 156730* 0.5132003 ANUsnalaveIgnAanITUINIS

average 0701653* 0.0434853 wsegalalumsviny

_cons 866053.3** 2266062 Al
Number of obs = 383 Pseudo R? = 0.3078 Log likelihood = -169.84
LR chi(17) = 151.06 Prob > chi® = 0

o o v o W

B ** seaulludfy .01 * seautlednAy .05

£ £
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ABSTRACT

This study aimed to examine the influence among destination image, perceived value,
satisfaction, and revisiting. The quantitative method was used in this study. A total of 342
guestionnaires were collected from Chinese tourists in Phuket. Moreover, structural equation

modelling was used for testing the causal relationship. The result indicated that destination
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image had impact on perceived value but it showed that no direct influence on tourist
satisfaction. Moreover, perceived value influenced on tourists” satisfaction. In addition, tourists’

satisfaction impacted on revisiting intention.

Keywords: Destination Image, Revisiting, Perceived Value, Satisfaction
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In3vnswaztinide (Kislali, Kavaratzis, & Saren, 2016) tiaasen nansaiwasviaaienduiitean

faulantauieylenN1suINIsInNIskarNIsAEUNsIaR AR UgAnEeUa1en19dwILLIN il

e

adnwalunawioudendudwdsidnignisldviunenenissuinuaiuazanuiianelaves

o w

Tnvieadien fuandiiiuinnmdnvaluisieniionduiledeifidvinasernufimelasgaiioddy
(Prayag & Ryan, 2012; Song, Su, & Liaoning, 2013) 1a8 Maghsoodi Tilaki et al. (2016) T @ nw1
woAnssuvesinvienfisnvasienaiidunmsluvioniisUssmmniaie nuihnmdnualuvawesiien
Sulladeiindvswaseanuiianelalaesiy Fsaenndosiunsinuilusinfidiiiduinnmdnualuvas
WeufluifiBvsnadauindeanuiiensla (Chiu et al, 2016; C.-W. Wu, 2016)
nsAnwidnsnaszuinsnmdnualundioniisddonisiuinuat Femndnvieaiea3ug

v '

Andnwalunasionfiedgelu geuvililinssusaaelaundusae (Sun, Chi, & Xu, 2013) lng

U 9

1 =

Cheng and Lu (2013) 83u1e31nssuinménualiifideniivieuniifnenissuinue aanadasiy
Phillips, Wolfe, Hodur, and Leistritz (2013) l#lsifuinnmdnualunameulenianswadenissus
A lagnmssmesinviouiien WudeafunsAnuues Palau-Saumell et al. (2016) uandliiiuiy
amdnualiidvdnadensiuinuan uiasiiouiisuamnuduiusseninnménvaludsioaiioise
mMssuinudmesinvieuiienfifumaieuiiedlugamneUaremeiunnieiu Smunadnéiiaenndes

fuhamanyaluvamasneisnsnaleuindenissuiauaguAL Ity
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AUNAFIUVIINITIY

IINNTNUNIUITIUNTTURALIITEMAETBITAY amnsamnueauufgIuvein1Idulanall

a a

auNAgIun 1 anuianeladidnsnadeuinsennusslaliunianduuiie s

P

auuRgIui 2 MssuinuAiiBnSnaniwsudeuindennuiisnala

a =

AUURFIUN 3 ANANWAILNAMBDINLILDNTNANATUTIUINADANUNIND 1D

«

auuRgIud 4 nmdnwaluvawisaeldidninamemsadeuindenisiuiame

Bn1sanliun1ide

Uszannsildlumsisendaiiae Tnvioaiiensmiusunu 3,078,317 Au dadusuuinveaiion
Gnnﬁmmﬁqqqmé’uﬁuuﬁn (Department of Tourism in Thailand, 2020) ﬁu’aﬁﬁi’nﬁuﬂmﬁu%gamﬂ
nquieg U amtnUszgn1eeen (Gate) votlnddunssseninagiinludaudiewingg lulssinaiu
Tnanfunurmdeyadndunmsiudoyadudiud 15 Weunuavius w2563 f Jufl 14 Wouduiau

WA, 2563 SrezaTINAEN 30 Ju anmsiudoyadiuiu 350 ga lasundufiuun Fauau 350 ga

=

WonIdeuANaNyYsalredkuUasunudTIWINAWMEAD 342 ¥a Fallduruminzaudmiunis
3Lﬂiﬂzﬁ“ﬁauuaﬁialﬂ (Hair, Anderson, Babin, & Anderson, 2014)
wiosileldlunsiiusiusudeyafie wuuasuaiu (Questionnaire) aduntwidu Feldigns

o 4

wlandu (Translated back) Usznaudae 5 meu el @il 1 devannienfunmdnvalunasiondien
finwUasan Prayag and Ryan (2012) uay Y. Park and Nijite (2010) 112y 7 sgau (1 vianedis laluiy
seeEnsB Lavsziu 7 mnefs Wiudeeg1ada) dawidl 2 aeuamiAnafunisiuinuen faudasain
Prebensen and Xie (2017) @il 3 aeuanufsafiuanufiensla dauUasmin Su et al. (2017) d@uil
4 gevnuiiprtumnuRsladumandufienh faulasein Coy. Wang and Hsu (2010) uaz Tosun
et al. (2015) wazahuil 5 Jeyamluvesnausogisiiuansseazidoadsmsei 1
mﬁmﬁ’]zﬁ‘ﬂ’agamaqrwﬁﬁﬂwm%aﬁyimeﬁtl,uuaamfumau (Two Step Approach to
Modeling) Funeunsmiduisnisiaunlumanisin (Measurement Model) #13ududaen1s3ias9
aarUsEnauLdadusu (Confirmatory Factor Analysis) viefusulassasneedlumanisiauasaany
donndesnaunduiulayaideszdng waztufiaeiinseflunadunisinseadn (Structural Equation
N

Model) se3Sanudululigean (Maximum Likelihood) iiensiaaeuauduiusuo LU

Tuluwaaunistaseasis



AINANWAUIAIVDUNE I ARAN DA IUAIUAUN A UL TG 97

= Y] o Y !
M19799 1 maiﬂja%'ﬂﬂmaﬂﬂqmm?@ﬂqﬂ

45

UnYivaig29193uU (n = 342 AY)

Hoyaiily . .
1Y Sowaz
afianun
destinfs 49 14.3
Fuusiuiulvg amadu ) 293 85.7
LA
B8 121 35.4
TaIN 221 64.6
218
21-30 ¥ 37 10.8
31-40 ¥ 149 43.6
41-50 ¥ 77 22.5
51-60 U 35 10.2
gandn 60 U a4 12.9
1IN
TUnAnen 67 19.6
WoUIU/uTY 25 73
Y 25 7.3
LNBATAT 75 21.9
NEUNMUUTENLONBU 94 27.5
TRERL AR 26 7.6
ERGROL! 29 8.5
PERRG RN 1 0.3
sTRUNTSANYIGIGA
FnIUSeaes 20 5.8
USyaed 40 11.7
GROPRITPRIITR 282 82.5
elfiaferaiiou (neaaiansy)
N 1,000 61 17.8
1,001-2,000 70 20.5
2,001-3,000 12 211
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= Y] o Y !
M19799 1 maiﬂja%'ﬂﬂmaﬂﬂqmm?@ﬂqﬂ

UnYivaig29193uU (n = 342 AY)

Hoyaiily . .
31U Jouaz

3,001-4,000 99 28.9

4,001-5,000 40 11.7
FAUNN

Lan 178 52.0

ausd 150 439

neriv/ueniueg 14 4.1
yARATITIAUMNS

USEMITg 149 43.6

ATOUAS? 103 30.1

o 90 26.3

917 3NAISANEN

NAN13IY

n1sasIvdaUlunanISin

nsnsavaeutemauiildlunisinsen Cronbrach’s Alpha agj5z3319 0.70 - 0.80 Fauans
‘Lﬁ’Lﬁuﬁﬁaﬁ’m’mﬁmmLﬁENQN (High Reliability) wenanyuledinsiziesduszneuidedudu
(Confirmatory Factor Analysis) A1983A1@0ARGBINANNEUIEA Y * = 503.836, p = .000, df =
314, CFl = 0.94, TLI = 0.94, RMSEA = 0.042, SRMR = 0.046 ﬁ?ﬁyiﬁLﬁm'w’fagaL"ﬁwiza‘fﬂﬁﬁmm
aonadoanaundu Tasaniuinesdusznauynesdusznauiidnunnnd 0.50 dausiaifissnesin
wUsHig (Construct Reliability: CR) 5¥1314 0.67 — 0.80 LAzt AALLUTUTIURE Y (Average
Variance Extracted: AVE) 58w319 0.41 - 0.65 Iag Fornell and Larcker (1981) 3 1¥uiudnannnany
wUsUsIuLad 8 (Average Variance Extracted) 25811077 0.50 d3UA1AI1ULT 8970982 UT R
(Construct Reliability) A35gan31 0.60 wrinehalsmuanunsasensumatnruulsusiuadsiifinngs
N1 0.40 uazdasfidnauifissvasiauysuiagendt 0.60 ke Faudeasuldindemauynde
ﬁﬂ’numx‘i@ﬁ@:ﬁ?ﬁa (Convergent Validity) (Carmines & Zeller, 1988; Hair et al., 2014) uaﬂf\nﬂﬁl’u
N15MA15U1AUATUTI81U1990UN (Discriminant Validity) WuI1A15n7 de3v03a @i nAI1
wsUsaadeianunnniimduussavsanduiusvosusaziuls wandliduinfuusiivhanfneves
wiaedadelinunsugad undwungs wasminzaudmiunsieneilunaaunisiasaiely

(Hair et al,, 2010) HEAIIILALLDYARIANTIN 2
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= o a £ v ¢ o o - =
AN 2 ANFUUTTEANTANEUNUTTET IR LU TVDIUNNDLNYITIIIU

-
E°P
c
Pl
2
c c
4 e
£ g
G =
g £. E &
e Z 4
e 2 B 3
g c & &
Fwauda A CR  AVE & S & &
1o mdnwaluvasieadien 5 J7 78 42 .65
2.ms¥unarn 4 80 82 65 571 .80
3.AUNINe 1R 3 .80 .80 .58 .390 591 76
4 Ausslapunenduaniens 3 70 67 41 307 516 589 .64

UGG WUAREIRIMUL Munedls ArsnTiaesasAainauwlsusiuagy

P37: AINNNSANWN

msm’mﬁauauuagﬁu

NINAADUANNRFIUMNINGUTEAIRYRINSANYIABINTITdOUAINABAARBINANNAUYDS AR

lassasianudn A Y% = 510.737, p = .000, df = 316, CFl = 0.94, TLI = 0.94, RMSEA = 0.043, SRMR
= 0.048 uansliiiuindeyadeUszindiinuasnndenauniudulumaiiiivunll a15199 3 uaniwa
N1SVAABUANNRAFIY INNIWUA 10 auufgiu n1sAnwiasileausudnuiu 8 Uo uasufiasauufgiu

U 2 U8

'
o w

AMUNaNalal INSNaTaUINABANUAILAAUN NS UL W91 penslidedAnIea

o

@

¢NU

=b

7

D)

001 (B = 0.803, Z = 18.993**%) ?Naamﬁ"uamagmﬁ 1 efiansansauys (Antecedents) fifisnswa

semnuilanelanudy nsfuiauddninanemswioninuiisnelegaiiuddynsadiansedu .001

raa

(B = 0.785, Z = 10.110***) Fegaufuauugun 2 wanmanvalunasvisaiiedluiidvinaniansasie

=

Aufisnala (B = -0.051, Z = -0.583) Fsufjiasauufigiuil 3 usegrslsianunindnualuvaviosiien

a ' o o =

f8vSnanensssion1ssuiaman egeddedidynisadfnsedu 001 (B = 0.677,Z = 15.116**%)

o

¢ v v w6

Jegoufvanuigui 4 Nednan1siieseiidunsanuduiusvedunalasiasiesenineninaneel

wawiaaiiey n1ssuianen ANUianela warAURAAUNINAULTIEITILARIRINING 1
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A15199 3 HANSNAFDUAIELUSEANTLEUNIIANUALN LSV IUAALATIAS 19TEWINNINE N WalLIE

viouied nsFuiaman Anuianela wazauRsladiunndulie lugLes

Invioafierraiu
dunia dwinduuszausinasgu
nssuinauen € mwdnualuvawiawien 0.677 (15.116**%)
AMTaNela & awdnualundaieadien -0.051 (-0.583)
< msSudnmen 0.785 (10.110%*%)
mussladumandunnifiend € anufimels 0.803 (18.993%**)

o o a

UGG e seautieddnyvneaiia 0.001

917 INAISANEN

ANuAdla
WAUNNNAU

Mwanwal
iag
| PN
RNRIR)

0.677*** 0785*** 0.803***

—

.
AU
nola

P
ANYIY

-0.051

A 1 luealaseasiemnudunus

o o

MG e seautieddgneaiia 0.001

P37: INNNSANWN

nsandsiena

ANUFURUSsEIeAuianealaLar mnusdlaunIanduu eI wanaliiuIAuRane 1

' v
a a = o

T3 NTNaTUINABANUAILAAUNINFUL WAL TINANTSANYIATILIUTUNANITANARIULLERS

v '
a

ThduiauiianelaveniveadisndushdSnddgyfinensalaudslalunmsfumenduaniiendn
yostinviadien LLazL‘fJué'hLLUiﬁﬁmawqaﬂiwﬁnﬁauﬂmiuaummﬁaqwmaﬂmamaLLmﬁ?ué’w
(Gallarza et al., 2019; Lv & McCabe, 2020; Prayag et al., 2018) Tnganizinvoaiienrifian i
waelalunsvieadienaniuiisng 9 goumslandunvieadisndnasine (Chiu et al, 2016 Maghsoodi
Tilaki et al., 2016; J.-Y. Park, Back, Bufquin, & Shapoval, 2019; Sharma & Nayak, 2018)
Aruduitusszmrinamssuinuaidenuiionela msfnwiedsduandiifiuiinissudnmen
Svwamemssionufienels owheuvawiesfivudazuisignuefiuansieiy msuinuaiain

AnNIEUAIENUAaTLaT AN U (Frias-Jamilena et al., 2018; Oriade & Schofield, 2019)



AINANWAUIAIVDUNE I ARAN DA IUAIUAUN A UL TG 97 49

Inglanigyanutelalen1alsslanyieniawasneia (Sea Sun Sand Destination) Wnvieai elu

mddtyiensusanAvanthi s msisauuazaummaasygRaiitnvisaieafeansifuma

wifioRnkouLaransnsavhianssussunseuaiwieifioulundudsen Snfsdadiuinsldaneluns

Fumaieadisaginduldfunnududianuinmuasaudmenisveade:
amdnvalunawisaiivnduiadedfaiifuimsunasioniismsdesmsevinifioadianmssuy

vaatinves e liAnvuminzauiuynrmneUalenia MsfnwiasadiudunanisfinyAinIuasening

v
R

dvEnavesnanualuvavasNeonsTuInna Nellillednvisaiiensuinmanualuvawisauiedd

v

Ju gauvilisuiamualaunTuuieiu Msnwiassilaenndediunaves Palau-Saumell et al.

[ '

(2016) wansldiuInnmadnwallvawiawneldnsnan1ensadauinsenissusanavesinviaiied

Y 9

Y1999 YennUuaUTeuisuANduTuS eI AN valindmieuie e siuinna1ves

P o A

Unvisaiigfiduniwiswdiealuganunalaienieiiuandaiy Admunadnsiuiloudufenmdnual

[ ' 1

uwndsvieaieafBvBnamanssionssudaaaduiieaiu ﬁaﬁ?uma%“u§mwﬁﬂwail,mdwimLﬁawaa
QLﬁmﬁﬁnwwé’ﬂwm%mLm'umamzLaLLassmmmmLLazmmmmauauawiammﬁaamimmﬁfﬂviauﬁmﬁ%u
YOUTEMIA NTBIVLAA AaNTTUTIzLe Wudu mndinsdansamdnveliaiiuiilanmuaunse
gatfunsdoansivilitnrieafioriudnmenldinntude
nsfneafaildnusvsnanemsisErinenmdnualundwieaiien senufinela Fetaudaiu
msfnelusiniivanddiiiuinnmdnealungwonfiendidvinanisnsatoanufianela (Albaity &
Melhem, 2017; B. Wang, Yang, Han, & Shi, 2017) usteghslsfinunisussdiunwdnvaluvasvieniien
ﬁmmi’mmﬁﬂsmﬁuwmﬂumaﬁﬁuagjﬁ’w%uwumﬁuuﬁLwiazLLmﬁw?jqﬁﬂﬁmamiwmaaummé’fmﬂ’uﬁ‘
fanuuanaantu 1ae Lee and Xue (2020) 85u1871 amdnualunasviodieddfiiidninaneniny
fiwels Tnvdnlvgpdudeiiinvieaiormusoiuildieuandumeuresiui dunmdnuniilings
fumnalamuniolinsstugausvesuvameniioniu ervavdsalinmdnvalunad ool

nSnasennufiawelavesinveniedls aslunisdwasuninanvaluiavaqnelnvainaleves

)

giinmsdedifinnuaonadesuas dululufienadetuderilignsusnmanualldienndsdu
vananBunsinmadsinandiifiuanudonlsinsiuinmdnvalunasioniisuas arusila
Aumanduinidieriluguuesinvieiisaradend fanmdnuvalundmouieafisnswanisdonsie
Arusslafiumendusifieisn MunsudanAuazeuienels Senmdnualuvasioadieadinaiy

adendnavihliinvieaiisadedulaiiunienduluiiengaanedaienisusazuns wazdletnviouden

@

Wunlivesfigndaningdalenis dnvieaieidessuinuuasiisnalameduilvdnveanen
Andulaiunianduluiergdiganuieuateniaiy (Akhoondnejad, 2015; Oriade & Schofield,

2019) lagian1zog 198 99 AnU18UaI8NIINITV 8L 8ININLALATYIEMIA (Sea, sun, sand

o =

Destination) mninvieaiigrsuinmauaziiseiuanuiianelagdu geuvilvidnvieuiiedi aAnuasla

v v
o = v

Lauwwﬂé’vmLﬁmsz?ﬂua;wmaﬂawmqLwinuumﬁuumsl (Palau-Saumell et al., 2016)

U
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ﬂ'1iﬁmanm%@ﬁuamﬂﬁlﬁuummwaqﬂﬁﬁwuwwmwmammssmwmwmmsma (Sea-
sun-sand Destination) fifisuuuuvesmsimuLAnAsanmsiiumsionfieludeslug) Wiikaves
AsAnEIELISaTIEYeNBLLIRAYRINISRUNINdUL B 1veinvieaiien wazvinlidilatad
fdanaronisiiunanduaiisgivesinveaiion Imamwwaﬂw?jw‘fﬂﬁﬂu’%mﬁqumwmsmaﬁ

AN lalunginssuvesimusssulnvisaigudaznguvleiaunsneunulivngauiudming

S v o ¢

nemsranvasiiuiilduegned gavinenisfnwiasedididudumuduiusseninsnnuiianelanas
nswanangAnssulueuanvesnsiiumsiondien nan1sdnwvnandbiiiuitauianeladanasie
ANUASLAAUNNNTUN AT v0TNYIBLTET AITunINUnoaigINanalasiaNINTIUNITAUNIG

Y0987 UNYipwNegaulANUAIlILRUNIINSULNYIDUNEIBNASIlLBUNAS

JaLEUDLUL

v o o o a o v
Jarduanuzgansunisunnaddeluldy

'
a

miﬂwamiﬁﬂmﬁnﬁiﬂﬁwm@wmaﬂmamqﬁu Q"U?‘m'iﬁlmwmsﬂawwmiﬁsdaawm

wanuangsiieasnensiuinmdnsalresiuiiiiovliinvieuieaiuinmdnvalvesdwminginiil

DI

ANUIAARUYBIBIIA ANEINITAVDINITIANINTTUARINISUN DITVDDUNNaINae ANNY

1%

YangMmamug@la@ s un1syouTe S3uMIANU T AMMaTTINg1USINS AR FIMNUNawNgIsUF

U

o

sEAUAMEN Bl MLAgelY geuvilitnvisauiiedsuinmAveinsiAunsiesiealiungude

o

wanANUUFUIMIIANIEUateneaIsatuayufanssululvawisaiiend wasulvidnvieaiiedle

Aanssusuduwasdufdunusdudiansaudelauing@u nslavirAanssusudussnineangy

¢ al

Jnriesigivardanusoutisgauvinlrminveaiienlasuussaunsaiffnenues naanulsevivlace

¥
o '

nuleskazUszivlayanaseutieiig Mellfanssunddnenmmngausanisviianssusiuiuuas

donnaediuuIundandngiin Wu n1sviRanssuuemis Beudnisiemsviesiu n1sduinede

v ' o a

Aurwazn1stauls Wudu azvrevihliinaaiiedrsusanaIn1ediaunngatu wazianalananis

Y 9

o -

Wumslunmsufinvieaiisndwiagiia lnsanzngudnvesiisavniuiidumandungy wu

Q

v '

ATEUATI U Y187 Bemntinvieaiienvuladuinmuaniedinuady geuinnufianelaunn

'
=

Fude iamﬁgﬂQU%W%}wmwmwwmsﬁ@umﬁﬁmiim/lmmzauﬁm%’mWiﬁﬂsiauuazrziauﬂmﬂlﬁ
pg1afiufl madumaieaiisndumgrasgrmisivilidnviouiiodldieunaeaniainsuszdu
winldvinAanssuivilidnrendedldfuussaunisaliidanuguuazavauiegeaninliinveaien
Fawolawniu uaﬂmm‘fumiﬁwmﬁﬂﬂimL%amzyﬁml,azﬁaﬂiwmwzLa Wy Asen @4
nszanuldndy 1av Fsfinnuaeandesiuuunvesimingiinuazidufanssuidmiagiinaunsn
Wannislnalansiuldfndtgamneuaenaisdu deuvinlitinveiionl dfuuszaunsalifusiu
wazdlannituildunntu Aanssusieg wandviliinviesilensuiaurmsosunildigetu uasdaa

Widanuianelalunisifuneisaiisaludwiagiindie lnsemznquinvieuiisarnieeansided
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soudumaduszazmlnadunaiens Jsdesnsinieuaziounats mndnvieafiesldsunnuge

sala

nasanviesieIaylasulsraunIsalifgeuiliinves e fisnalaglusie

Jatauanuzlunisidensesall

< v o '

msfnwasilifivdoyarninvieniietyidu udegelsinuuuiAnnsuunguauwAne1g
meTausssudosiiafianaeidu q dae wu maw HIvds yududiny va% Jadedudediinedis
nilanndesinanisAnwluesunglunisfnuldinaueiiausssuiunndieiy Snvsnisvieaiieives

Uszinalnedinineinsnisvesiieisgnavainuaie wagdniswuaingunisvesiien (Tourism Clusters)

= ' ' P [ 3 ' '

Fawmarnauazinndnvalnlanmukaneaiueanly asiunsinanisanwasailulglunisesunely

q

v
=% ¥ o [

wunndanuuananmsaessiiisdednindelineg uenantinsAnwiaTslimuiiufanisiuinua

v
o 1 '

Mssunssuluefn Msdnwiaswielumsiauiunsinveinissuinuawieitasiinisiuinmue

U9

39U (Value Co-creation) seninegaviingUateniauazinvioaiien iveliuinsinnissuianmai

q

D

avvioutan1sfuinnAvesgamnguaenaluusasuvislafung
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ABSTRACT

The paper examines the impact of exchange rate volatility on bilateral imports and exports
between Thailand and its top-20trading partners from 1996 to 2018 using the autoregressive
distributed lag (ARDL) bounds testing approach. Our empirical results show three main findings.
First, exchange rate volatility was found to have a significant effect on Thailand’s trade with
most countries in the Asia-Pacific region. Secondly, exchange rate volatility mostly had a positive
effect on Thailand’s bilateral trade in the short run; however, these effects were found to be
negative in the long run. Finally, exchange rate volatility generally was seen to have a slightly
stronger effect on imports rather than exports in both the short and long run. This implies that

Thai imports show a greater response to exchange rate volatility than Thai exports.

Keywords: Exchange Rate Volatility, International Trade, Bounds Testing

Background and Significance of the Research Problem

International trade plays a crucial role in the Thai economy where the sum of imports
and exports accounted for approximately 125 percent of gross domestic product (GDP) from
2015 to 2018 (World Bank Development Indicator). Traditionally, real income and real exchange
rate are considered the main determinants of international trade flows in the neoclassical model
of demand. However, since the collapse of the Bretton Woods system, the impact of exchange
rate volatility has been widely discussed as an additional factor affecting international trade

flow (Susman, 1983; Thursby and Thursby, 1987; Pozo, 1992), since many developed countries
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have started to adopt a floating exchange rate regime. In the case of Thailand, as with other
emerging economies, the managed-float exchange rate regime has been adopted since July
1997 as a result of the 1997 Asian crisis. Since then, exchange rate fluctuation and its impact
on the international trade flows of Thailand has significantly increased.

In the existing literature, a vast number of empirical and theoretical studies examine the
relationship between exchange rate volatility and trade flow®. However, these studies have
drawn contradictory conclusions, i.e., the impact of exchange rate volatility on a country’s
exports and imports can be either negative, positive, or neutral. Each study offers evidence to
support its findings. Firstly, exchange rate volatility may have a negative impact on international
trade flows, since it is a measure of the risks which can hinder economic activities and therefore
has the potential to reduce international trade flows. Explicitly, in an international transaction,
the exchange rate is agreed on and payment made at a different time; therefore, if the exchange
rate fluctuates, it will lead to greater uncertainty and increased cost for international risk-averse
traders, and this, in turn, may negatively affect a firm’s profitability. Additionally, in developing
countries such as Thailand, exchange rate risk is generally not hedged due to the underdevelopment
of forward markets and limited accessibility to international traders. Even if hedging in forward
markets were possible, there are limitations and cost implications (see Ethier (1973) and other
economists, e.g., Clark, 1973; Baron, 1976; Cushman, 1983; Gagnon, 1993).

However, another strand of the literature reveals that exchange rate volatility may have
a positive effect on trade flows or even no effect at all. De Grauwe (1988) and Sercu (1992)
argue that important determinants of the relationship between international trade and exchange
rate volatility seem to define exchange rate volatility (using the risk aversion of traders) and the
presence or absence of a forward exchange market. They suggested that the effects of exchange
rate uncertainty on exports should depend on the degree of risk aversion. According to these
researchers, “risk-loving” traders exist who might be willing to make money from exchange rate
variability, and hence, they trade even more when there is more risk in the exchange rate. Other
researchers (Baldwin and Krugman (1989); Dixit (1989); Froot and Klemperer (1989)) also state
that exchange rate uncertainty can affect the amount of trade, either positively or negatively.
However, it is difficult to identify how trade will be affected, because other factors are involved,

such as market share, market structure, or the sunk costs incurred with international transactions.

® See McKenzie (1999) Bahmani-Oskooee and Hegerty (2007) for extensive literature reviews regarding the impact

of exchange rate uncertainty on international trade flows.
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In their empirical studies, Franke (1991) and Sercu and Vanhulle (1992) also find evidence to
suggest that exchange rate volatility may have a positive or ambiguous impact on the volume
of international trade flows, depending on the aggregate exposure to currency risk. In addition,
Viaene and de Vries (1992) state that volatility may have a positive effect on either exporters or
importers because they are on opposite sides of a risky trading relationship, and therefore, their
respective roles are reversed. Furthermore, Dellas and Zilberfarb (1993) use an asset market
approach to explain a positive effect. Broll and Eckwert (1999) claim that exchange rate volatility
increases the value of a trader’s option to export; since this risk increases the potential gains
from trade, the volume of trade will increase accordingly.

Despite extensive studies on this topic, limited studies focus on Thailand. Caballero
and Corbo (1989) find that exchange rate uncertainty has a significantly adverse effect on
Thailand’s exports, while Arize, Osang, and Slottje (2000) apply Johansen’s cointegration
technique to aggregate export demand models for 13 developing countries, including Thailand,
finding a significantly negative effect of exchange rate uncertainty on the aggregate exports of
every country, including Thailand. However, Poon, Choong, and Habibullah (2005) reveal that
exchange rate volatility has a significantly positive effect on Thailand’s exports, while Sauer and
Bohara (2001) reveal that exchange rate volatility has an insignificant effect on the exports of
Asian countries, including Thailand. Moreover, Bahmani-Oskooee et al. (2012) investigate the
impact of exchange rate uncertainty on the trade flows of 118 US exporting industries to
Thailand and 41 US importing industries from Thailand, finding that exchange rate uncertainty
has a short-run effect on the trade flows of most industries. In the long run, the main
determinant of trade flows is the level of economic activity in both countries. Hayakawa and
Kimura (2009) empirically investigate the relationship between exchange rate volatility and
international trade, focusing on East Asia, including Thailand. The results show that exchange
rate volatility seems to have a more serious negative impact on intra-East Asian trade than trade
in other regions. Additionally, volatility has a greater negative effect than tariffs but less than
distance-related costs in East Asia. Jiranyakul (2013) investigates the impact of real exchange
rate uncertainty on the import demand of Thailand, finding no short-run impact, although the
long-run negative impact of real exchange rate uncertainty on Thai real imports is large and
highly significant under the floating exchange rate regime. Bahmani-Oskooee et al. (2015)
examine the impact of exchange rate uncertainty on trade flows between Japan and Thailand
at the industrial level, finding that exchange rate volatility has a short-run effect on the trade

flows of most industries. In the long run, this effect is mixed.
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To date, no study comprehensively investigates the impact of exchange rate volatility on
trade flows between Thailand and its major trading partners. As previously mentioned, the
importance of international trade for the Thai economy is undeniable. With the introduction of
the floating exchange rate regime, exchange rate volatility probably becomes an important
determinant of Thai trade flows. Furthermore, the degree of exchange rate volatility is different
among trading partners and the intervention of the Bank of Thailand to stabilize uncertainly is

required, focusing on some of the major currencies.

