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Abstract: Numerous sustainability initiatives have been discussed and widely adopted in various
sectors worldwide. This research aims to identify which essential parameters affect sustainable
supply chain management (SSCM) practice through the case of the Taiwanese fresh-fruit sector. An
industry has great importance to the households of indigenous people, significantly contributing to
the sustainable development in rural areas of Taiwan. A total of twelve SSCM parameters have been
verified, and then the authors conducted the TOPSIS approach process to determine the importance
level of these SSCM parameters. The analysis results suggested that “Collaboration”, “Distribution
and Logistics service”, “Customer” have supreme importance, respectively. On the contrary, at the
bottom of the prioritized list is three variables consisting of “Warehouse/Storage”, “Organizational
social responsibilities”, and “Processing and packaging”. This is the unique study to consider SSCM
practice through the case of the Taiwanese fresh-fruit chain; hence, these key findings could be a
valuable reference for the top managers to make decisions.

Keywords: sustainable supply chain management (SSCM); parameters; sustainability; fresh-fruit
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1. Introduction

The number of studies and discussions in terms of sustainable supply chain management
(SSCM) has been increasing rapidly in recent years. As a result, emerged concepts related to
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sustainability, such as sustainable production and sustainable development, have gradually become
more popular globally under various industries [1,2]. Incredibly, although it is easier to focus on the
manufacturers and assess their efforts towards sustainability by eco-friendly products, conducted
sustainability standards [1,3]. It is nevertheless clear that the SSCM can only be obtained by the
contributions of all stakeholders in the supply chain consist of suppliers or customers [4]. In recent
years, managers’ cognition has been changed in this regard. In general, all issues related to the
natural environment, community, or financial benefits are carefully considered under global
competitive conditions [5,6]. Consequently, several scholars believed that the top management
should integrate sustainability philosophy into business strategies to solve the pressures from
stakeholders [3,7]. The evolution of the sustainability philosophy has influenced the organizations’
development strategy. Some recent studies documented that under different research contexts would
identify various parameters as well as barriers [1,8]. Such as, Zimon et al. (2020) have highlighted
various drivers and barriers for the SSCM through the conditions of seventeen Sustainable
Development Goals (SDGs) of the United Nations [2]. Combination employing ISM and AHP
approach to pointed out twenty most essential factors of the SSCM by the Indian engine sector [9]. In
the Iranian mining industries, forty-one SSCM barriers have been identified [10]. Besides, the
different research methods of the scholars will also present inconsistent findings related to the
parameters’ importance, such as Delphi technique [7,11]; ISM approach [3,12]; or conducting
simultaneously two techniques to address research objectives [8,9]. Thus, it is clear that these
diversities have suggested many promising future research gaps for other scholars to be concerned
with the SSCM practice topic in identifying the prevailing parameters.

Figure 1. Analysis of co-occurrence of author keywords.
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In Taiwan, numerous sustainability initiatives have been discussed and widely adopted in the
various supply chains [13]. However, most studies only focus on Taiwan’s vital industries, such as
semiconductor manufacturing or electronics assembly [13,14]. Lack of research about the SSCM of
agriculture sectors; meanwhile, the agricultural industries have great significance to the households
of indigenous people, especially in rural areas [15]. Besides, several sustainable development
policies have been published to improve the livelihood of that community group [16]. Recently,
Taiwan’s fresh fruit export industry is seriously affected by import bans from the Chinese market,
and the total expected export value will be reduced by twenty percent in 2021 [17]. Thereby, this
problem has a significant impact on Taiwan’s fruit supply chain, particularly affecting farmers’
livelihoods. Besides, excessive dependence on one market has seriously affected the sustainability of
this supply chain. Thus, forcing Taiwan’s fruit supply chain to change to ensure sustainability.
According to the existing literature on the sustainable supply chain management topic, the authors
aim to identify which essential parameters are given the attention and effect on the SSCM of the
industry. Therefore, the Taiwanese fresh-fruit sector has been chosen for practical research to
examine which parameters must be considered. This article aims to solve research objectives as
follows: RO1. Identification of critical parameters for SSCM under the Taiwanese fresh-fruit sector;
RO2. Evaluation to identify the most significant SSCM parameters in this context.

Concentrating on the discussion in parameters contribute to the Taiwanese sustainable
fresh-fruit supply chain context as a unique research and promising. The Technique for Order of
Preference by Similarity to Ideal Solution (TOPSIS) is one of the multi-criteria decision-making
methods and is an outstanding technique to widely conducted [4]. Its ability has an excellent quality
to solve complex problems and evaluate the importance of parameters [4,18]. Thereby, to solve two
research objectives that this manuscript would conduct the TOPSIS tool to present the most
significant SSCM parameters by the empirical research in Taiwan. Hence, this study would reveal
some new methodological insights that bridge academia and practice for SSCM regard. Importantly,
the research findings will contribute several theoretical implications for the SSCM literature. Besides,
it would suggest some suggestions for managers several practical implications in this regard.

