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Abstract. Fresh cold chain logistics plays a unique role in effectively ensuring
the freshness and safety of food. However, the service quality of fresh cold chain
logistics is often criticized by consumers. Especially for well-known logistics en-
terprises such as JD Group in mainland China, the quality of logistics services
has a very important impact on the competitiveness of their industries. This study
proposes a service quality improvement scheme. The service quality of JD Fresh
Cold Chain Logistics is evaluated by combining the multi-criteria decision-mak-
ing models of DELPHI, DEMATEL and IPA, while improving shortcomings to
meet customer needs. The DELPHI method can establish a standard framework,
and the DEMATEL method can establish an impact network relationship dia-
gram to analyse the interrelationship between the guidelines, and then obtain a
much-needed service quality pointer according to the IPA. From the perspective
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of consumers, empirical results show that “freshness of products”, “convenience
of returns and exchanges”, “convenience of payment methods”, and “conven-
ience of pickup” are key criteria. Among them, “freshness of products” plays the
role of the source, indicating that JD Group should prioritize management based
on this criterion, develop optimization plans in a timely manner, and improve
quality. The research results aim to provide reference for similar enterprises to
improve the overall logistics service quality, in order to seek to enhance compet-
itive advantages, thereby better enhancing consumer satisfaction and serving so-
ciety.

Keywords: Fresh cold chain logistics, Service quality, DELPHI, DEMATEL,
IPA.

1 Introduction

With the improvement of people’s living standards, the demand for fresh goods is in-
creasing, and due to the particularity of their own storage, the importance of quality
assurance is self-evident. The “Internet + New Retail” model has promoted the rapid
development of fresh e-commerce, and consumers have higher and higher requirements
for product quality and logistics service quality. The average complaint rate of domestic
logistics service quality in 2022 was 3.08%, while the complaint rate of logistics service
quality of JD Logistics in 2022 was 3.49%. So far, the logistics ser-
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vice problem of fresh cold chain has become more and more important, and the quali-
ty improvement of all links of logistics services has attracted more and more attention
from fresh e-commerce enterprises.

This study takes JD Logistics Group as the research object and adopts a multi-
criteria decision-making method to build a JD fresh cold chain logistics service quali-
ty evaluation pointer system. Use the DEMATEL method to establish an impact net-
work relationship diagram, explore the interrelationship between the quality pointers
of fresh cold chain logistics services, and then combine it with IPA to obtain the key
criteria of “extremely needed improvement” and propose corresponding ways to im-
prove.

Based on the above research background and motivation, this study hopes to
achieve the following objectives through the research:

(1) Establish a multi-criteria evaluation framework for the quality quota of JD fresh
cold chain logistics services. (2) Analyse the key factors of JD fresh cold chain logis-
tics service quality, and put forward optimization suggestions through importance and
performance value. (3) The analysis results and optimization suggestions of this study
are provided to the same type of enterprises to improve the quality of logistics ser-
vices.

2 Evaluation attributions of the logistics service quality

In the logistics industry, logistics services play a crucial role, and the defects of ser-
vice quality factors will affect the performance and customer satisfaction of enterpris-
es [1]. Zheng Ting-ting [2] believes that logistics service quality refers to the ability
of enterprises to provide a series of logistics services, including transportation, distri-
bution, storage, and inventory, to meet customer requirements, which can ensure that
the correct quality of goods is delivered at the right time and in the right state, so as to
improve customer satisfaction and loyalty [3].

The advantages and disadvantages of logistics services can often be reflected from
the perceived feedback of customers. In today’s huge competitive pressure in the
logistics industry, the higher the customer's satisfaction with logistics services, the
more beneficial it is to the development of the enterprise. How can enterprises pro-
vide better logistics services? The first thing to do is to understand the customer's
experience of enterprise logistics services. On the basis of customer perception, un-
derstand the advantages and disadvantages of your existing logistics services, and
make adjustments accordingly. Therefore, this study focuses on the relevant indica-
tors of logistics service quality, refers to the discussions of scholars, and develops and
constructs a preliminary research framework for the service quality of JD fresh cold
chain logistics, as shown in Table 1.
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Table 1. Research on the Related Factors of Fresh Cold Chain Logistics Service Quality
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Dimension Criterion Source
Equipment specialization [4]; [5]; [6]
. Packaging specialization [51:[7]; [8]
Tangibles Product freshness [7]
product consistency [6]
Convenient payment method [8]
Convenience Convenient return and exchange [8]
Reasonable delivery fee [6]
Convenient pickup [9]
Economy Reasonable return and exchange fees [8]
Cost performance [8]
Timeliness of order processing [6];[9]
Responsiveness After-sales service response [4]; [6]
Customer service response [6];[9]
Convenient communication [4]
Personnel reliability [4]; [6]
R Timeliness rationality [6]
Reliability Delivery specifications [4]
Accurate logistics information [4]

3 Research methods

Delphi, also known as expert investigation, is a research method for group decision-
making. Deng Zhen-yuan [10] points out that Delphi’s method is based on the experi-
ence, intuition and value of experts, and conducts research on a specific problem
through a group of 10-15 experts.