Research Objective

The main objective of this study is to examine the impact of exchange rate volatility on
the bilateral imports and exports between Thailand and its top 20 trading partners from 1996
to 2018. Accomplishment of the objective allows us to obtain a comprehensive understanding
of the direction and magnitude concerning the impact of exchange rate fluctuations on the
international trade flows of Thailand. The information obtained is critical not only for
policymakers in making both exchange rate and trade policies but also international businesses
in preparing for the impact of exchange rate volatility on their export sales, import costs and

profitability.

Scope of the Research

In this paper, we use quarterly data on bilateral trade between Thailand and its trading
partners only from 1996 to 2018 due to the availability of datasets from creditable sources.
Data on exchange rates and bilateral trade value (in US dollars) are obtained from the Bank of
Thailand. The unit value of imports, exports, and GDP data are extracted from the CEIC
database. Finally, CPI data is obtained from the OECD and IMF databases.

The scope of this study consists of Thailand’s top 20 trading partners from the following
countries and regions.

1. ASEAN member states: Indonesia, Malaysia, the Philippines, Singapore, and Vietnam.

2. East and South Asian countries: China, Hong Kong, Japan, Korea, Taiwan, and India.

3. EU and OECD countries: France, Germany, the Netherlands, Switzerland, the United
Kingdom, the United States, and Australia.

4. Other regions: Saudi Arabia and South Africa.
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Finally, the demand model for international trade is used to analyze the relationship
between exchange rate volatility and international trade flow, i.e., import or export demand
depends on real income, real exchange rate and exchange rate volatility, defined as follows:

- VX is defined as the (In) volume of Thai exports to foreign countries calculated from
export value data deflated by the export unit value index.

- VM is defined as the (In) volume of Thai imports from foreign countries calculated
from import value data deflated by the import unit value index.

- REX is the bilateral exchange rate between the Thai baht and foreign currency,

CPI 5 *NEX
defined as (Th— ).

CPlforeign

Where CPIl is the Consumer Price Index; NEX is the nominal bilateral exchange rate defined
as the number of baht units per one unit of foreign currency. Thus, an increase in REX reflects
a real depreciation in Thai currency.

- VOL is the volatility measure of the real bilateral exchange rate (REX).

Various methods are proposed in previous literature for measuring the volatility of
exchange rates. However, no clearly dominant measure is appointed as the best approximation
for exchange rate volatility. The most common measure relates to variance, but its exact
construction differs from study to study.

In this study, we use the ARCH(2) model (Autoregressive Conditional Heteroskedasticity),
developed by Engle and Granger (1987) to generate the exchange rate volatility variable.
Conceptually, ARCH is a measure of volatility in time-series errors. This procedure models the
variance in each period’s disturbance term as a function of the errors in the previous period(s).

The ARCH(2) model is applied to calculate series of conditional volatility for each real
exchange rate, as shown in Figure 1. It shows high volatility in the real exchange of Thailand and
its major trading partners during the period from 1997 to 1999 when Thailand and other Asian
countries were impacted by the Asian financial crisis. The volatility also increased from 2008 to
2010 during the global financial crisis. Specifically, the Thai baht exchange rate with the
eurozone and other European countries, i.e., France, Germany, the Netherlands, Switzerland,
and the United Kingdom tended to experience increased volatility due to the effect of the Euro
debt crisis. In the long term, the conditional volatility conversely moved toward its long-run

level, representing the characteristics of a stationary series.
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Figure 1 Volatility of the Real Exchange Rate by Country

Research Methodology

To study the relationship between exchange rate volatility and trade flows, we built a
model based on the determinants of trade proposed by neoclassical international trade theory.
Specifically, trade is a function of domestic and foreign real income, the level of the real
exchange rate and its volatility. However, data on these variables have both stationary and
non-stationary characteristics (as showed in Table 1). Consequently, in this paper we estimate
the short-run and long-run relationship by applying a bounds testing approach to cointegrate
and equilibrium-correct the models proposed by Pesaran et al. (2001). This method is able to
analyze cointegration and error-correction in the equation with a mixture of stationary and I(1)
variables. It applies a standard F-test for the joint significance of lagged level variables. However,
the F-test has new critical values as tabulated by Pesaran et al. (2001). By assuming all variables
are I(1), they tabulate an upper bound critical value and, by assuming they are all I(0), a lower-
bound critical value. For the joint significance of lagged level variables that support cointegration
among them, the calculated F statistics should be higher than the upper bound critical value.
If the F-statistic is above the upper bound critical value, then a long-run relationship exists

among the variables. If it is below the lower-bound value, then the variables are not cointegrated.
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Firstly, a reduced form model is established in which each trade flow is a function of the
purchasing country’s income, the real exchange rate Thai baht/foreign currency, and a measure
of exchange rate volatility. We assume that the trade flows of each country pair, namely i
(between Thailand and another foreign country) are assumed to depend upon real GDP, the
real exchange rate, and volatility of the real exchange rate. These models are formulated from
Thailand’s perspective. This single-equation method is established based on a traditional ARDL
model. The long-run relationship equations for exports and imports can be expressed as follows.

INVX =0, +0L, lnYt'E+OLX2LnREXt+OLX3LnVOLt+F.t (1)

(NVM, =0, o+, , Y "+Q,_,(NREX,+QL,_,INVOL,+E, 2)
where VX is the export volume of Thailand compared to foreign countries, which theoretically
depends on the foreign country’s income (Y"), the real exchange rate (REX), and volatility of REX
(VOL). Likewise, in Equation 2, VM is the import volume of a commodity for Thailand from foreign

countries assumed to depend on Thailand’s income (Y™, in similarity to REX and VOL.

Hypothesis

1. Since an increase in the economic activity of a country results in increased imports,
we expect the estimate of ayq and a1 to be positive.

2. Given the definition of REX, an increase reflects a real depreciation in the baht
against foreign currencies and if real depreciation encourages Thai exports and discourages
Thai imports, we expect the estimate of oy, to be positive and a5 to be negative.

3. Finally, the impact of exchange rate volatility on trade is inclusive in literature, and

hence the estimates of a3 and a3 can be in either direction.

From these ADRL equations, error-correction models are estimated

nil n2 n3 n4
AlnVX;; = oy + Z B1kAInVX; i + Z B AlnYL, + Z B3t AINREX; ;i + z B4t AInVOL; i
k=0 k=0 k=0 k=0
+911nVX1_t_1 + ezlnYt_l + 0 lnREXi't_l + 94anOLi't_1 + E¢ (3)
n5 né6
AanMi_t=am0+ Z BSkAIHVMi t-k + Z B6kA1n + Z B7tA1nREX1t k + Z BBtAanOth k
k=0
+951nVMi,t_1+96ln +9 lnREXlt 1+981nVOL1t 1+Et (4)

In Equations 3 and 4, short-run dynamics are included to estimate the long-run effects.
The short-run effects are reflected in the estimates of the coefficients attached to first-

differenced variables. The long-run effects are obtained by the estimates of 85, 85, and 0,
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normalized on 6 in Equation (3) and the estimates of B¢, 8-, and Bg normalized on B85 in
Equation (4).

In this study, Thailand’s exports to its major trading partner are expected to respond
positively to an increase in foreign income and baht depreciation (an increase in REX, based on
the number of Thai baht units per foreign currency unit). At the same time, Thailand’s imports
should increase with both Thai income and baht appreciation. Based on the literature, the

anticipated sign for VOL is ambiguous.

Results

To check for the stationary property of data, we first apply the ADF test, the results of
which are reported in Table 1. By testing for unit root and the stationary of variables based on
the available dataset, our findings reveal that the majority of real exchange rate volatility series
are stationary at level, while most of the real exchange rate and real GDP series are stationary
at the first difference, with mixed results for export volume and import volume series. In short,
the variables included in our study are integrated with different levels. Hence, the bound testing
approach proposed by Pesaran et al. (2001) is applied since it allows for testing the long-run
relationship between variables, integrated in the order of one I(1) or zero I(0), or any combination
of the two.

The error-correction models (3) and (4) are then subjected to empirical testing based on
quarterly bilateral trade data between Thailand and its top 20 trading partners. To estimate the
optimum lags for each optimum model, Akaike’s Information Criterion (AIC) is used with a
maximum of four lags. Therefore, all the results reported belong to the optimum models.

The test results of cointegration for export and import models are reported in Table 2.
For export models, we find evidence of cointegration among the dependent and independent
variables in most country-pairs. Explicitly, 16 out of 20 cases have a higher calculated F-statistic
than the upper bound critical value of 3.35 (significant at the 10% level). For import models, 17
models have a higher calculated F-statistic than the upper bound critical value of 3.35

(significant at the 10% level).
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Table 1 Unit Root Tests (ADF Test)

10) 1(1)
LVvX LVM LRER RERVOL LY LVvX LVM LRER RERVOL LY
Thailand 0.26 -9.42%xx
ASEAN countries
Indonesia -2.06 -2.5 -4.34%%x -5.33%xx 0.98 -11.97%%* -13.18*** -6.25%%%
Malaysia -3.22%* -1.57 0.49 -6.22%*% -0.63 -11.98*** -7.80%** -6.72%%%
Philippines -1.82 -2.71* -1.04 -6.84%** 2.88 -11.27%%* -7.006*** -8.18%**
Singapore -2.96** -2.22 -1.49 -4.18%** -0.55 -12.76*** -6.293%** -7.55%**
Vietnam -1.68 -3.29%* 0.05 -5.03%** 0.52 -9.01%** -6.40%** -14.63***
East and South Asian countries
China -4.53%x* -2.24 -2.3 -4.38%** -3.15%* -10.31%** -5.72%%x
Hong Kong -2.71* -3.75%x* -1.27 -5.36** -0.29 -7.02%%* S7.07%%
Japan -2.80% -2.21 -3.60%** -5.27x* -0.67 -10.27%%* -8.12%%*
S. Korea -2.32 -2.18 -1.11 -5.57xxx -3.58% -10.85%** -8.08*** -9.06%**
Taiwan -3.24%* -1.94 -1.57 -4.51%** -1.89 -8.31%** -7.28%** -7.60%**
India -2.69* -1.42 0.89 -4.07*** 0.44 -12.59%** -6.03%** -10.58%**
EU and OECD countries
France -2.80% -3.03** 0.16 -5.31%x* -2.25 -6.46%** -4.80***
Germany -2.23 -1.7 0.27 -5.36%** -0.4 -9.39%x* -9.12%x* -6.50%** -7.09%**
Netherlands -3.14%* -4.83*** 0.29 -5.35%x* -2.095 -6.40%** -5.06***
Switzerland -2.43 -1.62 -3.40%** -4.21%%* -1.079 -7.908***  -8.275%** -5.454%%*
United
Kingdom -3.31%* -2.61* -0.5 -4.45%** -2.016 -6.022%%* -4.283%**
United
States -3.14% -2.59* -1.17 -4.18%%* -1.887 -6.616%** -6.013%%*
Australia -3 -1.94 -0.79 -5.20%** -2.714% -9.390%** -7.718***
Others regions
Saudi Arabia  -1.56 -2.31 -1.02 -0.26%%* -0.38 -10.51%*  -1580%**  -6.54%** -11.75%%*
South Africa -2.16 -3.62%% -0.14 -5.36%** -1.41 -10.07*** -6.7T** -4.47%%x

Note: Unit root test results are reported for all the series at level. At the first difference, the unit
root tests are performed when the null hypothesis of non-stationary cannot be rejected in the
tests of the series at level.

Source: Authors’ Calculation
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Table 2 Results of the Cointegration Test

Export Models Import Models
Country F-statistic Cointegration F-statistic Cointegration
ASEAN countries
Indonesia 7.560%%* Yes 5.472%** Yes
Malaysia 4.469%* Yes 2.103 No
Philippines 5787 Yes 4.907*** Yes
Singapore 6.568%** Yes 4.505** Yes
Vietnam 5.7379*** Yes 12.46%** Yes
East and South Asian countries
China 9.115%** Yes 9.115%** Yes
Hong Kong 14.96%** Yes 4.262** Yes
Japan 2876 No 4.458** Yes
South Korea 5.648%** Yes 6.077%** Yes
Taiwan 11.19%** Yes 12.53%** Yes
India 3.631* Yes 7.098*** Yes
EU and OECD countries
France 1.682 No 3.629% Yes
Germany 1.815 No 3.642% Yes
Netherlands 5.699%** Yes 3.789* Yes
Switzerland 8.483%** Yes 3.309 No
United Kingdom 3.962** Yes 3.767* Yes
United States 7.810%%* Yes 2.030 No
Australia 5.632%** Yes 3.975% Yes
Others Regions
Saudi Arabia 1.074 No 4.310% Yes
South Africa 11.58%** Yes 6.262%** Yes

Note: *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.

Source: Authors’ Calculation

Hence, all countries’ short-run volatility coefficients are analyzed and the long-run
coefficients only for the 16 export and 17 import models for which evidence of cointegration

exists among the dependent and independent variables.
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The estimate coefficients are reported in Tables 3 and 4 for export and import models,
respectively.

Firstly, the estimated results of the export models are analyzed (as shown in Table 3).
The findings reveal that exchange rate volatility has a significant impact on Thai exports to
certain countries in both the short and long run. In the short run, the effect of exchange rate
volatility is significant with a 5% critical value in nine country-pair export models, namely
Malaysia, Singapore, Vietnam, China, Hong Kong, the United Kingdom, South Africa, and Saudi
Arabia. In most cases, the significant coefficients of exchange rate volatility generally show
positive signs. This implies that exchange rate volatility has a positive impact on Thailand’s
exports in the short run. However, evidence to support the long-run impact of exchange rate
volatility on export volume is only found in five country-pair export models, namely Malaysia,
Singapore, Vietnam, China, and the United States. In all cases, exchange rate volatility has a
negative impact on Thai exports to these trading partners. Moreover, while analyzing the
coefficients of traditional variables in export models, we also find that Thailand’s exports to
Indonesia, the Philippines, Singapore, Vietnam, China, India, Hong Kong, Taiwan, South Korea,
Switzerland, the United Kingdom, the United States, and Australia are positively affected by
foreign country income. Additionally, baht depreciation has a significantly positive effect on Thai
exports in the case of Singapore, Vietnam, Hong Kong, South Korea, Taiwan, India, the United

Kingdom, the United States, and Australia. These findings are consistent with the related theories.

Table 3 Coefficient Estimates of the Thai Export Model

Short-run Coefficient Estimate of Volatility Long-run Coefficient Estimates
Country
Avo,, AvoL, AvoL, AvoL, | Constant n Y In RER VoL
ASEAN countries
Indonesia 0.635 -0.549 1.178 -1.185 -0.247 2.038** 0.479 7.479

(0.795) (-0.579) (1.446) (-1.646) (-0.050) (2.531) (1.164) (0.895)

Malaysia -1.416 8.285%  5346% 2.713 6.662 0.447 0.120 -41.05%%*
(-0.786) (2.814) (2.325) (1.495) (1.007) (1.137) (0.162) (-2.303)
Philippines 1.887 3.832 -3.401 -10.393 1.440% 0.363 -11.585
(0.825) (1.356) (-1.479) (-1.047) (2.064) (0.500) (-0.591)
Singapore -1.494 4.080% 3.422 0.275%* 1.765%% 13 09%xx
(-0.680) (2.003) (1.429) (2.253) (4.773) (-4.199)
Vietnam 2426 4.189* 0.895 9.289% 0.322* 0369 -69.53%%*

(-0.668) (1.719) (0.492) (3.572) (1.786) (-2.015) (-2.791)
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Table 3 (Continued)

Short-run Coefficient Estimate of Volatility

Long-run Coefficient Estimates

Country
Avo,, Avo., Avor, AvoL, | Constant n Y In RER VoL
East and South Asian countries
China -0.238 7.468%%% 3.150%* 1.820 6.431% 1.520%** -0.204 -21.16***

(-0.186) (4.735) (2.124) (1.341)

Hong Kong 1.486 4187 2.578%*
(1.296) (2.812) (2.195)

Japan -0.083 1.074
(-0.136) (1.659)

South Korea

(2.255) (3.044) (-0.571) (-3.148)

-13.44%** 1.822%** 0.886*** -3.041
(-7.605) (15.011) (8.472) (-1.430)

-25.51%** 1.978%** 0.878** 1.457
(-3.981) (5.262) (2.508) (0.254)

Taiwan -10.88%%  1.419%% 2905 -0.330
(-4.464) (8.780) (10.241)  (-0.099)
India 2.563 -5.276* 3.604%%% ] 23p%x -3.846
(1.118) (-1.872) (5.458) (2.966) (-0.490)
EU and OECD countries
France
Germany
Netherlands 8.174%** 0.530 -0.005 -5.888
(3.075) (1.191) (-0.028) (-1.076)
Switzerland 36.87%%  3T57R** 0.488 7.297
(-3.661) (3.815) (0.556) (0.776)
United -1.230 1.031%%* 0.569 1.842* -3.063 0.898 0.570%* -6.331
Kingdom (-1.166) (5.705) (0.516) (1.686) (-0.308) (1.286) (2.446) (-1.074)
United States -0.628 1.106 -1.764% S29.07F 2.439%% 1303%% 4757
(-0.848) (1.339) (-2.334) (-8.839) (12417)  (13.443)  (-2.538)
Australia 3.040** 38307 3.484%* 1587 2.054
(2.283) (-4.891) (6.773) (2.529) (0.288)
Others regions
Saudi Arabia 0.800 5.572%%*

(0.380) (2.778)

South Africa 3.039% 6.467% 3.485% 4.087%*
(1.794) (3.224) (1.922) (2.496)

Note: *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.

Source: Authors’ Calculation
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Next, we analyze the import models, with the estimated results presented in Table 4.
We find evidence of cointegration in 17 country-pair models. In similarity to export models, the
findings reveal that exchange rate volatility also has a significant impact on Thai imports from
some countries in both the short and long run. The short-run impact of exchange rate volatility
is found to be significant at the 5% level in seven country-pair models, namely Malaysia, the
Philippines, Vietnam, China, Japan, the Netherlands, and Saudi Arabia. The results indicate that
the impact of exchange rate volatility on the import volume of Thailand from these partner
countries is positive in most cases. However, the findings reveal a negative impact for Vietnam,
and a significantly negative impact for Japan in the contemporary period, although it has a
positive impact in lagged periods. In the long run, there is more evidence to support the long-
run impact of exchange rate volatility in country-pair import models in comparison to export
models, namely nine country-pair import models such as Indonesia, Vietnam, China, Japan,
South Korea, Hong Kong, India, Australia, and the United Kingdom. In similarity to the export
models, negative signs are also found for all cases. Furthermore, by analyzing the coefficients
of traditional variables in the import models, the findings also reveal that Thai income has a
significantly positive impact on the country’s imports from Indonesia, Singapore, Vietnam, China,
Hong Kong, Japan, South Korea, India, the United Kingdom, Australia, and Saudi Arabia. Finally,
the real exchange rate is found to have a significantly positive impact on Thai imports from
Malaysia, Singapore, Hong Kong, Taiwan, and Australia. Only Thai imports from Indonesia have a

negative impact on the real exchange rate.

Table 4 Coefficient Estimates of the Thai Import Model

Short-run Coefficient Estimate of Volatility Long-run Coefficient Estimates
Country
AvoL, Avo., AvoL, AvoL, | Constant  (nY™ In REX VoL
ASEAN countries
Indonesia 0.251 2.259 1.533 0.682** -0.337%** -6.752**
(0.334) (3.083) (0.325) (2.229) (-3.729) (-3.302)
Malaysia 3.043 7.589%* 7.991%%* 3.579
(1.370) (2.187) (2.854) (1.664)
Philippines 0.853 11.445%** 10.495%** 9.413%** -0.106 0.745 0.409 -31.185
(0.297) (2.744) (2.905) (3.318) (-0.006) (0.612) (0.471) (-1.486)
Singapore -11.81%% 1.167*** 1.884%** -2.325
(-3.786) (7.679) (5.458) (-0.692)
Vietnam -0.160 -6.916** -5.421** -58.76*** 4.591%** 0.213 18.532%*
(-0.088) (-2.486) (-2.619) (-4.963) (5.668) (0.905) (2.568)
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Table 4 (Continued)

Short-run Coefficient Estimate of Volatility Long-run Coefficient Estimates

Country -
AvoL, AvoL, AvoL, AvoL, | Constant InY In REX VOL

East and South Asian countries

China -0.238 7.468%%  3.150%* 1.820 6.431%  1520%% 0204  -21.16%*
(-0.186) (4.735) (2.124) (1.341) (2.255) (3.044) (-0.571) (-3.148)
Hong Kong -7.423 1.049%%  1.123%* 3.491

(-1.242) (2.816) (2.903) (0.531)

Japan -
-1.708* 1.663 2.012* 2.523%% | 7250%%*  (.328** 0.321
(-1.761) (1.230) (1.821) (2.663) (3.340) (2.926) (1.528) 1220
(-3.289)
South Korea 9.076%**  1.443%xx 0.306 -5.218*
(-2.999) (5.848) (1.345) (-1.764)
Taiwan S11.01%%*  1.485**  1.540%** 0.610
(-7.915) (15.846) (9.423) (0.370)
India -1.263 4318 0.711 779 | L1927 2013% 0.153 -13.621%%
(-0.604) (1.642) (0.319) (3.523) (-2.659) (4.153) (0.947) (-2.585)
EU and OECD countries
France 2.636
(0.310)
Germany
Netherlands 1.308%** 3512 -5.238 5.583 0.192 0.167 0.187
(3.749) (-1.029) (-1.643) (1.570) (1.024) (0.719) (0.021)
Switzerland
United 0.852 0.650** -0.137 3777
Kingdom (0.165) (2.226) (-0.556) (-0.836)
United States
Australia S20.87*%%  1.833%%* 1 571%%*  .13.845%

(-3.095) (5.026) (2.720) (-1.853)

Others regions

Saudi Arabia 2767 14.993%*  12904%%  8319%* 9.084 1.383* 0.162 27.87%%x
(-0.810) (3.443) (3.072) (2.495) (-0.721) (1.815) (0.306) (-2.826)
South Africa -4.844 1.005 -0.058 -19.65%*

(-0.331) (1.059) (-0.172) (-2.219)

Note: *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.

Source: Authors’ Calculation
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In summary, the results show evidence that exchange rate volatility generally has a
positive impact on Thai trade with some countries in the short run but a negative impact in the
long run. Compared to the impact of traditional variables on Thai international trade which is
significant in most models, the impact of exchange rate volatility can only be found in some
country-pair models. Interestingly, exchange rate volatility is found to have a more significant

impact on Thailand’s trade with countries in the Asia-Pacific region.

Discussion

Applying the bounds testing approach proposed by Pesaran et al. (2001), in this study we
investigate the impact of exchange rate volatility on international trade in Thailand using a
quarterly dataset for the period from 1996 to 2018. As a result, we are able to capture the
effects of volatility on trade in both the short and long run.

Our main findings are presented as follows:

Firstly, most countries in which exchange rate volatility is found to have a significant effect
on Thailand’s trade flow are in the Asia-Pacific region, namely, Malaysia, Singapore, Vietnam,
China, Japan, South Korea, Hong Kong, India, and Australia. This indicates that regional trade
flow is more sensitive to exchange rate volatility than trade flow with countries outside the
region. This finding is consistent with the study by Hayakawa and Kimura (2009) who report that
exchange rate volatility seems to have a more serious negative impact on intra-East Asian trade
than trade in other regions. This emphasizes the need for regional collaboration to minimize
the negative effect of exchange rate volatility, especially in the context of rapidly increasing
international trade between countries in the region following the Asian financial crisis.

Secondly, our findings reveal that less than half the country-pair models experience a
significant impact from exchange rate volatility, since it mostly has a positive effect on trade
flows in the short run. However, there is evidence to support the negative impact of exchange
rate volatility on export volume in the long run. This finding is also consistent with some other
studies, such as Arize, Osang, and Slottje (2000) who report the significantly negative effect of
exchange rate uncertainty on the aggregate exports of every country in the long run, and
Jiranyakul (2013) who reveals an extensive, highly significant long-run negative impact from real
exchange rate uncertainty on the real imports of Thailand under the floating exchange rate

regime.
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Thirdly, exchange rate volatility generally has a slightly stronger effect on imports
compared to exports in both the short and long run. This implies that Thai imports seem to
demonstrate a greater response to exchange rate volatility compared to Thai exports.

Finally, traditional variables (i.e., national income and foreign exchange rate) are shown

to have a more significant impact than exchange rate volatility.

Suggestions

The findings of this study have several policy implications. Since exchange rate volatility
between Thailand and countries in the Asia-Pacific region has a negative impact on Thai trade
in the long run, this emphasizes the need for collaboration to achieve exchange rate stabilization
among countries in the region. For example, central bankers in the region could schedule
meetings on a regular basis to provide the opportunity for discussion on regional monetary
policies, to decrease exchange volatility among currencies. Moreover, exchange rate volatility
usually increases during periods of global crisis due to the spillover effect and capital outflows.
Hence, a regional safeguards policy, such as the multilateral Chiang Mai Initiative (CMI) could
provide a useful tool, not only for financial stability but also to promote the long-term growth
of international trade in Asia. At country level, ever since Thailand implemented the managed
floating exchange rate regime “the policymakers have been giving significant consideration to
keeping exchange rate volatility moderate through active exchange rate interventions”
(Ananchotikul et al., 2010). However, exchange rate intervention is costly in many aspects and
such costs must be efficiently utilized. International traders should take steps to actively
participate in hedging the risk of exchange rate volatility. In the case of Thailand, intra-regional
traders who mostly trade in intermediate goods are more affected by exchange rate volatility
and will benefit considerably from a reduction in such volatility.

The scope of this research only focuses on Thai imports and exports at aggregate level.
Therefore, further investigation could extend to the impact of exchange rate volatility on the
import and export demands of individual industries and different products. Moreover, recent
interesting developments in the panel dynamic cointegration models of Pesaran and Smith

(1995) and Pesaran et al. (1999) could be applied to further research in this area.
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ABSTRACT

The main objective of this research was to analyze factors which resulted in income inequality
of the population in middle-income countries across the world by means of Gini coefficients.
Secondary data from 101 middle-income countries between 2000 and 2017 was collected, and a
balance panel data analysis was carried out based on five groups of predictive variables. The first
group of variables was related to being open as a result of globalization—net foreign direct investment
(BoP, current USS) and the export of goods and services (% of GDP). The second group consisted of
economic growth-related variables—GNI, PPP (current international $) and general government final
consumption expenditure (% of GDP). The third group was economically-related variables-Inflation,
GDP deflator: linked series (annual %) and total unemployment (% of total labor force). The fourth
group consisted of demographic variables—urban population (% of total population) and employment
in industry (% of total employment). The fifth group involved good governance-related variables—
voice and accountability and the control of corruption. The results demonstrated that all these
variables were stable at the level | (1), which was appropriate for the random effect method. They
were in line with assumptions of this research. That is, the unemployment of the working-age
population (b = 0.437) and the GNI, PPP (current international $) (b = 9.130) had influence on the
Gini coefficient at the statistically significant level of .05. There were two conclusions that were
supported by the findings of this research: 1) the wealthier the countries were, the higher their
expenditure were and the worse their income inequality situations were-The recommendation for
this is to place an emphasis on the target population rather than a huge amount of expenditure and
2) unemployment resulted in income inequality-It is recommended that the government should

provide an approach to achieve the highest rate of employment.