2. Literature review

2.1. Research gaps

The existing literature recently revealed that the SSCM implementation topic had gained
significant discussion in academics and practices thanks to the positive impact of sustainability in
order to enhance business performance [2,19]. Although there are still controversial discussions
about the definition of SSCM; however, most scholars agree that the SSCM implementation is in line
with the economic, social, and environmental considerations to making business strategies [2,8].
Several recent studies indicated that under different research contexts would identify various
parameters and barriers [1]. The examples can be Narimissa et al. (2020) suggested ten drivers and
barrier to implement SSCM in the Iranian oil sector [7]. Consistent with that, Zimon et al. (2020)
proposed the model for conducting SDGs in the SSCM [2]. After that, Pandey et al. (2021) employed
the hybrid method to pointed out twenty most essential factors of the SSCM by the Indian engine
sector [9]. Hence, these studies suggested promising future research gaps for other scholars to be
concerned with the SSCM practice topic in identifying the prevailing parameters.
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Furthermore, to determine the research gaps and identify the critical variables for SSCM; hence,
the authors collect all papers related to SSCM practices and relevant impact elements based on the
WoS and SCOPUS database. Several keywords for searching include “sustainable”; “supply chain
management”; “parameter”; “barriers”; “elements”; “critical factors”. As a result, a total of thirty-one
journal papers have been assembled. They are discussed in various contexts, such as nations,
industries, and approaches. A systematic analysis of all previous studies on the SSCM
implementation topic has been conducted (presented Figure 1). The research gaps are identified in
the following points relying on the existing SSCM implementation studies.

Firstly, the SSCM literature has witnessed the lack of empirical research in Taiwan, especially
agriculture sector [13,14]; meanwhile, developing nations are the most preferred research context,
for instance, India (n=10) and China (n=4). This is the first empirical research in Taiwanese food
industry for the SSCM practices regard.

Secondly, sustainability studies regarding supply chain management have focused mainly on
manufacturing, while the agricultural sector has experienced no specific research. Moreover,
Taiwan’s economy was well-known by the semiconductor manufacturing industry [14]; thus,
conducting the study for the fresh-fruit supply chain has a significant impact on Taiwan’s sustainable
development, notably would broaden the SSCM practices literature in various sectors.

Thirdly, in terms of research method conducted, the majority of documents prioritize employed
qualitative methods, such as ISM (n=9) and Delphi (n=6). However, the existing literature does not
record any studies that have conducted the TOPSIS approach to consider this issue. Besides, some
researchers proposed the TOPSIS as an outstanding technique, its ability is deemed good-quality to
solve complex problems and enough to evaluate the importance of elements [4,18]. Hence,
conducting the TOPSIS technique in this study would offer some new methodological insights that
bridge academia and practice for SSCM regard.

2.2. Identification the critical parameters of SSCM

According to the existing sustainability literature about supply chain management, twelve
critical parameters reported to contribute to SSCM practices are demonstrated in Table 1.

3. Research methodology

3.1. TOPSIS approach

Pointing out optimal solutions according to various parameter selections, these results can be a
resource to refer to before decision-making in many different practice situations. The authors
assemble data through surveying with ten professionals in the SSCM expertise. They would play the
role of decision-makers relying on their experience and knowledge. Collecting data has been done
based on twelve clarified SSCM parameters. Employing the TOPSIS approach analyzes the expert’s
response to solving the second research objective.
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Table 1. Identification the Critical Parameters of SSCM.

Coding Parameters Brief Description Sources

P1 Planning &
Implementation

The optimal design of the fresh fruit supply chain is
inevitable, and it requires proper planning and
implementation.

[4,7,20–22]

P2 Knowledge & Training
of fruit preservation

The preservation of post-harvest products needs to
apply the latest knowledge and disseminate it to the
stakeholders of the chain, particularly in farms and
micro corporates.

[4,23–25]

P3 Farming area/ farmer As the first stage of the food supply chain, the essential
role of farms to provide fresh products to the
wholesalers, factories, and end customers.

[5,15,26–28]

P4 Processing &
Packaging

Fresh products need to maintain optimum quality for
the longest time. Therefore, standardization and
synchronization of processing and packaging must be
attention for all the stages.

[4,20,29–31]

P5 Warehouse/Storage Warehouse acts as a transit station in the middle of the
food supply chain, the quality of products will be
significantly affected by storage operation in
warehouses.

[18,24,30,32]

P6 Distribution &
Logistics service

The smooth flow of goods in the food supply chain will
depend heavily on distribution channels and logistics
services.

[5,18,33,34]

P7 Product quality &
Safety

Fresh goods have stringent requirements for standard
product quality and safety. It is the participation of the
whole chain and must be guaranteed from the stage of
planting and harvesting to the end stage.

[4,35,36]

P8 Contracting Offering a variety of contracts for choose to ensure the
benefits of each counterpart in the food supply chain.
Thereby, it helps to reduce risks and conflicts among
members.

[12,18,37,38]

P9 Technology adoption Adopting the latest technology to the supply chain is
part of the stakeholders' efforts to obtain sustainability,
such as minimizing the impact on the natural
environment, reducing costs.

[39–41]

P10 Customer As the end-stage in the supply chain and consume
products, the perceptions and reactions of this group is
the driver and will significantly impact the
sustainability initiatives of other stakeholders.

[20,34,42,43]

P11 Organizational social
responsibilities

Conducting social programs for the local communities
has been launched in the sustainable development
goals. Forcing the various organization to perform.

[1,21,44,45]

P12 Collaboration Collaboration among supply chain members would
reinforce sustainability and obtain better performance
by reducing financial constraints and production scale.

[5,6,31,46,47].

