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Abstract: The commercial business model has changed to electronic market
channels and electronic distribution. Electronic commerce (E-commerce) and
shopping online generate profits and reduce costs. Many businesses are creating
new channels using digital network technology. This research explores the factors
and indicators of customer satisfaction for transportation and distribution in an
online shopping company. Survey research and exploratory factor analysis (EFA) is
applied to analyse the data collection concerning Chinese customers in Thailand
who have used the services of an online shopping company. This research tested
the results for validity, reliability, and Kaiser-Meyer-Olkin (KMO) statistical approach.
Factor loadings confirm the factor explanations and the common threshold of 0.7.
Furthermore, customer satisfaction in transportation and the distribution manage-
ment model achieves with the three main factors and fifteen key indicators. The
three factors are the Responsibility of Product and delivery in transportation and
distribution, customer services in transportation and distribution, and customer
communication in transportation and distribution. These fifteen indicators and the
information are to improve the e-commerce business model to create a competitive
advantage and increase market share.

Subjects: Statistics for Business, Finance & Economics; Business, Management and
Accounting; e-Business; Business & Planning

Keywords: Customer satisfaction indicators; Transportation; distribution; shopping online;
electronic commerce (e-commerce)
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1. Introduction

Transportation and distribution management of online shopping involves outbound logistics. The
main activity in the online shopping chain mainly supports reducing the total cost of this chain and
increasing customer satisfaction with online shopping (Khan et al., 2019; Zheng et al., 2020). The
online shopping chain, customer, and delivery time are in the creation and implementation of
developing competitive advantages. Transportation costs and inventory distribution are in strate-
gic planning (Chang & Wang, 2011; Kumar & Kashyap, 2018). The behaviours and lifestyles of
consumers in the new age are changing to the hustle and bustle of everyday life. Moreover, the
traffic and travel in the city is the main reason why life for people has changed (Kazancoglu &
Aydin, 2018; Liu et al., 2020). As a result, online selling through e-commerce has gained significant
attention for managing to spend online.

The case study is the largest company for the 3C online shopping business platform in the B2C
market in China. This company manages integrated logistics, standard delivery and third-party
logistics (3PL). This case is a famous online shopping business platform in China that is the last
mile delivery, which is transport to the end consumer and a direct contact process with the
customer (Liu et al,, 2021; Zheng et al., 2020). However, this company found case problems that
need to improve in the online customer service system. These cases present in non-complete
sending and the delivery of quality service.

The speed of delivery found that other platforms had better delivery speed. However, most
customers do not take the time to wait for their products. Frequently, transportation and distribu-
tion take their products during the daytime when most people work. This failed delivery can lead to
missing items, adding expenses to the company for paying customers. Thus, customer satisfaction
factors in transportation and distribution need to improve the customer service system for online
shopping to achieve market share, customer satisfaction and competitive advantages. Therefore,
this research explores the factors and indicators that affect customer satisfaction in transportation
and distribution for an online shopping company.

2. Literature reviews

2.1. Transportation and distribution of shopping online

Logistics and the supply chain focus on transportation and distribution activity that affects shopping
online and e-commerce trade. The last mile delivery process originated in shopping online that needs
to improve efficiency distribution. Furthermore, this process supports the company to continue in this
market. On the other hand, online shopping involves adapting to the new retailer model, which has
shown a new way of operation from physical product stores to online products. These new channels
for customers are to assess buying and door-to-door delivery. The likely challenges must change the
retailer’s operation and improve transportation and distribution connected on a chain.

Many researchers reviewed and studied the transportation and distribution of shopping online,
according to Kennedy and Coughlan (2006). Online shopping portals deliver numerous benefits to
traditional retailers in terms of marketing collaboration, site traffic generation, website manage-
ment, fulfilment services, and the ability to offer customers multi-channel retailing. According to
Weltevreden (2008), the service point is the main CDP in The Netherlands for B2C e-commerce
logistics. Dutch consumers mostly use service points for repeated online orders. However, retailers
operating service points may lead to additional revenue. According to Chang and Wang (2011), the
moderating effect of customer perceives value on online shopping behaviours, so the study of
e-service quality and customer perceived value affect customer satisfaction and loyalty. This study
found that customers with a high perceived value have a stronger relationship between satisfac-
tion and customer loyalty than customers with a low perceived value.

Lim and Shiode (2011) noted the impact of online shopping demand on physical distribution
networks. The simulation model suggests the existing physical distribution network can improve
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cost efficiency and service reliability by evolving into a more centralised network structure with the
increased capacity of transhipment facilities. According to Sreeram et al. (2017), the factors
affecting satisfaction and loyalty in online grocery shopping use an integrated model.
Assortment of products was to impact perceived ease of use and usefulness significantly. The
findings also highlight the importance of entertainment and economic value as key variables
shaping the buyer’s satisfaction and purchase loyalty behaviours.