Keywords: Income Inequality, GINI Coefficient, Middle-income Countries
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TumsAnwiiidedendsemelungusnelsuiunats §innisdududeyaues World Bank
senuindulssmanglduunansdiiidu 101 Ussna sildoyaillfifudoyauuy Panel Data #sld

Toyaaunsuatuyl 2000-2017 F99NNSWIRENANNANYTILNENTIAT ST Aundetaya
310 18 Useineluyael 2009-2014

ANSNUNIUITTUNTTH
ANWULANMARNAN lUSEAUEINS

INNTNUNIWBNANTTIANLMRBNAMILaNAERvAIAUEoNALUY Gini lunn 5 T wu

o

WA lUN15anasYeInNUMd auaveesulandseauanuUdsuslasuurssdudasld (0.39 Tu I

2000 wWaswdu 0385 Tul 2005 waz 038 Tl 2010) egalsfmuiilonsnnguuszmanugiiane

nunnguusemaluiauuasidounazaziueiusng IszAuanumaetaiain naaelul 2000 de

[ ¥ [ '

AN 0.551 waglul 2015 danuUdsunaluuuanainie 0.502 1ndeyaning1n uasilounag

azhuasmieduglinaniianuiiinasedasadansimuiasegianianuvieudisusele

wndign Jsaunsauansliiiulananised 1

M399 1 AR Gini Coefficient wUsnuginiauaeseAusela

Gini coefficient

Region 2000 2005 2010
World 0.390 0.385 0.380
Advanced economies 0.298 0.302 0.304
East Asia and the Pacific 0.380 0.391 0.389
Eastern Europe and Central Asia 0.331 0.329 0.333
Latin America and the Caribbean 0.551 0.532 0.502
South Asia 0.354 0.351 0.328
Sub-Saharan Africa 0.445 0.434 0.440

Gini coefficient

Income Category

2000 2005 2010
Low income countries 0.316 0.320 0.323
Lower middle income countries 0.421 0.412 0.399
Upper middle income countries 0.442 0.436 0.428
Total middle income countries 0.431 0.423 0.413
High income countries 0.397 0.386 0.386

fian: Lustig, N. (2015)
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WMIPumMITY

nuUszansildAne Ussndlunguseldiunansitsdu 101 Ussne Tnedudeyaues World Bank
waduaoingalvg Aendunelsduunansaoudiii vieneld 996 - 3,895 wieransy S1uu 47 Ussne
warglailmnasraudegs viseneld 3,896 - 12,055 WS eeyansy 31w 54 Useina Tyl a.a. 2000-
2017 MniuFahdeyayRsgdmunetusmmnussmmnlslumsTenziuuudoss M dnuuzes
Foyaildlunmsinundanufivns namiedanmiduleynanausenadmmmioniu Jewdudedds
Jemzinidumadiaameiideni Panel Data Analysis

AuUslunie

AU s I liansnadsagluumdunsinudedeiifnaauvdesd iaunsn

wanslimiiulaeannsn 2

A15190 2 AesueRlsldlumsfinwuavumadisnuesdeya

fuls unaaiian Vil
ﬂ'sjmhuﬂsmmmﬁ'augw World Bank 1996 - 2017
® Gini Coefficients (GINI)
nauimUsnsUauszsmanianiide World Bank 1996 - 2017

® Foreign direct investment net bop current us-$ (Foreign)

® Exports of goods and services of gdp (EX_GS)

NANMUUTANMIATYNIUATEFAR World Bank 1996 - 2017
® Gni ppp current international $ (GNI_PPINTER)

® General government final consumption expenditure of gdp (GGEXPEN)

naufulslassamesEUUIATYEia World Bank 1996 - 2017
® |nflation gdp deflator linked series annual (INF_LINKED)

® Unemployment Total % of labor force (UMEMT)

NAUMLUTAIUNUEITHAUIAVDIT] World Bank 1996 - 2017
® \oice and Accountability (VOICE) WGl

® Control of Corruption (COFQC)

nauduUslassadegiivssansaans World Bank 1996 - 2017
® Urban population of total population (URBAN_TP)

® Employment in industry of total employment (EMP_INDUST)
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NndlstunmsAnundadefiinasesvianudeuan (GINY) vilianunsal ewduaunislasiadl

GINI = QL+ B4 Foreign + B, EX_GS + B3 GNI_PPINTER +34 GGEXPEN + B INF_LINKED + B¢
UMEMT + B, URBAN TP + Bg EMP_INDUST + B VOICE + B1o COFC+ T+Y + €;¢

Ya o A

Bmsesgideya {I9u1den3Bn15uuu Balanced Panel Data Analysis 0311813801576
fgaluniswensaluuudiaes (Breitung, 2001) Fayadeyaidudayauuurianadnuing (101 Yssme)
wazaunIUIaN (Yoyaseninatl 2000 - 2017) Wiy Fa1nMseseuANaNysel AuvRetoyaan

18 UszimAluyiel 2009-2014 %3e981931U7U 108 fMvge MNTUIBINTedeUANLTlIYeITeY

'
=

(Panel Data Unit Root Test) wioldlinilamnisdndeulunsfinnunanisdueda dsdrmnnuin
Yoyaildnwazlids (Non-Stationary) azsiesideyaluuitymlminaudwesdoya (Stationary)
FagannsaUsznunswuusaewaeiinislaisnisuilssening Random Effect Model %o Fixed
Effect Model muanmanumsnzauvestoyaililunisuszanaduuudians wuu Hausman dady

WiunsnaeNgalun1suseanALuuTIaes

NaN1339Y

Hoyaiilu deyauuu Balanced Panel Data \udeyaiidestidnwaziivnfuysazdesiin
soifloaasdfuuinfulunndszina Jaausinginvdeussmaniideyaludnua Balanced Panel
Data Wi 18 Ussiaiiiudoyasenined 2009 - 2014 dudemdediurudiedne 108 fegrs fod
\igINesaN1TNAABULUUTIADS

HansuagauAUTlavastayauia Panel Unit Root test anmsvaaeaufieds LLC Test,
Breitung Test, Hadri Test, IPS Test, Fisher-ADF wa Fisher-PP Ustluiirmsaonndeatuin fulsi
THlunsfnwduiidusunudiniusvestoya (Order of Integration) fisedfy First Difference wi3e | (1)
vidorduyadoyadilu Stationary 7 First Difference Smmnaeunuudiassisziufanany damnwiigym

nkuuassnsndudoanlvluddudaly

a

nan1sVAdaULUUI assdadeiilisnsnadeduUssans s (GINI coefficient) Tunisvnaeu
wuuiaesifiveyaludnuway Panel Data sudusgudsivzdomaaouiiioniisnislunmsuszanueni
winzay F9denl9is Hausman Test 91nn1snagoUNUI Luus1aesilddsn1suuy Random Effect &
ANmINEaY (Chi-square = 2.593078, p = 0.9783) Aensitas1zsdoyadsanansauandliisiule

AN5197 3
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A5 3 NANITNAFBULUUINABINIYITNTUTEUIUAILUY Random Effect UagA@n@anineg1vuas

Anls Anduszavs Std. Error t-Statistic p - Value
Constant -0.173 0.262757 -0.660660 0.51
D(EX_GS) 0.048 0.042459 1.146535 0.25
D(FOREIGN) -2.520 5.39E-11 -0.467476 0.64
D(GNI__PPINTER) 9.130 3.54E-12 2.578953 0.01**
D(UNEMT) 0.437 0.205126 2.132670 0.03*
D(EMP_INDUST) -0.192 0.191724 -1.002401 0.31
D(NF_LINKED) -0.027 0.019563 -1.428288 0.15
D(COFQ) 2.634 1.818523 1.448673 0.15
D(VOICE) -1.603 1.922723 -0.833944 0.40
D(URBAN_TP) -0.567 0.447922 -1.267248 0.20
R-squared 0.156937 S.E. of regression 1.361520
Adjusted R-squared 0.062092 Durbin-Watson stat 2.195959

P37: INNNSANWN

915199 3 nan1snadeukuUTIaeeladef s nsnaneduusyans Anundeuan (GINI
Coefficient) 3141 GINI lusununuin dndiun1sineanyseansionssnu (UNEMT) wag 518l
178570UT29191AMINNITAIUIUAITUAINEG (GNI_PPINTER) fisnswareduUszansnumasudle
ataifedfyvnsadfiiseau .05 luvasfidnaiunisdeenduuaznisuinisrondndnsiuas
Usg1¥@ (Ex_GS) RuawmuansanuanusemanuaA1tiuneaalsansgeusni (FOREIGN) dndiunis
$aauluniagaamnssnanmsdnsausia (EMP INDUST) Arduilosedsdeiilos (inf Linked) fuil
MIMUANMIYE3H (COFO) fulimsifansiidswesUssrunaganuausansiaasuld (VOICE) uas
dadulszrnsiendeluyuvuidesainduuysswins (URBAN TP) lifidvdnaeaumdonding
518l8 Wnefiauanunsalunisnensaifewuusiassdi 0.156 wagaAn Durbin-Watson 9xdldnl 2.195
Faaziiouinlufifan Autocorrelation fionadwaliAndamanuduiusiiliiads (Spurious Regression)
Jededunansvaaeuiidediold

dlefiarsanvuindninavefasoiidwanedulssans Anuma suanleianasnuin ns
WA suLUaeadadi1uni1591991u91nUs291n5T8u5997u (UNEMT) Svuradniwawindu 0.437
(t = 2.132670, p = 0.03%) namAemniimMsEsuLUaesERUNT RN TY 1 e 9zvil
AnrAudensmumsfadulsyaniifiutudesay 43.7 luvasd nswdsuudasesseld
1185WUIWIVFRDIIUTZVINTAUNTAIUATTUAINEG (GNI_PPINTER) Haundnsnawiniu 9.130
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Abstract

This research aims to study the impact of human capital on employee performance in
Thailand’s automotive parts industry. The samples consisted of 202 production supervisors of
the automotive parts industry in the Eastern Economic Corridor (EEC). The statistics used in the
data analysis include structural equation modeling (SEM). The findings showed that human
capital can be divided into three components: working capabilities, working knowledge, and
working skills. This has a direct and positive impact on employee performance in terms of
working behavior and efficiency. In addition, the variance of working behavior is explained by

human capital with a percentage of 97%.

Keywords: Human Capital, Employee Performance, Automotive Parts Industry

Introduction

The automotive parts industry has been growing in parallel with Thailand’s automotive
industry for more than 50 years and has been one of the automotive industry supply chains
that are supported by the government’s intention to promote the whole segment of automotive
parts. Furthermore, Thailand has been placed in the front row among leading automotive parts
manufacturers across the globe under the Thailand 4.0 economic model, which is targeted to
push Thailand to be wealthy and sustainable. Establishing a workforce that specializes in the

automotive parts industry is a significant factor to help support the expansion and development
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of the automotive parts manufacturing industry with the aim of growing and competing in long
run. Human capital effectiveness is also a significant element to drive this industry and develop
the country (Industrial Estate Authority of Thailand, 2012). To the extent that the workforce
has high human capital effectiveness, it has the potential to stimulate production effectiveness
as well as other factors in the whole economic system since human capital has been recognized
by various organizations as being an essential resource to help business achieve goals or fail.
It is a unique resource that no one can imitate. Human capital is an intangible asset in human
beings and it is caused by efficient molding of knowledge, skills or proficiency, attitudes and
personal behavior. These become potential and abilities leading to a practice of creating value
and advantages over competitors in an organization. It is vital to strengthen human capital
because human capital consists of individual ability arising from the knowledge and experience
that result in the practice of driving success (Kulvisaechana, 2005; Jansawang & Prombutara,
2019). An increase in human capital generates growth in productivity and work efficiency.
Investment in human capital not only achieve returns, but is also the ability development in
working of officers in an organization. Besides, it provides motivation for officers and develops
their confidence that they shall achieve improvement and progress in their lives (Chaiburee,
2019). Similarly, Bae (2014) stated that investing in human capital with education, training, and
work experience cause human capital development of employees, and brings about an
improvement of working performance.

Moreover, humans are considered to be a significant resource of an organization. Human
beings are different from other types of resources because they are living resources, and they
cannot be instructed if they are not satisfied. Thus, motivation needs to be created to bring
them satisfaction in order to push behavioral expressions, creativity, attempts, commitment to
success and empowerment of employees, and these cannot be overlooked. When employees’
human capital is enhanced, this gives them the satisfaction of having good feelings about their
leader and organization. Also, it has an impact on their attempts to complete their assignments
and attain their predetermined specific goals (Kanatha & Inkum, 2016). Enhancing the performance
of employees in an organization to have comprehensive knowledge, comprehension, skills, and
attitudes can change employees’ behavior for the better until becoming an important force in
the development of the organization for sustainable success (Sanamthong, 2019). Therefore, it
can be concluded that the human capital potential of employees has a relationship with work
performance and changes in working behavior according to organization’s expectation. This

becomes a key factor in leading the organization to success as defined. Regarding the Thai
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industrial sector, the research of Pholphirul and Rukumnuaykit (2015) revealed that there is a
qualitative labor shortage, especially in basic skills, and it negatively affects labor productivity
in the country. This is in line with the findings of Meedecha, Chandprapalert and Thanatawee
(2017). They found that the labor shortage in the aspect of knowledge and skills in work has a
negative relationship with labor productivity thereby undermining the Thailand 4.0 policy of
leading the country toward stability, prosperity and sustainability through innovation. This policy
faces challenges and impacts on the industrial sector, specifically the automotive and
automotive parts industry. It is one of the ten industries of the country’s development in which
electric vehicles (EVs) are produced, which necessitates the use of complex and high technology
of parts and equipment (Government Savings Bank Research, 2019). Therefore, the preparation of
employees in the automotive parts industry is done to enhance employee’s potential
corresponding with changes that are going to occur in the future, including changes in the
structure of production, higher technology utilization, and investment promotion policy for EV
production. The current study aims to investigate the impact of human capital on employee
performance in Thailand’s automotive parts industry. The results of the study may provide
guidance for the automotive parts manufacturing industry in planning to assist human resource
development to work more efficiently. Comparatively, it can be used as a guideline in defining
qualifications for recruitment as well as recruiting candidates who have the potential for meeting

the organization’s needs.

Research Objective
The objective of this research is to study the impact of human capital on employee

performance of the automotive parts industry in Thailand.

Literature Review

Human Capital Concept

Human capital is caused by the crystallized intelligence, abilities, and skills of each
individual until it becomes potential and abilities leading to the practice of bringing success
(Jansawang & Prombutara, 2019). Human capital refers to the knowledge, skills, and abilities of
human beings that they have had naturally since birth, and it is the result of learning and
broadening experiences (Pinkesorn, Kittisaknawin, & Kongklai, 2017). The combination of knowledge,
abilities, skills, and expertise creates organizational potential, and it is considered to be an

important and valuable resource. This gives the organization advantages over competitors
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(Chaiburee, 2019; Kongkasawad, 2007). Accordingly, it can be summarized that human capital is
the accumulation of knowledge, abilities, skills or expertise through learning, developing or past
experiences of each individual, and it becomes potential leading to a practice. In addition, it is
able to establish and develop organizational potential which triggers a practice as well as
creating and developing organizational potential for achieving success and gaining an advantage
over the competitors.

According to the literature review, it is found that the main components creating human
capital comprise knowledge, skills or expertise, and capabilities that are accumulated in each
individual. It has been instructed until it becomes the potential of human capital that can add
value to the organization in the form of new knowledge and work performance responding to
the organization’s objectives. Nevertheless, employees need to have knowledge, abilities, skills
or expertise that is appropriately expressed and conformed to the responsibility for operation
managing to attain organizational goals (Fukitkarn, 2019; Sangjun & Limpsurapong, 2014). For the
present study, the researcher has indicated the three parts of human capitals that are significant
and necessary for work performance as follows:

1. Working capabilities means showing individual’s potential appropriate and necessary
behavior in working. It is created by knowledge, skills or expertise in their duties until it produces
work that meets the organization’s goals. The behaviors that show individual’s efficiency and
ability to work accomplishing the organization’s goals consists of the ability to plan production,
to improve activities supporting the production process, product quality, and product cost
reduction. It is also includes the ability to work with a team, to strictly perform according to
the organization’s rules and regulations, to extend knowledge, and to understand changes that
have effects on operation and organization’s image. Furthermore, it comprises self-management,
work management, and time management, as well as creating a work-life balance (Phuwittayapan,
2010; Fukitkarn, 2019; Slocum, Jackson, & Hellriegel, 2008).

2. Working knowledge means memorizing and apprehending information and facts
derived and being able to interpret, predict, explain, analyze and differentiate several things
which information is organized in the knowledge of individual intelligence. It probably results
from formal education, non-formal education, self-learning through various channels, and
general and useful information for working, such as product details, working procedures, work
operation, working equipment, and the standards involving in working. It can be utilized in the
work as well as effectively solving the problems incurred while carrying out their responsibilities

(Fukitkarn, 2019; Kongkasawad, 2007; Buapliansee, 2018).
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3. Working skills means the expertise in showing or working that is necessary for competent
job performance. It is caused by learning, training and accumulating experience in order that
the individuals can work in their roles and carry out their responsibilities appropriately, actively
and effectively. Moreover, it must conform to the organization’s orientation and goals, and it
can be ascertained and verified through job performance, in which the important skills for
working consist of problem solving and coaching skills, English skills, and information technology
skills (Khagjoranan & Samerjai, 2004; Pholphirul & Rukumnuaykit, 2015).

3.1 English skills refer to the proficiency of English usage in the workplace, such as
reading, writing and verbal communication. English skills combine effective English writing with
key message coverage, understanding the English message after reading and being able to
comply with the message correctly, communicating with colleagues or foreigners effectively and
coordinating with domestic and international organizations.

3.2 Problem solving and coaching skills refer to data analysis that relates to how to
make a decision when there is a problem happening. It also combines initiatives and new
working techniques to improve working effectiveness. The transfer of data, coaching and work-
related negotiation are also counted as a crucial part of achieving the set goals.

3.3 Information technology skills refer to the expertise in applying technological skills
to improve the production process, using the Internet and company networks to work and
utilizing computer programs to enhance working effectiveness.

Employee Performance

Employee performance is a key factor in an organization’s success (Khan & Imtiaz, 2015).
Performance refers to performance results assigned by administrators, and it is employed in
assessing the success and reward recognition of work evaluated by the ability to complete
assigned work with having good benefits to an organization. It also includes behavioral expression
measurement (Injai, Panyadee, Kaewtip, Traisaeng &Vongverapant, 2018). To work efficiently,
performance can serve as an indicator for giving feedback on employee performance, which
comprise both performance results based on assigned duties and behavioral expressions
supporting the performance of duties in order to achieve predetermined organizational goals.
According to the literature review concerning performance indicators from scholars, namely
Phuwittayapan (2006); Asfaw, Argaw, and Bayissa (2015); Pawirosumarto, Sarjana, and Gunawan
(2017), it can be concluded the indicators of employee performance in the two aspects are as

follows:
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1. Working behavior can be defined as the ability to work independently without control
by administrators, devotion to completion of the work, confidence about working to accomplish
goals, and the ability to complete work within the specified timeframe.

2. Working efficiency means the ability to work according to working standards set for
employees by the organization, completing the work with fewer errors, and earlier than the
specified standard time, decreasing the quantity of defects that occur during production,
performing work that contributes to lower production costs, and task satisfaction.

Association between Human Capital and Employee Performance

Human capital created through accumulated knowledge, skills or expertise, the ability of
learning, training and development, along with previous experience results in creating added
value, encouraging employees to work efficiently according to predetermined goals, and creating
value leading to the development and growth of the organization (Charoenroop, Wangrai, &
Shupkulmongkol, 2017). However, this study explores the association between the variables,
namely human capital, working behavior, and working efficiency. The researcher has been
reviewing relevant literature about enhancement of human capital potential through various
development activities in order to formulate hypotheses and conceptual framework in the study
as follows:

1. Human capital and working behavior

The research of Wungtong (2015) related to human capital and working behavior
revealed that the personnel who received training had positive changes in behavior, leading to
constructive change in the organizations. Wedchayanon (2016) found that trainees were able to
apply their knowledge gained from training in their work. Mostly, it was for the one that matched
with their own responsibilities. With regard to alteration of behavior, the trainees had better
performance, more knowledge integration, more confidence in making decisions, and improved
leadership skills. Channar, Talreja, and Bai (2015) indicated that human capital is the knowledge,
skills, and experience of employees generated by human capital development that is positively
associated with employee satisfaction. It has effects on organizational operation. In short, human
capital has an influence on working behavioral performance, suggesting the first hypothesis:

Hypothesis 1: Human capital has a positive direct effect on working behavior

2) Human capital and working behavior and working efficiency

The research of Zeb, Abdullah, Javaid, and Khan (2017) regarding human capital and
working behavior and working efficiency, suggested that human capital had a significant and

essential role in employee’s working efficiency. It was noted that the knowledge and skills of
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employees were received through training and development, while employees’ abilities were
acquired from recruitment and selection, reliance, confidence, devotion, and intention. There
was a strong relationship with employee working efficiency. Yaya (2016) demonstrated that
human capital development had a significant effect on the job satisfaction and working
efficiency of librarians. Developing knowledge, good leadership patterns, and human capital
programs enabled employees to have job satisfaction and to enhance their working efficiency.
Babalola and Nwalo (2013) reported that job motivation had a considerable influence on
working efficiency. Hoboubi, Choobineh, Ghanavati, Keshavarzi, and Hosseini (2017) showed that
recognizing job stress and job satisfaction of employees had a powerful effect on the working
efficiency of employees. Although job stress had no association with job satisfaction, job
satisfaction had a positive relationship with employee working efficiency. Thus, management
ought to promote the importance of reducing stress and increasing job satisfaction so that
employees could work more efficiently. In brief, human capital has a positive influence on
working efficiency through working behavior, resulting in the second hypothesis:

Hypothesis 2: Human capital has a positive effect on working efficiency through
working behavior

3) Human capital and working efficiency

According to the research of Sawangrat (2018), human capital developed by factors
relating to recruitment and selection, development and training, performance evaluation, pay
and benefits had a significant impact on enhancing employee working efficiency. For instance,
errors in job were diminished, and product quality was improved. Damsakorn, Wangmahaporn,
and Suthichai (2019) noted that the enhancement of human capital caused the staff to improve
themselves and to work more efficiently. Correspondingly, Chidozie and Chukwuma (2016)
revealed that promoting human capital development had a positive association with employee’
work performance quality. Enhancing human capital through on-the-job training led to improved
efficiency of employee’s performance. Also, Bae (2014) suggested that human capital investment
which consisted of education, on-the-job training, and working experience created human
capital development of employees, causing employee performance improvement. In summary,
human capital has an influence on working efficiency. This leads to propose the third hypothesis:

Hypothesis 3: Human capital has a positive direct effect on working efficiency
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Research Methodology

Scope of Content and Area: The variables used in the present study are classified into
three groups as follows: 1) The independent variable, namely human capital. This comprises
working capabilities, working knowledge, and working skills. 2) The mediator variable, namely
working behavior. 3) The dependent variable, namely working efficiency. The Eastern Economic
Corridor (EEC) area, including Chonburi, Rayong, and Chachoengsao was selected in this study
because it is the location of basic industries, including the auto parts industry which plays an
important role in developing the economy of the country.

Population and Sampling: The population is comprised of production supervisors from
automotive parts industry in the EEC, which includes 14 industrial estates and 680 companies
located in Chachoengsao, Chonburi and Rayong (Industrial Estate Authority of Thailand, 2019).
Unfortunately, since there is no actual number of production supervisors, the researcher then
decided to set the population number at 680. The samples of this research consist of production
supervisors from the automotive parts industry in EEC. This research was conducted using
Structural Equation Modeling (SEM). The sample size of 390 was determined using the Rule of
Thumb technique, which states that there should be at least 100 samples or 10 times the
number of observatory variables (Hair, Black, Babin, & Anderson, 2014). There are 39 observatory
variables in total in this research and, therefore, there are 390 samples from this sampling group
when using the 10:1 ratio. Selecting a sampling group using stratified random sampling based
on the population proportion will help get the desired sampling group (Soonthonsmai, 2013).

Research Instrument: A questionnaire was created under the theoretical construct and
was research-related. A five-point Likert scale was used with the responses ranging from low to
high (1-5).

Instrument Quality Validity: In order to examine the content validity, the researcher
asked five experts to review the extensiveness and validity of the content, and appropriateness
of the languages used. After this, the researcher proceeded to use the Index of Item-Objective
Congruence (I0C) by utilizing the congruence measurement score of 0.50. The results show
that 39 questionnaire samples regarding production supervisors’ opinions have an I0C of more
than 0.5, which means that all the questions passed under the congruence standard. Regarding
reliability, the researcher tried out the verified content validity questions approved by the
experts with a sample sampling group of 30 participants in order to analyze the reliability of

Cronbach’s Alpha Coefficient. The reliability value should be more than 0.70 (Vanichbancha &
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Vanichbancha, 2015). The reliability analysis in the questionnaire of more than 0.70 is equal to
0.95, which shows that all questions are reliable.

Data Collection: The researcher proceeded to collect data with production supervisors
in automotive parts industry in EEC with 390 questionnaires. 202 participants responded to the
questionnaires in total.

Data Analysis: The researcher had the data collected from the questionnaire processed
by means of SEM. Before proceeding with SEM, the researcher validated the data collected for
Construct Validity by means of Exploratory Factor Analysis (EFA)’s principal component analysis
and Varimax. The human capital variable consists of 27 observatory indicators with KMO marks
at 0.88, which are higher than 0.50. Bartlett’s Test has a statistical significance at a level of 0.05,
which has a Chi-Square of 2119.83 and Sig of 0.00 (p<0.05). In addition, the factor loading and
Eigenvalue are between 0.49 and 0.85, and 1.24 and 12.45 respectively, which are higher than
3.00 and 1.00 (Hair et al, 2014). Thus, the human capital model of automotive parts industry in
EEC with 27 observatory indicators is quite suitable and rational for analyzing the components
and this can explain the human capital component. Human capital can be categorized into 5

components as shown in Table 1

Table 1 Components of Human Capital

Number of Component
Factor Name of Component Eigenvalue
Observed Variables Weigh

1 Working Capabilities 10 12.45 0.51t0 0.78
2 Working Knowledge 5 2.20 0.65 to0 0.83
3 English Skills [ 1.97 0.53 to 0.85
4 Problem-solving and Coaching Skills 5 1.43 0.49 to 0.76
5 Information Technology Skills 3 1.24 0.69 to 0.80

The employee performance variable consists of 12 observatory indicators with KMO
marks at 0.88, which are higher than 0.50. Bartlett’s Test has a statistical significance at a level
of 0.05, which has a Chi-Square of 838.09 and Sig of 0.00 (p<0.05). In addition, the factor loading
and Eigenvalue are between 0.56 and 0.85 and 1.30 and 6.65 respectively, which are higher than
0.30 and 1.00 (Hair et al, 2014). Thus, the employee performance model of the automotive
parts industry in the EEC with 12 observatory indicators is quite suitable and rational for analyzing
the components and this can explain the components of employee performance. Employee

performance can be categorized into 2 components as shown in Table 2



The Impact of Human Capital on Employee Performance 101

Table 2 Components of the Employee Performance

Number of Component
Factor Name of Component Eigenvalue
Observed Variables Weigh
1 Working Effectiveness 8 6.65 0.64 to 0.80
2 Working Behavior 4 1.30 0.56 to 0.85

According to EFA and literature reviews from various scholars, the researcher operates
the model of human capital that impacts on employee performance in the automotive parts

industry in Thailand as shown in Figure 1.

Human Capital H, (+) Working Behavior

- Working capabilities H, (+)
2

- Working knowledge v

- Working skills ms Working Efficiency

Figure 2 Model Development of Human Capital Impact on Employee Performance in

Thailand’s Automotive Parts Industry

Research Results

1. The profiles of the 202 respondents of the study demonstrated that 68.80% of
respondents were male. 52.50% of the respondents had an education that was Non-Bachelor’s
Degree, followed by those with a Bachelor’s Degree, which comprise 38.60%, and the lowest
percentage of respondents (8.90%) had a Master’s Degree. Finally, 7.90% of respondents had
less than 5 years of working experience, while 37.60% of them had 10-15 years of working
experience, followed by 29.20% who had 5-10 years of working experience, and 25.20% who
had more than 15 years of working experience.

2. Human capital indicators are measured by three factors, consisting of working
capabilities, working knowledge, and working skills. As regards the working capabilities aspect
that combines 10 observatory indicators, it was found that the respondents strongly agree with
working well in a team environment (X=4.28) and strictly following the rules and regulation of
the organization (X=4.21). As regards the working knowledge aspect combines 5 observatory
indicators, it was found that the respondents strongly agree as regards workflow understanding
(X=4.25). Regarding the working skills aspect, which combines 12 observatory indicators, it was

found that the respondents strongly agree about coaching employees to understand how to
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work efficiently (X=4.21). The employee performance indicators are measured by two factors
consisting of working behavior and working efficiency, which all of the means are agree level.
In term of working behavior that combines 4 observatory indicators, it was found that the
respondents strongly agree about staying focused on finishing the tasks successfully (X=4.29)
and confidence to work and accomplish the goal (X=4.21). For the working efficiency aspect
that combines 8 observatory indicators, it was found that the respondents strongly agree about
working efficiently to meet the organization’s targets (X=4.06).

3. The results of SEM analysis of the impact of human capital on employee performance

in the automotive parts industry are displayed in Figure 2 and Table 3

| WBH1 || WBH2 || WBH3 || WBH4 |

Working capabilities

Working knowledge

Working skills

| WEF1 || WEF2 || WEF3 || WEF4 || WEF5 || WEF6 || WEF7 |

X2:189456 df=69 Xz/df:2475, GFI=0.90, NFI=0.92, TLI=0.92, CFI=0.95, RMR=0.02, RMSEA=0.09

Figure 2 Model of the Human Capital Influencing on Employee Performance

Table 3 Statistics of Structural Equation Modeling (SEM)

Independent R-
Human capital Working behavior
Variable ﬁ (S.E) squar
Dependent Variable DE IE TE DE IE TE e
Working behavior 0.98* (0.00) 0.98%(0.00) - - - 0.98*(0.08) 0.97
Working efficiency 1.36* (0.04)  -0.65 (0.28) 0.71*(0.01)  -0.67(0.28) - -0.67 (0.28) 1.36 (1.38) 0.52
Statistics xz/df = 2.75, GFl = 0.90, NFI = 0.92, TLI = 0.92, CFI = 0.95, RMR = 0.02, RMSEA = 0.09
*p < 0.05

Figure 2 and Table 3 show that the analysis outputs of the impact of human capital on
employee performance in the automotive parts industry consist of three latent variables with
only 15 total indicator variables. Testing of the model’s goodness of fit indicated that all index
goodness of fit model structured is appropriate. It could be reinforced with x2/df =2.75,

GFI=0.90, NFI=0.92, TLI=0.92, CFI=0.95, RMR=0.02, and RMSEA=0.09, which confirmed enough
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strength to accept the model’s goodness of fit (Hair et al., 2014). For influence analysis of the
human capital impact on employee performance show that human capital has a direct and
positive impact on working behavior with the effect size of (DE=0.98) at a statistical significance
of 0.05. This implies that enhanced human capital effectiveness in production supervisors
positively impacts the working behavior of production supervisors in Thailand’s automotive parts
industry. Hypothesis 1 is confirmed. And human capital also has a direct and positive impact on
working effectiveness with the effect size of (DE=1.36) at statistical significance of 0.05 level.
This implies that enhanced human capital efficiency in production supervisors positively impacts
the working effectiveness of production supervisors in Thailand’s automotive parts industry.
Hypothesis 3 is confirmed. Whereas human capital does not impact working efficiency through
working behavior with the effect size of (IE=-0.67) at statistical insignificance of 0.05 level.
This implies that working behavior is not a central factor to impact on the working efficiency of
production supervisors in Thailand’s automotive parts industry. Hypothesis 2 is not confirmed.
In addition, it was found that the highest variance that can explain the human capital influence
is the variance of the working behavior of production supervisors in Thailand’s automotive parts

industry at 97%.