The authors can rank all SSCM parameters to determine the most significant variables for the
current Taiwanese fresh-fruit supply chain. In this study, ten experts in the Taiwanese fresh-fruit
supply chain were asked to rate all criteria. The language terms will be defined from 1 to 10; in detail,
“1” means “Extremely unimportant”, and “10” means “Extremely important”. Consequently, the
TOPSIS algorithm could be conducted by the following process:

Step one: Relying on m alternative and n criteria having a rating of ith decision-makers and jth



AIMS Environmental Science Volume 9, Issue 1, 15–32

21

criteria. A matrix format as *[ ]ij m nx can be expressed for a MCDM issues as below.
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Step three: The authors then construct the weighted normalized matrix by calculate ijv .

w *rij j ijv  (2)
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In details, wj= weights of different attributes; (i = 1, 2, …, n ; j = 1, 2, …, m)

Step four: Identifying the ideal solution consist of positive ideal solution (A+) and negative ideal
solution (A-), the distance of these ideal solutions has been revealed by maximum and minimize
value as below.

   nvvvA ,...,, 21 with  max . , min .j i ij i ijv x v v  (3)
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   nvvvA ,...,, 21 with  min . , max .j i ij i ijv v x v  (4)

Step five: Determining each alternative’s distance by calculating the Euclidean distance from

the positive and negative ideal solutions. Those solutions are calculated by two values as is
 and is

 ,

and can be shown in Eqs 5 and 6, respectively.

 2i ij j
j
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 2i ij j
j

s v v    (6)

with i = 1, 2, ..., m and j = 1, 2, ..., n.

Step six: The authors calculate the closeness coefficient values (CCi) of each alternative by the
Eq 7:

i
i

i i
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s s



 


with i = 1, 2, ..., m (7)

Step seven: Determining the optimal solutions according to the CCi values range from 0 to 1
scale, the great solution according to the alternative value closest to 1 cutoff. Further, the authors
also can determine exactly the rank of these alternatives thanks to these CCi values. These values
will provide the key findings for the study to discuss.

3.2. Case study

Integration sustainability initiatives into business strategies are widely conducted in almost all
Taiwanese sectors, most of them concentrated on essential industries like semiconductor
manufacturing or electronics assembly compared to agriculture industries [13,14,48]. However, the
agriculture sector has a significant influence on the indigenous people’s livelihood are struggling
with different risks to obtain sustainable development goals [16]. For instance, in recent years
observed that Taiwan’s fresh fruit supply chain has been easily vulnerable to customer
pressuring [17]. Thereby, this problem has a significant impact on social performance, particularly
affecting farmers’ livelihoods. Thus, forcing Taiwan’s fruit supply chain to change to attain
sustainability through identifying SSCM prevailing parameters.

The authors assemble data for this study by interviewing ten experts regarding the Taiwanese
fresh fruit supply chain. These respondents have a long experience along with their expertise in
SSCM practices. Besides, they offer responses about twelve SSCM parameters. The respondents’
personal information was also described in Table 2.
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Table 2. Summary of respondent’s demographic.

4. Analysis results

The second research objective requires determining the importance level of SSCM parameters.
The Taiwanese fresh-fruit supply chain has been chosen for this empirical research to address this
objective. The study assembles data for analysis relying on the excellent knowledge and experiences
of ten experts (Es) in this regard. Following the sequence of seven steps in TOPSIS analysis, the
findings would report the significance of all twelve SSCM parameters. Further, they are considered
good suggestions for the top managers in the Taiwanese fresh-fruit supply chain toward
sustainability.

According to the years of experience of each respondent, that decides the weightage for each
decision-maker (presented in Table 3). The normalized matrix of the respondents’ answers has been

conducted (follow Eq 1) to determine ( ijx ) values.

Then, conducting two Eqs 2 and 3 to explore ( ijr ) and ( ijv ) values, respectively. Table 3

demonstrate the weighted normalized decision matrix for this research.
Thereby, the next step can be shown in Table 4, in detail, two essential values are pointed out

includes positive ( A ) and negative ( A ) ideal solutions.
The Euclidean distance would be considered in step five by conducting two Eqs as 5 and 6 for

each SSCM parameter. As a result, Table 5 and Table 6 are illustrate the positive and negative ideal
solution values, respectively.

Finally, the authors calculate the closeness ratio (CCi) values for all essential SSCM parameters
to determine the importance level by Eq 7. Table 7 reports the ranking of twelve SSCM parameters
for the Taiwanese fresh fruit sector based on their CCi values. Consequently, the final rank of the

Category Frequency Percentage
Gender Male 7 70.0%

Female 3 30.0%
Age group 31-40 3 30.0%

41-50 5 50.0%
51-60 1 10.0%
over 60 1 10.0%

Degree Bachelor degree 4 40.0%
Master degree 4 40.0%
Ph.D. degree 2 20.0%

Organizational Process Manufacturing 6 60.0%
Service 4 40.0%

Working Position Top Managers 3 30.0%
Sales Department 3 30.0%
Financial Management 1 10.0%
Human Resource Management 2 20.0%
Production Management 1 10.0%
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SSCM parameters in terms of the Taiwanese fresh-fruit industry is P12 > P6 > P10 > P8 > P1 > P2 >
P9 > P3 > P7 > P5 > P11 > P4. Additionally, Figure 2 is expressed the results of these findings
analysis related to the comparison among the ranked key parameters of SSCM implementation on the
basis of CCi values.

Table 3. The weighted normalized matrix.

