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Abstract

Customer satisfaction has gained special attention in many business sectors, especially international e-
commerce sectors, which have continuously showed increasing volume. Besides the quality of the
products, the logistics services also affect customer satisfaction, such as delivery time, costs, and
correction. But since the COVID-19 outbreak, there are huge changes to customers’ shopping
behaviours. Online shopping came into the spotlight. The aim of this study was to examine the changes
in customer satisfaction with logistics services of e-commerce before and during the COVID-19
outbreak. In this study, the questionnaire design is built on the dimensions and indicators of the modified
fuzzy SERVQUAL evaluation system and confirmed. The case study of online shopping, mainly
between Thailand and the People’s Republic of China, is used. Questionnaires gathered both online and
offline from 232 experienced users were employed to collect data. Data were analysed using the
Statistical Packages for Social Science (SPSS) version 17. The results were compared to the related
research to show how issues that affect customer satisfaction have changed. During the COVID-19
outbreak, the most significant predictor changed from responsiveness to reliability. It scientifically
confirms that in an unstable situation, the customers' focus shifted from how quickly the e-commerce
organisation can serve them to how reliable the organisation is to ensure that they will get the right
products and services. Conversely, the gap in customers’ perception and expectation in the reliability
dimension is also wider than before the COVID-19 outbreak. This result also implies that while the
customer expects more reliability, the organisations cannot meet their expectations.

Keywords: Fuzzy SERVQUAL, Online Shopping, Service Quality
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1. INTRODUCTION

In this era, online shopping has gained outstanding growth rates due to the strong consumer demand
and the increasing variety of available goods. As the Internet grows, people are increasingly dependent
on it in their daily lives. At the same time, with the increasing number of people using smartphones,
people in various countries have been able to quickly and easily get access to many e-commerce sites,
since e-commerce can offer a lot of conveniences (Yang and Patitad, 2013). In 2019, online purchasing
accounted for 14.1% of total retail sales, with a tendency to grow (Melovic'et al., 2021; Ouellette, 2020;
Tolstoy et al., 2021). The COVID-19 pandemic has forced countries around the world to either go into
lockdowns or enforce strict social distancing rules. It has motivated many shoppers to buy things online
as much as possible due to lockdown measures or limited capacities to maintain social distancing
(Choudhury, 2020). This causes significant changes with a greater proportion of Internet users using
online shops, both international and domestic changes, to buy essential products, such as food and
beverages, cosmetics, and medicines. Meanwhile, global e-commerce sales jumped to $26.7 trillion in
2019, up 4% from 2018, according to the latest available estimates (UNCTAD, n.d.).

In the online environment, online business and e-commerce are not difficult to emulate by
competitors due to the higher competition. For online shopping, there are many the same type of online
stores which making it difficult for companies to create differentiation. There is also an increased
number of online stores for consumers to choose from. It enables consumers to easily compare products,
compare prices, gain information, share buying experiences with others, and to make a purchase within
only a few minutes (Wang et al., 2019). At the same time, the emergence of the Internet has reduced
the frictionless economy. Because of the low transaction costs, consumers can choose between
competing suppliers (Brynjolfsson and Kahin, 2020; Yang and Patitad, 2013). Logistical issues become
one of the key factors to respond to customers while keeping the firms efficient, because they include
all activities for moving the products from the origin points to customers’ hands. Especially in
international e-commerce, cross-border transportation and inventory seem to be more complicated than
domestic ones.

Customer satisfaction is regarded as the most important factor for a product or service. If companies
fail to satisfy customers’ requirements, the same business or transaction will be replaced by competitors
who can provide better service to the customer. As a result, the company will lose its customers and
potential profit (Khurshid et al., 2012). Customer satisfaction can represent how customers’ expectation
of provided services and products met. In the same way, it can be represented by a gap between customer
expectation and perception. For international e-commerce, of which there are many types and levels of
products, it is problematic to identify the level of the customers, which leads to difficulties to evaluate
service quality. Also, during the COVID-19 outbreak, which has changed the behaviour of the
international e-commerce market, it needs to be considered how customers change their satisfaction
aspects. Thus, firms can adapt themselves to compete in a highly aggressive environment.

This research aims to determine and measure the logistics service quality of international e-
commerce by determining customers’ expectations and perceptions using the fuzzy SERVQUAL
model. The top-five company that manages the international e-commerce between Thailand and the
People’s Republic of China is employed as the case study. To determine the changes of customer
satisfaction with the logistics service quality of international e-commerce during the COVID-19
outbreak, the results are compared and analysed with previous research focused on the same area (Huan
et al., 2019; Yang and Patitad, 2013).
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2. LITERATURE REVIEW

2.1 Customer satisfaction with logistics services

Customer satisfaction has been a major goal for business organisations for many years because
loyal customers contribute to the company’s profitability by spending more on the company’s products
and services (Chaowarat et al., 2015; Dimitriades, 2006). For the logistics service, customer satisfaction
can be considered as one of the key performances that represent the results of how the providers can
fulfil customers’ requirements and expectations (Cichosz et al., 2017; S'witata et al., 2019). It can
involve only a single activity or as cumulative satisfaction (Stank et al. ,2003; S witataetal.,2019; Zhang
et al., 2015). On the other hand, customer satisfaction could be considered as customer requirements
that meet expectations (Chaowarat et al., 2015). Therefore, customer satisfaction criterion not only
presents the degree of customer satisfaction but also reflects how logistics service providers can serve
their customers. The criterion reflects not only the degree of customer satisfaction but also how
companies provide their service in relation to customer demand.

Regarding the evaluation of the quality of logistics services, the most traditional evaluation is
the 7 R theory (Mentzer et al., 1989). This model measures how the company can deliver goods to the
designated location at the most appropriate time, with accurate cargo status, appropriate cost, and
accurate and relevant information. The theory also holds that logistics services can enhance product
value. This is mainly focused on the service provider side. In other words, the evaluation of service
quality is attributed to the service provider firm. Mentzer et al., (2001) considered the customer’s
perceptions in logistics services. In this research, the logistics service was considered with two aspects:
physical distribution service and customer marketing service. This is similar to Gronroos’s (1984)
technical quality and functional quality concept. The model proposed that customers’ perceptions affect
the logistics service quality.

