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This study examined the effect of adopting sustainable supply chain management (SSCM) practices on food
companies’ sustainable performance and food quality assurance in Bangkok, Thailand. Primary data were
collected through questionnaires administered to 126 food companies in Bangkok. The Seemingly Unrelated
Regression (SUR) was used to examine the effect of internal and external sustainable supply chain management
practices on sustainable performances. The Ordinary Least Squares (OLS) was employed to examine the effect of
sustainable performances on the food company’s quality assurance. The study’s empirical result revealed that
internal and external SSCM techniques positively influence the companies’ financial, environmental, and social
performances. The sustainable performance indicators (i.e. environmental, financial, and social) positively in-
fluence quality assurance. This study provides recommendations for adopting SSCM practices by food companies

in Thailand.

1. Introduction

Currently, the world’s population is more than three times larger
than it was in the mid-twentieth century, and is estimated at 8.0 billion
in mid-November 2022 from an estimated 2.5 billion people in 1950
([11, p-3). Due to increases in the global population, food has become a
crucial issue as demand for different and more quality food becomes
eminent ([2]; Yamada Consulting Group [[3], 2018; [4]]. As aresult, the
global food supply will reach 60% by 2050 to meet the expected pop-
ulation growth [5]. However, consumers are beginning to be circum-
spect about food origin, production methods, and whether foods are
eco-friendly or not [6,7].

Globally, food supply chains (FSC) are expanding to match the pro-
duction of seasonal food with the increasing demands of consumers
around the world in terms of safety, sustainability, and environmental
impacts that may, in turn, affect human societies and well-being [3,7,8].
Therefore, in recent times, the issue of sustainability in the food supply
chain (FSC) has also been a major concern among stakeholders, leading

to the development of a unique field of sustainable supply chain man-
agement (SSCM) [7,9]. Out of several sectors, such as manufacturing
and energy, the food industry is one of the most critical sectors that faces
multiple environmental, economic, and social challenges. All three are
otherwise known as the triple bottom line (TBL), contributing to a
company’s adoption of sustainability strategy [7]. The management of a
firm’s activities such that it does not affect the environment negatively,
or the negative environmental impact arising from the firms’ activities,
is the environmental domain of the SSCM [7,10,11].

Thailand is one of the primary leading producers and exporters of
many processed foods, owing to its approximately 9,000 food processing
companies. Major food exports include rice, canned tuna, sugar, meat,
cassava products, and canned pineapple. Thailand’s food and beverage
industry contributes 25% of the country’s gross domestic product. The
value of Thai food exports was $34.6 billion in 2021, an increase of
11.8% from 2020 [12,13].

Given this, the Thai food industry has become an entire sector for the
added value of agricultural products and distributes technological
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advancement and development into rural areas faster than other sectors.
Additionally, it provides income to more than 10 million people in small
agricultural households living in rural areas of Thailand [14]. Generally,
a food firm’s practices are related to sustainable supply chain manage-
ment, either internal or external, and can exist in various forms. The
practices could be seen as planning, organisational, operational, and
communication-based approaches [7]. Indeed, SSCM practices could
influence food quality because of an act on social responsibility and the
environmental management that require the company to place food
safety assurance before a sustainable performance [15].

According to Wang et al. [16], food companies have adopted some
sustainability standards, such as ISO 9001 as a quality management
system standard, ISO 14001 as an environmental management standard,
and ISO 22000 as a food safety management standard. However, these
standards are not mentioned as codes of conduct for Thailand’s food
companies to operate as sustainable companies, and the objectives and
outcomes of adopting these standards are also in doubt. Additionally,
many small to medium companies also found that the cost of changing
the entire operating process to achieve the SSCM standards is high and
worthless [7,17]. For this reason, the adoption of SSCM practices by
Thai food companies is still at the early stages as each company has its
understanding and concept of sustainable production practices. In gen-
eral, small food companies have less or no concern regarding sustain-
ability and the benefits of being sustained. Apart from this, most studies
in Thailand have focused on Green Supply Chain Management [18,19],
with few studies on SSCM practices in the FSC [20,21].

Further, globally and most importantly in Asia, several studies have
investigated SSCM in various industries, particularly the manufacturing
industry (see [16,22,23]; Zeng et al.,2013), with few studies in the FSC
[24].

Notwithstanding these fundamental challenges and the wealth of
research on SSCM practices in manufacturing industries, little work has
been conducted on the effect of both internal and external SSCM prac-
tices on the environmental, financial, social, and quality assurance
performances in the food industry in Thailand. Hence, this study is an
attempt to investigate SSCM practices in Thailand, examine the effect of
both internal and external SSCM practices’ adoption on sustainable
performance of food companies and food quality assurance in Thailand.
The results from this study will enhance the knowledge of food com-
panies on the effects of SSCM on enterprise performance to aid in
improving their sustainability and competitive advantage. This study
attempts to answer the following two questions:

1 Does the adoption of internal and external SSCM practices influence
sustainable performance of food companies in Thailand?

2 What is the effect of the adoption of SSCM practices on food quality
assurance by food companies in Thailand?

The rest of the paper is structured as follows: Section 2 presents the
literature review; Section 3 presents the materials and methods; Section
4 presents the results and discussions; and Section 5 provides the con-
clusions and recommendations.

2. Literature review
2.1. Sustainable supply and food chains

Supply chain (SC) includes the movement and storage of raw mate-
rials, inventory, and the transportation of goods from production, pro-
cessing, distribution, and consumption. Supply chain management
(SCM) is the management of the flow of goods and services from pro-
duction, harvesting, storage, transportation and processing of many
actors in the supply chain (i.e. producers, manufactures, wholesalers,
distributors, and retailers) [15]. The SCM uses management theories to
design, collect, preserve, distribute, and trace products from the begin-
ning to the end of the supply chain [25,26]. Perdana et al. [25] state that
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the food supply chain (FSC) is a set of activities to provide food for so-
ciety and maintain food security. From the production to consumption
stages, economic, social, environmental, and political factors are major
challenges in achieving sustainable development of the food sector. The
SCM is crucial in the food processing industry because timing plays an
important role for high quality, low cost and effective raw material use
[27].