Parameters E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
Weight 0.13 0.10 0.18 0.12 0.11 0.11 0.06 0.05 0.05 0.09
P1 0.0414 0.0319 0.0574 0.0489 0.0315 0.0160 0.0142 0.0177 0.0052 0.0276
P2 0.0322 0.0283 0.0574 0.0381 0.0315 0.0279 0.0142 0.0132 0.0173 0.0221
P3 0.0460 0.0212 0.0574 0.0272 0.0276 0.0359 0.0142 0.0132 0.0138 0.0166
P4 0.0184 0.0319 0.0319 0.0272 0.0394 0.0279 0.0170 0.0155 0.0173 0.0276
P5 0.0322 0.0177 0.0447 0.0326 0.0355 0.0319 0.0227 0.0132 0.0173 0.0276
P6 0.0414 0.0319 0.0574 0.0272 0.0315 0.0359 0.0198 0.0110 0.0173 0.0276
P7 0.0414 0.0354 0.0319 0.0326 0.0315 0.0359 0.0142 0.0110 0.0173 0.0276
P8 0.0414 0.0354 0.0574 0.0272 0.0355 0.0319 0.0113 0.0132 0.0138 0.0276
P9 0.0368 0.0248 0.0447 0.0326 0.0276 0.0359 0.0198 0.0177 0.0173 0.0276
P10 0.0414 0.0319 0.0574 0.0381 0.0276 0.0319 0.0198 0.0132 0.0017 0.0221
P11 0.0276 0.0212 0.0574 0.0326 0.0276 0.0279 0.0170 0.0199 0.0104 0.0276
P12 0.0414 0.0283 0.0574 0.0435 0.0315 0.0359 0.0198 0.0110 0.0138 0.0276

Table 4. The ideal solutions.

Ideal Solutions E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
Positive ( A ) 0.046

0
0.035
4

0.057
4

0.048
9

0.039
4

0.035
9

0.022
7

0.019
9

0.017
3

0.027
6

Negative ( A ) 0.018
4

0.017
7

0.031
9

0.027
2

0.027
6

0.016
0

0.0113 0.0110 0.001
7

0.016
6

Table 5. Distance from the positive ideal solution.

Parameters E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
P1 0.0046 0.0035 0 0 0.0079 0.0200 0.0085 0.0022 0.0121 0
P2 0.0138 0.0071 0 0.0109 0.0079 0.0080 0.0085 0.0066 0 0.0055
P3 0 0.0142 0 0.0218 0.0118 0 0.0085 0.0066 0.0035 0.0110
P4 0.0276 0.0035 0.0255 0.0218 0 0.0080 0.0057 0.0044 0 0
P5 0.0138 0.0177 0.0128 0.0163 0.0039 0.0040 0 0.0066 0 0
P6 0.0046 0.0035 0 0.0218 0.0079 0 0.0028 0.0088 0 0
P7 0.0046 0 0.0255 0.0163 0.0079 0 0.0085 0.0088 0 0
P8 0.0046 0 0 0.0218 0.0039 0.0040 0.0113 0.0066 0.0035 0
P9 0.0092 0.0106 0.0128 0.0163 0.0118 0 0.0028 0.0022 0 0
P10 0.0046 0.0035 0 0.0109 0.0118 0.0040 0.0028 0.0066 0.0155 0.0055
P11 0.0184 0.0142 0 0.0163 0.0118 0.0080 0.0057 0 0.0069 0
P12 0.0046 0.0071 0 0.0054 0.0079 0 0.0028 0.0088 0.0035 0



AIMS Environmental Science Volume 9, Issue 1, 15–32

25

Table 6. Distance from the negative ideal solution.

Parameters E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
P1 0.0230 0.0142 0.0255 0.0218 0.0039 0 0.0028 0.0066 0.0035 0.0110
P2 0.0138 0.0106 0.0255 0.0109 0.0039 0.0120 0.0028 0.0022 0.0155 0.0055
P3 0.0276 0.0035 0.0255 0 0 0.0200 0.0028 0.0022 0.0121 0
P4 0 0.0142 0 0 0.0118 0.0120 0.0057 0.0044 0.0155 0.0110
P5 0.0138 0 0.0128 0.0054 0.0079 0.0160 0.0113 0.0022 0.0155 0.0110
P6 0.0230 0.0142 0.0255 0 0.0039 0.0200 0.0085 0 0.0155 0.0110
P7 0.0230 0.0177 0 0.0054 0.0039 0.0200 0.0028 0 0.0155 0.0110
P8 0.0230 0.0177 0.0255 0 0.0079 0.0160 0 0.0022 0.0121 0.0110
P9 0.0184 0.0071 0.0128 0.0054 0 0.0200 0.0085 0.0066 0.0155 0.0110
P10 0.0230 0.0142 0.0255 0.0109 0 0.0160 0.0085 0.0022 0 0.0055
P11 0.0092 0.0035 0.0255 0.0054 0 0.0120 0.0057 0.0088 0.0086 0.0110
P12 0.0230 0.0106 0.0255 0.0163 0.0039 0.0200 0.0085 0 0.0121 0.0110

Table 7. The ranking of SSCM parameters of the Taiwanese fresh-fruit sector.