The relationship between the quality of logistics service and customer satisfaction has gained
much attention in the research field (Kilibarda and Andrejic’, 2012; Uvet, 2020; Winter Fernandes,
2018). In logistics services, customer satisfaction is generated when the provider’s performance is equal
to or greater than the customer’s preconceived expectations. In 1985, Parasuraman et al. (1988)
introduced the five-dimensional structure of service quality (SERVQUAL) — tangibles,
responsiveness, empathy, reliability, and assurance — to identify gaps between customer perceptions
and customer service. SERVQUAL allows firms to assess their service quality performance on the basis
of each dimension individually as well as the overall dimensions. This method has been applied to
measure the gap between customers’ perception and their expectation of logistics services, such as in
third-party logistics service providers in the beverage industry (Mathong et al., 2020), logistics service
quality in Da Nang city (Limbourg et al., 2016), service quality in Indonesia (Er et al., 2015), and
customer loyalty (Ismail and Yunan, 2016).

3. RESEARCH METHODOLOGY

This section describes the methodology of this research, which is shown in Figure 1. The research
was separated into four main steps: 1) framework development and data collection, 2) data processing,
3) data analysis, and 4) conclusion and discussion.
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Figure 1 Research process

3.1 Framework development and data collection

The framework proposed in this sub-section introduces the modified SERVQUAL model that
is used in this research (Figure 2). Firstly, the modified SERVQUAL model is the same as the model
introduced by Huan et al. (2019). In the model, there are six dimensions concerning logistics service
quality for international e-commerce. The first five dimensions are from the original SERVQUAL
model. Carman (1990) pointed out that the different backgrounds of each industry should be considered
when evaluating the service quality of industries. They should be different, and the importance of each
dimension may differ regarding the industry. In the e-commerce environment, information is critical
because it is one of the key factors that customers consider when they make decisions. Thus, information
quality is added to the model. Then the questionnaire based on the SERVQUAL model was used to
collect data. Each dimension is explained below.

- Reliability: the ability to provide accurate logistics services
- Tangible: the facilities and equipment of logistics service providers
- Assurance: the ability to convey confidence and trust to the customer

- Empathy: the ability to understand the position of customers to solve problems for customers
and provide personalized services

- Responsiveness: the ability to respond quickly to the customer’s demand
- Information quality: the ability to convey accurate and up-to-date information to customers

The questionnaires to collect data were designed based on the modified SERVQUAL model.
There were 22 questions in the survey, and the questions consisted of six modified SERVQUAL
dimensions, which are shown in Table 1. In the questionnaires, a Likert scale was used to rate
expectation and perception. The scale is typically stated in five points: (1) strongly disagree; (2)
disagree; (3) neither agree nor disagree; (4) agree; (5) strongly agree (Preedy and Watson, 2010). To
obtain the data, both offline and online questionnaires were used. The questionnaire was sent to 240
people who have experience using the e-commerce company that facilitates transactions between
Thailand and the People’s Republic of China.
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The modified SERVQUAL model
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Figure 2 Research framework

4. DATA PROCESSING

In this stage, data were processed using the fuzzy set theory due to uncertainty, bias, and ambiguity
from representing an assessment of service quality with a fixed scale and value. This theory is an
approach to deal with problems relating to ambiguous, subjective, and imprecise judgments, and it can
accommodate the linguistic facet with the numerical languages of available data and preferences for
individual or group decision-making (Bon-Gang, 2018).

Once the data were collected, a recapitulation of expectation and perception rate was conducted. In
the fuzzification process, the crisp values were translated or mapped to a fuzzy language/set. In this
process, the lower boundary value, middle boundary value, and upper boundary value were obtained,
as shown in Table 2. In this study, triangular fuzzy numbers, which are generally used to represent
uncertain and incomplete information in decision-making, risk evaluation, and expert systems (Xixiang
Zhang, 2014), are used.
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Table 1 Criteria of each dimension in the model

Dimension Criteria
Reliability Q1. The item you received is correct (quantity, colour, package, etc.)
Q2. Relevant order confirmation is sent to you
Q3. Deliverable region coverage
Q4. The service is qualified
Tangibles Q5. The webpage is well organised and standardised
Q6. Reasonable delivery fee charges
Q7. Supports various payment methods on the website
Q8. You experienced polite communication
Responsiveness Q9. Delivery time (from order to reception)
Q10. Readiness to answer your inquiry
Q11. Being able to handle your returns and exchange goods promptly
Empathy Q12. Emergency handling capacity of AliExpress online employees (like
product lost or damaged)
Q13. The website has your preference at heart
Q14. Employees of AliExpress are proficient in logistics operations
Assurance Q15. The website contains service details (price list of delivery, payment
method, etc.)
Q16. Being able to keep your shopping information confidential
Q17. You feel safe and comfortable during transaction on the website
Q18. Employees of AliExpress are consistently courteous
Information quality Q19. Information is current and timely
Q20. You got the necessary information
Q21. The provided logistics information is accurate and reliable
Q22. Information is easy to understand

Table 2 Linguistic variable and triangular membership function

Membership Linguistic
Scale . .
function variable
Strongly
! (1.12) disagree
2 (1,2,3) Disagree
Neither
3 (2,3,4) agree nor
disagree
4 (3,4.5) Agree
5 (4,5,5) Strongly
agree

Once the fuzzy set was gained, defuzzification was conducted to transform output from the fuzzy
set to the crisp value. The defuzzification process was implemented using the following equation.
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M; = (Iw; +mw; + uw;)3

where
Mi : The relative non-fuzzy weight of the i —t h criteria

lw; :The lower value of the i—th criteria
mw; :The medium value of the i —t h criteria

uw; : The upper value of the i —t h criteria.