Zissis et al. (2018) showed collaboration in the urban distribution of online grocery orders. The
integration of these three data sets serves as input to vehicle routing models that reveal the
benefits of cooperation by solving the individual distribution problems of two retailers first,
followed by the joint distribution problem under a single decision-maker assumption. According
to Khan et al. (2019), an assessment of e-service quality, e-satisfaction and e-loyalty indicates that
all of the first latent constructs are significant where E-CS and E-CL (dependent variables) are by
E-SQ (independent variable). Using SEM, the statistically-fit structural model was developed based
on confirmatory factor analysis. The analysis shows that there is a strong positive relation between
E-SQ and E-CS, and E-SQ and E-CL

2.2. Customer satisfaction factors in transportation and distribution of shopping online
company

In the previous research, an assessment of customer satisfaction factors in transportation and
distribution of an online shopping company found the customer satisfaction indicators of trans-
portation and distribution management. The documentary analysis uses to analyse the data for
developing customer satisfaction indicators in transportation and distribution (Qin & Muangpan,
2021). A literature review of transportation and distribution concepts, satisfaction elevation,
measurement of service quality and e-commerce were the concepts included and analysed
using content analysis. These indicators conduct for the customer satisfaction factors in transpor-
tation and distribution of shopping online, as shown in Table 1.

3. Methodology

3.1. Research design and population

Survey research was to collect data sampling from the population. The research framework was in
two phases. In the first phase, the content analysis evaluates and develops the customer satisfac-
tion indicators in transportation and distribution of shopping online using a literature review
approach in previous research. For the second phase of this research, exploratory factor analysis
(EFA) was to these indicators, which analysed the common factor model of the customer satisfac-
tion transportation and distribution of shopping online.

The population in this study comprised Chinese customers in Thailand who have used services
used as a case study of an online shopping company. Based on the number of Chinese nationals in
Thailand that comprised 24,703 respondents in October 2020, probability sampling was selected
using a simple random sampling method. The sample size included 394 respondents in this study,
with a determination of 95% and an error of 5%, which calculated the sample size from Taro
Yamane’s computational formula (Taro Yamane, 1967).

3.2. Data and reliability analysis

Exploratory factor analysis (EFA) was to analyse the data collection. EFA was for the underlying
structure of a relatively large set of indicators. The Kaiser-Meyer-Olkin (KMO) test examined the
appropriate analysis according to data, in which KMO values should be more than 0.5 and Bartlett’s
test of significance (P < 0.001) was confirmed. Factor loadings should accept the common above
0.7 (70%) in general; factor loadings are like correlation coefficients (in that they can vary from -1
to 1; O’Driscoll, 2012; Maskey et al., 2018). However, Factor loadings should have the minimum
acceptable level of 0.4 (Hair et al., 2006)
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3.3. Data collection

A 5-scale rating questionnaire was applied in data collection to find the critical opinions of
respondents. The questionnaire is by the validity and reliability approach. These questionnaires
inquired about the key customer satisfaction factors in transportation and distribution of shopping
online: a case study. Two sections were the general customer questionnaire (7 items) and fifteen
key indicators of customer satisfaction in transportation and distribution (15 items)

There were 394 respondents from Chinese customers in Thailand who have used the services.
They comprised a case study of an online shopping company. Most respondents were women,
57%, and 46.5% were between 21-40 years old. Respondents with bachelor’s degrees totalled
53.75%, and 72.75% were office workers. Experience in online shopping showed that 42% had 2-
10 years and 41.5% had 5-10 years. Accounting for 54.5% of online shopping, 3-5 times and 40%
of online shopping payments per month was 200 — 500 Yuan.

4. Finding and discussion

The results of this research are in two sections, including exploratory factor analysis (EFA) results
and a conceptual model of customer satisfaction in transportation and distribution management.
This first section showed the effects of correlation analysis (Table 2), variance and cumulative
percentage (Table 3), loadings of indicators analysis (Table 4), and measurement model, which
approaches the first-order factor measurement model for customer satisfaction in transportation
and distribution (Figure 1). This second section shows the business management model for
shopping online to improve customer satisfaction in transportation and distribution operations;
the key factors and indicators can achieve competitive advantages to enhance market share, profit
and customer loyalty.

4.1. Exploratory factor analysis (EFA) results

Correlation analysis was to assess factor analysis. All indicators of each factor explore the relation-
ship among them. Pearson correlation coefficient was significant (p < 0.05), while the Kaiser-Meyer
-Olkin (KMO) examination value was 0.932 with a p-value of 0.000, as shown in Table 4. These
results showed all indicators were significantly related to each other. Thus, the principal compo-
nent method for these factors was to investigate the direction to group the related indicators into
factors.