Food supply chain management (FSCM) concerns production, dis-
tribution, and consumption to maintain the quality and safety of
different foods with an effective and efficient modus operandi. FSCM is
very important, given its fundamental role in meeting the needs of
human beings [28]. Previous studies have emphasised the short FSC
effects and explained the processes by which these effects could enhance
the benefits for the producer, consumer, and community [7,29-32].

Wang et al. [16] advocated that the FSC can be more sustainable by
ensuring food safety, particularly high food quality, technology use,
increased efficiency of resources, education for employees, and a greater
understanding of consumer demand. For instance, stored harvested
foods should be distributed and retailed for ultimate consumer satis-
faction; however, globally, over 30% of food is lost or wasted yearly
because of poor FSC [15,33]. Globally, about 14% of food produced is
lost in the harvest and retail stages, and about 17% of total global food
production is wasted (11% in households, 5% in the food service and 2%
in retail) [33]. Hence, effective strategies are needed to reduce food
losses and waste to feed a growing population without increasing the
environmental footprints of agriculture [15].

According to Mastos and Gotzamani [7], sustainable supply chain
management (SSCM) operates under the three dimensions of sustainable
development goals: environmental, economic, and social sustainability.
For sustainable supply chain performance, there is a need to measure
economic, environmental, operational and social parameters [34].
SSCM practices continue to influence supply chain performance (SCP) in
emerging countries, especially Thailand, South Korea, India, Malaysia,
Indonesia, China, and Taiwan. Implementing SSCM practices could help
companies increase market shares and profits. In addition to financial
benefits, SSCM practices also help enterprises satisfy their re-
sponsibilities to society, the environment, and other stakeholders in the
FSC [15,35].

According to Wang et al. (2017) and Mastos and Gotzamani [7],
quality assurance (QA) is compulsory for the development of food safety
in FSC. To implement quality assurance in food, standards such as total
quality management (TQM), continuous improvement, and ISO 9000
standards are appropriate. QA systems (QAS) would enhance the satis-
faction of customers’ implicit and explicit expectations and the
competitiveness for companies in the food industry. The continuous
interaction of agribusiness with competitive markets increasingly re-
quires the efficiency and reliability of their products and services as
crucial aspects of competitiveness. The QAS, such as the International
Standard Organization 9000 (ISO), Total Quality Management, Hazard
Analysis and Critical Control Point (HACCP), and Good Manufacturing
Practice (GAP) codes are implemented by companies to achieve effective
quality assurance (Wang et al., 2017; [15]). This is because quality en-
courages more customer attraction and lower operating costs. While
quality assurance (QA) schemes build up expenses, they also bring
benefits and reinforce a company’s competitive position.

In Thailand, the spread of supermarkets and modern retailing started
in the 1990s due to huge foreign investments [15,36] and an increase in
per capita incomes and economic development in the main cities — such
as Bangkok — which led to a change in diet of the residents. People
require more high-quality food products, inducing many changes in food
systems and closer coordination among actors in the food supply chains
[15,37]. These social changes require social and technological in-
novations coupled with understanding of consumer preferences, if food
companies are to remain competitive. Thus, both internal and external
factors are relevant and could significantly influence the performance of
food companies. For instance, a food company can reduce waste by
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introducing advanced technological and food-quality standards.

Meanwhile, from previous studies, the quality evaluation’s founda-
tion for food is generally subjective, with various characteristics of food
- such as nutritional and safety attributes of food or its appearance,
smell, texture, and flavour — which are generally judged by human in-
spectors [7,15]. Nevertheless, there are limited studies on the qualita-
tive and quantitative insights into the impact of internal and external
factors on the performance of companies, one of the key stakeholders in
food supply chains [15]. Likewise, strategies for enhancing environ-
mental, financial, and social performances and food quality assurance
are under-represented in the literature, while the emphasis on such is-
sues is often not reflected in guidelines and policies [15].

On the other hand, when a firm’s activities improve the community
and individual employees’ livelihoods, it is deemed to have fulfilled the
social domain of the SSCM [11,22,38]. The economic domain of the
SSCM is concerned with improving the firm’s financial benefits, such as
market share, cost reduction, and profits accruing to the firm [7,11,39].
SSCM practices can be either internal or external. Focusing on each or
both positively impacts firm performance [11, 16]. Food companies are
focusing on advancing sustainable supply chain management practices
(SSCM) [40]. Through SSCM, food companies would benefit from sus-
taining economic viability (profit), with no grave implications for the
environment (plant) and social systems (people) [41,42]. In effect, the
environmental and social practices of SSCM have a positive effect on
performance by reducing significant costs (replacing non-compliant
suppliers) and operational (delivery delays by labour) affairs concern-
ing suppliers [7,43]. To this end, the performance of the triple bottom
line (TBL), if not mandatory, is gaining significance [44], and food
companies adopting the TBL approach could be utilised as a yardstick to
confirm sustainable efforts [34]. Several studies have investigated SSCM
in various industries, particularly in the manufacturing industry, with
few studies in the FSC [24]. For example, Mitra and Datta [45] analysed
the diversity influencing sustainable supply chains; and Glover [41]
explored the dark side of supermarket-driven sustainable dairy supply
chains. Das [46] examined sustainable practices in SCM and their impact
on firm performance (i.e. social and environmental practices in SCM and
SSCM performance). Phan et al. [23] analysed the effect of SSCM
practices on the performance of Vietnamese manufacturing companies.
Likewise, several studies have analysed the influence of SSCM practices
on a firm’s performance at different levels in different countries [16,22].
Recently, Kitsis and Chen [44] analysed motives for driving SSCM. In
Thailand, most studies have focused on green supply chain management
[18,19], with few studies on SSCM practices in the FSC [20,21].

In terms of quality assurance, SSCM practices could influence food
quality because of an act of social responsibility and the environmental
management aspects that require the company to place food safety
assurance before sustainable performance [15].