5. DATA ANALYSIS

In this stage, the data from the previous stages were analysed for reliability, regression, and gap
between the expectation and perception. To show the internal consistency of the model, Cronbach’s
alpha value was used. If the value is lower than 0.5, it means low reliability. If there is less correlation
between indicators, the result is unacceptable. The value between 0.5 and 0.7 shows moderate
reliability. The value between 0.7 and 0.9 reveals high reliability. A Cronbach’s alpha value larger than
0.9 shows excellent reliability (Barbera and Pentecost, 2020; Bathgate, et al., 2015; Shemwell et al.,
2015; Taber, 2018). To identify the weight of each dimension and each criterion in the model, regression
analysis was used by extracting relevant information based on the actual data value. In continuation,
the service quality gap between customers’ expectations and perceptions was determined.

6. RESULTS AND DISCUSSION

The reliability statistics of the model are shown in Table 3. The first column shows the six
dimensions of the modified SERVQUAL model from the previous section. In the second column, the
number of indicators or items of each dimension is shown. The criteria for each dimension are shown
in the third column of Table 3. And in the last column, the corresponding Cronbach’s alpha value of six
dimensions is shown. The Cronbach’s alpha values of all dimensions are between 0.698 and 0.766. This
shows that the internal consistency of these dimensions is acceptable.

Table 3 Reliability statistics

Dimension No. of criteria Cronbach's alpha
Reliability 4 0.766
Tangibles 4 0.698
Responsiveness 4 0.756
Empathy 4 0.698
Assurance 4 0.737
Information quality 4 0.717
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A coefficient matrix is shown in Table 4. Coefficients are normalised to get weight. In this study,
customer satisfaction is used as the dependent variable. The first column shows all six dimensions used
in this research.

The second and third columns show B values, which show how much the dependent variables can
be predicted by the independent variables and their standard errors. In the fourth column, the T values
are shown, which are the ratio between the B value and its standard error. In the last column, the p—value
is shown to indicate the significance level. In this study, with a 95% confidence interval, the p—value
of all predictors is less than 0.05, which indicates a statistically significant difference between customer
satisfaction and all dimensions in the model.

Table 4 Coefficient matrix of the overall model

Dimension B Std. error T Sig
Reliability 0.2 0.041 4.356 0.002*
Tangibles 0.085 0.034 2.094 -
Responsiveness 0.108 0.01 3.165 -
Empathy 0.093 0.045 2.315 -
Assurance 0.103 0.042 2.948 0.001*
Information quality 0.02 0.036 2.087 -
*p<0.01

To calculate the weight equation in fuzzy logic, use the equation presented by Krej¢i and Stoklasa
(2018). These weights show, in each dimension, the most related criteria that affect the dimension.
C,'j

1

Y cij
=1

Wij =

where
Wi;; : Weight of the j—th criteria of the i—th dimension

cij : Coefficient value of the j—th criteria of the i—th dimension
ni : Number of criteria in the i — t h dimension.

The coefficient value of each dimension is shown in the second column of Table 5. We can see that
the dimension that gained the highest weight is the reliability dimension (0.328), followed by the
responsiveness dimension (0.177), the assurance dimension (0.169), the empathy dimension (0.153),
the tangibles dimension (0.140), and the information quality dimension (0.033).

In the reliability dimension, which represents how reliable and accurate international e-commerce
is, the criterion that gained the highest score is ‘Q1: The item you receive is correct’ with a score of
0.341, followed by *Q4: The service quality is qualified’ with a score of 0.306. From this result, we can
see that the accuracy and quality of service have significance from customers.

8
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For the tangibles dimension, which shows how customers can access the provided service, the
criterion with the highest weight is ‘Q6: Reasonable delivery fee charges’ with a score of 0.402. The
second is ‘Q8: You experienced polite communication” with a score of 0.312. This implies that
customers may seek the proper service in terms of both price and level of communication.

To show how reactive international e-commerce is, the responsiveness dimension is applied. The
result shows that the customers focus on how quickly they can receive their products (‘Q9: Delivery
time” with a score of 0.567) and how the service providers react to their problems (‘Q11: Being able to
handle your returns and exchange goods promptly” with a score of 0.567).

Table 5 Coefficient matrix of the proposed model

Weight Relative weight

Dimension - Criteria . Absolute weight Rank
(wi) (Wij) J
Q1. 0.341 0.112 2
Q2. 0.111 0.037 13
Reliability 0.328
Qs. 0.242 0.079 6
Q4. 0.306 0.100 5
Q5. 0.048 0.007 21
Q6. 0.402 0.056 10
Tangibles 0.140
Q7. 0.238 0.033 14
Q8. 0.312 0.044 12
Qo. 0.567 0.100 4
Responsiveness 0.177 Q10. 0.121 0.021 16
Q11. 0.312 0.055 11
Q12. 0.422 0.065 8
Empathy 0.153 Q13. 0.393 0.060 9
Q14. 0.185 0.028 15
Q15. 0.035 0.011 18
Q16. 0.363 0.109 3
Assurance 0.169
Q17. 0.379 0.114 1
Q18. 0.223 0.067 7
Q109. 0.293 0.010 19
Information Q20. 0.253 0.008 20
lit 0.033
quality Q21. 0.378 0.012 17
Q22. 0.076 0.002 22
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Focusing the ability of international e-commerce service providers to try to solve problems for
customers and provide personalised services (the empathy dimension), the prompt standbys of
emergency cases (Q12) and customer preference identification (Q13) earn high weight with a score of
0.422 and 0.393, respectively.