Discussion

Human capital is an asset that cannot be easily imitated since it takes time to create.
Human capital is created by crystallized intelligence, abilities, and skills derived from education,
training and development or previous experience until it becomes potential leading to value
creation and goal achievement. Based on the study of the influence of human capital on
employee performance, such performance served as an indicator for the results achieved in
carrying out assigned duties, together with the behavior that supports working to accomplish
predetermined organizational goals (Phuwittayapan, 2006). According to the study, human
capital had an effect on work behavior that brought benefits to an organization. It might be
because employee’s accumulated skills, knowledge, and abilities help employees to have
confidence in work and devotion to duty. Moreover, when the personnel are developed their
own human capital, it produces job satisfaction and creates a good attitude towards leaders
and organizations. This has an effect on doing work with a lot of effort to complete defined
goals (Khanatha & Inkhum, 2016). Likewise, the study of Zeb, Abdullah, Javaid, and Khan (2017)
found that human capital of employees who obtained efficient management support through

development activities such as training, development, and performance evaluation had
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a significant relationship with employee performance, especially for generating confidence and
motivation to reach predetermined goals. Obviously, confidence, devotion, competence, and
endeavor to complete work are regarded as working behavior providing good benefits for
organizations (Chen & Francesco, 2003). Moreover, the result of the study indicated that human
capital had an effect on employee working efficiency. This is probably because human capital
created by means of education, training, development, and past experience enhanced
employees’ human capital, so employees could work more efficiently. This is supported by
the research of Sawangrat (2018), which found that human capital effectiveness of employees
is enhanced by human resource management promotion, such as recruitment and selection,
development and training, performance appraisal and salary and benefits, which have an impact
on employee working effectiveness in terms of reducing defects and enhancing production
quality. Moreover, the study conducted by Bae (2014) and Dumsakorn, Whangmahaporn, and
Sutthisai (2019) found that human capital investment by means of education, work training or
previous working experiences can encourage employees to improve themselves so that they
can work more effectively.

The results also suggest that employee performance is not a mediator variable between
human capital and employee performance enhancement. Although human capital accumulated
in employees is one of the factors creating motivation among employees to show performance
according to the organization’s need, such as devotion to work and intention to accomplish
assigned work (Inluang, 2018), errors in work can be found if employees feel that that work does
not have importance and value to themselves. In cases where employees feel that their own
value is being impaired or destroyed, they might show protest behavior in several ways which
could lead to violent behavior (Khejaranan, 2008). This is in line with the study of Hoboubi,
Choobineh, Ghanavati, Keshavarzi, and Hosseini (2017), which demonstrated that stress
recognition in work has an impact on employee working efficiency. Nevertheless, behavioral
expressions of employees cannot be disregarded since behavioral expressions regarding work
have benefits to an organization. That is, such behavioral expressions are among the indicators
used to measure success at work. Changing behavior for the better usually enhances work

effectiveness and causes improvements in an organization (Wangtong, 2015).
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Suggestions

1. The first suggestion is to apply the research result, according to the finding that
enhanced human capital has a positive impact on working behavior and effectiveness.
Therefore, human resource executives must continuously encourage production supervisors’
development in the automotive parts industry, in order to optimize the human capital efficiency
of production supervisors for working more effectively. In particular, the organizations should
give priority to working capability development because it has the most components, such as
the capabilities of production planning, improving activities that support the production process,
enhancing the production quality, and reducing production cost, as well as teamwork ability,
strictly following regulations of the organization, acquisition of new knowledge, understanding
environmental changes, work assignments, and work-life balance to make the workflow more
effective. In addition, the organizations should focus on improving the working skills of
employees, especially in terms of English communication skills that are used to coordinate with
internal and external sectors, problem-solving and coaching skills to improve working
effectiveness, knowledge transfer, working negotiation, and information technology skills to
apply in the production process, in order to improve working behavior and efficiency to achieve
the set goals. Though the findings show working knowledge to be the least necessary, organizations
should at least consider it because it can affect working behavior and efficiency. Knowledge
might derive from learning in educational institutes. The employees need to learn more about
working procedures and specific production processes when coming to work in any organization.
Some organizations might provide training with regards to core production details, working
processes, understanding of working instruments, remembering and understanding working
standards and product quality standards. However, employees at all levels of the organization
should learn and develop various skills and abilities to increase the potential of human capital
within themselves, which will be conducive to working more efficiently and effectively. This will
further promote the development and growth of the organization.

2. The next research suggestion is that, in order to cover every aspect of this research for
the sake of organizational improvement at the individual and organizational levels, further
research should be conducted on the connection between human capital and employee
working performance and organizational performance, and it would be beneficial to study the
factors of that connection between human capital and working performance, such as job

satisfaction or perception for further improvement.
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ABSTRACT

The role of the global value chain has been increasing due to foreign direct investment,
and this has led to global production fragmentation. Countries participating in global value
chains can receive several benefits, resulting in productivity enhancement and economic
development. As a result, this research aims to analyze the effect of inward foreign direct

investment on the global value chain by using secondary panel data. The panel data cover
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66 countries and one special administrative region during the period of 1998 to 2018. The results
of the fixed effects regression show that the stocks of FDI, the degree of trade openness, and
economic stability can affect the global value chain positively. The recommendations derived
from this study are that the government should enhance the investment environment in order
to attract more inward FDI, promote international trade though trade openness and the

reduction of trade barriers, and keep the economy stable.

Keywords: Global Value Chain, Global Value Chain Participation, Foreign Direct Investment
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ABSTRACT

The research objectives of the present study were the following: 1) to study the behaviors
and components of farmers’ adoption of organic agriculture; and 2) to analyze a model of the
relationship of the variables that are appropriate for farmers' behavior toward organic agriculture
by surveying and collecting data from 331 samples in an agricultural farm, interviewing the
targeted farmers. Inferential statistics were used to analyze the influence of the variables, using
the path analysis technique and structural equation modeling.

The results of the research showed that the adoption behavior of the organic agriculture
of farmers had the highest average of 5.12 when compared with other behaviors. The adoption
behavior regarding organic agriculture was correlated with the perceived control behavior (PCB)
of 0.67 and PCB was correlated with attitudes and subjective norms at 0.74 and 0. 97,
respectively. Further, the attitudes and subjective norms regarding organic agriculture were
correlated at 0.82. Subjective norms and intentions to use organic agriculture had a relationship
value of 0.53. However, the behavioral relationships of all pairs were statistically significant at
the level of 0.01.

The results of the post-adaptation study showed that the modified model of the
equation was consistent with the empirical data after the model adjustment.  This made the
main hypothesis accepted 2 hypotheses. The results revealed that the subjective norm had a
positive influence on the intentions of the organic agriculture of famers (H,), equivalent to 1.67,
and was statistically significant at the 0.01 level; and perceived behavior control had a positive
influence on the adoption of organic agriculture (H,), equivalent to 1.50, and was statistically
significant at the level of 0.01. That is, the behavior of adoption is a psychological process,

similar to learning, and can influence the decision to adopt organic agriculture in the future.

Keywords: Organic Agriculture, Theory of Planned Behaviors, Expectancy Value,

Adoption of Farmers
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ansidadagivdinmaiidssaunsalnisens (Attd)

msldansidadngfivtanmdudosie (Att7)

Perceived Behavioral

astdndngfianuuianmansnsanaaeuluiiuiidn (ane) e Control

AT 1 NTDULUIARFILUUNG BN ANTTUAUMNUNTEONTUTDLNEATNINITVINNEATRUUBUNTE

737: INNSANY
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AALUUAIANINAIARIY (Expectancy Value Model)

PMNNguingAnTIunILLY u3e TPB Aslag@nwinuinde Aranuaaniaieriungds
ngANnIsU (Ajzen, 1991; Ajzen & Fishbein, 2005) nauiAuAIanisinauslay Vroom (1964) la
e gUuuUvesmumanidlumsiendsldfuanudenetiminlunisesuienssuiunisyslaves
wywdlumshaulasdsddguosianuy Ae Arnnuaiamis vonrunasduiiatuaindnuasy
Nugrutadomaasusianazdsan Awioutuoradnsdaduladuansefuld anuuAadingn 3

wanslsiluilsidumseensuresyarasenadansig q ladsaunis

Eij = A‘J(XU) + 8”
Mvuali
E, A8 A1ANAIAVIsuasyuanail i sieniauient j

AXy) Ao Hentuniseeusuaindade X;

€ Ag AANUAIANISEUsENINGRNT j YBIUARRT |

1

NfladuNIsERNTUTRIYARABNINEDNATN 9 FraduFeimundunginssuiiasdinaniuan
LazHanlatamnsniazuszanuidiAaduld (Fishbein, 1963) :nuadnsnisinaraeldmnuaiande
aasaAIld InefuuuAIANAIAIIRNIEN1TIANTANINAIUYNABIYBINTYINWIEIINNEANTTY
#1979 1t FauaR arwdila Arden wiensiuinismusumgingsy wnzsesiasanudoaunsod
Weawmeinhlugrufdanuiiladenginssusiiag AAnTu nenguiaumantajsesuiengingsy

vayanaddusewendmungvesuana Aranuaianislunisussaidmunsuazauaianisly

nsnazuansnginssuivelviussaid g Jayaradsdesanunsafimuaiasiitlanaawsiidesnts

£
av a = &

FUDIleN1aNLUITARAAINGTI NMINAdUN B ANAIMNIsTsunlglunuided Fadunisiue

ngufUszendldiunsounwifanisive wasdunisszyfiudsiideanisveasy felull
ViAuAd (Attitudes; Att) Mvualilunafiunananudueeiun1siinursuuudun3ddens

WuwafiieduluduinniodavannanisuszifiunadnsvesngAnssuiliindu (Ajzen, 1991) Tag

v
a v A=

wwsiariauai Nldlunisdrsiatignyig (Urban, 2012) MITeiRelsthundunuinie@ine iruai

o

foN1sgaNTUNTTTINuASLUUBUNTE vednunsnsUsEnauaie 4 dauds I (Bio) lauA 1) Auiaeriu

v o A ) [V v o A

#13MANARIANYNNTINMN 2) AuaeiuTngAunnanansidndnsivuuuinnin 3) Auaeiuisnisi

Y
asmindngitan1aginim uag 4) Auasiunsldansidndngiameainnin

A1ty (Subjective Norms; SN) luluures TPB e M33U3U0INNSAREUYTEANAIUYGENY

I

é’aﬂuiummaquﬁﬂisuwaa’wLUuLLiqga‘Laﬁ%ﬂﬁﬁﬁmmLLsanﬂﬁumqﬁmu (Ajzen, 1991) 1a

muualiduesdusznevveanssuiiidunisnadudussingiuanuanadu uaziduiSnsiiyana

Y

AsUfuRmuaInANuuTeUnquALdUTITing AinsuLuUanIzngu (Cialdini, Reno & Kallgren, 1990)
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=

1nn1539edfdldAnvnavihundunwimsdne Arfeudanisseusunisiinuasuuudunie
Usznaumie 3 dudsin (Aty) laun 1) msldansidadnsiivdrnnlunisaiuaudngivaiinsoan
sununisude 2) nsldansmdadagfivdanmlunisaivauuuasdnsinduddfdenslddin uaz

3) nsldansidadagiingannlunisaivauwiasdngiivdunisadaszaunsainsiteusiviiudues

- 1Y)

N133UN13AIVANNGANTIH (Perceived Behavioral Control: PBC) uainandeiifeafiuds

¢ ).

fiatuiliutadeiionnanduinnuasmnviedninwiongfinssuwarsunanmsuiifsetatedu
Tny PBC flasead1efififiugiuann Bandura (1977) findnadanissudmnuanuisavesauies gnaud
swmswasuLamgingsu Juandiiuinmumaniaesusazyanaiisifestungiingsy idema
nsznuusegdlauagnsduiunisvesnginssubu fannsasuiaudesnislumssensumsitnnuas

v o |

LUUBWYEE Usgneusne 2 Mudsin (Att) leud 1) msldansiindnsiedinimilemunudngiindu
Foads way 2) msrdadnsiimwuuTinmannsanaauluiuiiin 1 iemusuuuadagReluiiui
gaunuasnsld weRnssumudala (Behavioral Intentions; BI) WumngAnssantmanefivhuldlunis
IMANUUANAIVBINGANTTY ﬂsxﬂauﬁwmiﬁmumﬁammé’?ﬂaﬁ’quaﬂﬁuﬁLﬁ@%{uﬁaﬁiamiaau%’u

MIVNERSUUUBUYRE wuuTaesasuIBsUTINgRnssU (BI) awnsannalasmuaunisnslul

Tneii By, B, wae B, Jurrduuszdns fimvundwsedndid oUsuiduanudidyreusay
asfdsznauuay & Wurenuemandou wuusaesiasouliiduinisnutuvemeinssuriaiaued
ATEULAENITTU NITAIUANNGANTITH Farfu mméﬁyﬂﬁ]ﬁ'%ﬁwwqﬁﬂﬁuawLmﬂm"mﬁ’ulﬂmm
dauﬂszﬂauﬁugmsﬁwzLmﬂsi’mﬁulﬂ NnngAnssuusazyaramelinmsiasandauiuniinsu R
nou (Fishbein & Ajzen, 2010)

AUNAFIUVIINITAY

nsfmuaauuAgIuiduiuuumuduiusseninedanuseng q lunuudasuwwidanginssy

o

nsidedsliihmguingAnssuniuuny (TPB) wazA1Aumands Fainunduaunfgiuiivansliii

famnuduiussenineiiudseng q TukuuinassuarauuRguiimun Ty Al

d

AULURFIUNNTITEN 1 (H)):

a a

YARLIBNTNALTIUINFABANMUAILDIUNITNEATOUNSE

38

a

FUURFIUNTIEN 2 (H,):

a = a a

1Dy BNTNALTIUINABAINUAIBIIUNITINBATDUNSE

3.

a = a a

auuRgIuNTITed 3 (H,) mﬁ‘uimimuQqumﬂiimémwammﬂsiamm&”’ﬁa
Tun1svinunsdunsd

auUAGIUNTINET 4 (Hy):  mssudmsmunumginssuidvnadauindenisuensu
NSYNEASLUUAUYSY

AUNAFIUNMTITEN 5 (Hy):  AussladdnSnalsuindenisuausun1sinunsuuudunse
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A5 TUN15IVY

dayanldlunside
mseiidinsdaivdoya 2 Uszuan fail

€

1. foyanfegi (Secondary Data) Tausindoyaiiierdostfuiiuiiugnitvdnuasnalsl sauks
mu’?{’fﬂﬁLﬁ'm%’mLLazﬁ’lsmuwawNLﬂiﬂgﬁﬁ]uasé’mu HANARFUAINITNEATIAERNIZUTEANTNYRN
waznaliiduiuuuBuriduasuuied

2. Yoyauguqd (Primary Data) Tnsasit uil Wriuinvasiednifudoyadaonisduniual
Iiiaseuaquitul 3 St lunang Suoenidoanionsuuy

P

mﬁﬁ’afﬁé’ﬂszqﬂm‘ﬂszmumﬂumiﬁwmLLazaﬁ”Nm%"aqua%a‘i’amml,mﬁmﬂuaq Churchill
(1979: 64-73) tunumanisadrandesileUsenoudae ¢ Junou Ao Tuney 1 AnwaMUNIULENENS
uazeAderislunagsnsseing ARsdsauduiudidsanuemginss unssouiunsinneas
LUUBWYSE Tuneu 2 fvuanseuveIntsadiaedesiolunsive suarvusveuwATeINTIsEaN
MSMUYIUISSAUNSSULas g5l sduds Churchil (1979) hay Anderson & Gerbing (1988) Lauo
3 funeuiiioatruniesionsidomulaseadrsduionesdussneufauls wasduneu 4 msaun
\30sile T Inensisdeuaudiswnsiduilen wasnmsmegeuaudedold s

nsMAgBUANNWLATE ATy

1. MIRsIvERUANIUT BInseauidom (Content Validity) wazlaseadrediléidusieniste
Monuiaatudeefsianuaenadessenintafiniuiuinguszasd (index of Item Objective
Congruence: 100) adafauaisiaduiianuasnndesninnit 0.80 (Anderson & Gerbing, 1988)
nan1snsIvdeulsAfvtANdBRARBIYINAU 0.86

2. manaaeuraLTedels (Reliability) Insn1sina3esilolunnasddiudssvnsitlildngs
feene uallnuanyugIenuautRmiieududiegneldlunis@ne (Hair, Black, Babin, Anderson &
Tatham, 2006) Lﬁaﬂﬁagauﬁmeﬁmmm’mL%aﬁaiﬁmﬁﬂﬁwﬁuﬂﬁzﬁwéﬁaWw (Conbrach’s Alpha
Coefficient) wan1snadeuldrdulsyavasaruauuauauatuwiiu 0.891

n3359UTIUtoya

o ¥ '
o a 4 A [ [

Asasiuiadansisg 1t e wraztundlnenszansluwpasiui 3 3913A LUUAINUA

jl
SruuvSelan ielldinunsnsmunuantindivun 4 Uszns wagmssfiutemanildluaiedle
WUUEI933 331J1/'?ﬂﬂ’;’1m§_]ﬂﬁaqLLazmwmﬁTfaﬁalé’mm%’agaﬁ%ﬂ’mﬂﬁfﬂumﬁmiwﬁ Falannun
AuautAnguiegatmnelddnm 4 usens fadl 1) Dunwesnsfidudmemhiununsviedy
Fumufildsuteumneannneasnsidwemduminy 2) Wudwesiitunierdvesidnens laild

o a o

Wi AutirsvseTuTanglgnisutee 3) Wudusznever@ninunsiduednndnvseses

Y Y

e

v
o

] & = P val & a ~ ¢ =
WU ey 4) LUULﬂUmiﬂiV}LWWSUQﬂ‘W‘U B\IﬂLLa%NﬁIﬁJVIL‘U‘ULLUUQUM38LL63LLUUL?’I§J
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nsaaseideya

AATIVBVENATEImY Usenauniy mIlasizvieadusenauedudu (Confirmatory Factor
Analysis) Veeiakuun1in (Measurement Model) vasusiazsiulsurs (Latent Validity) wiensavaau
ANATUTILATIAS9 (Construct Validity) wazn15iAsizidnuUaun1slaTeasns (Structure Equation
Modeling : SEM) iitevarnudusius seninadanusngAnssunissenfunsiinuasuuuduniduos
nasng legldn1sinseianmnnian1siasisidunig (Path Analysis) A539a8UANUNANNGLYEA

[ a

FAUUNISITY NUTaUATIUSEINY (Model Fit) NSASIEBUAINEINITH VaIFTineIAUsEnau B9

Y
[

Wushuusniidnwaeduunusssuiiemanuiieawasaunss mensiesieraduuse ansandunus
waznAde Ul BAIAYAILERANARIU LazN1TUAdeUANNANNAUTDIAILUUIATIEse Tneldaada
laanAa3 (72) (Hu & Bentler, 1999) Wuswilfldinanunauniuisnunveswuusiass ienngaeu

LUUIIABINITITYAULUUINADINIUEDN

NAN133IY
d7ud 1 Han1sAATITINGANTTUNEINaRBN1TERNSUNTSTHIINEASIUUDUNSE
HadATIEA LAY (Mean) druleosuuninggiu (Standard Deviation) 83AUsENBUNGANIY

o

YDUNEATAIADNITIONTUNISVUNEATULUUBUNIY A9a5199 1

A13197 1 ALRdY @1 uunInsgIu LazAudNRUSIT NI NG ANTINNSENSUNYRTLUUBUNTE

VOAUNWARINT
Construct Mean S.D. 1 2 3 q 5
1. Attitude 4.57 1.76 1
2. Subjective Norm 4.96 1.49 0.82** 1
(t =33.82)
3. PBC a.76 1.50 0.74** 0.97** 1
(t=27.39)  (t=120.08)
4. ADO 5.12 1.38 0.49 0.64 0.67** 1
(t =1.04) (t =-1.46) (t =5.94)
5. Intention 5.06 1.81 0.43 0.53** 0.50 0.23 1

(t =-1.35) (t =4.11) (t=-158) (t=-1.74)

NUBWR: AMUAlA  **p< 0.01

9117 IINANTANUIEY

NPT 1 ngAnTIUMIERNTUINYATLUUBUYSEYRINEATNT YiSe ADO drnadegaaniiiu

o

5.12 Walguiunginssuaudu ¢ lnelinnuduiusiungAnssy PBC dawviniu 0.67 sgnadidedngy

a o

NNADATISZAU 0.01 T09a9u1A8 ANLRABYRINGANTIH Intention HARAsVIAU 5.06 dauduiusiu
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Y

NHANIIN Subjective Norm fAWINAU 0.53 ag1sltdedAgyn1adfnsesu 0.01 TnengAnssu SN 3

' a

ANRAEWINAY 4.96 wag SN TArAnudunusiungfnssu Attitude HA1vindu 0.82 eg1alitudAgn

'
= a

affnszavu 0.01 usnaINdngAngsy PBC HAauwindu 4.76 danuduiusiungAnssy SN a7
WU 0.97 eyl dud1AyN19adfn seau 0.01 wasngfAnssy Attitude dAad iy 4.57

S 19

fauduiusiungAngsy SN wag PBC agalidadAyvsadafiszau 0.01 M9 N1531A5181A

o

wnzauvesinlsdanals Tunsidedldrnatd Bartlett’s Test of Sphericity wagaaadl lnieos-

luwes-0afu #58 A1 KMO tiiansadauindwlsdanale aiunsaaduiesnusuaala nuinmn

&

Barlett’s test of Sphericity 19303AUsZNOUNYANTIUN 5 61U NATLATITUIINA1T199 1 lean

1Y

lanawndings wasiddeddyneadinfisedu 0.01 Fauandaunindanduiusseninsiwlsdunale

o

wansvannIndlenanualegeiitdud1Aty diud1 KMO fiA1agsening 0.69 s 0.79 dalnd 1 uans

=

fasuusdaunalalunsdde fanumanzandiashlly dievssnaamandnesaneg vesn3deld
Taeran1sAnwiléen KMO wiitu 0.91 Sediiudlndsu 1
duil 2 namslATgidunsmLduiusLFLUULAE M IVIAAe VAN AF Y
1. fhwvuwsnimuabiduluauaunfgiu (Hypothesis Model)
Fadunisiduuulaseaded WauunnuuaAanguingAnTsu auLay 31NV

A15ANY TPB WazAIAMUAIAMIS 5IUM9UITeTNEITu L AguLAgalunSANYIAILUUBIAUSENBU

NORNTINVANBAINTTUNITIOUTUNBATUWUUBUVZE dNan1siny) Fanni 2

| fupsiuasminfngfivmadanmn (8101) L

|ﬁutﬂaﬁ’ui’mq&umimémawsﬁﬁ'ﬂﬁ'@gﬂwuu%mm (Bio2) L T o e A Z
anusilawldansidadagfivuuuianim INTEN2)

| fuasiuTinwiharshiadagiivnedanm (8i03)

| fuasnunsldansidndagiisniadamm (Biod)

eeeee .

I asidndegiivianvanduuniaudn (Attl)

o o o

| astiafngfiviinmududafitdensli®in (aus) aublective

fuilandaulvgiiunnusansnanistdansfingiis (Adop11)

Norm

uuuuu

Adoption

Perceived

Behavioral

o a a - & e . ' i o
| msidndagivsuuBinmannsanaumiluiniin (o) Control Auslaadaulngfiumnuuansemsidils (adop12)

A1 Chi-Square=117.61, df=46, P-value=0.00000, RMSEA=0.069

AA 2 1AS9EaUANNRFIULAAIAIILUUNG ANTTINSERNTUMTTINYASUUUBUVIS VRN YATNT

P37: INNNSANEN
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HANTITIATILRAUNIIAMUENRUSAILUULATIAT 1IN ANLAFIUYRI09AUTENOUNGRNTTUNIS
YOUTULNBATLUUBUNTE Usznaunie muusuisnisusn 3 dauls Ae Adlewy (Subjective Norm)
WiruAf (Attitude) uag n13Fu3nIsAUANNGANTSH (PBO) uadudsuraniglu 2 #1 Ae Anunsla

(Intention) 4a¥N158BUTU (ADO) WARITIHALLBEANTITIATIAANUENTUSAUANNFTIY AIA5799 2

A5197 2 AFUUTEAVBLEUNAIAURANAIANINTTIULAYAT t-stat YaSlATIETINUENLRFIU

AMTUNITIATIZANGRNTIUNITIOUTUNIIN BATRUUBUNIINaUUTURILUY

Path Diagram Path Coefficients Standard Error t-stat
H,: Attitude -> Intention -0.18 0.25 -0.38
H,: SubjNorm->Intention 1.80 0.26 0.73
Hs: PBC -> Intention -0.81 0.70 -0.39
Hgq: PCB -> ADO 1.06** 0.11 8.22
Hs: Intention -> ADO -0.38** 0.16 -3.06

N 1%

MUEme: Path Diagram fe tdun19@vizna  Path Coefficients i duUszaNTIAUNI

o o

* yanede tedAmneadAisedu 0.05 (1.960 < |tstat] < 2.576)

** ey UodAyneaianszau 0.01 ( t-stat| > 2.576)

D37: IINNNTANUIN

NN 2 uazAT19T 2 HaTiATIEvideNa 9INNTRULLIAAT ANMUARLANNAFIY
(Hypothesized Model) wuiilsiaenndesiudoyaidsseing uansfsnsufiasausufigiumnaniii
fkvununguaenadesiuteyalielsedng lneiarsanandadalatawads ddwidu 117.61
Aperndase (df) dawviniu 46 uaneeanaue eg1ailtdudAynieada vse A1 P-value Wiy 0.00

o v 6

AUAR5EIU TneAlaauaIsauImS (y7/df ) daninfiu 2.56 Ferunsgulinisiv 2 wasile

N ' '

WIsUIAIANAARG 0INATTIRTEAUAUNANNEGY (GFI) TA1LTU 0.94 ausnsgIuaIsien
Faust 0.9 FulU A AGFI fiduvindy 0.90 sasnasg iy ArsiiAdaus 0.9 Suly A RMSEA dauviniy
0.069 sueInsgIL mstatesndt 0.05 MnuaMTIATEENTOULIAATIR AU LALLRgY
Fedeainmsuiudmuuulinzan Tnsselianunaiaindouvesdiuls daruduiusfuld ioly
wngauuazassuanmauiuaieiiied F99UTUMLUUNGANTTUNITHRUTUVDINYATNTHD
mshinuesuUUBWYSIINNTeULLIAR Waeaadaafudeyaidaszans luduneudaly
2. fuuiidemdsnisuiu (Modified Model)
wWiolimnzauuanunsaiuazanzundonads JeldfuvuesdusenaungAnssuves

WNYATNTHONITYBUSUNEATHUUDUNTE KaIN1SUSUMILUY FININT 3
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BIO1
¥ ™~
1.64

L8 ~ 7 attitude

BIO3 ||‘ L7 TS AN INTEN2

017 b

1.71
‘-Bio4 @ 1.90
e 1.67
Attl 125 \/

-0.58
1.33 Adop11
Att3 ors P
1.42 l« 7
Attd 0.00
Adoption
Att7 “«— 133 Perceived Behavioral 150 \O s

Control

146 | Adopl2

&

Att9

Chi-Square=78.48, df=43, P-value=0.00000, RMSEA=0.069

AN 3 FIUUUNYANTIUNITEOUTUNITINEATHUUBUNTIVDANEATNS

P37: AINNNTANUIN

nan1sanziaudululafmguiwazauiinisusuiiiuy (Model Modification Indices

%30 MI) wu1 dauuvaunisiassaseiusuluel (Modified Model) aenndesiudayaideuszdng

N @ P~

vanfinsUusuy vlviseuiuaunfgumdn fe fuuuaamguifinnuae andesuaznaundu
fudeyaileszdng Tnefinnsanaindinnuaenndos il

A1@diA Chi-Square 1A 78.48 A1a9ABase (df) AU 43 unnineaInAudaEdl
fodAyneadd (P-value = 0.00) Fsmainausiensiianuinndn 0.05 alaauaifduing (y/df ) fien
wirdyu 1.83 1ulumudnnasgiu Ae denliiAu 2 uazdlefinnsandanuaenadesanduilinse iy
Aunaunay (GF) fewiniu 0.96 Wulunuasasgu Aeflendaus 0.9 Tuly daue AGFI ddn
Wiy 0.93 Aansgiu Ae Slandaus 0.9 Fuly daue RMSEA Saushiy 0.05 Tasrnunsguasian
tlount 0.05 uenanilAuaresiegsedtosigaviernainga (Critical N vio CN) azsfaaile
1NN 200 fazeeusunisidnldweivesuuusiasaiu q Fwmaildanmsanvsuuuiiaes vds
Usuldenvunningd vie A1 CN wihdu 266 91nranTilATIginsouLARTIa R MANLRSIY LAy
Fauuu wdandidinsususiuulimnsay duuudnivesmginssunissaus un1siinunsuuy

a a6

3unsd Iewnseauliriauaainndsuiinuduiusiuls Wislinsetvanimanuduasslananis

¢ o a

AATIEH AINITNN 3
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A1519% 3 AIFUUTEAVBLEUVNNAIANURANAIANIATFIULESAT t-stat VBdlATIATIInINaLNAgIY