A review of the literature [15,47] of SSCM suggests that few studies
simultaneously consider all aspects of sustainability (financial, social,
and environmental perspectives). While many researchers have exam-
ined the food supply chain area and its sustainability, little research has
been done on the effects of internal and external SSCM practices on
sustainable performance and food quality assurance. Besides, the pre-
vious studies focussed on the economic and environmental performance
aspects, whereas the social dimension and the integration of the three
sustainability dimensions were not examined [7,22]. Meanwhile, since
companies are taking responsibility for compliance with food quality
requirements, finding options for tackling environmental footprints
while achieving financial performance, social performance and food
quality assurance is critical for the sustainance of food supply chains.
Therefore, this paper examines the effect of the adoption of internal and
external SSCM practices on sustainable performance and food quality
assurance of food companies in Thailand.
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Table 1
Variables, description and a priori expectation.
Variable Description Expected
sign
Dependent
Variables

EP Environmental Performances

FP Financial Performance

SP Social Performance

FQA Food Quality Assurance

Independent Variables

FQA1 Concerns on Specification of Products +

FQA2 Target fulfilment on specified quality criteria or +
standards

FQA3 Records on recall products +

FQA4 Effects of quality on increase in market share and ~ +
sale performance

FQA5 Effect of customer feedback on product quality +
improvement

EM The environmental management

GPM General practices of environmental management +

GFP Green food production +

SUP Sustainable Packaging +

EPM Environmental Protection Management +

SM The social responsible management +

SM1 Food Safety Management +

SM2 Social Service and Philanthropy +

SM3 Employees Right Protection +

SMA The supply chain member monitoring and +
assessment

SMA1 The engagement in supplier qualification and +
selection process management

SMA2 Strategic performance measures with suppliers +

SMA3 Concern about organisational factors of suppliers  +

SMA4 Concern about environmental factors in supplier +
selection decision

SMAS5 The adoption of supplier performance evaluation  +
processes

SMA6 Dependency on management or expert opinion +
and previous supplier performance and decisions

SMA?7 Monitoring of individual supplier +

SCC The supply chain member collaboration +

SCC1 Adoption of the technological integration +

SCC2 Adoption of the logistical integration +

SCC3 Emphasis of enhanced communication +

SCC4 Concern about quality of shared information +
along the supply chain

SCC5 Concern about transparency among individuals +

SCC6 Joint Development with partners in the supply +
chain

SCC7 Engagement in long-term relationship with +
suppliers

2.2. Theoretical framework

The dominant theories employed to explain SSCM include the
Resource-Based View (RBV) theory, Transaction-Cost theory, Institu-
tional theory and Stakeholder theory [48]. However, given that this
study investigated the influence of external and internal practices on
SSCM performance indicators, the Resource-Based View theory and
Stakeholder theory were used to underpin this study. The RBV theory
was adopted to explain the effect of internal supply chain practices on
supply chain performance, whiles the Stakeholder theory was used to
explain the effect of external supply chain practices on supply chain
performance. The Resource-Based View (RBV) is based on the idea that
the resources available to a business impact its success. These resources
allow the company to function and provide a distinct competitive
advantage. The RBV contends that utilising existing resources effectively
and efficiently enhances the ability of a company to take advantage of
external possibilities [49]. Thus, the available resources at a firm’s
disposal augment the adoption of environmental management (EM) and
social responsibility management (SM) practices such as green food
production, sustainable packaging, environmental protection
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Fig. 1. Map of the study area in Bangkok, Thailand.
Source: Adapted from Peungnumsai et al. [52].

management, food safety management, social service and philanthropy,
and employee’s right protection (refer to Table 1). Therefore, it is ex-
pected that environmental management and social responsibility man-
agement practices — which form the RBV theory construct in this study —
would significantly affect sustainable supply chain performance. In
contrast, the Stakeholder theory espoused that the activities of com-
panies affect both internal and external parties [48]. A company’s
obligation to live up to its stakeholders’ expectations is known as
corporate social responsibility [50]. By integrating the vast network of
players into their strategy, businesses may ensure their long-term sur-
vival and maintain their right to operate. This study considers that firms
do not focus solely on their internal processes to improve their perfor-
mance. Thus, they ensure a proper relationship between their suppliers
and other stakeholders to maintain long-term relationships with these
players. Hence, external activities such as supply chain member moni-
toring and assessment (SMA) and supply chain member collaboration
(SCC) (refer to Table 1 for specific practices on each) are considered
crucial to improving supply chain performance. Consequently, it is ex-
pected that supply chain member monitoring and assessment (SMA) and
supply chain member collaboration (SCC) practices which form the
Stakeholder Theory construct in this study would significantly affect
sustainable supply chain performance.

3. Material and method
3.1. Study area

This study was conducted in the Bangkok metropolitan area, known
as the capital city of Thailand (Fig. 1). Itis located at 13° 44’ 12.1812” N
and 100° 31’ 23.4696" E. Bangkok has a total area of approximately
156,900 hectares (ha) and its population is about 5.59 million people
(8.5% of the total population in Thailand) [51]. An increase in the
population, economic development, living and consumption lifestyle,
and transport system induced the expansion of the food market in
Bangkok compared to other regions in Thailand [3]. Bangkok’s citizens
contribute the most to the remarkable growth of dining-out expenditure
since families and individuals in urban areas have long working hours
and limited time for homemade cooking. Rising incomes and a wide
variety of available products in urban areas also encourage them to eat
out frequently. Consequently, these factors increases the demand for
quality food products with good taste, safety, and trustworthiness [3].

3.2. Sample size, sampling technique and data collection

This study’s primary data was collected from Thai food companies
registered in Bangkok Metropolis, Thailand. According to the National
Food Institute-NFI [53], the number of Thai food companies registered
in Bangkok Metropolis, Thailand, was 1,967. Adopting Yamane’s for-
mula [54], the sample size was calculated as follows:

Lo N 1967
14+ N(e?)  1+1,967(0.12)

=952 ~ 95 companies (@D)]

where N denotes the total population, e denotes the margin of error from
the selection sample (0.10), and n denotes the sample size.

Therefore, this study’s sample size was, at least, 95 processed food
companies in Bangkok, Thailand.

A multistage sampling technique was used to collect data from food
companies in Bangkok Metropolis, Thailand, from June to August 2019.
First, adequate Thai food companies in Bangkok Metropolis were pur-
posively selected. Second, a stratified method was employed to cate-
gorise the population of 1976 food companies into six groups based on
the annual revenues in 2017. Third, the proportional sampling method
was employed to calculate the sample size of each group (refer to Table 3
for details). Later, a simple random technique was employed for data
collection. In total, a sample size of 126 companies was used to improve
the accuracy of the study results, thereby reducing the margin of error to
0.0862 (confidence level of 91.38%).

To ensure the quality of the responses, each respondent was inter-
viewed for approximately one hour. The Thai language was used for
easy discussion, and the result was then converted into English for the
final report.