Table 6 SEVQUAL score of the proposed model

During COVID-19
SEVQUAL

Dimension Weight score Criteria Perception  Expectation Ga Rank
score score P
Q1. 3.042 4328 -1.286 8
Q2. 3.363 3.654 -0.291 21
Reliability 0.328 -1.750
Q3. 2.543 4648 -2.105 3
Q4. 2.562 4696 -2.134 2
Q5. 3.452 3.494  -0.042 22
Q6. 2.632 4213 -1.581 5
Tangibles 0.140 -0.480
Q7. 2.958 3.875 -0.917 14
Q8. 3.012 3.899 -0.887 15
Q0. 2.352 4854 -2.502 1
Responsiveness 0.177 -0.846 Q10. 2.893 3.931 -1.038 12
Q11 2.672 4010 -1.338 6
Q12. 2.799 4444 -1.645 4
Empathy 0.153 -0.391 Q13. 3.112 3.720 -0.608 19
Q14. 3.367 3.767 -0.400 20
Q15. 3.253 4,029 -0.776 17
Q16. 3.238 4450 -1.212 10
Assurance 0.169 -0.692
Q17. 3.564 4712 -1.148 11
Q18. 3.418 4.377 -0.959 13
Q109. 2.899 4116 -1.217 9
. Q20. 3.337 4128 -0.791 16
'”foml’f"t'on 0.033 -0.134
quality Q21. 3.127 4543 -1.416 7
Q22. 3.322 3.967 -0.645 18
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In the assurance dimension, which represents how secure the system is, the scores of each criterion
are not that different. This result implies that if the safety system is mentioned, all the topics that are
related gained almost the same importance.

In international e-commerce, different languages may affect the information that customers expect.
Thus, the information quality dimension is included in the proposed model. To focus on what the
customer prioritises, the result indicated that accurate, reliable, and up-to-date information is the most
necessary for them (Q19 and Q21).

To compare the weight of each criterion across different dimensions, the absolute weight of each
criterion is calculated by multiply the relative weight with its dimension weight. The absolute weight
of all criteria and their rank are shown in the fifth and last columns of Table 5. Of the top five criteria
that receive high weight when the overall model is compared, the most important criteria show the
secure and comfortable use of the service (Q17), followed by the accuracy of products (Q1), customer
privacy (Q16), time that takes from product ordering to reception (Q9), and acceptable product quality

(Q4).

After the importance of each dimension and criteria is known, the gap between customer expectation
and perception is analysed. The result is shown in Table 6. The first and second columns show each
dimension and its important weight. The third column presents the total SEVQUAL score, which is the
multiplication of the total gap of each criterion in each dimension and its weight. In the fourth, fifth,
and sixth columns, each criterion and its perception score and expectation score are shown. The last
column presents the gap between perception scores and expectation scores. The result shows that the
most unsatisfactory dimension is the reliability dimension, which gains the highest weight. The most
unsatisfied indicator is the delivery time in the responsiveness dimension. This means customers focus
on reliable products and services, while the company also fails to provide them. The same way with the
responsiveness dimension, it also earns the second rank of unsatisfactory dimension, especially on the
time of delivery.

6.1 Data Comparison between before and during the COVID-19 outbreak

To determine the change of customer satisfaction with logistics services of international e-
commerce, the result from Huan et al. (2019) is used to represent customer satisfaction before the
COVID-19 outbreak. In the comparison, the weight of each dimension and the top five criteria are
compared with the gap between customer perception and expectation. The comparison of the
importance weights of each dimension is shown in Table 7. Before the COVID-19 outbreak, the most
important dimension was responsiveness, which represents how prompt the firm is to provide services
to customers, followed by the reliability dimension. During the COVID-19 outbreak, the importance
weights of the two dimensions switched. The reliability dimension gained the highest weight, while the
responsiveness dimension is in the second rank. The result shows that during the outbreak, customers
shifted their consideration from how quickly they get a response to how confident they are in the
services. This result is scientifically confirmed that during an unstable situation, the most critical issue
for customer satisfaction is the reliability of products and services.
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Table 7 The importance weights of the six dimensions before and during the COVID-19 outbreak

Weight
Dimension
Before COVID-19 outbreak (Huan et al., 2019) During COVID-19 outbreak
Reliability 0.199 0.328
Tangibles 0.157 0.14
Responsiveness 0.332 0.177
Empathy 0.172 0.153
Assurance 0.103 0.169
Information quality 0.037 0.033

To examine how the criteria affect change in customer satisfaction, a comparison between the
top five criteria before and during the outbreak is reviewed. The comparison is shown in Table 8. Before
the outbreak, the customers focused on how quickly they will get their packages and how quickly they
get their confirmation. During the outbreak, they focused on how secure they feel and whether the
products they ordered are correct. The result exhibits a shift of customer focus from quality, timely, and
prompt services to risk-free, secure, timely, and accurate services.

Table 8 The top five criteria that receive the highest weight before and during the COVID-19
outbreak

Criteria  Before COVID-19 outbreak (Huan et al., 2019) During COVID-19 outbreak

Q17. You feel safe and comfortable during transaction on

1 Q9. Delivery time (from order to reception) the website

Q1. The item you received is correct (quantity, colour,

2 Q10. Readiness to answer your inquiry package, etc.)

Q1. The item you received is correct (quantity, Q16. Being able to keep your shopping information

colour, package, etc.) confidential
4 Q4. The service quality is qualified Q9. Delivery time (from order to reception)
5 Q14. Employees of AliExpress are proficient in Q4. The service quality is qualified

logistics operations

To determine the gap between customer perception and expectation, firstly, the SEVQUAL
scores of each dimension were compared, as shown in Table 9. To identify the weight of each criterion
in each dimension, the following equation was used. The weight of each criterion is shown in the fourth
column of Table 3. Before the outbreak, the most unsatisfactory dimension was the responsiveness
dimension, followed by the reliability dimension. Meanwhile, during the outbreak, the most
unsatisfactory dimensions shifted to the reliability dimension and the responsiveness dimension. These
results show the same trend with the importance weight of the dimensions. While the customer expects
more for the reliability of services, the firm still fails to respond. The top five criteria with the biggest
gap are shown in Table 10.
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Table 9 The gap between customer perception and expectation before and during the COVID-19

outbreak
Total SERVQUAL score
Dimension Before COVID-19 outbreak (Huan et al., 2019) During COVID-19 outbreak
Reliability -1.322 -1.745
Tangibles -0.989 -0.475
Responsiveness -1.511 -0.853
Empathy -0.862 -0.389
Assurance -0.889 -0.684
Information quality -1.078 -0.135