AMTUNMTAATIAFIUUNGANTTUNTHRUTUNI TN YA TUUUBUNTENEIUTUR UL

Path Diagram Path Coefficients Standard Error t-stat
H,: Attitude -> Intention -0.17 0.14 -1.35
H,: Subjective norm->Intention 1.67%* 0.60 4.11
Hs: PBC -> Intention -0.75 0.53 -1.58
Hq: PCB -> ADO 1.50%* 0.10 9.33
Hs: Intention -> ADO -0.58 0.07 -1.74

NU8Le): Path Diagram fig LdUNN98ENa

Path Coefficients Aa &uUszANSLEUNII

'
o w aada

** P8 UodAgneananszau 0.01 ( [t-stat| > 2.576)

<

P37: AINNTANUIN

M397 3 HaN1TIATIZAlATIESFIRUUANNsIAIas U UTLAn B S navesng ATy

=

N1580UTUNITVUNYATLUUBUNTEIVRAUNYATNT WU WOANTIUVDINITTUINITAIUANNGANTTU Yi0

o

PBC {i8vanasiangAnssuniseausunsvininenswuusuvsy wse ADO Jewiniu 1.50 Nsgautivdfty

o

M9@dA 0.01 wazwgAnssuaAiey (Subjective Norm) finasiongfinssuad1usiala (Intention) N15vi

' v o o

NEATLULAUNIE dAvindu 1.67 NszautisdiAgnieadia 0.01 naann1sfnell 2 auufgiuineeusy

fla H, uwag H, WaRsaNaIlAsIzidnsnanI1ense neded Laydnsnalaesiueeswinlsnieusnd

a a

denaradiwlsngly wudn Anflendidvinadauindeanudsddaiununsiuudunsd wagnsiuinis
AIUANNGANTTUNINTNALTUINFENTERNT UMV EASWULBUNSdogatdAymeati weanani
NSRTUNUNINBANFUNUS TENINIUTNGANTIUNTEOUSUNYATUUUBUNTE LA TIAN19UBIas,

wUsNHANUALTUSTY TANATIASIEYRIRNS9N 4

A3 4 VSN DENAUTUS T NI AILU TN ANTINNITHOLTUNYATLUUB UV VDN ATNT

CEIRIE N ADO INT ATT SN PBC
ADO 1
INT 0.23 1
ATT 0.49 0.43
SN 0.64 0.53 0.82 1
PBC 0.67 0.50 0.74 0.97 1

P37: AINNNTANUIN
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NAITINILBRANTUNUNS NFERFUNUSTENINIAUTWEE WU AUUSEENTANAUNUSTENIN967

a1 v o

wUsuRa AegsEndng 0.23 89 0.97 TnganuduiusiuUmnaiianafedny fe daanuduius
Juuan (+) Teedudsulegfifidanuduiusiiandulssansanuduiusuniiaaiiavindu 0.97 fe
ANUdENTuSTEnILUIN1STUINSATUANNE ANSSH (PCB) fiu Ailew (SN) Tnenanadeuauufigy

A Wi AflendiBnSnaleuinsennuaslarininunsuuudusd warn1ssuInIsAIuANNgRANTIY

Na a a

BYBNALTIVINADNTONSUNISVINEATILUUDUNTY

dsduazaiusiena
a3UNATTENITONTUVBUNBATNIABNITYINNYATUUVIUNTY LasNATLATIETLUUTIa0Y
ANUFUNUSAIUU TN IZEUNTIRUTUVDUNEATN TABNITVINNWATUUUBUNTE A1NNYATNTTIUIUY
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ABSTRACT

The purpose of this research was to analyze alternative plant models under environmentally
friendly production systems through participatory processes of the communities in Mae Hong Son
province. The 140 samples consisting of farmers and stakeholders were selected by using purposive
sampling method. The analytical hierarchy process (AHP) was used as a tool for decision making.
Under the criterions of physical characteristic, and sustainability aspect, there were nine feasible
environmentally friendly crops that could be cultivated in the Mae Hong Son province which were
separated into three crop types such as field crops, horticulture, and vegetable. The results shown
that tiger peanut, garlic, and cabbage were the first priorities of each crop type. In addition, under
the conditions of waste control, waste treatment, reduce, reuse and recycle, pollution prevention,
and water conservation, tiger peanut should be planted in the Mueang and Pang Mapha districts,
garlic should by grown in the Pai and Khun Yuam districts, and cabbage should be cultivated in
the Sop Moei and Pang Mapha districts. The findings of this research were used for creating
environmentally friendly alternative crop production manuals and policy recommendations for

sustainable natural resource management in the Mae Hong Son province.
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Background and Significance of the Research Problem

Nowadays, even though the environment and natural resources are important to human
life, the exploitation of humans have caused a degradation of natural resources and the
environment, resulting in terrible crises in the atmosphere, soil, water, forests, wildlife, and
energy around the world (Downey et al,, 2010; Tyagi et al,, 2014,). Many countries, including
Thailand, were concerned about these situations and have tried to find measures or policies to
solve them. Like the situation in Mae Hong Son province, one of the northern provinces of
Thailand, the natural resources and the environment have been changing dramatically and had
continuous negative impacts resulting from the inefficient use of natural resources, the lack of
sustainable resource rehabilitation and maintenance, and the failure of clean environmental
management, especially in highlands which are accounted for 87.12% of the total area (Mae
Hong Son Province, 2019. Due to unfavorable terrain, the forest area was continuously destroyed
to expand agricultural land for monoculture. In addition, the improper use of agricultural
chemicals near watersheds caused widespread environmental impacts. The government and
related agencies in Mae Hong Son province were, therefore, trying to find suitable plant
alternatives for environmentally friendly agriculture systems in each area to create food security
and sustainable agriculture in Mae Hong Son province.

Sustainable agriculture was traditionally defined by integrating three pillars consisting of
environmental protection, economic development and social responsibility, and would
contribute to food security in aspects of availability, access, utilization and stability (FAO, 2014;
Latruffe et al, 2016; Lynch et al, 2019). Under the economic dimension, strategic and
operational decision of plant selection deals with financial implications of crop type such as
quantity of yields, production costs, technologies, and equipment requirements (Roy et al,,
2014; Cobuloglu & Buyuktahtakin, 2015; Zulfigar & Thapa, 2017). Furthermore, other economic
factors such as economic returns to agriculture (Vogdrup-Schmidt, 2019, p.36) and agricultural
market (Rao et al.,, 2019; Eichler et al., 2020; Talukder et al., 2020) are considered as the criteria.
In terms of the social aspect of the sustainable crop selection, the folk wisdom inheritance
(Taitaemthong et al., 2018; Taitaemthong et al., 2019), working conditions (Lebacq et al., 2013;
Cobuloglu & Buyuktahtakin, 2015; Latruffe et al., 2016), and quality of life (Lebacq et al., 2013;
Latruffe et al., 2016). Finally, to address the environmental aspect, reduction of pollution
including greenhouse gas emission (Cobuloglu & Buyuktahtakin, 2015; Latruffe et al., 2016; Lynch

et al,, 2019) and natural resource conservation such as water, soil, etc. (Lebacq et al.,, 2013;
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Laurance et al. 2014; Charnsungnern & Tantanasarit, 2017; Rasmussen et al., 2017; Talukder et
al., 2020) should be included in the decision-making process.

Due to these various economic, social and environmental indicators, the multi-criteria
decision-making (MCDM) tools, which were the techniques based on setting alternatives along
with various criteria involved in the decision-making process, were used for selecting the proper
crop type (Cobuloglu & Buyuktahtakin, 2015). From the literature reviews of qualitative research
methodologies in many agricultural studies, such as the studies of Chavez et al. (2012),
Cobuloglu & Buyuktahtakin (2015), Veisi et al. (2016), Baffoe (2019), De Marinis & Sali (2020), they
shown that the analytic hierarchy process (AHP) was a multi-applicable and the most popular
method of MCDM. The AHP technique was suitable tool for analyzing complex and unstructured
problems in various decision situations. It provided a rational and comprehensive framework
which was utilized hierarchical structures to represent a problem and judgement options by
providing a systematic methodology to calibrate numeric scale for measuring the qualitative
performances. In the AHP analysis, the experts and stakeholders, who were the key actors,
played a role for constructing critical indicators to achieve overall goal and joint weighting the
criteria and alternatives which, finally, lead to the priorities of options for good decision.

Consequently, in this research, the AHP approach was applied for selecting environmentally
friendly crops in Mae Hong Son Province under the criterion of sustainable agriculture.
The findings of this research were used for creating environmentally friendly alternative crop
production manuals and policy recommendations for sustainable natural resource management

in the Mae Hong Son province.

Research Objective
This research aimed to analyze alternative plant models under environmentally friendly

production systems through participatory processes of the community.

Scope of Research

The targeted research areas were in the seven districts of Mae Hong Son province, such
as Pai, Mueang, Khun Yuam, Mae La Noi, Mae Sariang, Sop Moei, and Pang Mapha. Moreover,
the research population included farmers, agricultural research officers, land development
department staffs, staffs of the Forest Resource Management Office 1 Mae Hong Son, Mae Hong
Son Farmers Council staffs, and agricultural product buyers. All data in this research were

collected from October 2017 to September 2018.
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Research Methodology
1. Research sampling methods
Because the main actors in the AHP process were the experts and key stakeholders,
the agricultural experts, the staffs of agricultural government and private agencies, and the
leaders of farmer groups were selected as the samples of this research by using purposive
sampling method. Sample size was set quota of 20 people in each district of Mae Hong Son

province in order to attend the focus group meeting, representing 140 samples in total.

2. Research methods

For achieving the objective of research, three major steps were conducted in the
methodology.

1) Feasibility analysis of crop planting in Mae Hong Son province

Initially, the feasible crops for cultivation in Mae Hong Son province were analyzed

by being separated into three categories of crop types, i.e. field crop, horticulture, and vegetable.
For analyzing the suitability between crop types and planting areas such as geography, soil
texture, temperature, rainfall, and relative humidity, the geographic information system or GIS
was used as a tool. In addition, the information taken above was used for feasibility analysis
under sustainable agriculture conditions. The criterion was determined by the literature reviews
mentioned above in section 1 and the opinions of experts and stakeholders at the focus group
meeting. Under economic perspective, this research focused on quantity of yields, production
costs, and market trend. Whereas the social and environmental aspects were group together
because of mutual opinions at the focus group concerning with changes in environmental
activities that had a direct impact on the livelihood and social practices inevitably. Thus, the
social and environmental aspects consisted of pollution free, natural resource conservation,
and folk wisdom inheritance. Moreover, physical characteristics, such as planting area, crop
period, and crop maintenance, were also considered in crop planting options because they
indicated the possibility and behavioral changes of the farmers in cultivation. The data of
feasibility analysis was collected by using the questionnaire, interview and focus group meeting,
and analyzed by using descriptive statistics. The selected crops obtained in this step were used
as information for investigating the appropriate environmental friendly crops.

2) Selection of the environmental friendly crops

After obtaining the important fundamental information mentioned above, the

environmental friendly crops were selected by using participatory action research (PAR) and
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focus group methods. Moreover, the AHP was applied for making the decision on the crop
selection. The AHP approach began with creating the hierarchy structure for making the decision
consisting of a goal, the criteria for assessing the goal’s suitability, the sub-criteria that may or
may not be set as indicator of main criteria, and the alternatives which are options for the
decision (Saaty, 2008; Russo & Camanho, 2015).

In this step, the goal of the decision was having the appropriate environmental friendly
crops for cultivation in Mae Hong Son province. Thus, the decision conditions according to the
aforementioned feasibility analysis, such as economic, social and environmental, and physical
aspects, were used again as the main criteria and sub-criteria. After setting the hierarchy of
decision, pairwise comparison matrix will be set for comparison of criterion, sub-criterion, and
alternative importance in accordance with the nine-level measurement of Saaty (1990; 2008),
which was a scale from 1 (equally important) to 9 (extremely more important). The pairwise

comparison matrix, M = [m;], was shown in Equation (1);

1 ww,  eeeow /w
w, /W, 1 e W, W,
M = [mij]: 2- ' . . 2. " (1)
w,fw owfw, e 1

where w; was the weight of the M alternative, sub-criterion, or criterion.

After that, the simple normalized row sum (SNRS) was used as a tool for aggregating
individual weights, as called approximation method, and normalizing the priority by dividing an
individual weight by the aggregating weights. The normalized value is equal to 1.

In this stage, the local weights (LW) which represented the weight of each criterion
are taken. Then, the global weights (GW) of each hierarchy were calculated by multiplying the
LW of each criterion in that hierarchy by the LW in the same component of the higher hierarchy.
It led to the priority of choices. Moreover, In order to confirm the consistency of decision-making,
the consistency ratio (CR) is tested by a comparison of weighting of criteria or alternative, CR =
Cl/RI, where (I is the consistency index calculated by (@m. —n/(n-1), and Rl is the random
consistency index evaluated by following Saaty (1990, p.13-14). The CR should be lower than
0.10 to confirm that the decision is consistent and the eigenvalue can be used to weigh the
criteria, sub-criteria and/or alternatives.

3) Selection of the cultivation areas for environmental friendly crops
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In order to achieve the goal of appropriate environmentally friendly cultivation
area, there were five criterions and seven alternatives of environmentally friendly cultivation
areas for decision-making. The criterions consisted of 1) waste control, 2) waste treatment, 3)
reduce, reuse and recycle, 4) pollution prevention, and 5) water conservation, and the choices
of planting areas are located at the seven districts of Mae Hong Son province such as Pai,
Mueang, Khun Yuam, Mae La Noi, Mae Sariang, Sop Moei, and Pang Mapha, After that, the
decision was made by using the AHP approach. The results of every step led to the choices of
appropriate environmentally friendly crops for cultivation which should encourage farmers in

Mae Hong Son province to adopt this idea as part of their labor.

Results
1. Feasible crops for cultivation in Mae Hong Son province

The results found that the Mae Hong Son province has an area of approximately
12,681.259 square kilometers. More than 80.00% of the topography is made up of complex high
mountains and abundant natural forest with a height ranging from 100 to 2,000 meters above
sea level. Flat land is limited to 10.00% of the provincial area. The climate in Mae Hong Son
province is hot and humid with a fog throughout the year. In 2017, the average annual
temperature was 21.05 degrees Celsius with a relative humidity of 69.09% and the average
rainfall throughout the year is approximately 1,249.60 millimeters (MHSGIS, 2015). In addition,
the result of the interview with the provincial agricultural officers in Mae Hong Son province
stated that there were many soil textures and series in the Mae Hong Son areas. The information
mentioned above was used for feasibility analysis in three aspects such as physical characteristics,
economic aspects, and social and environmental aspects through the focus group meeting with
the farmers. The feasible crops for cultivation in Mae Hong Son province were separated into
field crops consisting of sesame, highland rice and tiger peanut, horticulture such as coffee,
konjac and garlic, and vegetable, namely cabbage, pumpkin, and napa cabbage.

2. Environmentally friendly crop selection

The feasible plants mentioned above were chosen as the alternative crops for making
a decision of the priority of environmentally friendly crop planting selection by using AHP.
In order to achieve the goal of environmentally friendly crop selection, there were three
criterions consisting of physical characteristics, economic, and social and environmental aspects.

In the field crop planting selection analysis (shown in Table 1), the farmers gave

importance to the physical characteristics in the first priority. Considering the sub-criterion, the
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results revealed that the farmers chose planting areas in the first ranking with a global weight
of 0.4058, and then followed by crop maintenance, quantity of yields, production costs, and
pollution free with the global weights of 0.1645, 0.1033, 0.1033, and 0.056, respectively. In terms
of the first importance of field crop planting selection, the tiger peanut was chosen at the first

ranking with the global weight of 0.348.

Table 1 Weight and Priority of Field Crop Planting Selection

Alternative of vegetable cultivation

Criterion Sub-criterion Sesame Highland rice Tiger peanut

LW GW LW GW Lw GW

Planting area

LW = 0.6370, GW = 0.4058

0.5499 0.2231 0.2099 0.0852 0.2402 0.0975

Physical
Crop period
characteristics 0.1285 0.0086 0.4858 0.0324 0.3856 0.0257
LW = 0.1047, GW = 0.0667
GW = 0.6370
Crop maintenance
0.1396 0.0230 0.3325 0.0547 0.5278 0.0868
LW = 0.2583, GW = 0.1645
Quantity of yields
0.1085 0.0112 0.5469 0.0565 0.3445 0.0356
LW = 0.4000, GW = 0.1033
Economic Production costs
0.1260 0.0130 0.4161 0.0430 0.4579 0.0473
GW = 0.2583 LW = 0.4000, GW = 0.1033
Market trend
0.6337 0.0327 0.1744 0.0090 0.1919 0.0099
LW = 0.2000, GW = 0.0517
Pollution free
0.1396 0.0079 0.3325 0.0188 0.5278 0.0298
LW = 0.5396, GW = 0.0565
Social &

Resource conservation
environment 0.2000 0.0062 0.4000 0.0124 0.4000 0.0124
LW = 0.2970, GW = 0.0311

GW = 0.1047
Folk wisdom inheritance
0.4000 0.0068 0.4000 0.0068 0.2000 0.0034
LW = 0.1634, GW = 0.0171
Total GW of horticulture cultivation alternatives 0.3326 0.3189 0.3485
Priority of horticulture cultivation alternatives 2 3 1

Source: Authors’ Analysis

Considering the priority of horticulture planting selection (represented in Table 2), the
farmers gave the first importance to economic criterion. When analyzing the key of sub-criteria,
market trend, quantity of yields, production costs, planting area, and folk wisdom inheriting were
ranked importantly in order, with the global weights of 0.2968, 0.1484, 0.1484, 0.1230, and 0.091,
respectively. For choosing the horticulture cultivation, the farmers selected garlic as a first

priority with the global weight of 0.4286.
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Table 2 Weight and Priority of Horticulture Planting Selection

Alternative of vegetable cultivation

Criterion Sub-criterion Coffee Konjac Garlic

LW GW LW GW Lw GW

Planting area

LW =0.1571, GW = 0.1230

0.4600 0.0566 0.2211 0.0272 0.3189 0.0392

Physical
Crop period
characteristics 0.2493 0.0122 0.1571 0.0077 0.5936 0.0290
LW = 0.1958, GW = 0.0488
GW = 0.2493
Crop maintenance
0.2493 0.0193 0.1571 0.0122 0.5936 0.0460
LW = 0.3108, GW = 0.0775
Quantity of yields
0.3275 0.0486 0.2599 0.0386 0.4126 0.0612
LW = 0.2500, GW = 0.1484
Economic Production costs
0.2402 0.0356 0.5499 0.0816 0.2098 0.0311
GW = 0.5936 LW = 0.2500, GW = 0.1484
Market trend
0.2493 0.0740 0.1571 0.0466 0.5936 0.1762
LW = 0.5000, GW = 0.2968
Pollution free
0.2493 0.0072 0.5936 0.0172 0.1571 0.0045
LW = 0.1840, GW = 0.0289
Social &

Resource conservation
environment 0.3108 0.0113 0.4934 0.0180 0.1571 0.0045
LW = 0.2318, GW = 0.0364

GW = 0.1571
Folk wisdom inheritance
0.4000 0.0367 0.2000 0.0183 0.4000 0.0367
LW = 0.5842, GW = 0.0917
Total GW of horticulture cultivation alternatives 0.3015 0.2673 0.4286
Priority of horticulture cultivation alternatives 2 3 1

Source: Authors’ Analysis

In view of vegetable planting selection, economic perspective was also the most
important aspect in the main criteria as well as market trend, quantity of yields, production
costs, crop maintenance, and pollution free which was shown in Table 3. Moreover, the results
represented that cabbage was given first priority with the global weight of 0.3842.

3. Cultivation area selection for environmentally friendly crops

The AHP structure for selecting environmentally friendly cultivation area was shown

in Figure 1 and the priorities of environmental friendly crop cultivation area selection by using

AHP were revealed in Table 4.
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Table 3 Weight and priority of vegetable planting selection
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Alternative of vegetable cultivation

Criterion Sub-criterion Cabbage Pumpkin Napa cabbage
LW GW LW GW LW GW
Planting area
0.2631 0.0152 0.5472 0.0316 0.1897 0.0110
LW = 0.2493, GW = 0.0578
Physical
Crop period
characteristics 0.2102 0.0077 0.1836 0.0067 0.6062 0.0221
LW = 0.1571, GW = 0.0364
GW = 0.2318
Crop maintenance
0.2000 0.0275 0.6000 0.0826 0.2000 0.0275
LW = 0.5936, GW = 0.1376
Quantity of yields
0.4934 0.0721 0.1958 0.0286 0.3108 0.0454
LW = 0.2500, GW = 0.1460
Economic Production costs
0.2098 0.0306 0.5499 0.0803 0.0351 0.2402
GW = 0.5842 LW = 0.2500, GW = 0.1460
Market trend
0.6000 0.1753 0.2000 0.0584 0.2000 0.0584
LW = 0.5000, GW = 0.2921
Pollution free
0.2493 0.0297 0.5936 0.0708 0.1571 0.0187
LW = 0.6483, GW = 0.1193
Social &
Resource conservation
environment 0.4126 0.0093 0.2599 0.0058 0.3275 0.0074
LW = 0.1220, GW = 0.0225
GW = 0.1840
Folk wisdom inheritance
0.4000 0.0169 0.2000 0.0085 0.4000 0.0169
LW = 0.2297, GW = 0.0423
Total GW of vegetable cultivation alternatives 0.3842 0.3733 0.2424
Priority of vegetable cultivation alternatives 1 2 3
Source: Authors’ Analysis
™ Hierarchy:
! Iera:O:L Appropriate environmentally friendly cultivation area ‘
2 Higrarchy: Waste Waste Reduce, reuse Pollution Water
Criterions control treatment & recycle prevention conservation
o L . / \
3" Hierarchy: Pai Mueang Khun Mae _I_a Mae Sop
Alternatives Yuam Noi Sariang Moei Mapha

Figure 1 AHP for Selecting Environmentally Friendly Cultivation Area

Source: Authors’ Analysis
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The results in Table 4 indicated that sesame should be cultivated in the Mueang and
Khun Yuam districts, highland rice should be planted in the Khun Yuam and Mae La Noi districts,
tiger peanut should be grown in the Mueang and Pang Mapha districts, coffee should be grown
in the Mae La Noi and pang Mapha districts, konjac should be planted in the Mae Sariang and
Sob Moei districts, galic should by grown in the Pai and Khun Yuam districts, cabbage should be
cultivated in the Sop Moei and Pang Mapha districts, pumpkin should be grown in the Pai and

Mae Sariang, and napa cabbage should be cultivated in the Mae La Noi, and Mae Sariang districts.

Table 4 Weight and priority of environmental friendly crop cultivation area selection

Alternative of environmental friendly crop cultivation area

Crop type Khun Mae La Mae Pang
Pai Mueang Sop Moei
Yuam Noi Sariang Mapha
Total GW 0.1302 0.2244 0.1499 0.1219 0.1134 0.1320 0.1282
Sesame
Priority a 1 2 6 7 3 5
Highland Total GW 0.0790 0.0942 0.2442 0.1609 0.1253 0.1552 0.1412
rice Priority 7 6 1 2 5 3 4
Tiger Total GW 0.0554 0.2980 0.1748 0.0950 0.0941 0.1012 0.1815
peanut Priority 7 1 3 5 6 4 2
Total GW 0.1794 0.1019 0.0686 0.2688 0.0764 0.0856 0.2192
Coffee
Priority 3 4 7 1 6 5 2
Total GW 0.0492 0.1162 0.1109 0.1250 0.3135 0.1720 0.1132
Konjac
Priority 7 4 6 3 1 2 5
Total GW 0.2879 0.1183 0.1763 0.1313 0.1015 0.0841 0.1007
Garlic
Priority 1 4 2 3 5 7 6
Total GW 0.0594 0.1072 0.1307 0.0971 0.0971 0.2107 0.2977
Cabbage
Priority 7 [ 3 5 5 2 1
Total GW 0.2651 0.0873 0.0926 0.1791 0.1921 0.0860 0.0978
Pumpkin
Priority 1 6 5 3 2 7 4
Napa Total GW 0.0750 0.1477 0.1251 0.2590 0.1554 0.1040 0.1338
cabbage Priority 7 3 5 1 2 6 4

Source: Authors’ Analysis

The summary of appropriate environmental friendly crops separated in cultivation

areas in the Mae Hong Son province are shown in Figure 2.
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Figure 2 Appropriate Environmental Friendly Crops Separated in Cultivation Areas

Source: Authors’ Analysis

Conclusion

Because of the problems of natural resources and environmental management in the
Mae Hong Son province, this research focused on analyzing alternative plant models under
environmentally friendly production systems in the Mae Hong Son province. The AHP was
applied for making a decision for the 140 selected samples of farmers and stakeholders. The
GIS and feasibility analysis under physical characteristics, and sustainability conditions were used
to investigate feasible crops for cultivation in the Mae Hong Son province. The results shown
that there were nine feasible environmentally friendly crops which were separated into three
crop types such as field crops (i.e. sesame, highland rice and tiger peanut), horticulture (i.e.
coffee, konjac, and garlic), and vegetable (i.e. cabbage, pumpkin, and napa cabbage).

The nine feasible environmentally friendly crops mentioned above were set as the
alternatives for considering the most important plant in each crop type category. The tool for
solving this problem was the AHP approach which analyzed the alternatives under sustainable

agriculture criteria (such as economic, social and environment) and physical aspect. The results
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shown that in the field crop planting, the farmers chose the tiger peanut as the most important
crop whereas in the field crop cultivation, carlic was selected as a first priority. In terms of
vegetable planting selection, cabbage was given the first priority.

Aside from choosing environmentally friendly plants, the appropriate planting areas for
those plants were also considered. The result indicated that Mueang district should cultivate
sesame and tiger peanut, Khun Yuam district should plant sesame, highland rice and garlic, Mae
La Noi district should grow highland rice, coffee and napa cabbage, Pang Mapha district should
cultivate tiger peanut, coffee and cabbage, Mae Sariang district should cultivate konjac, pumpkin
and napa cabbage, Sop Moei district should crop konjac, and Pai district should grow garlic,

cabbage and pumpkin.

Discussion

Considering the importance of criterions and sub-criterions, the results revealed that
economic was the first priority. Most of the farmers in the Mae Hong Son province earned an
income where the amount was dismally lower than the poverty line. The average household
income in the agricultural sector was approximately 37,389 baht per year (Office of Agricultural
Economics, 2018). Thus, it was not surprising that the economic variable was the top important
variables for decision making. These findings corresponded to the previous studies of Tache &
Oba (2010), Ostwald et al. (2013), Su et al. (2017), Devkota et al. (2019). In terms of the priorities
of sub-criterions, the results shown that the market trend, planting area, quantity of yields,
production costs, and pollution free were the top five priorities. Why was the market trend sub-
criteria the most important options in decision making? Due to the rapidly changing consumer
preferences in accordance with market trends such as the demand for healthy food and clean
food, farmers were trying to connect the marketing relations, stories of goods, local knowledge
and marketing strategies together, and develop new products that are environmentally friendly
coupled with increasing the amount of yields and reducing production costs for achieving the
commercial goals. To stress this issue, some researchers argued that environmentally friendly
farms were less productive than conventional farms (Berezow, 2016), as well as incurring higher
production expenses resulting from spending more on labor, and marketing charges (Uematsu
& Mishra, 2012). However, many studies were consistent in showing that environmentally
friendly farms have more input used efficiently while bringing about technical efficiency (Issaka,
2016). In addition, despite lower yields, environmentally friendly farm was more profitable than

conventional farms due to organic premiums (Nemes, 2009; Griffith, 2015), as well as having a
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small carbon footprint, conserving and improving soil health, and replenishing natural ecosystems
for clean water and air which were free from toxic residues (Schrama et al., 2018).

In views of pollution free perspective, in fact, after the crops were harvested, there were
many agricultural residuals and wastes such as stems, stalks, straws, leaves etc. The farmers
have to prepare the area for the new crops. The traditional way to do that was burning which
brings about air pollution. However, farmers were constantly concerned about being blamed
for causing pollution due to their technique of clearing away the area for farming.

For the environmentally friendly crop selection, the results shown that tiger peanut,
garlic, and cabbage were the first priorities of each crop type which should be planted in the
Mueang and Pang Mapha districts, the Pai and Khun Yuam districts, and the Sop Moei and Pang
Mapha districts, respectively.

Suggestions
1. Application:

The results of this research represented the significant environmentally friendly plants
and the appropriate areas were chosen for cropping those plants. These findings were beneficial
to government and private agencies as well as local stakeholders in establishing a stratesic
policy of setting up zones for growing crops and managing natural resources and in order to
achieve agricultural sustainability and food security. Furthermore, these findings was used to
create a guidebook on environmentally friendly alternative crop production and utilized for
managing sustainable natural resource in the Mae Hong Son province. However, the limitation
of this research was an inefficient coordination between the production and marketing sectors,
which was a major obstacle to decision-making in changing farmer's cultivation behaviors.