In this study, a structured questionnaire was used for data collection.
In the questionnaire, seven-point Likert scale was used as follows: 1 =
extremely disagree, 2 = moderately disagree, 3 = slightly disagree, 4 =
neutral, 5= slightly agree, 6 = moderately agree, and 7 = strongly agree.
The respondents were asked about the demographic characteristics (i.e.
total revenue and type of products). Based on the main objective of this
study, data on the firms’ performances (i.e. Environmental performance,
Financial Performance, and Social performance), and quality assurance
were first collected.

The SSCM practices were grouped into internal and external prac-
tices. In this study, the internal SSCM practices included two main
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factors: environmental management (including general practices of
environmental management, green food production, sustainable pack-
aging, and environmental protection management) and socially
responsible management (including food safety management, social
service and philanthropy, and employee rights protection). Alterna-
tively, the external SSCM practices consisted of two main sections:
supply chain member monitoring and assessment; and supply chain
member collaboration. Supply Chain Member Monitoring and Assess-
ment included engagement in supplier qualification and selection pro-
cess management, strategic performance measures with suppliers,
concern about suppliers’ organisational factors, concern about envi-
ronmental factors in supplier selection decisions, the adoption of sup-
plier performance evaluation processes, dependency on management or
expert opinion and previous supplier performance and decisions, and
monitoring of the individual supplier.

3.3. Method of analysis

Descriptive statistics, including frequency and percentage, were
employed to explore the data on the food companies. For the econo-
metric analyses, first, Seemingly Unrelated Regression (SUR) was used
to determine the effect of internal and external SSCM practices on sus-
tainable performance. The SUR was used to analyse the equations
regarding the effect of internal and external SSCM practices on food
companies’ sustainable performance indicators (i.e. environmental,
financial, and social). SUR is a system estimation procedure composed of
multiple regression equations, with dependent variables and widely
different sets of independent variables. This approach accounts for
contemporaneous correlations of errors across equations. Second, the
ordinary least squares (OLS) method was employed to determine the
effect of sustainable performance of food companies on quality
assurance.

First, the index values were calculated as representative for each
group of questions as one variable. For instance, sustainable perfor-
mance was measured using financial, environmental, and social per-
formance constructs. Following Zhu et al. [55], measures of financial
performance included six variables that were measured using a Likert
scale. Likewise, financial performance, social performance, and quality
assurance included eight, four, and five variables on a Likert scale,
respectively.

To calculate the index value, the total score of each group of ques-
tions was calculated and divided by the total number of questions in
each particular group, as shown in Eq. (2):

(LS,
>n

where i denotes the index value, S denotes the score of each group of
questions, and n denotes the number of questions in the group (Please
refer to Table 1 for further details).

After all the index values were calculated for the variables, they were
used for the regressions (i.e. SUR and OLS).

Table 1 shows the independent variables, including both internal
SSCM practices and external SSCM practices. Internal SSCM practices
consist of two key factors: environmental management (EM) and social
responsibility management (SM). External SSCM practices were defined
by two major factors: supply chain member monitoring and assessment
(SMA), and supply chain member collaboration (SCC). Each of these
major factors consist of several sub-factors (as shown in Table 1), and
Table 1a in the Appendix presents the reliability tests of all the scales
used in this study. All the constructs under sustainable performance,
internal and external SSCM practices, and quality assurance are inter-
nally consistent with Cronbach’s alpha values that were more than 8.0,
indicating the reliability or internal consistency of the set of scales used
in this study. In this study, the Microsoft Excel package and STATA
version 17 were employed for the data analysis.

(2
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3.3.1. Internal SSCM practices on sustainable performance

First, to examine the effect of internal SSCM practices on sustainable
performance, three equations are specified as follows.

The empirical model of the effect of internal SSCM practices on
environmental performance is specified in Eq. (3):

EP = ay + a,GPM + o,GFP + o;SUP + o, EPM + osSM | + asSM,
+0,SM; + e &)

where EP denotes environmental performance, o; denotes the parame-
ters to be estimated, and e denotes the error term, and the rest of the
variables are as defined in Table 1.

The empirical model of the effect of internal SSCM practices on
financial performance is specified in Eq. (4):

FP =B, + B,GPM + B,GFP + B,SUP + B,EPM + B;SM, + B,SM,
+ B, SM; + p C))

where FP denotes financial performance, p; denotes the parameters to be
estimated, and p denotes the error term, and the rest of the variables are
as defined in Table 1.

The empirical model of the effect of internal SSCM practices on social
performance is given in Eq. (5):

SP =vy,+v,GPM + y,GFP + y,SUP + y,EPM + vsSM, + v,SM,
+ ’Y7SM3 +v (5)

where SP denotes social performance, y; denotes the parameters to be
estimated, and v denotes the error term, and the rest of the variables are
as defined in Table 1.

3.3.2. The external SSCM practices on sustainable performance

Second, to examine the effect of external SSCM practices on sus-
tainable performance, another set of three equations is specified as
follows.

The empirical model of the effect of external SSCM practices on
environmental performance is specified in Eq. (6):

EP, =@, + ¢, SMA| 4+ ¢,SMA; + ¢;SMA; + ¢, SMA4 + ¢sSMAs + @ SMAc+
@7SMA7 4+ pgSCC 4+ 9o SCCr 4+ ¢,,SCC5 + ¢, SCCy + ,SCCs5 4 3,SCCe+
©145CC7 +k

(6)

where EP; denotes environmental performance, @; denotes the param-
eters to be estimated, and k denotes the error term, and the rest of the
variables are as defined in Table 1.

The empirical model of the effect of external SSCM practices on
financial performance is specified in Eq. (7):

FP[ = +w1SMA1 +602SMA2 +a)3SMA3 +U)4SMA4 +CO5SMA5 +G)GSMA()+
0)7SMA7 +CO3SCC1 +CU9SCC2 +(D]OSCC3 +CU1]SCC4 +0)12$CC5 +(U]3SCC6+
(1)14SCC7 +n

)

where FP; denotes financial performance, ®, denotes the parameters to
be estimated, and n denotes the error term, and the rest of the variables
are as defined in Table 1.