The cumulative percentage clarifies the variance that spreads over three factors. The cumulative
variance was 99.345%, which existed in a high cumulative rate to achieve an acceptable fit.
Therefore, the results shown in Table 2 are to explain three factors. Factor 1 and factor 2 represent
the high variance percentages of 36.338% and 36.121%, corresponding to factor 3, which showed
a variance of 26.887%.

The measurement model for customer satisfaction in transportation and distribution surveyed
exploratory factor analysis with principal component extraction and the varimax rotation. Factor
evaluation presented three factors and indicator loadings that signified the correlation of indica-
tors to factors. These high-value loadings are in Figure 1; all loadings acceptation was more
significant than 0.7 (O’Driscoll, 2012; Muangpan et al., 2019). Therefore, these indicators were
approved and well-correlated with the common factors. For example, the PD1-PD6 indicators are
to the same latent as factor 1 (PD-TD), CS1-CS6 to latent factor 2 (CS-TD), and CC1-CC3 to latent
factor 3 (PT-TD).

4.2. Managing customer satisfaction in transportation and distribution

Customer satisfaction in transportation and distribution is the critical business factor to improve
customer service levels and grow competition in transportation and distribution, cost-effective and
high profits, customer loyalty and brand popularity. The management of customer satisfaction in
transportation and distribution contains three factors to drive the customer satisfaction operation,
including Responsibility for Product and delivery in transportation and distribution factor (PD-TD),
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Table 2. The results of Kaiser-Meyer-Olkin statistic (KMO) and p-value

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.932
p-value 0.000

Table 3. The results of variance and cumulative percentage of factors

Factors % of variance Cumulative %
1 36.338 36.338
2 36.121 72.458
3 26.887 99.345

Customer services in transportation and distribution (CS-TD), and Customer communication in
transportation and distribution (CC-TD). A total of fifteen indicators explain the operation of
transportation and distribution management for an online shopping company, as shown in
Figure 2.

Table 4. The results of loadings of indicators of three factors

Indicators Loadings
Factorl Factor2 Factor3

Product delivery fast and 0.942 0.200 0.259
punctual (PD1)
Product arrival at the 0.755 0.291 0.585
scheduled time (PD2)
Product correct delivery 0.943 0.214 0.252
(PD3)
Product good packaging 0.730 0.299 0.613
delivery (PTD4)
Carrier personality on 0.920 0.266 0.284
delivery (PD5)
Follow-up delivery on 0.654 0.552 0.502
customer requests (PD6)
Exchanged Product on 0.265 0.833 0.478
delivery (CS1)
Customer information 0.364 0.729 0.576
safety on delivery (CS2)
Arrange product delivery 0.626 0.660 0.405
time (CS3)
The Convenience of 0.125 0.951 0.278
return product delivery
(CS4)
Extra services delivery 0.242 0.946 0.154
(CS5)
The last communication 0.320 0.885 0318
to the customer on
delivery (CS6)
Picking up products 0.419 0.469 0.776
delivering door to door
(CC1)
Informing customers 0.396 0.393 0.829
before delivery (CC2)
Product tracking on 0.441 0.408 0.798
delivery (CC3)
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Figure 1. First-order factor
measurement model for custo-
mer satisfaction in transporta-
tion and distribution.

0.942
o [ —

0.755

PD5

Customer
Satisfaction -TD

0.776

0.829
[ )
0.798

The first factor is the Responsibility of Product and delivery in the transportation and distribution
factor, which relates to the transportation systems operating for product delivery, product stock
levels, and delivery times. These are planning routes and load scheduling for delivery to ensure they
deliver within the agreed terms. The main direction of transportation activities develops customer
satisfaction, transportation relationships and monitoring transport costs. This factor indicates by six
key indicators, including Product delivery fast and punctual (PD1), Product arrival at the scheduled
time (PD2), Product correct delivery (PD3), Product good packaging delivery (PTD4), Carrier personality
on delivery (PD5), and Follow-up delivery on customer requests (PD6). The online shopping company
can achieve these indicators by completing satisfaction responsibility in transportation and distribu-
tion operations, thus increasing product flow and sustainability in business through many positive
side effects for a company (Nogueira et al., 2021; Sreeram et al., 2017).

Strategic planning 1 begins with three critical assessments. The first analysis is to specify the
transportation and distribution of employees with the customer. The second analysis evaluates the
transportation and distribution systems for the operation. The third analysis estimates the control
of following with the customers. The transportation and distribution strategy selection must
consider market conditions and competition in the business. For example, the strategics suggest
the third-party service strategy and the drop-shipping arrangement strategy to improve the
transportation and distribution operation.