Parameters
is


is


iCC Ranking

Collaboration (P12) 0.0162 0.0481 0.7485 1
Distribution & Logistic service (P6) 0.0256 0.0472 0.6485 2
Customer (P10) 0.0251 0.0431 0.6318 3
Contracting (P8) 0.0266 0.0456 0.6313 4
Planning & Implementation (P1) 0.0268 0.0453 0.6286 5
Knowledge & Training of fruit preservation (P2) 0.0251 0.0389 0.6079 6
Technology adoption (P9) 0.0279 0.0382 0.5777 7
Farming area/ farmer (P3) 0.0326 0.0445 0.5772 8
Product quality & Safety (P7) 0.0339 0.0407 0.5453 9
Warehouse/Storage (P5) 0.0317 0.0346 0.5214 10
Organizational social responsibilities (P11) 0.0330 0.0350 0.5151 11
Processing & Packaging (P4) 0.0449 0.0300 0.4006 12

The experts’ responses have documented that “Collaboration” has obtained the highest priority
(CCi = 0.7485) among the SSCM parameters in the Taiwanese fresh-fruit sector. Meanwhile, the
second importance level belongs to “Distribution & Logistics service” (CCi = 0.6485), and followed
by “Customer” issues (CCi = 0.6318). On the contrary, the TOPSIS analysis reported that three
parameters consist of “Warehouse/Storage” (CCi = 0.5214), “Organizational social responsibilities”
(CCi = 0.5151), and “Processing & Packaging” (CCi = 0.4006) are located at the bottom of the
ranking table. In the middle of the rankings are other variables; in detail, “Contracting” (CCi =
0.6313) and “Planning & Implementation” (CCi = 0.6286) have ranked fourth and fifth place,
respectively. Meanwhile, other parameters consist of “Knowledge & Training of fruit preservation”
(CCi = 0.6079), “Technology adoption” (CCi = 0.5777), “Farming area/ farmer” (CCi = 0.5772) and
“Product quality and safety” (CCi = 0.5453) are the less critical level consecutively. These criteria
have been recognized as critical parameters for the sustainability of the Taiwanese fresh-fruit supply
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chain, their importance level as the reference sources for this industry to consider and carry out.
Particularly in the current competitive period, when even the most minor efforts are attention and
could improve performance.

5. Discussion and managerial implications

In Taiwan’s context, the agricultural industry has great significance to the livelihood of
indigenous people, especially in remote areas [15]. Meanwhile, several sustainable development
policies have been launched to enhance living conditions and improve the livelihood of the
indigenous people [16]. Further, connecting sustainable agricultural development to other fields and
therefore make a meaningful contribution towards sustainability [15]. Regarding the food supply
chain, particularly in the fresh-fruit supply chain, which should face various risks from the
production process to the end customers [1,34]. Thus, the Taiwanese fresh-fruit sector can refer to
these twelve identified SSCM parameters as a reference resource in making decisions through these
research findings. To contribute some managerial implications, based on ten experts’ opinions, the
data has been collected to analyze and discuss twelve identified parameters. The results analysis
report that these variables have a different ranking from highest-priority to lowest. These findings
indicate the importance level of various parameters for the SSCM of the Taiwanese fresh-fruit sector.

In terms of the food supply chain, there is a presence and participation of many different
stakeholders [5]. Thus, several solutions regarding collaboration have been discussed to promote and
improve intimate cooperation among members in the food supply chain, besides targeting further
obtaining supply chain sustainability [47]. Importantly, collaborating among suppliers will achieve
better performance due to they could remove financial constraints and production scale, particularly
suitable in the context of small and medium enterprises of agriculture industries [46]. Hence, in line
with previous studies regarding the “Collaboration” variable [6,46,47], ten experts in this study
believed that collaboration among members of the Taiwanese fresh-fruit supply chain is the most
significance to obtain sustainability. In this research, “Distribution & Logistics service” variable
obtained second place in the preoccupation of experts about SSCM practices. As the risk sector, the
agriculture industry must determine the optimal time from the stage in collecting fresh products in
various farms, distribution to the warehouses, then sending to the end customers [5]. Besides,
avoiding damage to fresh fruit during transportation is very essential [33,34]. Dhaoui et al. (2020)
explored the close relationship between the consumers’ and distribution channels of these fresh
products in Greece, such as fruit and vegetables. “Customer” parameter is rated higher than
“Contracting” variable, two criteria are statistically significant at third and fourth positions,
respectively. An interesting fact in the supply chain is that manufacturers that act as suppliers can
also be customers of other suppliers [18]. The critical role of the customers variable in the food
supply chain has been proven in other prior studies [34,42]. Thus, customers’ expectations have
become the targets of various suppliers [20,43]. To avoid risks from customers parameter, expanding
the market scope to find more different customers has become a solution for suppliers in this
area [31].
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Figure 2. The SSCM parameters of the Taiwanese fresh-fruit sector.

Notably, considering “Contracting” as the supply chain parameters, Shen et al. [37] have
divided into nine contracting clusters based on information. Besides, contracting with information
updating among counterparts has been suggested to attain a sustainable supply chain . Surprisingly,
these findings are consistent with the exploring of Chaudhuri et al. [12] and Xiao et al. [38], they
have identified and particularly interested in contracting to reduce the risk for the food supply chain
in India and China, respectively . Further, the study findings have contributed to the existing
literature some promising ideas for the top managers when considering various proposed SSCM
parameters. Although the remaining variables have lower CCi values; however, their significance for
the food supply chain has been determined and verified once again by the fresh-fruit supply chain in
Taiwan. Consequently, unfortunately, the analysis results witnessed the lowest values of some
parameters, for instance, “Warehouse/Storage” [24,30,32], “Organizational social
responsibilities” [1,44,45], and “Packaging & Processing” [4,20,30]. But the role of these criteria
should not be underestimated or ignored. Ideally, to attain SSCM needs to conduct simultaneously
different blueprints by the best efforts of all members.