The empirical model of the effect of external SSCM practices on so-
cial performance is given in Eq. (8):

SP, =ly+ 1 SMA, +15L,SMA; +13SMA; +1,SMA 4+ 1sSMAs + [, SMAg + 1, SMA; +
3SCC,+1ySCCr +11oSCC3+111SCC4+11SCCs+1135CCe +114SCC7 +m

(®

where SP; denotes social performance, I, denotes the parameters to be
estimated, and m denotes the error term, and the rest of the variables are
as defined in Table 1.
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Table 2
Demographic information of the companies categorised by year of
establishment.

Year of establishment Frequency Percentage (%)
1925 - 1949 5 3.97%

1950 - 1974 22 17.46%

1975 - 1999 60 47.62%

2000 - 2018 39 30.95%

Total 126 100.00%

Source: Authors’ survey (2019).

Table 3
Demographic information of the companies categorised by total revenue in
2017.

Revenue in 2017 (1,000 THB) Frequency Percentage (%)
less than 1,000 7 5.56%

1,000 - 9,999 29 23.02%
10,000 - 99,999 38 30.16%
100,000 - 999,999 25 19.84%
1,000,000 - 9,999,999 19 15.08%
10,000,000 and above 8 6.35%

Total 126 100.00%

Source: Authors’ survey (2019). Note: 1 THB= 0.0322 USD.

Table 4
Demographic information of the companies categorised by the major type of
products.

Type of products Frequency Percentage
Poultry Products 32 25.40%
Snack food 15 11.90%
Processed seafood 15 11.90%
Processed food 13 10.32%
Seafood 9 7.14%
Fresh and processed food 7 5.56%
Sausage 7 5.56%
Canned fruits 6 4.76%
Cooking oil 5 3.97%
Noodle 5 3.97%
Frozen fruits and vegetable 3 2.38%
Sugar Products 3 2.38%
Bakery food 2 1.59%
Canned food 2 1.59%
Chicken egg 1 0.79%
Fresh and processed beef 1 0.79%
Total 126 100.00%

Source: Authors’ survey (2019).

3.3.3. The sustainable performances on quality assurance

The study also examined the effect of sustainable performance on
food quality assurance. Eq. (9) is the empirical model of the effect of
sustainable performance on food quality assurance.

QA =M, + M,EP + M,FP + M;SP + q 9)

where QA denotes quality assurance; EP, FP, and SP denote environ-
mental performance, financial performance, and social performance,
respectively; M; denotes the parameters to be estimated; and ¢ denotes
the error term.

4. Results and discussion
4.1. Socio-demographic characteristics of the food companies

Table 2 shows the demographic characteristics of the sampled126
companies in Bangkok, Thailand. The results indicated that almost half

of the companies in this study started their businesses during the period
1975-1999 (47.62%), followed by companies established during 2000-
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Table 5
Results of the effect of internal SSCM practices on sustainable performance.
No.  Variables Coefficient  Std. t- p-value
Error Statistic

1 General practices of 0.235 0.049 4.795 0.000%**
environmental
management

2 Green food production 0.048 0.040 1.198

3 Sustainable Packaging -0.333 0.059 -5.633

4 Environmental Protection 0.329 0.068 4.871
Management

5 Food Safety Management 0.208 0.063 3.312 0.001 ***

6 Social Service and 0.023 0.043 0.530 0.596
Philanthropy

7 Employees Right 0.049 0.072 0.678 0.498
Protection

8 General practices of 0.292 0.058 5.024 0.000%**
environmental
management

9 Green food production 0.072 0.047 1.524 0.128

10 Sustainable Packaging -0.397 0.070 -5.634 0.000***

11 Environmental Protection 0.396 0.078 5.054 0.000%**
Management

12 Food Safety Management 0.259 0.072 3.602 0.000***

13 Social Service and 0.094 0.050 1.881 0.060*
Philanthropy

14 Employees Right 0.011 0.084 0.135 0.893
Protection

15 General practices of 0.205 0.040 5.125 0.000%**
environmental
management

16 Green food production 0.049 0.033 1.503 0.133

17 Sustainable Packaging -0.295 0.048 -6.086 0.000%**

18 Environmental Protection  0.294 0.054 5.430 0.000%**
Management

19 Food Safety Management 0.204 0.050 4.091 0.000%**

20 Social Service and 0.069 0.035 2.001 0.046**
Philanthropy

21 Employees Right -0.013 0.058 -0.228 0.820
Protection

Note: ***, ** and * indicate statistical significance at the 1%, 5%, and 10%
levels, respectively.

R? = 0.7711, R3 = 0.8460, RZ = 0.8077, R = 0.8077, RZ = 0.7549, R? =
0.8504.

2018 (30.95%). From 1950 to 1974, 22 companies launched their
businesses (17.46%), whereas only five were established during 1925-
1949 (3.97%).

Based on the total revenue of 126 companies in 2017, this study
divided the revenue range into six groups (Table 3). The data showed
that, in 2017, 6.35% of the companies obtained the highest revenue of
more than 1 trillion THB of net revenue, whereas only 5.56% had less
than 1 million THB of net revenue in 2017. Most companies (30.16%)
had a net revenue of between 10 million Thai baht (THB) and less than
100 million THB, followed by 23.02% of companies that achieved net
revenue between 1 million baht and 10 million baht.

There were 16 different types of major products sold by each com-
pany (Table 4). Approximately 25% of the companies in this study
participated in poultry products. Snack and processed seafood shared
the same value of 11.9% of the total companies. Other products shows
lower values of less than 11%. Only one (1) company engaged in chicken
eggs, fresh and processed beef (0.79%).

Since the year 2000s, Thai people have consumed more poultry
products due to the affordable price and good protein, compared to
other kinds of meat, such as pork, beef, and goat. Chicken meat, poultry
ready-to-cook meals, and chicken nuggets are examples of poultry
products which are always available in supermarkets, convenience
stores, fast-food restaurants, and wet markets. In particular, fast-food
restaurants offer different menus for poultry meals and significantly
expand their networks as a leader in the domestic chain [3,56]. It is the
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Table 6

Results of the effect of external SSCM practices on sustainable performance.

No.