Table 10 The top five criteria with the biggest gap before and during the COVID-19 outbreak

Rank

Before COVID-19 outbreak (Huan et al., 2019)

During COVID-19 outbreak

Criteria Perception  Expectation Gap Criteria Perception  Expectation Gap
score score score score
Q9. Delivery time Q9. Delivery time
1 (from order to 2.400 4.520 -2.120 (from  order to 2.352 4.854 2502
reception) reception) '
Q4. The service ; -
2 quality is  2.640 4,590 -1.950 Q4. The service —, gq, 4.696
o quality is qualified 2.134
qualified
Q6. Reasonable . i
3 delivery  fee 2730 4.350 -1.620 Q3. Deliverable ;5 4.648
region coverage 2.105
charges
Q12.  Emergency
handling capacity of
4 Q3._ Deliverable 2870 4.960 -1.390 AliExpress onl!ne 2799 4.444 -
region coverage employees (like 1.645
product lost or
damaged)
Q19. Information i
5 s curent and 2910 4240  -1.330 Q6. Reasonable ) o 4213
delivery fee charges 1.581

timely

The top two criteria with the biggest gap both before and during the outbreak are the same:
*Q9: Delivery time’ and ‘Q4: The service quality is qualified’. Both criteria represent time and quality
for the logistics service. But the different criteria from both situations are the criteria rank of three, four,
and five. Before the outbreak, the reasonable delivery fee of charges, deliverable region coverage, and
information is current and timely received the third, fourth, and fifth rank with the biggest gaps,
respectively. During the outbreak, they are deliverable region coverage, emergency handling capacity
of AliExpress online employees, and reasonable delivery fee charges. The result is relatively the same
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for customers’ consideration of the logistics services. In considering the gap between customer
expectation and the perception of the logistics service provider, the result shows that during the
outbreak, the expectation of the customers is higher, whereas the perception of providers is lower.

7. CONCLUSION

The study confirmed a strong relationship between logistics service quality and customer satisfaction
in international e-commerce. The case study is the online shopping company that handles transactions
mainly between Thailand and the People’s Republic of China. In this study, key performance criteria,
which decide the satisfaction level of customers who use the logistics service of international e-
commerce, are identified. The result implies that the most important dimension is the reliability
dimension, which demonstrates how customers can devote themselves to the services. In considering
the gap between customer perception and expectation, the most unsatisfactory dimension is also the
reliability dimension. To observe changes of customer satisfaction perspective that may have occurred
during the COVID-19 outbreak, results were compared with previous research (Huan et al., 2019; Yang
and Patitad, 2013). Before the outbreak, the main dimension affecting customer satisfaction was the
responsiveness dimension, which reflects how quickly and promptly the service providers serve the
customers. During the outbreak, the main focus of customers satisfaction changed to the reliability
dimension. This suggests that during the pandemic, fast and immediate service may no longer be the
key performance indicator. Definite and secure services become an essential issue for increasing
customer satisfaction. It is clear that in the unstable situation, customers shifted their satisfaction from
responsiveness to reliability, and their expectation is also higher. But considering the logistics service
providers’ side, they still cannot provide services in a way that meets customers’ expectation.
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1. INTRODUCTION

Due to the recent rise in both the intensity and frequency of catastrophes, which is anticipated to
continue in the future associated with climate change, unnecessary suffering has grown. Natural disaster
severely impair a region's ability to perform and the efficiency of a community while causing losses in
the humanistic, financial, technical, and environmental spheres that are beyond the capacity of the
people to recover from using its own resources (Dubey et al., 2020). The processes of planning,
managing supply chain, and monitoring data are all strongly related to logistics. The goal of logistics is
to efficiently organize items for transportation and deliver them to clients in the exact amount (Khan et
al., 2021).

Pakistan is a developing market in South Asia with an unsteady infrastructure and a quickly growing
population that frequently experiences both unexpected and delayed calamities (Dubey et al., 2019).
Naturally and man-made hazards frequently occur, highlighting the importance of careful planning to
mitigate their impacts. The main activity, or humanitarian logistics, is crucial during a disaster. But up
to this point, neither this reality nor its explanation have been recognized by humanitarian organizations.

Traceability is one of the elements of data that businesses must obtain. Interaction especially in
corporate services, are necessary to connect the suppliers. Presence of traceability is taken into account
while evaluating the effectiveness of logistics (Garcia-Torres et al., 2021).

The most crucial factor for humanitarian performance is trust since it allows managers to guide and
engage with many groups in a successful manner. Most often, trust is used to lessen interactions'
sensitivity or ambiguity, especially when actors' knowledge or comprehension of the situation is
restricted (Baharmand et al., 2021). Public trust is a crucial notion in supply chains and has been studied
from a wide range of psychological, economical, and social angles. In both the humanitarian and
financial situations, better supply chain partner trust improves chain coordination, efficacy, and
performance (Dubey et al., 2019).

Transparency is another way to build public trust in organizations (Garcia-Torres et al., 2021).
Additionally, public trust is where transparency in humanitarian logistics begins. Similarly to how
openness increases public coordination and trust, it is insufficient without it. According to Mann et al.
(2018), coordination prevents repetition, duplication, and division whereas collaboration entails the
sharing of complementary skills across various individuals, groups, and/or organizations in order to
jointly create a procedure, result, or activity. Coordination in logistics promotes organization
performance, which improves assets for commercial companies and organizational survival.
Additionally, cooperation among relief agencies in a tragedy area can result in advantages like access
to additional resources that improve the performance of humanitarian logistics (Aranda et al., 2019).