6. Conclusions

Sustainability target is an inevitable trend worldwide [23]. It forces all various industries and
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nations to adopt different solutions to obtain [1]. In fact, fresh agriculture products have great
significance on the livelihoods of the Taiwanese indigenous communities [15,16]. Therefore,
determining critical parameters for the fruits chain in Taiwan is the main contribution insight; as a
result, twelve essential variables have been identified. Moreover, as a different approach insight, the
authors employed the TOPSIS technique for this study to explore the importance level of all
parameters. It is considered an excellent tool to address research objectives through comparison
among closeness coefficients. Consequently, based on the experts’ responses, this study successfully
determined the role of these essential variables in the Taiwanese fresh-fruit chain. Analysis outcomes
revealed that “Collaboration” at the peak of the list, “Distribution & Logistics service” obtained
second place, and followed by “Customer” get the third position with their CCi values as 0.7485,
0.6485, 0.6318, respectively. On the contrary, at the bottom of the prioritized list is three essential
parameters consisting of “Warehouse/Storage”, “Organizational social responsibilities”, and
“Processing & Packaging” with their CCi values as 0.5214, 0.5151, 0.4006, respectively.
Unsurprisingly, collaboration with the right partner toward obtain sustainability together is very
emerging attention; for instance, Song et al. [49] reported that it is the most considerable risk factor
in the telecommunications sector. Meanwhile, Pandey et al. [9] considered the collaboration
parameter less essential in an engine manufacturing industry. The contradictory assessments
compared to the findings of this study have presented in some previous studies, such as, Prasad et
al. [50] believed that customer’s influence ranks bottom among the twenty SSCM critical factors of
the Indian steel industry. Hence, differences in the importance ranking of SSCM components in
practices have been observed depending on various industries and countries’ contexts, consistent
with the suggestions of Panigrahi et al. [1] and Zimon et al. [2].

As part of agricultural sustainability, the whole fruit supply chain members must carry out
simultaneously these twelve identified critical parameters. Hence, these research results are a
positive signal for senior managers to refer to making business decisions. This research is the first
empirical research concentrating on the fresh-fruit supply chain in Taiwan to determine essential
SSCM parameters, and provide the new theoretical insights to existing supply chain literature;
unfortunately, this study cannot avoid certain limitations. Nevertheless, it can become promising
suggestions to consider for others scholars to develop further. Firstly, this manuscript adopted the
TOPSIS technique to analyze only ten professionals’ responses. Therefore, the survey on a broader
scale can be conducted to examine the impact of these variables on the SSCM performance in
practices. Secondly, to broaden the concern of SSCM literature, particularly in the food supply chain,
other scholars can suggest more parameters contribute to SSCM implementation. Thirdly, the
Taiwanese fresh-fruit supply chain is considered as the case to examine the appropriateness of these
SSCM parameters. Hence, the authors believe that these proposed SSCM criteria need to explore in
another context, such as the national context, different supply chains of the agriculture sectors.

Acknowledgments

The authors acknowledge the chief editor and the reviewers for their valuable comments to
improve the manuscript.



AIMS Environmental Science Volume 9, Issue 1, 15–32

29

Conflict of interest

All authors declare no conflicts of interest in this paper.

References

1. Panigrahi SS, Bahinipati B, Jain V (2019) Sustainable supply chain management: A review of
literature and implications for future research. Manag Environ Qual An Int J 30: 1001–1049.
https://doi.org/10.1108/MEQ-01-2018-0003

2. Zimon D, Tyan J, Sroufe R (2020) Drivers of sustainable supply chain management: Practices to
alignment with un sustainable development goals. Int J Qual Res 14: 219–236.
https://doi.org/10.24874/IJQR14.01-14

3. Darbari JD, Agarwal V, Sharma R, et al. (2018) Analysis of Impediments to Sustainability in the
Food Supply Chain: An Interpretive Structural Modeling Approach, Quality, IT and Business
Operations, Springer Nature Singapore Pte Ltd., 57–68.
https://doi.org/10.1007/978-981-10-5577-5_5

4. Do TN, Kumar V, Do MH (2020) Prioritize the key parameters of Vietnamese coffee industries
for sustainability. Int J Product Perform Manag 69: 1153–1176.
https://doi.org/10.1108/IJPPM-06-2019-0282

5. Dania WAP, Xing K, Amer Y (2020) The assessment of collaboration quality: a case of sugar
supply chain in Indonesia. Int J Product Perform Manag In press.
https://doi.org/10.1108/IJPPM-11-2019-0527

6. Santos RR dos, Guarnieri P (2021) Social gains for artisanal agroindustrial producers induced
by cooperation and collaboration in agri-food supply chain. Soc Responsib J 17: 1131–1149.
https://doi.org/10.1108/SRJ-09-2019-0323

7. Narimissa O, Kangarani-Farahani A, Molla-Alizadeh-Zavardehi S (2020) Drivers and barriers
for implementation and improvement of Sustainable Supply Chain Management. Sustain Dev 28:
247–258. https://doi.org/10.1002/sd.1998

8. Menon RR, Ravi V (2021) An analysis of barriers affecting implementation of sustainable
supply chain management in electronics industry: a Grey-DEMATEL approach. J Model Manag.
https://doi.org/10.1108/JM2-02-2021-0042