2. Further Research:

Future research should be added the research and development concepts in the

marketing and value chain in order to drive the environmentally friendly cultivation as a whole

and achieve organic agricultural city development goal of Mae Hong Son province.
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ABSTRACT

Commercial banks are an important industry for economic development in Thailand.
Non-Performing Loans (NPLs), therefore, endanger the commercial banking system and affect
overall economic scenery. This research studies the relation of macroeconomic and bank-
specific determinants with NPLs base on quarterly data from 2005-2019 using autoregressive
distributed lag (ARDL). The study revealed that there is a long-run equilibrium relationship of
NPLs with Macroeconomic and bank-specific determinants. While the relationship between
macroeconomic determinants and NPLs is significantly considered to be negative with gross
domestic product (GDP) growth rate and exchange rate, the unemployment rate is considered
to be significantly positive with NPLs. The direction of bank-specifics, i.e., return on assets, total
loan and capital adequacy ratio are considered to be opposite NPLs and the lending interest
rate affects NPLs positively and significantly. The results suggested that commercial banks along
with the government and the policymakers should pay attention to guidelines for lending
interest rates including the fluctuation of exchange rates, in order to restrict the NPLs and to

ensure country’s financial stability in the long run.

Keywords: Non-Performing Loans, Macroeconomic Determinants, Bank-specific Determinants
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X, = [X XZt,...,XKt]TLLaz o AorA1AeT du Y uas B Asadudsydns wasiininesuasdn

FuUseanSvesmnudunusiBanainslussasdu A Aannwasuaaanduuseansuoennudunusidana

1t

fnsluszoren uay U, AoAAunaneAoy ThauuRguildlunismageuidudsluwuudaesd
Anuduiudidsgasninsrerevield aunsouanslddsd

H, A, =4, =0 @husluwuudtaeslaidl Cointegration)

H, A #A, #0 @hudsluwuusiassdl Cointegration)

MnauAguisduannsUsgndliada F lunsaseuainignld Tasiisuifisudadn F i

AuadlafiuaIngmues Pesaran et al. (2001) ﬁq%ﬁﬂ'wag 2 AmeANIngRvaulunuY (Upper Critical
Bounds) wazA13ngAvaulunans (Lower Critical Bounds) #1nAN F-Statistics g4n1A1IngAvaulun
v el asaunigiuvan visedmuusluivuinasdinnuduiusidmasninssegend widmin
fn F-Statistics sniATIngAveuLnans axmnefvhiufasauufgmmdn viesuushuuusiasslid
ANUFUNUSITINALNINTBEEE1D Waflmne F-Statistics 28 5¥MI19AINORVBULIAUY UATAIINGR
vaulna1e wliaunsoasuladndiudslusuuiassanuduiusifmasninsseseivisely (nua
e uaznfigiu SsanayTand, 2560) shivinswauiediedesndt 100 feguarldeingfives
Narayan (2005) Tun1siUseuiiisuuny egnalsinny Tunisimsigsinuusians ARDL azfoadonaany
driiliungau (Optimal Lag Length) i oldlunsussanmuendieismdsaeadosdign (OLS) lng
anansafinsanleaind Akaike Information Criterion (AIC) fisnflan Jsaztasussimymanduiug

Tu@aeg (Serial Correlation) lé’ﬁﬁqm (8ATNIA dUNBY, 2555)

NaN1339Y
NsAnwIANNFURUEsEINTIToMIsuUATEFRANN NMALALENYASLANILYRITUIANTNEIYE

Inefuniinlineliiinselaluasall Tideyaselasunanauwad w.e. 2548 fa 2562 waziialiussqany

1Y YA v = '

moUsTanAlunsive {Idefauumansive sendu 3 dw dwialuil

U
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1. mami"‘;lmwzﬁaaﬂal,ﬁaaéfu

mﬂﬁayjaﬁafﬁ’amqé’mmwgﬁawmﬂLLazé’ﬂwmgLawwsuammmﬁwm}usﬂmﬁ’wﬁuﬁiﬂ
Aelhinselaildlunsinunaenssesian 15 Wik nuisuesmdudineassuuiisnsiau
wiifldnelhAnseldnesuutulidude (NPL? wisdovay 4.69 Tneiisuudulvauds (LOA)
Avgads 10.44 Suduum uarAndaraendeiug (LR wisosas 4.94 seiliflefinrsanfeanm
paDassIATINETSlng nundshnduvessiuuduliiudenssuiutuihnvessuinsmded
(LIQ) 1wdsdosar 104.27 Feflanmadesiigs siulufsdinsiunudsesiiiivswesdensuimsannuides
Tnoifldnsdrmiunesmusindedunindides (CAR) lwdsdesas 15.83 FanniinasifisuAIums
Usuinelneiuualdidesas 11.50 uenandsurasmdudinedsasmanauunuainduningsau
(ROA) 1de¥ovaz 1.20 Gedpuinei ilosandnugnsadugsesuiasmdvdidunsliuinng
Msn3TuI sl RunSndogluguvesfudnduiuinn dwdadomenuasugiaunaia wuin
gnsnsaseiulaveswmdndiuriinaniglulseing (GDP), dilsiaguslaa (CPI) wagdnsn1sineeny

(UNE) 1adg5osag 3.5, 95.49 uaz 1.11 audsu warisnswaniuasu (EXR) wasmiifu 33.58 um

Rovtlneaa1sansy (13 2)

A1919% 2 JayaiUeavesimuUsnldlunsinw

AuUs Alade S.D. GUGEGT A C.V.
NPL 4.6947 2.6821 11.8500 2.3100 0.5713
GDP 3.4494 3.0922 15.4678 -4.2785 0.8862
'8 .§ CPI 95.4907 5.3292 102.7700 85.2667 0.0558
2 § UNE 1.1103 0.4041 2.5200 0.4767 0.3639
; EXR 33.5783 27777 41.3232 29.6307 0.0827
ROA 1.1980 0.2900 1.5900 0.1200 0.2421
% LOA 10.4447 3.4612 15.5380 5.2524 0.3317
jldf LIQ 104.2733 9.5877 118.6500 83.1500 0.0919
?Cg LIR 4.9388 0.6797 6.5800 3.9633 0.1376
CAR 15.8302 1.5565 19.1400 12.3900 0.0983

nugwe: S.0. kag C.V. nungfsdinlonuuiinggiu uasAduyseananisuusiy muaau

P37: AINNTANUIN

? dusunanisiveludiuselusnsdrunililineliAnselddesuiudulrfudevneiminldneliinsela (NPLs)

AuAIAIRANNTUANTeN 1
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2. wansnageuANsvasdeya (Unit root test)

mideeSaiiviinismaaeuminiiswesdoya (Unit root test) 38 ADF Gsannaaoudoya
Havma 10 FuUsiseiy Level nuirdeyaiifiniuis (Stationary) fsedufoddymsadia 0.01 vio
Aaaudmdu 10) Usznaulume dnsinsiasaivlavesmdnsdasivianisludssing (InGDP), 8057
HAROULYLIINAUNNET2 (INROA) wardnamenilodug (InLIR) dudeyafifiniutis (Stationary) 7
siutlodiaymeatia 0.01 vdnaneyfusERUT 1 (First Difference) vosdiayaud viofinmandn
D 1(1) Usenouludae wilildneldiAnseld (InNPL), a1 uslan (InCPI), 6051115319974
(INUNE), §as1uaniUasu (INEXR), s1unuduliauievessuiaismides (InLOA), snsnaiuvessiuiu
Fuliiauidesesuuiurinvessunmsnded (InUQ) wazdasdniiunswusiusedunindides

(InCAR) (miwﬁ 3)

A13199 3 HaN1INAABUAINTIYBITRYA

. At Level First Difference Y

AUe XD
t-Statistic P-Value t-Statistic P-Value

(NNPL -0.3676 0.9866 -7.2365 0.0000 I(1)
(nGDP -4.4977 0.0034 -7.8476 0.0000 1(0)
'8 ‘é (nCPI -1.6617 0.7555 -5.4317 0.0002 I(1)
§ § (NUNE -1.4993 0.8184 -10.1975 0.0000 I(1)
¢ INEXR -2.5240 0.3160 -5.8319 0.0000 I(1)
(NROA -4.2790 0.0066 -4.9624 0.0010 1(0)
% (nLOA -0.7080 0.9676 -4.7060 0.0019 I(1)
;’i- InLIQ -1.2066 0.8998 -7.2535 0.0000 I(1)
§ (nLIR -5.4066 0.0002 -7.2134 0.0000 1(0)
(nCAR -3.9940 0.0141 -8.2919 0.0000 I(1)

o
(% o

newe: MInegeualivesdeyaranuayndulsianmuaguuuuliiivednn uazAualiy

A o & aa
NN ﬁnﬂiﬂmmummgﬂwmam

3. HANTIATIBVANUTURUSLTINAENNTTEE8 1992875 ARDL
nN19398AT91 1935 Autoregressive Distributed Lag (ARDL) Tun1s3tasigiaanudunus
serinladeneinuasegiaunaauazanvazanzvassuAsndsd neduninlineliiins gl

~ N v 4 Y v A va & o o & ax
\esanuan1snageuaNlavesteyarinunteny wuindaaauUfdunia 10) wag I(1) Aaluis

v
o ya o

ARDL Fsianumngadlunisiaseianuduiusidanaeninssere1 Neliidelafiansaunai AIC 4

o
o

Afign lun1siiananuaitifimunzay (Optimal Lag Length) ¥09fauUs91e 2 WUUT1809 waznudl
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Y o

AUAIE 1T MUNTANVO L UUTIa09T9T 8N 19 1ULATEEA IUNAIA (Macroeconomic) A® ARDL
(4,6,1,2,1) duanuariivnzanvesnuuiiasstadensnudnusazianzueasuimsindyd (Bank-
Specific) e ARDL (1,2,3,5,4,4) (1Twa1awand 1)
dmdunanslinssinnuduiusifanasninszeren (Cointegration) nudwiiiilsinelian
el danuduiusidanasnimssereniudademeinuasugiaunnia wastadednyusianisves
sunpsvngdivdlne Taeeadd F ity 8.1992 wa 12.7842 auddu efidnannniiAdngfveuin

U (Upper Critical Bounds) 3@ I(1) Bound 7isssutiudnfaniead 0.01 (15197 4)

A19199 4 HAMTAATIEVANUENTUSITINAUNNTBEZENIIETT ARDL

seautlpdnfgy 0.10  szautivdnAgy 0.05  szautedAgy 0.01

1(0) 1(1) 1(0) 1(1) 1(0) 1(1)
Macroeconomic ~ 8.1992 2.5680 3.7120 3.0620 4.3410 4.1760 5.6760
Bank-Specific 12.7842  2.3850 3.5650 2.8170 4.0970 3.7830 5.3380

LUUINaDY a06 F

e TeadngRveulnuu (1) wazraulwaaia I(0) vad Narayan (2005, pp. 1987-1990)

1w nlusunsudnsaguneada

aglsfiny WeRiarsaniwanisuszanaaidulssdndvesruduiusifmasninszezend
nundadeniesnuasegiaunniaiinasontdnluneliinsieldvessurarswidsdine (InNPL)
luiamenseiudnu Useneulusme snswaniuasu (INEXR) wazensinisiasgLivlnvewdnsueiuig

nelulszma (INGDP) sg1fitadAgyn19ads 0.01 Turazndnsinisi19au (INUNE) dadnuduiusiu

v o o o a

Aemaderfudunialineliifnseld Asedvdedrdynieada 0.01 Neddvisauilaa (InCP)

o

ludwanendibinelminselaegrfidudiAgyneada dautadeniemudnyuzlanizreisuinis
wdlvdniinaceninlinslminselaluiirniemssiutiu Usenauliime dnsuanouliuaInduning
534 (InROA), FuululvidwTovessu1A1sndiye (INLOA) Wagdnsd1uiunausIudedunsng

o a

Wdes (INCAR) ageildedAgvieada 0.01 Turaendnsmenileniug (InLIR) fanuduiuslufiani

o

Weafutuniniinelhinsels Asesuedfayneeda 0.01 wardhsdwesuivliaudess
Sraudurnvesswinsmded (InLIQ) Lidsuaseniilidelhiiaselaeteiveddynieada
Fetatestamuadfamsauduiusidulumuauigu sndusdnaduilag (9 5)
PnRaMTIReidsy Sesueldindefvunliiadedug ad mndasnisaiyiiulaves
wanfasinanmelulstmadiniudosas 1 wvdwavilivinlinelfiinmeldvessuasmdeding
anadlneindslusyezendosas 0.09 uaymnsasuaniasuiiugy (L‘q’umwﬁyjaﬁhaﬂaqLﬁal,ﬁ&mﬁu
Suaoaaniansy) Sovay 1 wdsmavilivililineldAnseldvessumsmdusineanasdiasndely

syuresesay 0.68 lurneNonsINTINsnumMnindusesay 1 avdmavilviundilinelminsgle
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yasswimsmavdingiintulaeeaslusserendesay 0.22 SnidMmnensWaReULNUANFUNSNG
suniniudesas 1 avdwmavilivinlinelhinseldvesuinsmdudineanadasedslussesen
Zauay 0.02 wazvnnsnnuiuliaudevesunmsmdvdfiuiuiesay 1 avdwaviliviinlineliis
seldvessnasmdudinsanadneadsluszereniosar 2.53 sulufsdandutunemusiude
sunsnddoomnifiniudesay 1 avdwmaliuinlineliifasielfvessuiasmdudinganadlag
dtlusszendoray 042 dudnmnenideduddwnnifintuiesas 1 avdswaviliniiilidelviAn

snelavessuimsrnavdneiinIulageislusyere1isesas 0.30 (115199 5)

N 1%

wanANdnamMAaTeinsUsuilussegduiioldndnasnmlussezeinisuuudiass ECM
WU 2 wuudaesiinisusuilussuzdu nandswlelinisasuntaslag Avilindnlineliia
seldvessumsmaisdineidesvueananaaeninlussezeniudy wwuiiassdadenisinuasegia

UUAA WAZLUUINADITAT 8NP US N YLRNLVBISUIANSN gAY iR linalAminselaves

sumsnnadnelulasuadnluinisusuialuss srduseuay 71.33 way 90.57 mUafu Liawng

Y
o o

nagnmluszere (Speed of Adjustment) agiltduddgmeadia 0.01 (15199 5)

7

v
o

A19199 5 AduUsEAVTURIRNANTUSImas N NTEEEeN Il ARDL waznsUSudilussezduy

Macroeconomic Model Bank-Specific Model

AUy Coefficient S.E. fiauus Coefficient S.E.
(nGDP -0.0939%** 0.0209 (NROA -0.1918** 0.0078
(nCPI -2.3250 1.6595 (nLOA -2.5263%** 0.4515
(NUNE 0.2211%%* 0.0642 (nLIQ 0.7004 0.5157
(NEXR -0.6862%** 0.2406 (nLIR 0.2997%%* 0.0954
C 0.0617** 0.0219 InCAR -0.4227%** 0.1384
C -1.6166*** 0.5210
ECT., -0.7133%*x 0.1851 ECT., -0.9057%** 0.1316

a

MGG ** hay ** AaseautltdAyvneaiian 5% wag 1% audnuy

i nlusunsudnsagun1eada

v
v A § a v

il wuudaesnildlunisieszianuduiusidanaeninssereasdesdanumunzay

v
a A [ va o

(Specification) uardiiadiesnin (Stability) saulufsaedaalifalaymnaasuglin Alufidedeinsg
VAABUNIINTENBRIAIAINLARIAAE B (Residuals Series) uartymanduiudludaies (Serial
Correlation) 3l s¥aymiauuususauliasii (Heteroskedasticity) @ snan1snagaunuiada
2 wuuaedlifitgmdand 1y aaenauAiAuAaIALAR BUTiNISLINLILUUUNG UALIINNIINAFBY

Ramsey Reset Test §9nu31919 2 wuudnassfinnuduiusidadunse Jsasuladuuudiaes 2 8
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ANUmEIzanlunNITIATIEiANNFNTUSITInaEANTEEEE1Y (1599 6) BNTedain1snTIvaey
LEHYTNINVBUUUTIABIAILNITIATIZYIAT Cumulative Sum of Recursive Residuals (CUSUM) uas
A1 CUSUM of Square (CUSUMSQ) #nui1andulsednd tazA1nuuusuiiutesnIuaInInaanu
Tunuudnaeans 2 fiafiesnm Liesinidu CUSUM uagté CUSUMSQ aglurauiuniasminuiiiesiui

favay 95 (MuAANLINT 2 kay 3 MNE1AY) Anudsanansaaguldaduuuaesildlumsiiase

AudTUSBnasn nszezeie 2 Wukuudiaesiifliediosnim

A1 7 NANISNARDUANUALNZANTDILUUTIADY

Macroeconomic Model Bank-Specific Model
N3NNI Statistic Test N Statistic Test v
V983U V983U
(P-Value) (P-Value)
0.5847 Normal 0.8028 Normal
Jarque-Bera Test
(0.7465) Distribution (0.6694) Distribution
0.5391 No Serial 0.8786 No Serial
Breusch-Godfrey LM Test
(0.5924) Correlation (0.4265) Correlation
Breusch-Pagan-Godfrey 1.2906 Homo- 0.8801 Homo-
Heteroskedasticity Test (0.2912) skedasticity (0.6223) skedasticity
0.1014 0.8779
Ramsey RESET Test Linear Model Linear Model
(0.7536) (0.3565)

P: mﬂi‘dmmimﬁﬁﬁ]gﬂwaﬁa

n13AUTIOHE
NWaNITIATIzRauduTuSiIBmasnmsrazed s uandiiut i uduius ey
serinladenainuassgiannniaLazdnyasiangvessuiasidvdineduninlinelminseld

suluiaimsuuilusserduiadidnaonimluseogeniveans 2 wuudiass waganansaeiusenaly

wiazkuUIIaesld nenan1sinsisiauduiusianasninsserendtusuuitassdadeniniu

P

WAT¥gNAuMNIA NUIliednsNsasyiulavemandurintasiunelulszng (GDP) anad wansis
nsvzaedmaATegha daavilignddudovessuimsmndusldannsotiseviAuld surens
widvd3 v alineliiAnseld (NPLs) iy Feaonndosiunanisiseves Louzis et al. (2012);
Janvisloo & Muhammad (2013); Fajar & Umanto (2017) 7 @ nwrludszimanie unaide way
Suladide Wuiieatuiu Messai & Jouini (2013) finuirshsnisiasyivinvemdnsasiuiasiu

AMeluUsemadand nSe wazaly d9nansenudeausa NPLs va9suiasnialed siulufalsenelng
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a [ 1Y 4

(1w wnnlszanu wavnligiu Saagauian, 2560) wazannsyrasiiniaasygnadudygiuves
M5IsuTiiisty Simanisiesedt nuinsrsinisinsa (UNE) ﬁgqsﬁyu azdamavilisels sauluda
auansolunstissnivesUssmsuanas saenaudeliinuiannsuslaadiinty uasili NPLs
YeisUIAsINaYinTude InsdenndesiunansIseves Wagas et al. (2017) idnululsuine
Unidnu dudle wartinanma wwieasuiu Kosevski et al. (2019); Mustafa & Ali (2019) finuin
n31n15319udaNnuduRusluianafeItuiu NPLs aessuinsmaigdlulssinaundlady wag
HLaLe

uonandl msftduvmdyaadintuiu nsuanudsuanas vidoiuumude 1) daarilig
dvoendudnfidundugnédudedinelfanas suilufignirdudemsssmadosinseviiiiutu Fad

Havinli NPLs U995U1ANSWIEELNNAUMIY LuRednuiuNan1siaeued Afzal et al. (2018); Zheng et

P

al, (2020) AiAnwlulszmarRanu waztsnauna Tuvaed Achsan et al. (2020) ldasureinlu
Uszinedulafide shsmaniUdsutu NPLs vassunasmdeddanuduiusluiiamadeady egaslsi
AU ﬁﬁLLﬁdﬂmi‘ﬁlL‘EUU’WI@QJ‘J,I“aﬁ’nﬁu%u%xﬁmﬁﬁ@i@ﬁﬁﬁLsfjl’]auﬁ’] wiilesanUssmdlneiunisdseen
audidundn femmilsanuanuisudsiausiiuslufiameesednutu NPLs vessuasnddine

drunanTinsgvianuduiusiBmasnmszezenlukuuiassdadeniwiudnvazianizves
SUIANTNIETY WUIITATINARBULNUINNAUNSNE S (ROA) TAnudunus luiian1ansenutuiu
NPLs 1ffsannmsfisunansmdediianudssmadududefivdu dawavinlisuiasmdedavdes
d15003uls d19su NPLs &9 100% Fevirlwaanuanuisalunisindilsanasdae Jeaenndesiv
HANNSIT8UDY Messai & Jouini (2013): Nathan et al. (2020) fiFnunlulsemennaide wazeiua Lag
nsdrsesiuirstuiudwavinlisuinsmndsdannsaliaudeldanas wuiefufunansiseves
Kjosevski et al. (2019); Zheng et al. (2020) AiFnwlutszmanndlalle uazdinatna Snvesuas
widsdaedosimsuimsdanisaudeduynif Hnnuidssiuaude dunagns uazdunsnans
PABAIUALLEEITLAAINATSANYS5TSUTRITUIANTNIEYE (Moral Hazard) fiadhamnuidemeliiu
srUUsUIANTIN@YY § anaa1nnisiiaseinudndnsndiuiiunsanusodunsndidva (CAR)
fianuduiuslufiamsnssiutruiu NPLs 1dosainnisdsaiunesuludndiuiigeazdanayinle
suImsIESansaUsmsIansaudsdldegneiiuszdniaan uazdasan NPLs v0ssu1AIsIaYe
adls lnwdonndaafunanisiseves Afzal et al. (2018) AidnwluuszmaUrfaniu wuLierfusu

Islam & Islam (2018) MeFugIsUIAIMIRTElUUsTINATIAR AN BRI EINRUN DU D AUNTNE

'
a

\edendanayinl NPLs getiu

v

agalsfianu nan1snzinuduiusERliuihdasnendeud (LIR) Na@uasdmariili
NPLs 9095u1AN316lvdgetu Jaaenndasiunan1sideves Zainol et al. (2018); Zheng et al. (2020)
WAnuludssimaniady uazdinaung Nilnsiiugnsnenileluiresuimsmdivdagdamayinli

AMNEIN1T0LUN1ITITEAUTUN V09aNANFA WY 811 4N1ATUTOU kazN1ATINIANRY LWULAEIAUAY
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HAN5IT8Y8Y Louzis et al. (2012); Nathan et al. (2020) Adnw1luuseinanIs uazgiuan wagnuin

mnfinsiindnsnendetudazilunsiiunsenidliiug] leedwmadenisiadndiszuilluswian

¢ a

wag il NPLs 9995u1A15naldiiagelula aaenaudnansenudaauion1nsInvesssuuATegng
nelusema Naildnsmenileludiu NPLs vessuimsmndivgniianuduiusiuianiafedduty

o

TALEINURANITIBVDINAYYT WnuUseay waznigiu Ssanayinid, 2560) Ne3u1eInATYgN0Y

1

Useinalnglugrnafiiudnissgasds Mbiauauisalunisdisenilvesniagsnaanad Hausidn

£
o

masgasroulswnasiingg lunisliauwde suludsanaendedudfinu Sadmailisnmnonds
Fudiu NPLs vessunasmidvditanuduiuslufismenseiudin uazlidulunuaunigiu
dmsunansienginnuduiudidmasnmszerenluadaiddedunuiin lurasiiasugia
aneh uazAatiyminisinenuidu agsia wasmedsersuasiinnuausalunistissuianas
¥il¥ NPLs ga3suiasmndesinegsdu sulvdadunafindosidalunisvensiudovosuiais
wided fedamadevinaniulussuuiasugiafianasnunguianuianelaluaniwadesvesnud
(56 guUfn, 2544: 98-100) waztduusanaduliiasugiannsuintu ogslsfinny feusiin NPLs
swfurnuidssmsnuaudevessuinsnded wisumsmdvdlnelatimsmsatunesuludadgou
fige yuluisaninades iteldlunistiostumnuidssiiiintu uenanilirsvgavessumalnely
U w.e. 2562 Tnsvenefiosas 3.14 Fadnindieds 15 U issdesar 0.31 suidownanmsly

[%

NININITNNNTAGIV0ITFIUNINTEAUATYEAY MalinsnseduAsugianiensandnsnendeldug

Y

= Y a 4

HuBndesmmilsiazduaiumsamu Sniidadumsannisenilliitugnénaudevessuinismdss
Wanagsha waznalsersy nuluieliiannsuenesmesdude wavanauidsefiaziia NPLs
Fadulumunquivestinasvgmansddniaud@ou (@nd myianesyasal, 2559: 167) fedudam
ponidedudiu NPLs vessmasmdusineFedanuduiusluianafiorty wesdulumuauis

Y

dl o v
Pvuals

ayUuazdatauauue

wililaifelmAnmeld (NPLs) Horlunandniilifivesszuusnasmided uazrelhAnmaiday
dowadosnmnenisiiusasiassghaneslutssing JanisAnuiluadsd Iduvsnsinsssieandu
v 2 uuudians Ingldoyaselasinaioud wa. 2548 89 2562 waznamsvaaouAIuTsLes
doyarka 10 Fauus wuulsiiguaudiduie 10) way (1) Fewmimsinseiauduiudidagae
amszareaynIUSuRalusrerdudneds ARDL-ECM 104 Pesaran et al. (2001) Sufhuisfmanzay
waKaINNISANYT IR AuT s uduiusiSasedndves NPLs Autladenisnuasugiaumna uae
anwaglaNgvIsuIAsIavdlve lag NPLs 90suAsmdvdlianuduiusidanaeninsssseniiu

N3 AUlnNILATEERIvRIUTEIVA SR uaniUisy dnTmanauunuaINdunsndsin IuuEuli
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Fudevessuimsmded uazdnmamiunsamusudedunindideduiimmnssiuing sulisan
N13797997U LLagé’ﬁmfﬂaﬂL‘ﬁyﬂL“nuéfluﬁﬂmaLﬁmﬁua&i’mﬁﬁaﬁwﬁmmqaaa

Fathu agiulddn NPLs Seruddydenisdidugsiasuasndyd edmnsuaisnided
fimsuimsdanisarundesiilifivszavsam azdsnansenudessuunsiu wagn W INmaATYgia
Tuewan eeslsfinny mavAsundasiadomesnuasvgiaunie andudyanveansudsundas
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ABSTRACT

Demand for consumption has been increasing and consumers are concerned more about
sustainable fishery and legal farming while fish production has faced unsustainable and illegal rules.
Therefore, standards are essential in order to improve the management of fishery and aquaculture
sustainability. Eco-labeled seafoods (Marine Stewardship Council; MSC and Aquaculture Stewardship
Council; ASC standards) are an indicator of the sustainable use of animal resources and the increasing
awareness of seafood consumption. In Thailand, consumers are still less aware of the sustainability
of fish consumption. This research aims to study the factors influencing the intention to purchase
eco-labeled seafood products in Bangkok. Collect data from 400 questionnaires were analyzed using
the logit model. The results revealed that the factors influencing the intention to purchase were
age, personal income, knowing about MSC and ASC labels, environmentally friendly behaviors,
attitudes toward eco-labeled seafood, and advertisement focusing on labeling in particular.
Therefore, advertising and publicizing news about eco-labeled seafood products should be applied

to various media such as television and online media in order to inform consumers.