The use of blockchain technology has gained significant attention in recent years due to its potential
to improve the efficiency, transparency, and accountability of various industries. One area where
blockchain technology has the potential to make a significant impact is in humanitarian logistics and
supply chain management. Therefore, this study aims to investigate the role of blockchain technology
in improving the performance of humanitarian logistics and supply chain management. The use of
blockchain technology has the potential to improve the efficiency, transparency, and accountability of
humanitarian logistics and supply chain management. Specifically, blockchain technology can help to
reduce fraud, increase transparency, and enhance supply chain traceability.

Based on organizational information processing theory, (Dubey et al., 2020) made a model with
independent variables like block chain technology and operational supply chain transparency on
collaboration, public trust and supply chain resilience with mediating effect of trust. They recommended
that operational supply chain transparency, trust and public coordination use as independent variables
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effect on humanitarian logistics with mediating role of traceability of logistics and use moderator block
chain to check the trust and coordination of NGOs with peoples. The intention of this study is to
ascertain whether measurable humanitarian performance is impacted by traceability in logistics via
transparency, trust and coordination.

2. LITERATURE REVIEW

2.1 Organizational information processing theory

Organizational information processing theory (OIPT) is a theoretical framework that explains
how organizations acquire, process, and use information to make decisions and solve problems.
Humanitarian Logistics and Supply Chain Management (HLSCM), Organizational Information
Processing Theory (OIPT) can provide insights into the decision-making processes of humanitarian
organizations during disaster relief efforts. In the context of HLSCM, organizations must acquire,
process, and use information to make decisions that will impact the delivery of relief goods and services
to those in need (Garcia-Torres et al., 2021; Mann et al., 2018). Organizational Information Processing
Theory can help to explain how humanitarian organizations acquire information through internal and
external channels, and how they process this information using various mechanisms. For example,
humanitarian organizations may obtain internal information through feedback from relief workers and
partners, while external information may come from government reports and social media. Based on
the level of ambiguity in the information available to them, humanitarian organizations may use
different decision-making processes to make decisions related to HLSCM. In the case of rational
decision-making, humanitarian organizations may use complete information to make informed
decisions related to procurement, transportation, and distribution of relief goods and services. However,
in the case of administrative or political decision-making, organizations may rely on heuristics, routines,
and negotiations to make decisions in situations where there is incomplete or ambiguous information
(Garcia-Torres et al., 2021; Mann et al., 2018).

2.2 Operational supply chain transparency on traceability of humanitarian logistics and
performance
A transparency in operational supply chain, according to Garcia-Torres et al. (2021), is strongly

dependent on the movement of resources, money, and relevant material throughout the logistics line.
Furthermore defining operational supply chain transparency, according to Mann et al. (2018), is a
company's capacity to actually participate in stakeholder involvement in order to generate
accountability and traceability into transmission and distribution supply chain processes. Consequently,
we may claim that increased supply chain transparency reduces complexity of the system by enhancing
the understanding of upstream and downstream supply chain activities (Garcia-Torres et al., 2021;
Mann et al., 2018). Operational supply chain transparency refers to the visibility and accountability of
the various activities and stakeholders involved in the supply chain. This includes the ability to track
the movement of goods, materials, and information from the source to the final destination, as well as
the ability to access relevant information about the products and their origins, including the suppliers,
manufacturing processes, and distribution channels (Garcia-Torres et al., 2021; Mann et al., 2018).

The capacity to track items and will provide data about them (such as uniqueness, ingredients,
and placements) during creation and distribution is provided by traceability (Gonzalez-Feliu et al.,
2021). Investigators are paying more and more attention to areas relating to supply chain traceability
and availability. The degree of informational accessibility for both trading partners and outside
observers is referred to as transparency. Given the increasing safe facility connected with the
technology, transparency is thus a vital factor in evaluating the performance of the supply chain.
Products pass via a huge network of different actors (such as recyclers, manufacturers, dealers,
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wholesalers, distributors, and warehouses) even before they reach the end customer (Masudin et al.,
2021; Yacoub & Castillo, 2021).

2.3 Public Trust significantly on humanitarian logistics and performance

A business user in a managing disaster must be supplied by the technology, in accordance with
humanitarian logistics standards. For the most recent client, the logistics industry develops the
management system. Because of this, building the information system based on the logistical supply
chain hierarchies from the prior client to the supplier is simple (Dubey et al., 2019). In humanitarian
logistics, the number of inquiries is determined by the needs of the clients as well as by outside service
and relief providers, including both government and private groups that assist in the handling of natural
disasters.

According to Dubey et al. (2020), trust is described as “confidence in an exchange partner's
dependability and honesty”. Trust encourages parties to exchange information, experience, and other
materials and discourages exploitative behavior as a result of the fierce competition between groups for
limited resources in the humanitarian response (Dubey et al., 2019; Yacoub & Castillo, 2021).

2.4 Public coordination on traceability of humanitarian logistics and performance

According to Mann et al. (2018), cooperation is the exchange of ideas that results in the joint
development of a technique, a production, or an activity complementing abilities amongst various
individuals, groups, and/or organizations, whereas there won't be any without cooperation duplication,
distance, and overlapping. Gaining trust is not easy the accomplishment on its own. Organizational
coordination can be successful through mutual cooperation, according to theory of organizations.
Spontaneous response view supports coordination as a possibility through experiential learning (Garcia-
Torres et al., 2021). It is more crucial than ever and calls for extreme transparency, particularly in HL
[80]. According to an old adage, coordination is difficult because “everyone wants coordination, but
nobody wants to be coordinated” (Masudin et al., 2021). Coordination is important, according to several
studies, and this is an issue that requires quick and serious thought (Dubey et al., 2019; Gonzalez-Feliu
etal., 2021; Khan et al., 2021). Investigators have therefore focused a lot of attention to coordination in
the area of humanitarian logistics and performance (Yacoub & Castillo, 2021).