9. Pandey N, Bhatnagar M, Ghosh D (2021) An analysis of critical success factors towards
sustainable supply chain management–in the context of an engine manufacturing industry. Int J
Sustain Eng 0: 1–13. https://doi.org/10.1080/19397038.2021.1966128

10. Dahooie JH, Babgohari AZ, Meidutė-Kavaliauskienė I, et al. (2021) Prioritising sustainable
supply chain management practices by their impact on multiple interacting barriers. Int J Sustain
Dev World Ecol 28: 267–290. https://doi.org/10.1080/13504509.2020.1795004

11. Khan SA, Agyemang M, Ishizaka A, et al. (2021) Barriers and overcoming strategies to
multi-tier sustainable supply chain management: an explorative study in an emerging economy.
Int J Sustain Eng 00: 1–12. https://doi.org/10.1080/19397038.2021.1986595

12. Chaudhuri A, Srivastava SK, Srivastava RK, et al. (2016) Risk propagation and its impact on
performance in food processing supply chain: A fuzzy interpretive structural modeling based
approach. J Model Manag 11: 660–693. https://doi.org/10.1108/JM2-08-2014-0065



AIMS Environmental Science Volume 9, Issue 1, 15–32

30

13. Zimon D, Tyan J, Sroufe R (2019) Implementing sustainable supply chain management:
Reactive, cooperative, and dynamic models. Sustain 11. https://doi.org/10.3390/su11247227

14. Huang YC, Huang CH (2021) Examining the antecedents and consequences of sustainable green
supply chain management from the perspective of ecological modernization: evidence from
Taiwan’s high-tech sector. J Environ Plan Manag 0: 1–32.
https://doi.org/10.1080/09640568.2021.1941809

15. Ba QX, Lu DJ, Kuo WHJ, et al. (2018) Traditional farming and sustainable development of an
indigenous community in the mountain area-a case study of Wutai Village in Taiwan. Sustain 10:
1–16. https://doi.org/10.3390/su10103370

16. Chen KL, Kong WH, Chen CC, et al. (2021) Evaluating benefits of eco-agriculture: The cases
of farms along taiwan’s east coast in yilan and hualien. Sustain 13: 1–23.
https://doi.org/10.3390/su131910889

17. Statista (2021) Statista Inc., Fresh fruit market size in Taiwan 2016-2020, 2021. Available from:
https://www.statista.com/statistics/947290/taiwan-fresh-fruit-market-size/.

18. Kumar V, Verma P, Jha A, et al. (2020) Dynamics of a medium value consumer apparel supply
chain key parameters. Int J Product Perform Manag 1–32.
https://doi.org/10.1108/IJPPM-10-2019-0501

19. Yu VF, Tseng LC (2014) Measuring social compliance performance in the global sustainable
supply chain: an AHP approach. J Inf Optim Sci 35: 47–72.
https://doi.org/10.1080/02522667.2013.876777

20. Negi S, Anand N (2019) Wholesalers perspectives on mango supply chain efficiency in India. J
Agribus Dev Emerg Econ 9: 175–200. https://doi.org/10.1108/JADEE-02-2018-0032

21. Raut R, Gardas BB (2018) Sustainable logistics barriers of fruits and vegetables: An interpretive
structural modeling approach. Benchmarking An Int J 25: 2589–2610.
https://doi.org/10.1108/BIJ-07-2017-0166

22. Accorsi R, Cholette S, Manzini R, et al. (2018) A hierarchical data architecture for sustainable
food supply chain management and planning. J Clean Prod 203: 1039–1054.
https://doi.org/10.1016/j.jclepro.2018.08.275

23. Parajuli R, Thoma G, Matlock MD (2019) Environmental sustainability of fruit and vegetable
production supply chains in the face of climate change: A review. Sci Total Environ 650:
2863–2879. https://doi.org/10.1016/j.scitotenv.2018.10.019

24. Peano C, Girgenti V, Baudino C, et al. (2017) Blueberry supply chain in Italy: Management,
innovation and sustainability. Sustain 9: 1–17. https://doi.org/10.3390/su9020261

25. Bourlakis M, Maglaras G, Aktas E, et al. (2014) Firm size and sustainable performance in food
supply chains: Insights from Greek SMEs. Int J Prod Econ 152: 112–130.
https://doi.org/10.1016/j.ijpe.2013.12.029

26. Ramirez MJ, Roman IE, Ramos E, et al. (2020) The value of supply chain integration in the
Latin American agri-food industry: trust, commitment and performance outcomes. Int J Logist
Manag In press. https://doi.org/10.1108/IJLM-02-2020-0097

27. Krishnan R, Agarwal R, Bajada C, et al. (2020) Redesigning a food supply chain for
environmental sustainability – An analysis of resource use and recovery. J Clean Prod 242:
118374. https://doi.org/10.1016/j.jclepro.2019.118374



AIMS Environmental Science Volume 9, Issue 1, 15–32

31

28. Petway JR, Lin YP, Wunderlich RF (2019) Analyzing opinions on sustainable agriculture:
Toward increasing farmer knowledge of organic practices in Taiwan-Yuanli township. Sustain
11: 1–27. https://doi.org/10.3390/su11143843

29. Kumar V, Purbey SK, Anal AKD (2016) Losses in litchi at various stages of supply chain and
changes in fruit quality parameters. Crop Prot 79: 97–104.
https://doi.org/10.1016/j.cropro.2015.10.014