Decision Making Trial and Evaluation Laboratory (DEMATEL) is the main factor
in identifying complex systems, simplifying the system structure analysis process and
proposing methods. The flow chart of this study is shown in Figure 1.
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Fig. 1. Formal research architecture diagram
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Through the analysis of each criterion factor, the method transforms the complex
impact relationship between factors into an easy-to-understand structural relationship,
and then classifies each factor as a cause class and a result class, and calculates the
degree of influence between the factors [11].

The Importance-Performance Analysis (IPA) Model is an important performance
analysis, which is measured by technologies such as importance, performance and
location to evaluate the relevant attributes of the selected commodity. In 1977, this
model was analyzed by Martilla and James [12] on the performance of dealers. This
model can evaluate the advantages and disadvantages of products or services and
propose improvement measures by comparing the gap between users’ perceived im-
portance of products or services and their actual performance, ultimately helping en-
terprises achieve optimal resource allocation. Figure 2 shows the importance perfor-
mance analysis model diagram.

High 4 -

First Quadrant Second Quadrant
g Extremely in need of
_E improvement Continue to maintain
i Third Quadrant Fourth Quadrant
5
3 No need to pay

attention Overvalue

Low High

Performance Value

Fig. 2. Importance Performance Analysis Model.

4 An empirical case analysis for improving the logistics service
quality

According to the above-mentioned reference expert group interview, it is recom-
mended to add, subtract, delete and modify the prototype structure of the structure and
guidelines given by the expert group. This study finally formed a total of 4 frames and
10 criteria of the formal structure, as shown in the figure 3.
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JD Fresh Cold Chain Logistics Service Quality Evaluation Indicators

i

Reliability(A)

Responsiveness(B)

Conveniences(C)

Tangibles (D)

I
|

T
|

(1V)uoneuriojur sonsISo[ 9JeIndoy

(zv)AinTeuoryer ssaurjaw |,
(gv)suoneoyroads AToATg

(19)Surssaoo1d 1op1o Afouu],
(zg)asuodsal 901AIIS SO[BS-IY Y

(1D)dnypord Jusrusauo)

(zD)poypow JuswAed JUSTUOATO))

(£D)93uByoXd puL UINJAI JUITUIAUOD)

Fig. 3. Formal research architecture diagram.

]

(1@)uonezieroads Surdeyoed
(z@)ssauysaiy 3onpoig

681

The questionnaire design of this study refers to the decision-making laboratory
method. The correlation of the degree of interaction between the questionnaire
design survey criteria is given, and the scoring scale refers to the three-point
scale, so the degree of interaction between the three scores of 0, 1 and 2 is used to
distinguish the degree of interaction between the factors. A total of 70 valid ques-
tionnaires were finally recovered. After calculation, the total impact relationship
matrix can be obtained. According to the total impact matrix, the importance D+R

and the cause degree D-R can be obtained, as shown in Table 2.

Table 2. Importance and Causality of Criteria.

Z Impact degree Affected degree Importance degree | Ranking Reason degree
D2 16.945 5.059 11.673 1 11.886
D1 11.681 5.643 11.495 2 6.038
C3 8.825 6.82 12.14 3 2.005
Cc2 7.145 7.599 12.574 4 -0.454
Cl 6.002 7.989 13.382 5 -1.987
B2 5.485 7.897 13.991 6 -2412
Bl 4.501 8.073 14.747 7 -3.572
A3 4.072 8.068 15.645 8 -3.996
Al 3.826 7.847 17.324 9 -4.021
A2 4.004 7.491 22.004 10 -3.487
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The greater the importance indicates that the more important the criterion is. For
example, the importance of the freshness of the product is 22.004, and the importance
of the rationality of timeliness is 11.495. Therefore, this study believes that the fresh-
ness of the product is more important than the rationality of the timeliness for con-
sumers. According to Table 2, the criterion on the whole is the classification charac-
teristics of “cause” or “result”, which is usually determined according to the degree of
cause D-R. If D-R is positive, it tends to be “cause” (causing factor), indicating that
this criterion tends to “influencing other criteria”. The larger the value is, the more
likely Make improvements. If D-R is negative, it tends to be a “result” (result factor),
indicating that this criterion tends to be “affected by other criteria”. The larger the
negative value, the greater the impact of other criteria. The causal characteristics of
the summary criteria are classified as shown in Table 3.