Variables

Coefficient

Std.
Error

t-
Statistic

p-value

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

The engagement in
supplier qualification and
selection process
management

Strategic performance
measures with suppliers
Concern about
organisational factors of
suppliers

Concern about
environmental factors in
supplier selection decision
The adoption of supplier
performance evaluation
processes

Dependency on
management or expert
opinion and previous
supplier performance and
decisions

Monitoring of individual
supplier

Adoption of the
technological integration
Adoption of the logistical
integration

Emphasis of enhanced
communication

Concern about quality of
shared information along
the supply chain
Concern about
transparency among
individuals

Joint development with
partners in the supply
chain

Engagement in long-term
relationship with suppliers
The engagement in
supplier qualification and
selection process
management

Strategic performance
measures with suppliers
Concern about
organisational factors of
suppliers

Concern about
environmental factors in
supplier selection decision
The adoption of supplier
performance evaluation
processes

Dependency on
management or expert
opinion and previous
supplier performance and
decisions

Monitoring of individual
supplier

Adoption of the
technological integration
Adoption of the logistical
integration

Emphasis of enhanced
communication

Concern about quality of
shared information along
the supply chain

Concern about
transparency among
individuals

-0.012

0.176

0.035

0.008

0.032

0.125

-0.081

0.066

0.046

-0.028

0.048

0.004

-0.077

0.075

0.059

0.152

0.056

0.019

0.048

0.174

-0.193

0.057

0.048

-0.009

0.064

0.022

0.029

0.036

0.031

0.042

0.041

0.040

0.044

0.025

0.035

0.046

0.044

0.045

0.045

0.036

0.032

0.038

0.033

0.046

0.045

0.044

0.049

0.027

0.038

0.050

0.048

0.050

-0.397

4.906

1.136

0.189

0.796

3.147

-1.848

2.632

1.336

-0.602

1.099

0.087

-1.708

2.115

1.844

3.964

1.713

0.402

1.068

4.005

-3.970

2.097

1.254

-0.174

1.341

0.440

0.692

0.000%***

0.256

0.850

0.427

0.002%**

0.065*

0.009***

0.182

0.547

0.272

0.931

0.088*

0.035**

0.066*

0.000%**

0.087*

0.688

0.286

0.000%***

0.000***

0.036**

0.210

0.862

0.181

0.660
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Table 6 (continued)

Coefficient  Std. t-
Error Statistic

No.  Variables p-value

48 Joint development with -0.123 0.050 -2.482 0.013**
partners in the supply
chain

49 Engagement in long-term
relationship with suppliers

50 The engagement in
supplier qualification and
selection process
management

51 Strategic performance
measures with suppliers

52 Concern about
organisational factors of
suppliers

53 Concern about
environmental factors in
supplier selection decision

54 The adoption of supplier
performance evaluation
processes

55 Dependency on
management or expert
opinion and previous
supplier performance and
decisions

56 Monitoring of individual
supplier

57 Adoption of the
technological integration

58 Adoption of the logistical
integration

59 Emphasis of enhanced
communication

60 Concern about quality of
shared information along
the supply chain

61 Concern about
transparency among
individuals

62 Joint development with
partners in the supply
chain

63 Engagement in long-term
relationship with suppliers

0.079 0.039 2.028 0.043**

0.035 0.025 1.407 0.160

0.114 0.030 3.816 0.000%***

0.040 0.026 1.553 0.121

0.005 0.036 0.135 0.893

0.037 0.035 1.064 0.288

0.114 0.034 3.391 0.001***

-0.114 0.037 -3.034 0.003***

0.046 0.021 2.194 0.029**

0.042 0.029 1.426 0.154

-0.004 0.039 -0.111 0.911

0.052 0.037 1.425 0.155

0.003 0.039 0.065 0.948

-0.076 0.038 -1.975 0.049**

0.062 0.030 2.060 0.040**

Note: ***  ** and * indicate statistical significance at the 1%, 5%, and 10%
levels, respectively.

R? = 0.7711, R3 = 0.8460, R? = 0.8077, R = 0.8077, RZ = 0.7549, R? =
0.8504.

government’s efforts to tightly regulate the national food market and
eliminate the importation of poultry products. By issuing import ap-
provals, high tariffs, and a discriminatory import permit fee for chilled
or frozen uncooked meat, it has successfully prevented the importer
from entering the domestic market and supported local poultry pro-
ducers in Thailand [57].

4.2. Effect of the adoption of sustainable practices on company’s
performance and food quality assurance

4.2.1. Effect of internal and external SSCM practices on sustainable
performance

Table 5 shows the effect of internal SSCM practices on the sustain-
able performance of food companies. Egs. (3)-(5) show the relationships
between internal sustainable supply chain practices (SSCM) and envi-
ronmental performance, financial performance, and social performance,
respectively. R% of Eq. (3) of 0.7711 indicates that internal SSCM
practices influenced approximately 77% of the variations in environ-
mental performance. Similarly, Rg of Eq. (4) and R% Eq. (5) show that
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internal SSCM practices influence approximately 85% and 81% of the
variations in financial and social performance, respectively (Table 5).

For the external SSCM, Rﬁ of Eq. (6) indicates that external SSCM
practices influence approximately 81% of the variations in financial
performance; R2 of Eq. (7) and R% Eq. (8) show that external SSCM
practices influence approximately 75% and 85% of financial and social
performance variations, respectively (Table 6).

Eq. (3) focuses on the relationship between internal SSCM practices
and environmental performance. The results revealed that the following
variables: general practices of environmental management, environ-
mental protection management, and food safety management showed a
positive relationship, whereas the variables of sustainable packaging
showed a negative relationship with environmental performance.
Regarding the relationship between internal SSCM practices and finan-
cial performance in Eq. (4), the general practices of environmental
management, environmental protection management, food safety
management, and social service and philanthropy had positive re-
lationships with financial performance; on the other hand, sustainable
packaging had a negative relationship with financial performance. Eq.
(5) was used to study the relationship between internal SSCM practices
and social performance. The results revealed that environmental man-
agement, environmental protection management, food safety manage-
ment, and social service and philanthropy had positive relationships
with social performance, whereas sustainable packaging was negatively
correlated with social performance (Table 5).

Egs. (6)-(8), respectively, show the relationships between the
external sustainable supply chain practices (SSCM) and environmental
performance, financial performance, and social performance.

The results of Eq. (6) revealed that the following variables — strategic
performance measures with suppliers, dependency on expert opinion
and previous supplier performance and decisions, adoption of techno-
logical integration, and engagement in a long-term relationship with
suppliers — had positive relationships with environmental performance.
On the other hand, monitoring individual suppliers and joint develop-
ment with partners in the supply chain had negative relationships with
environmental performance.