The second factor is the customer services in transportation and distribution factor, which

displays the transportation services level to manage the service actions following customer
needs and customer satisfaction. Guiding customer services in transportation and distribution
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Muangpan, Cogent Business & Management (2022), 9: 2108217
https://doi.org/10.1080/23311975.2022.2108217

- cogent —business & management

Figure 2. Customer satisfaction
in transportation and distribu-

tion management.

Customer satisfaction in
transportation and
distribution management

Factorl1: Factor2: Factor3:
Responsibility for Customer services customer
Product and in transportation communication in
delivery in and distribution transportation and
transportation and o distribution
distribution (6 Key indicators) -
(3 Key indicators)
(6 Key indicators)
Strategic Strategic Strategic
planning 1 planning 2 planning 3
15 Key indicators

improves customer satisfaction, indicating six key indicators. These include Exchanged Product on
delivery (CS1), Customer information safety on delivery (CS2), Arrange Product a delivery time
(CS3), Convenience of return product delivery (CS4), Extra services delivery (CS5), and Last com-
munication to the customer on delivery (CS6). The online shopping company can accomplish these
indicators to gain many benefits with higher customer service, extra services offered, and post-
sales service provided (Chang & Wang, 2011; Chiang, 2012; Yu et al., 2020). These critical strategy
operations help to improve costs and profit efficiency to support the more substantial strategic
aspect of factor 2 that develops competitive advantages for high-level customer services in
transportation and distribution.

Strategic planning 2 achieves the high-service level strategy by setting smart service goals and
these indicators to monitor the feedback loop of the customer services in transportation and
distribution. For example, the business strategy can be to create a customer service team of
transportation and distribution that improve the professionals’ training and right-up skills. The
expectation service responds in transportation and distribution with a Quick response strategy
(QRS) and Real-time strategy. Furthermore, Extra services delivery (CS5) is an exciting indicator for
creating the differentiation strategy to consider increasing customer satisfaction and competitive
advantage. This indicator focused on the optional services, special delivery services, and delivery
options.

For the third factor, customer communication in transportation and distribution improves the
satisfaction of outbound communications, which comprises the continuing interchange between
a company and its customers. Three key indicators are shown, including Picking up products
delivering door to door (CC1), Informing customers before delivery (CC2), and Product tracking
on delivery (CC3). These key indicators define the strategy creation for better performance of multi-
channel and highly personalised communications, and intelligent communications enabled
(Janjevic & Winkenbach, 2020; Nogueira et al., 2021).
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Business strategy of this factor improves with the customer relationship through the strategic
management platforms of customer relationship management (CRM) and Multi-channel distribu-
tion system. Strategic planning 3 adds value by understanding business objectives and finding
transportation and distribution platform tools. The strategic value of factor 3 supports factors 1
and 2 to focus on the specific requirements of customers and more relevant communications for
qualifying better up-selling and cross-selling.

5. Conclusion

5.1. Theoretical implications

Customer satisfaction in transportation and distribution management offers three factors and
fifteen-item measurement indicators for assessing customer satisfaction in transportation and
distribution performance. The observed results recommend fifteen measurement indicators that
explain the three factors: Responsibility in transportation and distribution, Customer services in
transportation and distribution, and Customer communication in transportation and distribution.
This factor model exhibited an excellent fit for all indicators examined and could measure
customer satisfaction in transportation and distribution performance by increasing online trans-
port utilisation with market development and service level.

5.2. Managerial implications

The guideline management of customer satisfaction increases focuses on the main activity of
satisfaction creation for achieving higher competitive advantages and customer loyalty to a brand
for an online company (Shi et al., 2019). Therefore, foundation main factors 1 and 2 must achieve
satisfaction creation in transportation and distribution performance, while factor 3 is essential to
achieve added satisfaction in transportation and distribution performance. Thus, businesses must
consider three factors, fifteen indicators and strategic planning for transportation and distribution
policy and operational planning for improving the efficiency of transportation services for custo-
mers and competitive advantage, creating.

5.3. Limitations and perspectives

This research focused on key factors and indicators of customer satisfaction in transportation and
distribution that target to find these indicators for increasing customer satisfaction efficiency and
strategic planning for preparing operational plans in the next step. This study found the principal
customer demographic of Chinese customers in Thailand. The main customers are women sex,
between 21-40 years old, and most are office workers but do not analyse key factors and
indicators with the customer segmentation. Future research will find the relationships between
critical factors and indicators with other business factors. Moreover, the customer segmentation
will analyse the key factors and indicators for creating the best value-added and customer
satisfaction practices.
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