30. Gardas BB, Raut RD, Narkhede B (2018) Evaluating critical causal factors for post-harvest
losses (PHL) in the fruit and vegetables supply chain in India using the DEMATEL approach. J
Clean Prod 199: 47–61. https://doi.org/10.1016/j.jclepro.2018.07.153

31. Sharma J, Tyagi M, Bhardwaj A (2020) Parametric review of food supply chain performance
implications under different aspects. J Adv Manag Res 17: 421–453.
https://doi.org/10.1108/JAMR-10-2019-0193

32. Wu PJ, Huang PC (2018) Business analytics for systematically investigating sustainable food
supply chains. J Clean Prod 203: 968–976. https://doi.org/10.1016/j.jclepro.2018.08.178

33. Raut RD, Gardas BB, Narwane VS, et al. (2019) Improvement in the food losses in fruits and
vegetable supply chain - a perspective of cold third-party logistics approach. Oper Res Perspect
6: 100117. https://doi.org/10.1016/j.orp.2019.100117

34. Dhaoui O, Nikolaou K, Mattas K, et al. (2020) Consumers’ attitude towards alternative
distribution channels of fresh fruits and vegetables in Crete. Br Food J 122: 2823–2840.
https://doi.org/10.1108/BFJ-05-2019-0342

35. Pérez-Mesa JC, Piedra-Muñoz L, García-Barranco MC, et al. (2019) Response of fresh food
suppliers to sustainable supply chain management of large European retailers. Sustain 11: 1–24.
https://doi.org/10.3390/su11143885

36. Manzini R, Accorsi R, Ayyad Z, et al. (2014) Sustainability and quality in the food supply chain.
A case study of shipment of edible oils. Br Food J 116: 2069–2090.
https://doi.org/10.1108/BFJ-11-2013-0338

37. Shen B, Choi TM, Minner S (2019) A review on supply chain contracting with information
considerations: information updating and information asymmetry. Int J Prod Res 57: 4898–4936.
https://doi.org/10.1080/00207543.2018.1467062

38. Xiao Q, Chen L, Xie M, et al. (2020) Optimal contract design in sustainable supply chain:
Interactive impacts of fairness concern and overconfidence. J Oper Res Soc 72: 1–20.
https://doi.org/10.1080/01605682.2020.1727784

39. Mangla SK, Luthra S, Rich N, et al. (2018) Enablers to implement sustainable initiatives in
agri-food supply chains. Int J Prod Econ 203: 379–393.
https://doi.org/10.1016/j.ijpe.2018.07.012

40. Gokarn S, Kuthambalayan TS (2017) Analysis of challenges inhibiting the reduction of waste in
food supply chain. J Clean Prod 168: 595–604. https://doi.org/10.1016/j.jclepro.2017.09.028

41. Cappellesso G, Thomé KM (2019) Technological innovation in food supply chains: systematic
literature review. Br Food J 121: 2413–2428. https://doi.org/10.1108/BFJ-03-2019-0160

42. Azmi FR, Abdullah A, Musa H, et al. (2019) Perception of food manufacturers towards adoption
of halal food supply chain in Malaysia: Exploratory factor analysis. J Islam Mark 11: 571–589.
https://doi.org/10.1108/JIMA-12-2018-0236



AIMS Environmental Science Volume 9, Issue 1, 15–32

32

43. Lin PC, Wu LS (2011) How supermarket chains in Taiwan select suppliers of fresh fruit and
vegetables via direct purchasing. Serv Ind J 31: 1237–1255.
https://doi.org/10.1080/02642060903437568

44. Coppola A, Ianuario S, Romano S, et al. (2020) Corporate social responsibility in agri-food
firms: The relationship between CSR actions and firm’s performance. AIMS Environ Sci 7:
542–558. https://doi.org/10.3934/environsci.2020034

45. Kumar G, Goswami M (2019) Sustainable supply chain performance, its practice and impact on
barriers to collaboration. Int J Product Perform Manag 68: 1434–1456.
https://doi.org/10.1108/IJPPM-12-2018-0425

46. Zaridis A, Vlachos I, Bourlakis M (2021) SMEs strategy and scale constraints impact on
agri-food supply chain collaboration and firm performance. Prod Plan Control 32: 1165–1178.
https://doi.org/10.1080/09537287.2020.1796136

47. Canto NR do, Bossle MB, Vieira LM, et al. (2021) Supply chain collaboration for sustainability:
a qualitative investigation of food supply chains in Brazil. Manag Environ Qual An Int J 32:
1210–1232. https://doi.org/10.1108/MEQ-12-2019-0275

48. Kuo TC, Chen GYH, Hsiao YL, et al. (2017) Investigating the Influential Factors of Sustainable
Supply Chain Management, Using Two Asian Countries as Examples. Sustain Dev 25: 559–579.
https://doi.org/10.1002/sd.1678

49. Song W, Ming X, Liu HC (2017) Identifying critical risk factors of sustainable supply chain
management: A rough strength-relation analysis method. J Clean Prod 143: 100–115.
https://doi.org/10.1016/j.jclepro.2016.12.145

50. Prasad DS, Pradhan RP, Gaurav K, et al. (2018) Analysing the critical success factors for
implementation of sustainable supply chain management: An Indian case study. Decision 45:
3–25. https://doi.org/10.1007/s40622-017-0171-7

© 2022 the Author(s), licensee AIMS Press. This is an open access
article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0)