The results of Eq. (7) revealed that the following external SSCM
practices had positive relationships with financial performance:
engagement in supplier qualification and selection process manage-
ment, strategic performance measures with suppliers, concern about
suppliers’ organisational factors, dependency on expert opinion and
previous supplier performance and decisions, adoption of technological
integration, and engagement in long-term relationships. However,
monitoring individual suppliers and joint development with partners in
the supply chain negatively affected environmental performance. Eq. (8)
reveals that strategic performance measures with suppliers, dependency
on expert opinion and previous supplier performance, adoption of
technological integration, and food safety management had positive
relationships with social performance. Nevertheless, monitoring indi-
vidual suppliers and joint development with partners in the supply chain
had negative relationships with social performance (Table 6).

A brief discussion of the results is presented below. Internal SSCM
practices are significantly related to companies’ environmental perfor-
mance. This study found that both environmental and socially respon-
sible management played a vital role in food companies. The food
companies concerned about social responsibility and environmental
management were able to fulfil their environmental development tar-
gets compared to other companies concerned about this issue. Previous
studies found that the execution of environmental practices could lead to
better environmental performance [15,58]. Moreover, internal socially
responsible practices, particularly on employees, would increase
awareness by protecting the environment and improving the company’s
environmental performance [59].

The results of this study also show the relationship between internal
SSCM practices and financial performance. Financial performance is
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obviously the most important factor that all companies are targeting to
increase [7]. Companies embracing environmental management prac-
tices might cut production and operation costs during the processes.
Thus, companies that integrate environmental responsibility and eco-
nomic strategy might witness resource-saving effects, improvement of
brand image, and the relationship among stakeholders, which are crit-
ical drivers of expanding revenue of the companies. It highlights that the
good reputation and image of a company are positively related to sus-
tainability issues and the development of eco-brand for easier access to
market and a good network of partners in the industry [7]. Using more
eco-friendly materials and processes at the company level could enhance
production efficiency, minimise resource utilisation, and ultimately
reduce production costs [7]. The study’s results also showed that so-
cially responsible management led to an improvement in financial per-
formance. Similarly, previous research has revealed that companies that
improve the working environment’s safety conditions might reduce
accidents, increase productivity, reduce losses within the system, and
improve employee satisfaction. Therefore, to increase production effi-
ciency, companies are expected to adopt socially responsible manage-
ment practices [7]. Further, the results that revealed that key variables
under environmental management and social responsibility manage-
ment practices used for firm’s internal practices influence the perfor-
mance indicators (financial, environmental, quality assurance) and this
validates the proponents of the Resource-Based View theory.

Supply chain member monitoring and assessment, and supply chain
collaboration were considered critical factors that could improve a
firm’s financial performance [7]. By monitoring or working with other
supply chain members, a company can achieve higher efficiency in
production and lower waste emissions, resulting from fewer resources
consumed and reduced production costs. On the other hand, the study
results also indicated a connection between supply chain collaboration
and the company’s environmental performance [7,15,33]. Mastos and
Gotzamani [7] revealed that customers and firms are more likely to be
concerned about food origin, safety, quality, and sustainable produc-
tion, such as biodiversity conservation and environmental pressure.
More and more customers are willing to pay more for their demand for
environmentally friendly products and services. Hence, for the imple-
mentation of SSCM, companies need to make significant investments to
provide the right customer with the right product at the right place for
sale and at the right price.

External SSCM practices influence the social performance of com-
panies. This study found that adopting supply chain member monitoring
and assessment was one of the drivers of social performance. Sancha
et al. [60] found that monitoring and assessing suppliers and retailers
positively influences social performance. For retailers, the sales of
outdated food influence the firm’s reputation, although it has performed
well in food safety assurance. Thus, food companies need to reduce the
risk of such activities by adopting an effective monitoring and evalua-
tion mechanism. For instance, a good supplier-retailer relationship
might benefit food safety assurance. Good cooperation between input
suppliers, food producers, and retailers was essential to building mutual
trust and social awareness, promote effective sustainability manage-
ment of its supply chain, and contribute to the industry’s sustainable
development. Thus, adopting socially responsible management practices
can improve social performance and productivity [7].

The results also revealed an association between external SSCM
practices and environmental performance. Likewise, Sancha et al. [60]
revealed that supplier and retailer monitoring, and evaluation positively
affect environmental performance. Several supply chain members dis-
played unethical behaviour in managing food safety or failed to comply
with the law. The abuse of additives harmed the quality of raw materials
for the upstream supplier, contributing directly to food product safety.
The sales of outdated foods affect the company’s reputation for retailers,
although they have performed well in food safety assurance. Thus, food
companies must adopt effective monitoring and evaluation mechanisms
to reduce such risks. Furthermore, the discovery that internal business
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Table 7

Effect of sustainable supply chain practices on food quality assurance.
Variables Coefficient Standard Error p-value
Environmental Performance 0.1708 0.0725 0.0200%*
Financial Performance 0.2570 0.0757
Social Performance 0.3010 0.0840 .
R-squared 0.7042 Mean dependent var 5.8714
Adjusted R-squared 0.6969 S.D. dependent var 0.5654
S.E. of regression 0.3113 Akaike info criterion 0.5349
Sum squared resid 11.8208 Schwarz criterion 0.6250
Log likelihood -29.7018 Hannan-Quinn criter. 0.5715
F-statistic 96.7963 Durbin-Watson stat 1.8386
Prob(F-statistic) 0.0000

Note: *** and ** indicate statistical significance at the 1% and 5% levels,
respectively.

practices like supply chain member monitoring and assessment (SMA)
and supply chain member collaboration (SCC) have an impact on per-
formance metrics (financial, environmental, and quality assurance)
confirms the Stakeholder theory. The findings support the notion that
organisations’ successes are strongly impacted by how well they incor-
porate supplier and stakeholder concerns into their operations.