Baharmand et al. (2021), it was mentioned that various coordinating strategies, there are
numerous actors involved, goals varying from centrally planned to the market are possible. That is a as
the primary strategy of humanitarian logistics, Dubey et al. (2020) claimed that the group method could
be viewed as a grouping technique. A single lead institution is assigned. As the controller, (umbrella
organization) will aid in coordination in the effectiveness of humanitarian logistics. For all humanitarian
logistics, including shipment, storage, and other logistical activities, the data system is necessary.
Technology is supporting this data system, which links all users of logistics, including the governments,
sponsors, NGOs, providers of logistics services (Dubey et al., 2019; Dubey et al., 2015).

2.5 Traceability of humanitarian logistics and humanitarian logistics performance

The quantity of demands in humanitarian logistics is determined by the needs of the clients as
well as by outside service and relief providers, including both government and private groups that help
crisis management. Traceability and humanitarian logistics performance are closely related concepts in
the context of humanitarian relief efforts. Traceability refers to the ability to monitor and track the
movement of humanitarian aid and supplies from the source to the final destination, including tracking
the flow of goods, materials, and information through the entire supply chain. To provide timely and
reliable data about what is required, what goods are necessary, and where the site is, the organization
of information in the crisis management procedure is essential (Centobelli et al., 2022; Garcia-Torres
etal., 2021).
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Aside from NGOs and govt. agencies, a broad range of agencies are involved in humanitarian
efforts. Government, businesses, and donors join the various initiatives. Because of this uniqueness, all
actions must be standardized, integrated, and under control. Researchers are combining traceability with
more general goals and consumer requirements for more accountable, public, and equitable supply
chain in the present globalization debate (Gonzalez-Feliu et al., 2021). It is “the capacity to identify and
trace the history, distribution, location and application of products, parts and materials to ensure the
reliability of sustainability claims in the areas of human rights, labor (including health and safety), the
environment, and anti-corruption,” according to the Global Compact (Centobelli et al., 2022).
Traceability is therefore the capability that makes it possible to retrieve and make a specific piece of
information available when necessary.

2.6 Traceability of humanitarian logistics

The capacity to track items or provide data about them (such as authenticity, ingredients, and
placements) during manufacturing and distribution is provided by traceability. In humanitarian
logistics, the quantity of requests is determined by the demands of the customers as well as by outside
service and relief providers, including both government and private groups that help the management
of natural disasters. They are the ones who priorities the criteria that logistics companies will support
(Garcia-Torres et al., 2021). This is more difficult to forecast than a typical logistical system. To provide
timely and reliable information about what is required, what goods are necessary, and where the location
is, the organization of information in the crisis management process is essential (Gonzalez-Feliu et al.,
2021; Mann et al., 2018).

On either side, the main disadvantages are related to the high expenses, both financially and in
terms of difficulties and complexity involved with achieving full traceability in international sectors
(Yacoub & Castillo, 2021).

2.7 Block chain technology

As a public blockchain that records and preserves all activities between various participants in
a network, blockchain technology has the ability to solve these problems. By combining Blockchain
technology with Connectivity, it will be possible to collect data from devices in a decentralised manner
while saving money on the costs of operating huge data center’s (Dubey et al., 2020). The “miracle” of
blockchain technology has been touted as a solution to a wide range of problems in both the public and
private sectors. There is no universal consensus on whether this technology will be important in the
coming years or whether there have been unwarranted high expectations placed on Blockchain (Khan
et al., 2021). In any event, the multiple data trust concept is changing thanks to blockchain technology.

Blockchain consists of two main components. The very first are all of the network users'
activities, and the other are the blocks where transactions are captured in the proper order and verified
as not having been modified (Baharmand et al., 2021). By making information available to all
participants while maintaining data protection, blockchain technology can assist in removing obstacles
that prevent data exchange. This could further aid in lowering expenses and improving the openness of
humanitarian personal information (Yacoub & Castillo, 2021).

3. METHODOLOGY

A theoretical framework was developed based on the literature review. The framework was based
on the key themes and concepts that emerged from the literature review. The framework was used to
guide the data analysis and interpretation. Researcher employed a qualitative methodology with two
steps for this investigation. In the first step, we found and examined 12 articles on supply chain
management, humanitarian logistics, and pre-existing frameworks. Academic journals, reports, and
conference proceedings should all be included in the search strategy's list of pertinent research studies.
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Keywords such as “humanitarian logistics”, “supply chain management”, “performance”, and “disaster
assistance” should be included in the search strategy. To guarantee that only pertinent research are
incorporated into the review, inclusion criteria was created. Studies should, for instance, be focused on
disaster relief efforts and published in peer-reviewed journals. Studies that are unrelated to the study
issue should be excluded using exclusion criteria that have been developed. In second step, use relevant
resources, such “Google Scholar”, “JSTOR”, and “Scopus”, to do the literature search. The inclusion
and exclusion criteria should be applied to the search results before being reviewed.

The research design for this study was qualitative. Data was collected through a review of relevant
literature. The data was analyzed using thematic analysis. Data for this study was collected through a
review of relevant literature. The data was collected by conducting a literature review of 12 articles on
supply chain management and humanitarian logistics. The data collected for this study was analyzed
using thematic analysis. The themes that emerged from the data were used to develop the theoretical
framework. The results of the study showed that there is a relationship between humanitarian logistics
and supply chain management performance. The theoretical framework developed was used to guide
the interpretation of the results. Based on the results of the study, it can be concluded that humanitarian
logistics and supply chain management performance are closely related. The theoretical framework
developed in this study can be used to guide future research on this topic. The government will be able
to use the study's findings to build guidelines and policies for the logistics of the humanitarian supply
chain. Through the use of this study, future demands regarding technology, education, and training can
also be estimated. The findings of this study was be useful for the HLSCM scholars, humanitarian
organizations, and public and private organizations and service providers.