Keywords: Behavior, Eco-labeling, Eco-labeled Seafood Product, Intention to Purchase
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(Binary Logistic Regression Analysis Model) Wiasuisyinuneiuinnin 1 77

eb0+b1><+~'+bpxp

lodandunsl P, =

y e b+ x+..+bpXp

1+
d' - 1 I3 a ¢l 1% M 1 I3 | a ¢
5] Py A ﬂ']’]llu']fﬂgLﬂumaQﬂqiLﬂﬂquﬂqﬁmwa‘ﬁLgﬂ %161 Qyﬂiaﬂ?']llu’]"ﬂgLﬂumaﬁﬂ’]{Lll Lﬂ@Lﬂ@]ﬂqimWﬁ‘lﬂﬂ

AeEuMs Q, = 1 - P, ananuduius sevindulsvhneveanasinsinseionneeladannliiduguigs
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didwedimauulvieuduiuselugu@aduluguwuy Odds Fomneds Savdmszinlomaniazia
wmnsaiftandla (y = 1) Aulomafiorlifawmmsaifianda (y = 0) msFerlaaladannazeglugzy Log wes
Odds 138n77 Logit 3@ Logistic Response Function &4 Logit LﬂauiugﬂauﬂWiﬁaﬁ (gvs lneassed,
2557; fae Mivd Uy, 2549)

Logit (L) = by + bx; + ... + bpx,

A5n15aL N5
msiiusausaudaya

DN a

nsiiusiusdeyaduslamein 2 unas fe Jeyauguqll (Primary Data) iudeyaiildain

Y Y
NIRBULUUEAB LAY (questionnaire) INsduNwal LTTaea1nG 338 lainTuduulsernsiuiaseds
insimuavuInveIngufegskuulinsuysesng lneiruanisgudiegawuulildaiuieg
Ju (Faen vy, 2555) Nsvauanuetusesay 95 fail
2
Z P9
n= ——

eZ

n = YUAVBINAUAIBE

7 = AnEnRNsERUAMULatuNSaay 95 U1 z = 1.96

= ANFREILYDIANWULTIADINISANYIVINAY 0.5

b=
q = AmnalsUTIvednuefifesnsAnyusiniu 0.5
e = mAnuAIAAEsUTiaINsaseNsUlsTY 0.05
Wugns
(1.96)0.5%0.5)
n= (0.057
n= 384.16

v & o Y T 1% a v Ao a a a L o oo Y |
AUU R]']u']uﬂqmm?@ﬁnﬂﬂﬂ’]ujm‘lm 385 AU L'WQSLVQ’]‘L«!')QEJN‘U?%ﬂ‘V]ﬁﬂ']WlI']ﬂsU'LﬁNﬂ'TViuﬁ]mqaﬁl'N

U3 400 AU

MsguAl9E1

Funoud 1 1438418 191UU11223 (Purposive Sampling) Tagid entunnisunAses 3 Lum fidl
Uszrnsdiuauann Tun waanslu lwauisua waziunaning lasdeniruduaniiviendndasionms
nzia liun ladaauatandn Sndinansln werueaduiua Inawumasavinuns @inuda

NIUNNUUIUAT, 2559)
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v '
[ £ va v A

Junoudl 2 1§3gusegisuuulami (Quota Sampling) defisidonanuiiiudeyauasimun
dnaumnanguinegdlunsaranuiivhlildsuunguiiegsaniuiiay 100 au sauian 400 Ay
Fumouit 3 Wnsdusegauutagan (Convenience Sampling) Tnemsiiudayanituifidmely
mydsfeyanddelddinaludmiangunnuviuas ludisseunnsautieiuving w.e. 2563
wazteyanAsnil (Secondary Data) Feyaii f35uldAnwviduaiseaziBonain nisde 113ans
nefinus 18913t Bumesiinuavienansdu o fiedes
msdunwal avasuateyannAnssuiiulinsdedauinden nms¥us ruaRiRertuommead
Anaandanndon wardladeiiinadonnuiilatoonmmsiaiifsesindunden feyaduyanaves
Fuslan (o te 01 msfine WWudu) lnefinisnsaeuaiissveaion (Content Validity) uag
ayr9aeunILT ofie (Reliability) Tngnageuyuuuasun s LU 20 40 #2835 NINAFDULUY
Fulsvavssarwesaseuuia (Cronbach’s Alpha Coeffidient) Wu31 aann1sAsIREBUATIILT afloves
wuvauauldAduUsEaNS sanwesnseuUIAYAAY 0.8594, 0.9302, 0.9059 Az 0.9199 WandIn
wuvdevanuilmnindeielddnisiamnnnin 0.60 (Malhotra and Perterson, 2006) 3awiangauitazii
wuugeuanululdlunisiiusiusindeyasss
nsAasvideya
1. msleseideyanuussrnsmansvesuilaa dhunieswideyalagliadfianssomn
lsun nsesuelaglddunuienas uazAnade
2. nsWisuifisuasiuunsiuivesiuslnaneuazudsnmslideyaiisriuemanziaiiae
aandundeu Wnel433 Paired-Sample t-Test
3. mlenwitseifuadernudilatosmnmeaiinreandedesluansanmamung
fguuiandladn (Logit Model) (Gujarati, 2004) TrawmaaNTIATIERNsUsEINN zANLER Y
a9an wazAuaniAn Marginal Effect o SeduAadsvesiuUsBasisiazi (GAvs Auauynyde, 2555) uay
aSaumsuansm By naszins U sBaszAuR s Kol
Y = ag+ aX; +ax, + asxz + ... aX
\ilo

Y unu Ausdlagesnmsneananeainadainasy

Yy =1 fie fuslandinnuaslafioanmsnzianinaainduinde
Y =0 fe guilaalifinnuadadeeminziaiifinaaindauinden

U

X1, Xo X3, 0y X WU FAMUSBATENAININRETNAGDNGANTTUAUAILATD

ay, Ay Ay .y A WNU ANENUTEAVDURSIMUT i I0el i = 1,23, ., k Uag 3, WU A1AST
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M990 1 dnuaizvesruslaatazn1sin

. Usznnisin wsenany
Auwds AUVNY . ) 4 .
wazsue (Mw) NAINRN
1. fuUsenu (Y: PURCHASE)
PURCHASE  muislagoonmsvziaiiineannasuwindey Dummy (1=1; 0=l{l%) +/-
2. fuusdase (X)
GENDER meaaﬁmammuaaumm Dummy (1=11); 0=v16J4) +/-
GRAD SN Ratio scale () +/-
OCCALL 9T
- Sy visetindnw 1 Fudsgw) +/-
- 4151913 YiToNTNNUNLILUDIST 2 +/-
- WINUUTENLENTU 3 +/-
- §InRdiI Av1E WIeTUIS 4 +/-
AGE DIYVDIHPBULUUADUDY Ratio scale (¥) +/-
NUM Suuandnluasounsn Ratio scale (A) +/-
INC elfiadedeynna Ratio scale (Um) +/-
INCF seldiaddensadou Ratio scale (u1w) +/-
LABEL N339na1n MSC wazaain ASC Dummy (1=145; O=laila) +/-
BEHAVE wFnssuguslnafidulinssedandon Interval scale +
PERCEPB  n1sfuifenfuemsnsiaiiineanndauinden (fevlvideya)  Interval scale +
PERCEPA  nsfudifenfuemmsnsiaiiineaindainden ddlidoya)  Interval scale +
ATTITUDE  vimuafidoemsziafiinaandawindou Interval scale +
FACTOR12 msdnleundnsnsifioduindon Interval scale +
FACTOR13  mislamwanuseanduiusaud Insiiunsinaainianiy Interval scale +

P37: INNNSANWN

NANTTABUALBAUTIUHE

v Y a

Jayaguilaa

v v

nnsdsaguilaaluanngannuiuas $1uau 400 au wuddwlvadunands Andusey
av 65.3 warlunamednludosay 34.8 dnlvgiuslaaiiongegluyiaini 26 U Anludesay 32.8
Hsgaums@nuilsynsandusesas 69.3 druluafiondwniln sruusenenvuAnduiosay 32.8
Sunuandnluasounda 1 8e 4 au funndgeandusovas 74.8 Wiflaundnluaseusdiiifiongsiingt 15 T
wnfigndndusesay 94 liflaundnlupseuasindergunnis 60 U unfianfnidusesas 76 selddin
yARayfinnfianda 10,001 e 25,000 vv Andufesas 52.3 uazselareasaunsigafiunniigade

#1n71 40,001 v v Anluferar 31.3 Juslardulnguslnrensvziadnuiosay 98.5 (5197 2)
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M15797 2 Jeyanilureanguiuilaa

Uadwdauynna 31U (AU) Soway
LN 918 139 34.8
SN 261 65.3
918 wnin 26 1 131 3238
814 26-35 U 117 293
21y 36-45 U 92 23
91y 46-55 U 36 9
110131 55 U 24 6
SEAUNSAN fniUSeaes 48 12
USeyge3 277 69.3
g USyes 75 18.8
TN dniew/Adn/dndne 57 14.2
41519M13/NINUNUILVDI5] 126 31.5
NINIUUTENLNTU 131 32.8
g3faduiY/Ave/ S 78 19.5
Bu 9 (et wltu uazeusduse ) 8 2
aunTnluasoundy 1-4au 299 74.8
5-8AuU 97 24.3
8 Autuly i 1
andnlunsouniaiifiongdn  Lail 376 94
11115 Y 1-2au 17 4.3
3-4aY 6 1.5
11NN31 4 AU 1 0.3
aundnluasouniaiileny  laidl 304 76
110131 60 U 1-2au 86 215
3-4AU 9 2.3
11nN91 4 AU 1 0.3
eldsoynna #ndn 10,001 UM 48 12
10,001-25,000 Uum 209 52.3
25,001-40,000 umn 88 22
40,001-55,000 un 31 7.8
11AA731 55,000 UM 24 6
seldladesiontaiiou fnin 40,001 um 125 31.3
40,001-55,000 um 54 135
55,001-70,000 umn 68 17
70,001-85,000 uw a4 11
1NN1 85,000 UM 109 233
374 400 100

P37: 1ANN581573
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a S @ a " a %
NHNNIIUN WULNSHIAWLINGIU

woAnssuiduinssod wandou nuimginssuiifuslaavinaswiniigede W ednld

U

¥
N P P

w3 odldlnihasisudnlvesnauednduiesay 47.8 woRnssuiiduslaavhuesasunniigade Hende
nandneifldusTtuTidesaaeld Anldudesay 59.3 nofnssuiiduslnavhunu o A3 unfian fie US9A
RuiSedwedliiulasinsfiduasudundenaniuiosas 55.3 uasnginssuiiguslaaliweinnnigafe

dswsaussiifesfanssudanndenmamzia (Auvey UgnUmneau “a) AnlduSesay 32.8 (3197 3)

A1519% 3 wgAnssumsuslaafidulinsdedainde

(n = 400)
wqanisuﬁﬁluﬁmﬁaﬁuvmé’au
. o - - o AN
GRIZA WEANIIN Tiwme  wueg Uay wnAases U AREY
5 5 ' “une
A A
1 dlednldededdlniee 7 49 153 191 400 332  fuan
feudnlilooniaue (18) (123) (383) (47.8) (100)
2 BenTendas ey 7 95 237 61 400 288 Ununans
vsseiusidesaaneld  (1.8)  (23.8)  (59.3)  (15.3)  (100)
3 dngdldieuluseunsiuar 34 139 189 38 400 258  Uunang
diou Llvigendndosiil  (85) (34.8) (47.3)  (9.5)  (100)
¥anedandew
4 WIS 131 188 59 22 400 1.93 1oy

AaNTINAWINEUN (32.8) (47) (14.8)  (5.5) (100)
nzia (Nivvey Ygni

PIULAU 18)

newie: Mavludaduuansanseas

P37: NA15I9

nsWianuddggmsiutnasuazladenidvsnarannunslagsamnszananasndwinaey

nsfuineatulymasindenvesiuilan wuhdwlngiuslaasuidymuaiivmeeinieuin

(%

ngnAnduiosaz 88.8 lusuilgmuafivmahunigednduiosas 71.5 nsiuilgmawndeu

manzaguilaedulngSusuniigadeses nsiisvezasdnzadnluiovas 76.8 lusuidgm

a 1% = A A a & v a
FLINADUNWNZLAUNNGAABLIDY LIWIUNTE AnLusaeay 98.3 (M99 4)
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M13199 4 nshinnudAgyReiudymawindeuvesuslan

(n = 400)
A1AUAUFIAY Jymaundou U (AY) Jouaz

1 UANYN19DINA 355 88.8

2 amelaniou 322 80.5

3 mmLﬁaﬂmmaw%’wmmmwma 230 57.5

4 Yyryanoy 176 aq

5 a9 114 28.5

fiun: 991581599
ms1ait 5 mslinnuddgieafuigmaunadoumameiavesiuilaa
(n = 400)
ARUANNTALY Unyyndaunadounimeia U (AW)  Jewaz
1 flavgyasgnuia 307 76.8
2 N13VIAANUSURATDUNSEIAL 302 75.5
3 I‘iqmuﬁgmmmﬁmﬁmmﬁu 193 48.3
a4 Usznnsiiasnnty 107 26.8
5 msldipsedioUszuafivhanenineinsmmsta 99 24.8
6 ﬂﬁv‘hﬂﬁzmﬁﬁmﬂguma PANMITENULAZAIUAL (UU) 77 19.3
7 Widnneassdn v denouldesameia 65 16.3
8 N9YINUTZUAAUIUIA 29 7.3
9 WSIUNE 7 3
10 B q (msqﬂgﬂﬁuﬁﬂﬂﬁ miqﬂqmma'aéfuﬁ’] UUUN
LAZUININI3IINNIASTLUTNIN) 12 19.3

P317: 91NN1581579

N135uFINasigIiue M ImeiaifnaaINduIndouva Ul Yam1an15TuIUNE1TIed

Y

vslaaigiiuemsnelafifnaaindwindeuiidsedunisiuivessiiaauazies I1uiunnianae

e X2y

a4

Ui udeBumesiiln Suu 138 au Anlufosar 34.5 uaz Srudu 75 Au Andudosaz 18.8 Y

al

N oA

nsfunasneivemmelaiifnaainduindeuvesuilaalusyavlifife doynaa wu Auidn

Y

WUz dAnedewinniu 2.54 Jrgusenid danedewinniu 2.41 wisdefiun dawedewinnu 2.11

a N =

ngans dAnadewindu 2.04 uagdeing Anadewiniu 2.00 Tazuuusiueie 2.47 n1350391a13

q

vosuilnmeglusedulid (13197 6)
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M13°99 6 Yo INTTTUFINMTRLITUBIMINZIATIRRRaINFWIAdeNYRNEUT AN

(n = 400)
3LAUNITTUZU1813 ,
10 do Uay Uay Uy Hog laiimg 594 ﬂ,;-] sl
4 Y . 288 KUY
‘VIQﬂ AN S‘Uz
1 Insvien 59 54 99 101 87 400  2.74 U
(14.8) (135) (24.8) (25.3) (21.8)  (100) nana
2 ng 10 24 69 148 149 400 2.00 laidi
(25  (6) (17.3)  (37)  (37.3)  (100)
3 yisdeniuw 11 27 85 148 129 400  2.11 Taid
(28) (6.8) (21.3) (37)  (32.3)  (100)
4 dewans 10 24 83 140 143 400  2.04 Taid
(25) (6) (20.8) (35) (35.8)  (100)
5 duwesiin 138 75 78 67 48 400  3.47 A
(34.5) (188) (18) (16.8) (12)  (100)
6  theuszna 18 48 111 127 96 400 2.41 Taid
(45) (12) (27.8) (31.8) (24)  (100)
7 deumma Wy 32 66 89 110 103 400 254 i
AUzinUUE  (8) (165  (22.3) (27.5)  (25.8)  (100)
ATHULSINREY 2.47 14if

anewe: Marluwindukaniandesas

9117 31NN1581599

1Y A

daullngefuslaadsliisdnaain MSC uag ASC sinnfissewar 61.5 wazliudlasosar 32.5 uaviile
Ailnadiuamdydnuaiaain MSC vise ASC amnsaneuldinduaain MSC vie ASC Seuay 61 Jsaenrden

funiddevesnial dwiae (2557) Inuigusinaausavhanudileasnidgndesdioldiin (i 7)

A19199 7 MsFuamndanindendmivemsneiaveuslan

ns¥udpainduindou 1w (AY) Souay
390 24 6
13i59n 246 61.5
laduula 130 325
gLy 400 100

P317: 91NN1581579
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n135usvesuslaaiedtuemvzafifnaaindwindennoun1siviteya InsuuusIuRaeY

3.07 msfuFvesjuslnaiediuemmeiaifnaaindwindeunanisivdeya dazuuusinaie 3.68

@

auiiuladn nssudneunistideyavesiuslanegluse dulunans wagndsannlideyaduilnaiszau

v
= I

nsfuinaTuategluseaud wasnsilSeuiisunsuuutevesuslaaneulagnainsiideyaineliv

psnzlafianaaIndsnasy lagldds Paired-Sample t-Test (1151991 8)

M1399 8 MsilSeuisunziuunsiuivesjuslaaneulazvasnislvideya

(n = 400)
maSeuiiisy naumslvideya nasnslvidaya
msSudiAeniu _ _ t p-value
e X S.D. X S.D.
2IMINLANAA
amﬂﬁumﬁam 3.0693 0.78871 3.6764 0.7289 -16.272 0.0000

o

neme: * Nszautlydfnynieaiia 0.05

o

P37: 91NNN5d1579

9115197 8 MaFeuifisuaziuunsiuivesiuilnaneunazndsnslideyaifertuons
nzlaiAneaindswindon w1 Anedsazuuuneulazvdnislideyaiieriuemmsiaidnaain
Aauandey Wity 3.07 way 3.68 MUSITU warAn pvalue Tesniiseduted fayn1eada 0.05 ORGHT
16 wamsveaeunsiuvesuilaanounazndansiteyafsiuemmeiaiidnaandaindes

Py =i

wansnsiuegelideddgnieadfnszdu 0.05 wandiiuinnislideyadnanidnariliguslnaiinig

' v
a

UinnnUu Feuslaaliteyanissuilui oo svgafiAnaaIndwingsuaunsansivaoy

U
1Y) oA o ¢

g9UNdU (Traceability) V9ILRAINIUIER

' v

i (i mstudaiileglderdon) msannisliieiesile
Ussasfiviaeninginamangiassannsaiiugninensmmaald wansznududanadouuaz i
Ty Auussau (U wsRUAN LINUNg)
viruaRAgIfue Iz afiinaandsuindonvesiuslan nuhiuslnaiviruailusssudunn
fio Fosomamziadifnaanduindouiiduatuayunsutymduiuiadounasday (Ginth
rouvdesameia %) fazuuuiads 4.23 uasivimuafirermmziafidnaandandeslussiulad
fie 130senInziafiineaindawindouuninitevnzialifnaandswindeudiazuuuade 2,04

TAEIULAI AL MU UTILRAUTNAUARLN AU INLLANHNRAINEIINADN WU 3.89 (151991 9)
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M13199 9 viruARNgITUIMIMELaARRAINGInReNYRIUTLAA

YAUAR AQdy  AUNUY

)]
-
— Se
c

asnzlailiaaindwnnasuildiutiglminanudedurasUsesnsdn

11 (alduuandadn =av) 4.22 funn

2 guslaanideemivelaifnaaindundeuiidiuatuayunisuidemenu

Funndauuazdeny (Urdnuineulassameta “a) 4.23 funn
3 a@ndawInasNEImsueIvnsziaianuugeie 4.06 A

4 usndasiomsnziarsiaaindunndeuiieUtueniinuduiinsee

Fuwndeunemglanazvoils 4.22 AN

5  pszviumsuanemimgiadiiulinssedanadeuaiusataisantym

ninensnmgiakazyeilild mnnseuiunsluislglasuansgn) 4.22 fun

6 omnImzaiifcaaIndandeuinunminiemnzalifinaain

Aando 3.9 A

7 ewnmsaiifreandsnadeuuniniemsmsaliineainduindon 2.04 laif
8 NIBUIUNITHANSIMMINELAAITITUTNIUGNNY YN 4.2 B
AZHLUTINARY 3.89 f

P31: NS5

Uadeniinadennusilagesmsnzianfinaainduwinaen nuiguilnalinudfyuinign
lusosnulasadesaauamiiaade 4.45 Tiaumuisiuaunmiianade 4.39 ausulinyouse
a Y A N = v a o a a Y a 1 °o o
duwnndeuiiAnde 4.28 uagdnnusuiaveusedinuianaie 4.25 nuinguslaalinnuddyuiunans

TuFosnsauingeuanudndueisliniediu 10% dazwuuads 3.28 (13199 10)

M15199 10 UadefiilnasonnundlagaaInisnganainaaindainasy

a1hu Uadey ARl AUTNNY
1 ANUURRANEAREUN N 4.45 1nitgn
2 flenusuiieveusednnden 4.28 1nitgn
3 fimnusurnyeusadsay 4.25 1nitgn
4 UuuuUTIISueiaIey 3.58 ly
5 fasndwnsdeutaiau 4.12 ly
6 aaneglusumisiiiulddaiay 4.17 tly
7 IewmziuAMA I 4.39 wniian
8 A biuaNA199INTIAWENSuaislaRe i 4.04 110
9 fenduigatuainuandnsivindeaiu 5% 3.67 10
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A15197 10 (s10)

a10u Uadw Anady  AdNAINY
10 dsenduiguainudadusiviabediu 10% 3.28 dunan
11 wideldie wu dswely 4.14 110
12 fimsdalsundnsusiiodundey 4.14 110
13 mslawanussadunusaua wunsanaainlagianiy 4.03 110
14 liuduuzthanyanady 3.69 )

9117 31NNN5E1599

ANFUUSLANTANAUNUS TENINIANUALITDDIUSNELERARAINEILINABUN U8 danane

P

ARNUA ST DOINITNLLARARAINA LINADUNUIT AIUA LT DBIMITNLLAAARAINEILINA DU
puduiusszaustufianauindunginssufuslaeiduiinsredandeuvesuilaaiiiduuszdns
AVFUNUSVINAU 0.3355 ANUAIHITDDINISNLLARARAINFILINA UL ANUAUNUSSEAUR NN LUTAA

mannivetgueuilng 019 eldmdssiauana N1539naa1n MSC uazaan ASC ns3usifeatu

o ¢ A

2IMINZIANIAnRaINFUINAENNDULALNAINITITaYS ViAuAR n1sdnloundndusiiiedaindon uay

ANStAYUNUSEIdUNUSAUAN Lagtlunisinaainanizdaduuseansandunus.vindu 0.1604,

0.0795, 0.0011, 0.1746, 0.1239, 0.1719, 0.2402, 0.1206 way 0.1716 ((ﬂ’]i’]ﬂﬁ 11)

] a ¢ o a £ v o s i S & o o A ' & &
M137°9% 11 ﬂ’]i']Lﬂi’]3Wﬁwﬂﬁgﬁ‘1/]ﬁﬁﬂaﬂwuﬁﬁgquQﬂ?qﬂmﬂiﬂeﬁaﬂuﬂﬁ]ﬁ]BWﬁQNamaﬂanWﬂiﬂsﬂaaqﬁqi

NLANANRAINAILINADY

o a £ o

o da . o 4 AEUUIZANS AU
Uadenlinadonrnunslate oy oy
ANAUNUS AUAUNUS

v v ¢

918 (AGE) 0.1604 Fausennn
818N (OCCALL) 0.0795 Fuiusinann
seldiadeseynna (INC) 0.0011 duitudeinn
N333naa1n MSC uaraain ASC (LABEL) 0.1746 dniusenann
wadnssugfuslaaiiduiinsdedauindon (BEHAVE) 03355 s

mMs3ufifeiiuomsnziaiiinaandanadey (noumsliideya) (PERCEPB) 0.1239 fniussann
mMs3ufifeiiuomsnziaiifnamndaunaden mdmsliidoya) (PERCEPA) 0.1719 dniussann
ViruaRree M IMzIaiiAnaanAsandes (ATTITUDE) 0.2402 Fniusanann
nsdaloundnfamiiledandon (FACTOR12) 0.1206 Fniusanann
nslaandsznduiusdum lnewiunisinaainianig (FACTOR13) 0.1716 Fniusanann

37: NNASANYI
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A15ASIENU T8N LHNARBAIUA LT DBINITNLLAN HARAINFILINR BN AIBLUUTIADILATN

°o v o o 1Y)

(Logit Model) lneg3delidendiulsdaseiidanudidgyiuiulsnuegaditeddgvnadfiniseau

7

' |
R

AU etuSaYar 95 uwagvinsvadeuindusiiduasaneInsalfwUsaulaint w1l

1% o

Toddny i evduysildlunuudans 1dun o1y (AGE) o1dw (OCCALL) s18ldiafsroyana (INO)
N1333naaIn MSC wazaan ASC (LABEL) woAnssuiiudinsdedewaindey (BEHAVE) imuafifeaiu
onsziadiAnaaindinden (ATTITUDE) mssuineumsiideya (PERCEPB) mssuindsnislvdeya
(PERCEPA) msdnlaundnsdasiiiiodaindon (FACTOR12) uagnslawanussvnduiudaud whumsia
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ABSTRACT

There are two main objectives of the study: 1) to determine the effect of the individual
mandate on various aspects of healthcare in the United States from 2010 to 2019, using
insurance coverage, insurance premium, overall welfare, the crowding out of private insurance,
overall healthcare spending, government spending, and healthcare quality as indicators; and
2) to identify the effect of the individual mandate of the ACA on different income groups in the
United States. The results showed that, in terms of coverage rates, most studies suggest that
the mandate increases coverage rates, although one study suggests there is no effect of the
mandate on coverage rates. Evidence also points out that the individual mandate can decrease
insurance premiums, increase welfare, and prevent a crowding out effect. However, the results
also revealed that the mandate can increase overall healthcare spending, has an ambiguous
effect on government spending, and has no effect on the healthcare quality in the United States.

Overall, the benefits of an individual mandate appear to outweigh their costs.

Keywords: Affordable Care Act, Obamacare, Individual Mandate, Health Insurance

Introduction

The Affordable Care Act, or Obamacare, was a federal statute enacted in 2010 with the
primary purposes of “increasing the number of the insured, improving the quality of care, and
reducing the costs of health care” (Manchikanti, Helm, Benyamin & Hirsch, 2017). Although this
is the case, the policies incorporated in the ACA are primarily directed towards expanding

coverage for the uninsured.

! Undergraduate Student, Faculty of Economics, Kasetsart University, Email: jirakit.tae@ku.th
2 Undergraduate Student, Faculty of Economics, Kasetsart University, Email: pantira.ta@ku.th

% Assistant Professor, Faculty of Economics, Kasetsart University, E-mail: fecotns@ku.ac.th



202 Jirakit Taechachokevivat and Pantira Tangjitthaweechai

Contradicting evidence can be observed when looking at the effectiveness of Obamacare.
Although the statute was widely praised for increasing the number of the insured by over 20
million people, the 6 million who lost their insurance from it (possibly a result of the
cancellation of insurance plans that did not meet the new coverage requirements) usually go
unnoticed. Those in the working class and middle class who earn more than 400% of the
federal poverty level (FPL), who do not receive any help from the provisions, ended up worse
off, with uneven access to healthcare and a steadily declining percentage of workers obtaining
health benefits from their employers (Manchikanti et al., 2017). Furthermore, data shows that,
“as ACA provisions have taken effect, GDP and employment growth have slowed sharply”, with
the estimated cumulative loss by the end of the decade exceeding $1.2 trillion and “lost growth
in work hours per person has removed the equivalent of 800,000 full-time jobs from the
economy” (Mulligan, 2016). A 2012 estimate shows that “the ACA should be expected to
increase federal spending obligations by more than $1.15 trillion over the upcoming decade and
to worsen cumulative federal deficits by somewhere between $340 and $530 billion over the
same period” (Blahous, 2012). This implies that the achievements of Obamacare came at a very
steep cost, and its desirability and effectiveness still remain in question.

The causes of the effects from Obamacare are difficult to identify, as it is the largest
healthcare reform in the United States since Medicare and Medicaid in 1965, consisting of many
major provisions, with the statute totaling more than 2,500 pages and regulations exceeding
70,000 pages (Manchikanti et al., 2017). Investigating all the provisions and their consequences
would prove to be a monumental task. Therefore, this study instead opted to evaluate in detail
one of the major provisions of Obamacare. Out of all the major provisions, the individual
mandate was deemed “the law’s most controversial provision”, requiring “people either to
have insurance coverage or to pay a penalty” (Wilensky, 2012). The mandate faced such a large
degree of resistance that, “immediately after the legislation's passage, 13 states filed lawsuits
challenging the constitutionality of the requirement” (Hamel & Nairn, 2011). The main legal
concern against the mandate is its constitutionality, whether Congress has the rights to force
people to purchase health insurance against their free will. However, perhaps what garnered
the most public outrage is its “assault” on people’s freedom of choice, something valued very
deeply by Americans (Hamel & Nairn, 2011). Eventually, the decision to lift the mandate penalty
was passed in the Tax Cuts and Jobs Act of 2017, and it became effective in 2019 (Gruber &
Sommers, 2019). The controversy and discussion around the individual mandate led to its

selection as the provision of interest for this study.
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The individual mandate should contribute to the Affordable Care Act’s goal of increasing
insurance coverage in the United States by providing an incentive to purchase health insurance
through the mandate penalty (Hamel & Nairn, 2011). In addition, mandates should “reduce the
welfare loss from adverse selection in insurance markets”, according to economic theory,
although “recent empirical work on adverse selection finds relatively little welfare loss,
suggesting otherwise” (Hackmann, Kolstad, & Kowalski, 2015). Such contradictions, along with
the strong opposition to the policy, call for further investigation into the policy in order to
determine the effectiveness and the desirability of the individual mandate in the United States.
Additionally, the individual mandate could also be investigated through comparisons between
the case of the United States’ individual mandate and the healthcare and insurance system in
another country, whether it would be in terms of its necessity, applicability, or anticipated
effects. This would give a better illustration of the effect of the individual mandate in contexts
other than the United States’. This study uses the case of Thailand as a comparison to the

United States’ case.

Objectives

1. to determine the effects of the individual mandate of the ACA on various aspects of
healthcare in the United States during the period of 2010 to 2019

2. to identify the effect of the individual mandate of the ACA on different income groups
in the United States.

Methodology

The methodology of the study is a review and comparison of literature on the individual
mandate and the ACA. The majority of the literatures studied are quantitative analyses of
different effects of the individual mandate and the ACA. The findings from these literatures are
then compiled and compared in order to draw a conclusion on the effectiveness of the
mandate.

A number of indicators are used to identify the effects of the individual mandate on
various aspects of the US healthcare system. These indicators are the number of the uninsured
(or coverage rates), insurance premium, welfare, crowding out effect, overall healthcare

spending, government spending, and healthcare quality.



204 Jirakit Taechachokevivat and Pantira Tangjitthaweechai

The number of the uninsured in the U.S. is an important indicator for the effectiveness
of the individual mandate, as lowering the number of the uninsured in the country is the primary
objective of the Affordable Care Act and the individual mandate. A significant lowering of the
number of the uninsured will imply that the mandate is able to achieve this objective.

Another objective of the individual mandate is to keep insurance premiums low, as it
entices both healthy and unhealthy people to maintain insurance coverage. This should protect
the insurance market against issues such as premium spirals. If insurance premium falls when
the mandate is implemented or rises when the mandate is lifted, it implies that the mandate is
able to suppress the rise in premiums.

In terms of welfare, when the uninsured falls ill and “fall back on subsidized parts of the
system, such as charitable care”, this support is either paid for by taxpayers when the public
sector is involved or “individuals pay extra when they cover their own medical bills or buy their
own insurance”, achieved through “higher hospital charges and higher insurance premiums for
those who are insured”, creating inefficiencies and an equity problem (Steuerle, 1994).
An individual mandate should reduce the number of the uninsured, lowering welfare loss.
In addition, problems can also arise from adverse selection within the insurance market.
In theory, an individual mandate should reduce the welfare loss caused by these issues, hence
the change in welfare could be used as an indicator of the effectiveness of the individual
mandate.