Table 3. Importance and Causality of Criteria.

Characteristic Criteria
Cause Accurate logistics information(Al). Delivery specifica-
(Tendency influences other criteria) tions(A3). Timely order processing(B1)
Result Product freshness(D2). Packaging specializa-
(Tendency to be influenced by other tion(D1). Convenient return and exchange(C3)
criteria)

The focus of this study is to optimize the quality of cold chain logistics services
through key factors and source management analysis. Therefore, in order to better
clarify the relationship between key factors, we only need to retain the key factors for
analysis [13]. Draw a causal diagram according to the interrelationship of the criteria
in the total impact matrix Z, as shown in Figure 4. According to the causal chart, be-
cause the D-R difference of “Product Freshness D2 is 11.886, indicating that it high-
ly affects other criteria, which is an impact factor, which is more suitable as the
source of improving the performance of all key factors, and is reasonable in practice.
Therefore, it is finally confirmed that “Product Freshness D2” is the source of im-
provement.

Product freshness(D2)
(D-R): 11.886

Packaging Convenient return Convenient payment Convenient
specialization(D1) and exchange(C3) method(C2) pickup(C1)
(D-R): 6.038 (D-R): 2.005 (D-R): -0.454 (D-R): -1.987

Fig. 4. Causality diagram between key criteria

This study draws an importance-performance analysis chart based on the im-
portance of the criterion and the performance value, as shown in Figure 5. It can be
seen from the figure that “Packaging Professional D1” is a criterion with high im-
portance and good performance. Consumers recognize it, and JD.com should continue
to maintain it. “After-sales service response B2”, “Distribution specification A3” and
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“Logistics consultation accuracy Al” are the criteria for good performance but low
importance. Consumers recognize that JD may pay too much attention to these fac-
tors, it is necessary to consider whether to adjust the allocation of resources; “Order
processing timeliness B1”” and “delivery time reasonableness A2” are the criteria with
high importance and poor performance. At present, JD does not need to pay too much
attention to the improvement of such guidelines; and “product freshness D, “Con-
venience for return and exchange C3”, “Convenient payment method C2” and “Con-
venience for pick-up C1” are the criteria with high importance but poor performance,
JD should improve it as soon as possible to improve consumer satisfaction, so as to
obtain consumers’ recognition and willingness to repurchase.

Important ) o ) ) .
IPA Model — JD Fresh Cold Chain Logistics Service Quality Indicators
10 | Extremely D2—@ Continuously
improvement Pe D1 maintained
a
8 L4
c2
° 1 4
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g 4 *
- L 4 Al
A
2 A2 3 L 4
No attention * Overvalue
3.400 3.600 3.800 4.000 4.200 4.400 4600
Not important Performance (1-5 Point)

Fig. 5. Importance-Performance Matrix.

5 Conclusion

The 21st century is a service-oriented era, and the role of service quality in attracting
and retaining customers should not be underestimated. The quality of fresh cold chain
logistics service plays a vital role for fresh cold chain enterprises to maintain their
competitive advantage and improve their performance. “Product freshness” is the
source index. Based on this source analysis, we can clarify the subordinate relation-
ship of many factors, so as to find the root cause of the problem, and then take this as
the starting point to seek improvement strategies to help effectively solve the problem
and better promote the sustainable development of the enterprise. Therefore, this
study puts forward the following optimization suggestions:

(1) Update and establish a system that can identify the freshness of products
through microorganisms, screen the fresh products flowing into the market, and dis-
close the data on the product label.

(2) Improve the cold chain equipment and system rules, manufacture products to
adapt to the refrigeration environment, and cooperate with other cold chain logistics
merchants to form a relatively complete and controllable supply chain system.

(3) Select the display equipment according to the temperature requirements of
fresh products. Changeable items should be stored and distributed at medium and low
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temperatures in a fresh-keeping cabinet, for example, refrigerated products stored at
about 0°C, and freeze-dried products stored at about -18°C.

The quality of logistics services has an important impact on customer satisfaction,
customer loyalty, market share, and corporate profits. Therefore, improving the quali-
ty of logistics services is the core element for enterprises to establish brand image and
enhance competitiveness. They should never avoid actively meeting customer needs
by providing better and better logistics services.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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