4.2.2. Effect of sustainable performances on food quality assurance

Table 7 shows the effect of sustainable supply chain management
(SSCM) practices on food quality assurance’, including environmental
performance, financial performance, and social performance. The re-
sults indicate that sustainable supply chain management practices
influenced approximately 70% of the variations in food companies’
quality assurance. All three dimensions of SSCM practices (environ-
mental, financial, and social performance) positively influenced com-
panies’ quality assurance. For all business operations, SSCM
continuously exposes its efforts to obtaining the positive outcomes of
environmental and sustainable performance goals. The environmental
practices could reduce cost based on technical and quality improve-
ments, leading to the achievement of both enhanced environmental and
financial performances [7]. Indeed, food companies with a competitive
advantage could enhance their social reputation and achieve sustainable
development by providing high-quality food products [15]. Moreover,
good social performance helps companies promote food quality by
adopting various social responsibility management practices [15,34,
37]. According to Mastos and Gotzamani [7], people are firstly con-
cerned about food safety and production practices as they directly
consume food into their bodies. From the social and environmental
perspectives of supply chains, environmental aspects (i.e. deforestation,
climate change, fossil fuel consumption, CO2 emissions) and social as-
pects (i.e. fair wages, employee benefits, gender equity, and human
rights) also positively affected the performance of SSCM. Further,
globalisation, technological advances, food contaminations, and
improved logistics infrastructure have increased people’s concerns on
the sustainability of FSC and SSCM.

Thus, food companies must undertake SSCM practices to achieve
quality assurance. They may use advanced clean production technology
or green packing materials to ensure food safety and improve the quality
of food products, increasing the rate of resource utilisation and reducing
pollution, thus, leading to better environmental performance.

5. Conclusions

This study examined the effect of both internal and external SSCM
practices’ adoption on sustainable performance and the effect of

! Food quality assurance indicators are concerns about the specification of
products, specified quality criteria or standards, target fulfilment of specified
quality criteria or standards, and records of recall products.
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environmental, financial, and social performances on food quality
assurance of food companies in Thailand. Seemingly unrelated regres-
sion (SUR) and ordinary least squares regression (OLS) methods were
employed to analyse data collected from 126 food companies in
Bangkok, Thailand. The results indicate that internal and external SSCM
practices positively influence food companies’ environmental, financial,
and social performances. Further, environmental, financial, and social
performances positively influence the quality assurance of food com-
panies. The food firms concerned about environmental management,
socially responsible management, supply chain member monitoring and
assessment, and supply chain collaboration could fulfil their environ-
mental development targets, compared to firms that were less concerned
about this issue.

The results showed that companies could improve environmental
and social performances by strengthening internal environmental
management and social responsibility management. Food companies
can foster environmental performance throughout the business by
closely working with other supply chain members. In addition, envi-
ronmental and social performances improve the financial performance
of companies. Moreover, this study revealed that companies could
enhance their sustainable performance and increase food quality by
adopting SSCM practices to supply better food products that are safe and
healthy for customers. Thus, food companies should develop SSCM
practices for sustainable performance and improve food quality.

This study provides the following policy recommendations. First,
food companies should recognize food quality assurance and the factors
affecting food quality assurance, including financial, social, and envi-
ronmental performances as crucial for their survival and competitive
advantage. Achieving economic interests should come with environ-
mental and social responsibilities, especially food safety responsibility,
which is critical for their corporate image and reputation. Second, food
companies should implement SSCM practices for sustainable develop-
ment to strengthen long-term environmental and social responsibility
management, which is beneficial to quality assurance and development.
Finally, the Government should strengthen the legislation in the food
business environment to encourage food companies to carry out sus-
tainable supply chain management to improve food safety levels, which
is a concern to consumers in Thailand and the international market.

This study makes the following contributions: first, through the
literature review on SSCM, despite the increasing research on SSCM,
there is a scarcity of empirical evidence and theoretical reflection on
sustainable supply chains in developing countries. Hence, this study
attempts to investigate SSCM practices in Thailand, an emerging econ-
omy in Southeast Asia. Second, the paper’s findings can enhance the
knowledge of companies on the impacts of SSCM on enterprise perfor-
mance to improve their sustainability and enhance competitive advan-
tage. The findings can be used by food industry experts and can support
them in implementing SSCM practices by examining the adopted prac-
tices, the sustainability performance measures, and the key factors of
SSCM. Third, this study provides recommendations for policymakers to
improve food companies’ sustainability practices. In addition, this study
provides an empirical contribution to the existing literature on the
sustainability of food supply chains by using econometric approaches to
analyse the effect of internal and external supply chain management
practices on the environmental, financial, and social performances of
food companies, and the effect of environmental, financial, and social
performances on food quality assurance of the companies. Lastly, the
study re-affirms the appropriateness of the Resource-Based View and
Stakeholder theories in sustainable supply chain management studies.
Thus, the study disclosed that sustainable internal practices such as
sustainable packaging, environmental protection management, and food
safety management have diverse impacts on firms’ performance, rein-
forcing the Resource-Based View Theory. Likewise, the firm’s external
practices, such as strategic performance measures with suppliers,
monitoring of individual suppliers, and adoption of technological inte-
gration, were found as significant predictors of performance. This,
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Table 1a
Summary results of reliability test of the constructs.
Items N N of Cronbach’s
Items Alpha
Internal SSCM Practices 30 40 0.974
Environmental management 30 24 0.974
General practices of environmental 30 7 0.913
management
Green food production 30 4 0.980
Sustainable Packaging 30 6 0.820
Environmental Protection Management 30 7 0.950
Social responsible management 30 16 0.917
Food Safety Management 30 7 0.886
Social Service and Philanthropy 30 4 0.919
Employees Right Protection 30 5 0.851
External SSCM Management 30 14 0.930
Supply chain member monitoring and 30 7 0.903
assessment
Supply chain member collaboration 30 7 0.823
Company’s performance 30 18 0.961
Environmental performance 30 6 0.892
Financial Performance 30 8 0.944
Social performance 30 4 0.960
Quality assurance 30 5 0.958

therefore, validates the proponent of the Stakeholder theory. Despite the
theoretical and practical contributions, this study is not without limi-

tati

ons as it used data obtained from a small sample of 126 food com-

panies (although statistically representative and appropriate) in
Bangkok, Thailand; hence, the results cannot be representative for the
overall food industry in Thailand. Therefore, future studies may use
larger samples conducted in other cities or regions in Thailand to
generalise the results. Further, expanding the scope of the study to other
countries in Southeast Asia, such as Malaysia, Indonesia, and Vietnam,
would be an excellent opportunity for future research.
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