For the crowding out effect, the increase in government support through other ACA
provisions could crowding out private insurance provision. The individual mandate penalty
should raise the value of current coverage plans such as employer-sponsored insurance and
potentially prevent the crowding out of private provision from government expansions in
healthcare.

Evaluation of the costs of the mandate is also necessary. If the individual mandate
significantly raises the overall healthcare spending, its costs may outweigh its benefits.
In addition, the government may incur large increases in its spending with the implementation
of the mandate, whether it would be from direct costs such as administrative and enforcing
costs, or indirect costs such as increased government spending in Medicaid or premium subsidies
due to increased coverage resulting from the mandate. If the costs to the government increases
by too large of a margin, the costs of the individual mandate may outweigh the benefits.

One of the main goals of the ACA is to improve the quality of care in the U.S. Although

the policies introduced by the act, especially the individual mandate, does not directly target
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this objective, it should still be measured. Whilst the mandate may not contribute much in
terms of quality of care, observing the change in the United States’ healthcare quality may be
able to provide a better perspective on the effectiveness of the ACA as a whole.

Lastly, a review of literature on the Thai healthcare and insurance framework will be
conducted. The review will provide insight on the implications of the individual mandate if it
was implemented in Thailand, be it in terms of the effect on the economy, the role of the
government, or the impact on the general population. Such an insight is needed to make
comparisons between the United States’ individual mandate and the potential of the individual
mandate in Thailand.

Theory and Academic Principal

To understand the effects of the individual mandate, it is necessary to recognize how the
mandate penalty is calculated. Eibner and Saltzman (2015) stated that “the individual mandate
is a requirement of the ACA that most citizens and legal residents of the United States have
health insurance. People who do not have health insurance must obtain it or pay a penalty”.
The mandate penalty is an annual amount, and the actual amount to be paid is then prorated
on the basis of the number of months the payees were without coverage. As for the calculation
of the penalty, “the penalty for noncompliance is calculated as the greater of either a
percentage of applicable income, defined as the amount by which an individual’s household
income exceeds the applicable tax filing threshold for the tax year; or a yearly flat dollar amount
assessed on each taxpayer and any dependents. The total dollar amount assessed on a
taxpayer (for themselves and any dependents) is capped at 300% of the annual flat dollar
amount” (Rosso, 2020). Since 2019, “the annual penalty has been reduced to zero, which has
effectively eliminated the penalty” (Rosso, 2020)

Effects on the Indicators

Insurance coverage is considered one of the most important indicators for the mandate’s
effectiveness. However, conflicting evidence is present in terms of the mandate’s effects on the
number of the insured. These evidence can be separated into whether the estimate is made
prior to the mandate taking effect or after the mandate has taken place.

Effect on Coverage Rates

Prior to the mandate taking effect, Shiels and Haught (2011) suggested that the individual

mandate, along with other provisions of the ACA, would increase insurance coverage by 7.8
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million people, compared to when other provisions are implemented without the mandate,
suggesting that the implementation of the mandate has a positive impact on coverage rates.

During the effective period of the mandate, an estimate by Frean, Gruber, and Sommers
(2016) suggested that they were able to estimate 60 percent of the coverage gains resulting
from the Affordable Care Act, with none of the increase being accounted for by the individual
mandate, suggesting that the individual mandate had little to no impact on coverage rates. This
was rationalized through factors such as low levels of mandate penalty and the model’s inability
to capture behavioral factors. In contrast, the Congressional Budget Office (2017) estimated
that, if the mandate penalty were lifted, insurance coverage would fall continuously from years
2019 to 2027, suggesting a large positive impact of the individual mandate on coverage rates.
This is consistent with the findings of Eibner and Nowak (2018), who found that the removal of
the individual mandate penalty would result in a decline in enrollment (ranging from 2.8 million
to 13 million people, depending on people’s response to the repeal).

After the mandate was removed, a study by Gruber and Sommers (2019) found a “taste
of compliance” effect, where they suggest that the mandate did not directly increase coverage
rates but influenced it indirectly by inducing people to obtain coverage in order to avoid the
idea of not being in compliance with the law (not to avoid the penalty), implying a positive
effect of the individual mandate on coverage rates, although the magnitude is difficult to
measure.

Overall, the reasonings behind the positive effects include the “taste of compliance”
effect and the fact that the mandate encourages healthier people, who are less likely to seek
insurance coverage, to obtain insurance coverage. This would also restrain premium increases
in the market, making it easier for people to obtain insurance coverage or maintain coverage.

Effect on Insurance Premiums

The next indicator of interest is the insurance premium. Prior to the mandate becoming
effective, Shiels and Haught (2011) estimated that, without the mandate, the implementation
of the ACA and all its other provisions would lead to a premium spiral, increasing premiums of
nongroup insurance by 12.6 percent before leveling out, compared to the case where the
mandate was implemented alongside the other provisions of the ACA. This implies that the
mandate has a positive effect on insurance premiums, keeping it from rising and making it easier
for people to obtain/maintain insurance coverage.

The Congressional Budget Office (2017) also estimated that, if the mandate were

repealed, average premiums in the nongroup market would rise by approximately 10 percent
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in most years of the decade relative to the baseline projection, implying a positive effect of the
mandate on insurance premiums. This estimation is consistent with the study of Eibner and
Nowak (2018), who estimated that there would be a rise in premiums (by 3 to 13 percent for
the bronze plans, depending on people’s response to the repeal) if the mandate penalty were
lifted.

All three studies found positive effects of the individual mandate on insurance premiums,
with the main focus being on the nongroup insurance premiums. The predicted rise in insurance
premium is mainly attributed to there being less incentive for healthy people to seek insurance
coverage.

Effect on Welfare

The next indicator is the level of welfare. Although no study has been done on the ACA’s
individual mandate, studies on the previously implemented individual mandate of the
Massachusetts reform by Hackmann, Kolstad & Kowalski (2015) shows that welfare increased by
4.1 percent as a result of the reduction of adverse selection. Estimates by the CBO show that
the ACA’s individual mandate would entice more healthy people to seek coverage, lowering
premiums, which would reduce welfare loss from adverse selection. Although there is no direct
evidence of the increase in welfare as a result of reduction in adverse selection from the ACA’s
individual mandate, it is a possibility and should be kept in mind.

Effect on the Crowding out of Private Insurance

The crowding out effect, or the impact on private insurance provision, is another indicator
that should be considered. The provisions of the ACA may lead to private insurance provision
being crowded out of the market, as it may entice those already covered by private insurance
to switch over to programs like Medicaid when the coverage requirements were expanded.
Research by Abraham, Royalty, and Drake (2016) and Sommers, Shepard, and Hempstead (2018),
as studied by Gruber and Sommers (2019), found that there was no evidence of crowding out
of private insurance (especially in employer-sponsored insurance) in the case of the ACA. The
individual mandate was cited as one of the reasons for this, as it increased the value of
employer-sponsored insurance, leading to people opting to maintain their coverage, hence
there being no observable crowding out effect. This implies a positive effect of the mandate in
terms of the crowding out effect.

Effect on Overall Healthcare Spending

The estimations of the effects of the individual mandate on overall healthcare spending

of the U.S. yielded mixed results. Two estimations were made prior to the implementation of
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the mandate. The first estimation, by Buettgens, Garrett, and Holahan (2010), found that the
implementation of the individual mandate along with other provisions of the ACA, would result
in a $53.1 billion increase in the overall health system spending of the U.S. On the other hand,
if the mandate was not implemented along with the other provisions, overall health system
spending is estimated to decrease by $10.2 billion. This implies that the mandate would
increase overall health system spending. The reason behind this may lie partly in the predicted
increase in coverage driven by the mandate. DeCristofaro (2010), also estimated that the
mandate would increase overall health system spending of the United States, although on a
smaller scale (a projected increase of $7 billion to $26 billion). The reasoning behind this is that,
with the expansion of government provisions, it would shift the burden towards the government
through increases in Medicaid spending and premium subsidies but not increase overall health
system spending by much.

Effect on Government Spending

In terms of government spending, prior to the mandate taking effect, Buettgens, Garrett,
and Holahan (2010) estimated that government spending would be used more efficiently if the
mandate was implemented, with the estimated government spending per newly insured person
falling to $2,451 instead of the $4,795 without the individual mandate, implying that the
mandate would have a positive effect on government spending on a per capita basis. However,
on the aggregate level, DeCristofaro (2010) estimated that government spending would increase
by $12 billion to $62 billion, or 1.2 to 6 percent. This implies a negative impact of the mandate
on government spending, as it raises the fiscal burden of the government.

After the mandate has taken effect, Eibner and Nowak (2018) studied the effect of lifting
the mandate on the government budget deficit. The study estimated the range of change in
the government budget deficit to be from an $8 billion reduction to a $3.6 billion increase in
2020, depending on how consumers respond to the repeal, with the decline in the deficit
attributable to declines in insurance coverage (which would reduce spending on programs such
as Medicaid).

Overall, it can be seen that, if the mandate is successful in increasing insurance enrollment
and coverage, there will be a subsequent increase in government spending as a result of
increases in the provisions to the insured.

Effect on Healthcare Quality

The last indicator is the U.S. healthcare quality. Prior to the provisions of the ACA coming

into effect, the healthcare quality of the United States has been constantly falling in terms of
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ranking compared to its peers. This result is contradictory to its health expenditure per capita,
which is highest among the 11 nations it was compared to. By 2014, when the major provisions
of the ACA came into effect, the healthcare quality of the United States was ranked last among
the 11 countries (Davis, Stremekis, Squires, & Schoen, 2014, as stated in Manchikanti et al., 2017)

By 2019, the United States’ relative healthcare quality still has not improved by much, if
it did improve at all. While the U.S. “spends more on health care than any other country”, they
“are not achieving comparable performance” with “poor health outcomes, including low life
expectancy and high suicide rates” compared to their peer nations (Tikkanen & Abrams, 2020).
Although on absolute terms, there may be improvements on many fronts, the U.S. is improving
at a rate much slower than their peers and also at a much higher cost, suggesting large
inefficiencies in the process. In addition, Tikkanen and Abrams’s (2020) analysis shows that the
U.S. has “the highest rates of avoidable mortality because of people not receiving timely, high-
quality care”, showing that there are still key deficiencies in the U.S. healthcare system. Table
1 shows a summarization of the effects of the individual mandate on the indicators.

Effect of the Individual Mandate on Different Income Groups

The implementation of the individual mandate resulted in different effects in different
income levels. Particularly, the mandate hasn’t gone down well with those in the “working and
middle class” who “earn more than 400% of the federal poverty level (FPL), who constitute
40% of the population and don’t receive any help” but are subject to the penalty if they fail
to enroll under an eligible insurance coverage (Manchikanti et al., 2017). The new and expansive
coverage requirements introduced by the ACA caused many insurance policies to fail to meet
the standard, leading to their cancellation. Some policies reduced existing areas of coverage to
be able to meet and support the new requirements. The requirements also drove up premiums,
reducing affordability. This led “those with incomes below 133% of the federal poverty level”
to move into Medicaid, while “those with incomes between 133% and 400% of the federal
poverty level were able to purchase highly subsidized insurance in newly created Health
Insurance Exchanges”. However, “those with incomes over 400% of the Federal Poverty Level
were not subsidized and faced substantial insurance premiums and out-of-pocket expenses”
(Manchikanti et al., 2017). Former President Bill Clinton had a word on this issue, stating that
“all of a sudden, 25 million more people have health care and then the people who are out
there busting it ... wind up with their premiums doubled and their coverage cut in half” (Clinton,
2016, as cited in Manchikanti et al., 2017). Yet, opting out of the insurance coverage would also

subject them to a penalty.
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On the other hand, Straw (2017) estimated that, by repealing the mandate, “millions of
low- and moderate-income people losing health insurance would be harmed” and that
“overall, low- and moderate-income people would lose much more than they’d gain from
repeal” (para. 4-6). These people, whose income are under 400 percent of the FPL, and are
eligible for Medicaid or premium tax credits, are mostly able to “get coverage for less than the
cost of the penalty”, and are not negatively affected by the mandate penalty, and perhaps may
even be helped by it, as implied by Straw. At the same time, “those with incomes below 100
percent of the poverty line who aren’t eligible for either Medicaid or premium tax credits —
are exempt from the mandate” (Straw, 2017). As such, they are unaffected by the mandate.

For those with higher income, as “health insurance coverage rises sharply with income”,
and insurance premiums are unlikely to take up a significant portion of their income, it is unlikely
that they will have to consider dropping the coverage as premiums rise (Tax Policy Center,
Urban Institute & Brookings Institution, n.d.). As such, they are affected by the mandate to a
much lesser degree than those immediately above the 400% FPL. Table 2 shows a summarization
of the effects of the individual mandate on the different income groups.

Further exploring the previously mentioned issue of the impact of the ACA on healthcare
affordability and economic inequality, a similar issue is observed when inspecting the ACA in its
entirety. Overall, the provisions, standards, and requirements of the ACA “has led to increasing
premiums and reduced affordability” (Manchikanti et al., 2017). However, the ACA has also
provided measures to help offset this cost. One of such measures is the ACA’s cost-sharing
reductions (CSR). Cost-sharing is the act of sharing the cost of covered health care services
between the insured and the insurance company, requiring the insured to make out of pocket
payments in the form of copayment, deductibles, or coinsurance (Norris, 2020). The ACA’s CSR
was introduced with the purpose of keeping healthcare costs affordable, with it providing both
cost-sharing subsidies “designed to reduce the portion of a claim that an insured will have to
pay” and lower out-of-pocket maximums (Norris, 2020). However, the eligibility is based on
income, with those eligible for CSR benefits required to be “between 100 percent and 250
percent of the federal poverty level”, and the benefits are only applied to the Silver insurance
plans (Norris, 2020). However, in the fall of 2017, “the Trump administration stopped funding
cost-sharing reductions”, causing most insurers to add the CSR costs to the premium for Silver
plans, making them disproportionately expensive (Norris, 2021). This spurred another problem,
as the premium subsidy, which is another one of the ACA’s measures to make coverage more

affordable, is based on the benchmark cost of Silver plans. The increase in costs for Silver plans
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resulted in disproportionately large premium subsidies, with some enrollees being able to obtain
Gold or Bronze plans for $0, or for free.  Similar to the CSR, eligibility for premium subsidies is
normally based on income (those eligible should have incomes between 100% to 400% of the
federal poverty level). However, for 2021 and 2022, “subsidy eligibility is based on the cost of
the benchmark plan relative to the person’s income” (Norris, 2021).

In both the case of the CSR and premium subsidies, the eligibility criteria are based on
income levels. Therefore, while the ACA has made healthcare affordable for some, particularly
those eligible for benefits or subsidies, it has made healthcare less affordable for many others,
especially the working and middle class above the 400% FPL level. This, again, brings about
the issue of inequality, as millions in the low-income group (under the 400% FPL level) enjoy
the benefits from ACA provisions while millions more above the 400% FPL level are suffering
from rising premiums and less affordable healthcare, with the impact being the most prominent

at the cutoff point of the subsidy.

Table 1 Summary of the effects of the individual mandate on the indicators

Indicators Period Results Effects
Number of Prior to the Shiels and Haught (2011): The mandate would posit
ositive
Uninsured Implementation increase insurance coverage.
(Coverage After the Frean, Gruber, and Sommers (2016): The mandate No Effect
o Effec
Rate) Implementation has little to no impact on insurance coverage.
Congressional Budget Office (2017): The mandate has -
Positive
increased insurance coverage.
Eibner and Nowak (2018): The mandate has -
Positive
increased insurance coverage.
Gruber and Sommers (2019): The mandate has
increased insurance coverage. o
Positive
- Through an indirect effect happening through the
“taste of compliance” effect
Insurance Prior to the Shiels and Haught (2011): The individual mandate
Premium Implementation would lower insurance premiums (especially in the Positive
nongroup market).
After the Congressional Budget Office (2017): The individual
Implementation mandate lowered insurance premium (especially in Positive
the nongroup market).
Eibner and Nowak (2018): The individual mandate .
Positive

lowered insurance premium (in the bronze plan).
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Table 1 (Continued)
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Indicators

Period

Results

Effects

Welfare

After the

Implementation

Hackmann, Kolstad & Kowalski (2015): It is possible
for the individual mandate to increase welfare.
- The increase in welfare is a result of the reduction

in adverse selection in the insurance market.

Positive

Crowding Out
Effect

After the

Implementation

Gruber and Sommers (2019): The individual mandate

is partially responsible for the absence of the crowd

out of private insurance provision.

- Results from the works of Abraham, Royalty, and
Drake (2016) and Sommers, Shepard, and
Hempstead (2018).

Positive

Overall
Healthcare

Spending

Prior to the

Implementation

Buettgens, Garrett, and Holahand (2010): The
individual mandate would increase overall

healthcare spending of the U.S.

Negative

DeCristofaro (2010): The individual mandate would
increase overall healthcare spending of the U.S. by a

small margin.

Negative

Government

Spending

Prior to the

Implementation

Buettgens, Garrett, and Holahand (2010): The
individual mandate would reduce government
spendings on a per capita basis.

- An increase in efficiency of government spending.

Positive

DeCristofaro (2010): The individual mandate would

increase overall government spending.

Negative

After the

Implementation

Eibner and Nowak (2018): The individual mandate

may have a positive or negative effect on

government spending (federal budget deficit).

- The resulting effect depends on the reaction of
consumers to the removal of the mandate

penalty.

Ambiguous

Healthcare

Quality

After the

Implementation

Tikkanen and Abrams (2020): The Individual mandate
had little to no significant impact on the healthcare

quality of the United States.

No Effect
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Table 2 Summary of the effect of the individual mandate on different income groups

Income Level Group Effects

Low income group under the  If they are eligible for Medicaid or premium tax credit
133% FPL line - Able to move into Medicaid
- Positively affected by the mandate

If they are not eligible for Medicaid or premium tax credit
- Exempted from the mandate penalty

- Unaffected by the mandate

Low income group between Able to purchase highly subsidized insurance in newly created Health
the 133% and 400% FPL line Insurance Exchanges
- Positively affected by the mandate

Working and middle class Not supported by the provisions.
above the 400% FPL line Faces the mandate penalty in the case of failure to obtain insurance
coverage.

Faces increased premium and less coverage as insurance companies

attempt to meet the new requirements implemented by the ACA

Negatively affected by the mandate

The upper class (high income)  Are usually covered by insurance coverage, and are unlikely to drop the
coverage due to increase in premiums as it does not take up a significant
portion of their income
- Unaffected/negatively affected by the mandate, but to a much lesser

degree than the middle class.

Sources: Manchikanti et al. (2017); Straw (2017); Tax Policy Center, Urban Institute & Brookings

Institution (n.d.)

Discussion

The Legal and Political Side of the Individual Mandate and the Affordable Care Act

The unconstitutional nature of the individual mandate has brought with it a great degree
of public outrage and calls for the mandate to be repealed. Lawsuits were immediately filed in
13 states against the mandate as soon as the legislation was passed, challenging its constitutionality.
Although the mandate became ineffective in 2019 as a result of the Tax Cuts and Jobs Act of
2017, this was not the end of the story. In February 2018, “a group of 20 states, led by Texas,
sued the federal government” in an attempt to bring down the entire ACA, while “another 17

states, led by California, were permitted by the trial court to intervene in the case and defend
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the ACA” (Musumeci, 2020). Later, two states on the Texas side withdrew from the case while
four more states joined in on defending the ACA. The ACA’s future was threatened when, “in
December 2019, the U.S. Court of Appeals for the 5th Circuit affirmed the trial court’s decision
that the individual mandate is no longer constitutional because the associated financial penalty
no longer ‘produces at least some revenue’ for the federal government” (Musumeci, 2020).
Furthermore, it was argued that “the rest of the ACA is not severable from the mandate and
should therefore be invalidated” (Kaiser Family Foundation, 2020). At the time of writing, the
constitutionality of the ACA is being reviewed by the Supreme Court in the California v. Texas case.

The effect of the ACA is far-reaching, and if the act were struck down, most if not all of
its provisions would be eliminated, and the American healthcare system would be significantly
impacted. Expanded eligibility for health coverage is one key category of provisions of the act,
with the expansion resulting in 12 million newly eligible enrollees as of June 2019, 9.2 million
people in the Health Insurance Marketplace receiving premium tax credits as of February 2020,
and 10.7 million having effectuated coverage through the Health Insurance Marketplace as of
the first quarter of 2020 (Kaiser Family Foundation, 2020). Federal minimum standards for
private health insurance is another key category of provisions of the act, with 54 million people
having “a pre-existing condition that would have been deniable in the pre-ACA individual
market” (Kaiser Family Foundation, 2020). Other key provision categories include “other
provisions affecting employers/group health plans”, “consumer assistance”, “other Medicaid
provisions”, “Medicare provisions”, and “additional provisions” (Kaiser Family Foundation,
2020). All of these provisions could be lost if the ACA were abolished. 21 million people are at
the risk of losing their insurance coverage, 60 million beneficiaries of Medicare could face
changes to medical care and higher premiums, and the cost of care for the uninsured could rise
by up to $50.2 billion (Abelson & Goodnough, 2021). The fate of the ACA and millions of
Americans now reside in the hands of the Supreme Court.

The Individual Mandate in the Context of Thailand

Although the individual mandate proved to be, to a certain degree, an effective policy in
increasing insurance coverage and lowering insurance premiums, as well as provide various other
benefits, this may only apply to the specific case of the United States. Different results may
occur when the individual mandate is implemented in other countries. Drawing comparisons to
Thailand in terms of the potential effect if the individual mandate was implemented may give
a clearer picture on how the individual mandate may perform in contexts other than the U.S.

The application of the individual mandate in Thailand can be limited, given the circumstance
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of its insurance and healthcare system. Despite sustained periods of political instability and an
under-performing economy, Thailand’s policy on universal health coverage (UHC) has made
good progress since its inception in 2002, which covered its population of approximately 66.3
million people (Sumriddetchkajorn et al., 2019).

The Constitution of the Kingdom of Thailand (1998) directed that “a person shall enjoy
an equal right to receive standard public health service, and the indigent shall have the right to
receive free medical treatment from public health centres of the State, as provided by law...”
(Chularat, 1998). This decree was met with the “Universal Health Coverage Project” issued in
2001 during the Thaksin government. The program ensured that all Thai citizens are able to
access health services with the cost of treatment of only 30 baht per illness. “The basis is that
every Thai citizen is entitled to the 30-baht scheme, but if that citizen is already covered in
another way, the other coverage will be used first,” explained Atipong Pathanasethpong,
a doctor at Khon Kaen University hospital. The 30-baht health coverage scheme covers
approximately 48 million out of the 69 million population, with the remaining population being
insured through other means such as through their employers or the civil servants medical
benefit scheme (Chia, 2020). The 30-baht health coverage scheme would later be adjusted so
that coverage is provided free of charge, under the Universal Coverage Scheme (UCS). Thailand’s
national health insurance is covered by three schemes, which are the UCS, the Civil Servants’
Medical Benefit Scheme, and the Social Security Scheme.

It can be seen that Thailand’s population has insurance coverage one way or another,
provided through the various schemes or through private or employer-sponsored coverage.
The largest intended effect of the individual mandate is to increase insurance coverage, as well
as to reduce the negative effects of the policies implemented alongside it such as the crowding
out effect, or negative effects in the market such as adverse selection and premium spirals.
In the context of Thailand’s healthcare system, where universal health coverage is provided
through the UCS, there exists no need for an incentive to increase insurance coverage. Insurance
premiums are also not a concern, as the most-basic coverage is provided free of charge.
A comparison between the healthcare and insurance systems of Thailand and the United States

is shown in Table 3.
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Table 3 Comparison of the healthcare and insurance systems between Thailand and

the United States

Characteristics Thailand The United States

Major Government Universal Coverage Scheme Medicare

Insurance / Healthcare  Civil Servants’ Medical Benefit Scheme  Medicaid

Schemes Social Security Scheme Affordable Care Act

Universal Healthcare Yes. All Thai citizens are covered under  No. U.S. citizens who are not covered

Coverage the three schemes. They can also under government schemes, employer-
choose to seek employer-sponsored sponsored insurance, or private
insurance and private insurance. insurance are left uninsured.

Healthcare Costs as a 3.793 percent as of 2018 16.885 percent as of 2018

Percentage of GDP (World Bank, n.d.a) (World Bank, n.d.b)

The fundamental differences between the healthcare and insurance systems of Thailand
and the United States imply that the applications of the individual mandate may be very limited
in Thailand. Although there may be less opposition to the individual mandate in Thailand, as
the notion of freedom of choice is not as strong as that of the United States, the costs incurred
from the mandate through monitoring, administration, and enforcing costs may be higher than
the benefits it can provide. In addition, issues of transparency, as well as corruption, have
always riddled the Thai society. Implementing a policy that is not very beneficial but would
create large opportunities for corruption may not be advisable. Hence, if there are no
fundamental changes in the healthcare and insurance systems of Thailand, it is unlikely that an
individual mandate or a similar provision will be implemented. This, by no means, implies that
the healthcare system of Thailand is perfect. There are many flaws within the current Universal
Coverage Scheme, and improvements can be made in many areas to enhance the quality of
care and standard of living in Thailand. However, an individual mandate is unlikely to be one
such improvement.

The story may be different if the ACA in its entirety is considered. The major provisions
of the ACA include expanded eligibility for health coverage, federal minimum standards for
private health insurance, other provisions affecting employers/group health plans, consumer
assistance, other Medicaid provisions, Medicare provisions, and additional provisions (Kaiser
Family Foundation, 2020). If the Thai government were to look at introducing the ACA in
Thailand, it would be extremely difficult to identify all of the impacts, as the ACA is a massive

healthcare reform, and many of the provisions are related to healthcare programs unique to
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the United States, such as Medicare and Medicaid. Nevertheless, if the government is set on
introducing the applicable provisions of the ACA to Thailand, it should expect a wide variety of
effects, including slowdowns in employment and GDP, as the U.S. case showed that “incentive
changes embedded in the ACA ... are expected to ultimately reduce employment by 3 percent
and GDP by 2 percent” (Mulligan, 2016). It is also expected for the healthcare spending of the
government to significantly increase with the provisions it implemented, as well as spending on
administrative costs, enforcement costs, and other forms of implementation costs. On the
political side, it is expected that the benefits, costs, and legality of the ACA will be intensely
debated between the government party and the opposition. In any case, the issue of the ACA
in its entirety in the context of Thailand is a topic that requires further study in order to illustrate

a clearer impact of the Act if it were implemented.

Conclusion and Policy Implications

The implementation of the individual mandate has incited a great deal of outrage from
the public. Immediately the least popular provision from the ACA, cries for its repeal and
lawsuits against its implementation were far from rare. The focal point of the opposition of the
individual mandate is in its “unconstitutional nature”, as freedom of choice is the top priority
in America. However, many studies have found that the individual mandate has had a positive
impact on many aspects of the American healthcare system. More specifically, many studies
have found evidence of a positive effect on coverage rates (although one study suggests there
to be no effect), a positive effect on insurance premiums, a positive effect on welfare, and a
positive effect in terms of the prevention of a crowding out effect. Despite that, studies have
also found that there is a negative effect on overall healthcare spending, an ambiguous effect
on government spending, and no effect on the healthcare quality of the U.S. Here, a positive
effect refers to an advantageous or beneficial effect to an indicator, while a negative effect
signifies that the effect is disadvantageous or harmful.

The effects discovered from these studies show that the individual mandate has been
effective to a certain degree in accomplishing its purpose. Evidence of it being an incentive for
people to seek insurance coverage, lowering premiums by increasing the number of healthy
people in the pool of the insured, lowering adverse selection in the insurance market, and
reducing the crowding out of private insurance provision has been found, signifying that it is able
to provide many benefits. The higher overall healthcare spending is to be expected when more

people are purchasing insurance and are engaged in the healthcare system. The lack of an
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effect on U.S. healthcare quality is also to be expected since the mandate does not target the
quality of care. Therefore, if one was able to overcome the notion of the mandate being
unconstitutional, they will be able to see that it is an effective policy that is able to accomplish
its purpose. When weighing the costs and benefits of the individual mandate, the benefits
appear to exceed the costs. Hence, the effect of the mandate on the American healthcare
system is positive.

Despite the effectiveness of the policy, the individual mandate was rendered ineffective,
with the mandate penalty set to zero. It may be difficult for the United States to see the
mandate’s resurgence due to the negative public opinion surrounding it. Politicians are unwilling
to put their popularity at risk by pushing for the reinstatement of the mandate penalty.
In addition, the success of a reinstatement would rely largely on the distribution of seats in
Congress between the Democrats and the Republicans, as past records have shown that
currently, the success or failure of the passage of a policy in the House is largely dependent on
how many seats the party supporting the policy has (partly due to the unprecedentedly high
party unity in both parties). The potential of the individual mandate making a return relies not
only on its effectiveness and the costs and benefits, but the political environment is also crucial.
Now, with Joe Biden set to become the next U.S. President, there is a possibility for a resurgence
of the individual mandate, as it was a policy spearheaded by the Democrats in the period when
Biden was the vice president to Obama. However, this is unlikely to happen in the near future
as Biden has to first establish a stable footing in Congress and among the people of America.
The negative perception of the individual mandate and its penalty may lead to backlashes from
the public if Biden is unable to present a satisfactory cause for its reinstatement. Therefore,
although a conclusion can be drawn that the individual mandate is an effective provision, and
that its benefits outweigh its costs, there is still substantial negative public opinion surrounding

it and its future remains uncertain.
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Criteria and Preparation of Manuscripts for Publication in

Journal of Economics and Management Strategy (JEMS)

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
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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
Abstract
Backeround and Significance of the Research Problem

Research Objective(s)
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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
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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 background 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
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