Table 1 Search Strategy

1. Keywords KW1- Humanitarian Logistics
KW2- Supply Chain Management
KW?3- Performance
KW4- Disaster Assistance

2. Search Engines SE1- Google Scholar
SE2- JSTOR
SE3- Scopus

3. Exclusion Criteria EC1- any of the chosen keywords that didn't
occur in the entire text, title, abstract, or
keywords
EC2- Not in English

4. Inclusion Criteria IC1- The title, abstract, keywords, and entire text
all contained any of the chosen keywords.
IC2- be in the English language

4. RESULTS AND DISCUSSION

The findings of this study will be beneficial to NGOs and public and private organizations and
service providers. Researchers will find it interesting to evaluate block chain technology and learn about
the benefits and problems of traceability in terms of the supply chain at the firm level for humanitarian
logistics. With the help of this research, future demands regarding technology, academia, and
instruction can also be anticipated.

Based on the literature review and discussion stated below a conceptual framework (Figure 1) has
been formulated for the humanitarian logistics and supply chain management performance. This
framework will be evaluated further through the empirical study in upcoming research and the purpose
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Figure 1 Conceptual Framework

is to find the interesting expects of block chain technology and learn about the benefits and problems
of traceability in terms of the supply chain at the firm level for humanitarian logistics performance. The
purpose of this study was to develop a theoretical framework for understanding the impact of blockchain
technology and big data analytics on the transparency and traceability of humanitarian logistics, and the
resulting effect on public trust and coordination, which ultimately affects the humanitarian logistics
performance. The study employed a qualitative research design and analyzed relevant literature on
humanitarian logistics and supply chain management performance, blockchain technology, big data
analytics, and public trust.

5. CONCLUSION

The purpose of this study was to examine the relationship between humanitarian logistics and supply
chain management performance and to develop a theoretical framework to guide future research on this
topic. The study employed a qualitative research design and analyzed 12 articles on supply chain
management and humanitarian logistics. The literature search was conducted using relevant academic
databases such as “Google Scholar”, “JSTOR”, and “Scopus”.

The results of this study showed that there is a close relationship between humanitarian logistics and
supply chain management performance. The theoretical framework developed in this study identified
several key themes and concepts that are important in understanding this relationship. These themes
include logistics planning and coordination, information management, stakeholder collaboration, and
risk management. Logistics planning and coordination emerged as a key theme in this study. Effective
planning and coordination are essential for ensuring that humanitarian aid is delivered to those in need
in a timely and efficient manner. The literature review highlighted the importance of logistics planning
and coordination in the success of humanitarian missions. Information management was also identified
as a key theme in this study. Effective information management is critical for ensuring that all
stakeholders are informed about the progress of the humanitarian mission. This can include information
about the availability of resources, the status of supply chain operations, and the needs of the affected
population.
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The results of this study showed that blockchain technology and big data analytics have the potential
to significantly enhance the transparency and traceability of humanitarian logistics, which can lead to
increased public trust and better coordination among stakeholders, ultimately leading to improved
humanitarian logistics performance. The theoretical framework developed in this study identified
several key variables, including transparency, public trust, coordination, traceability, and the mediating
role of coordination in the relationship between blockchain technology, big data analytics, and
humanitarian logistics performance. This study has contributed to our understanding of the impact of
blockchain technology and big data analytics on the transparency and traceability of humanitarian
logistics, and the resulting effect on public trust and coordination, ultimately affecting humanitarian
logistics performance. The theoretical framework developed in this study provides a useful guide for
future research on this topic, highlighting the importance of transparency, public trust, coordination,
and traceability in enhancing the effectiveness of humanitarian logistics.
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Abstract

The firms’ performance and supply chain efficiency have significant influence of Entrepreneurial
Orientation (EO) but it is not mandatory that all the dimensions of EO shall have positive effect. The
formal dimensions of EO includes innovation, risk taking, pro-activeness, autonomy, aggressiveness
and the competitive energy. In this study we explored the effect of offer said dimensions on the firm
supply chain management performance and firms’ ownership structure. The data collected using the
guestionnaire survey methodology on five-point licker scale. The analysis was performed through
Statistical Package of Social Sciences (SPSS) by utilizing the regression analysis to evaluate the
relationship of EO and firms supply chain management performance. The results described that EO has
significantly impact on the small and medium term enterprises supply chain performance. Therefore,
when assessed each dimension individually the relationship of the innovation was found negatively
associated with the firms supply chain management performance. The reasons seem behind this
insignificance are required definite environment and time period to yield the positive results. The results
of moderating variable “ownership” structure has significant moderating effect with EO and small and
medium size firms supply chain management performance. The ownership structure moderating effect
with the dimensions of EO was also found significant except risk attitude, autonomy and
aggressiveness.

Keywords: Entrepreneurial Orientation, Firm Supply Chain Performance, Ownership Structure, Small
and Medium Enterprises (SMEsS).
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1. INTRODUCTION

The term Entrepreneurial orientation (EQ) is the important and essential term for the growth of any
firm. This concept came into existence in 1755 and it known that entrepreneurs are risk takers who buy
the product at certain price today and sell at uncertain prices in the coming future. The formal induction
of this term entrepreneurs in economic perspective came in late 19th and early 20th centuries (Hamilton
and Harper, 1994). The term entrepreneurship is primarily associated to “start-ups or new entry” and it
can be in the ownership of individuals, groups and at any organizations level (Lumpkin and Dess, 1996).
Through the literature review of strategic management, a new concept introduced by the scholars is
known as “entrepreneurial orientation” (Lumpkin and Dess, 1996). So, the literature revealed that the
EO is essential for the growth of a firm and as well as for growth of the economy of a country. The
finding of the available literature of both experimental and speculative studies revels that any
organization EO is closely linked with organizational performance either in that is financial
performance or operational performance including supply chain. Therefore, now the excessive
entrepreneurship strategies could be harmful and damaging for any firm’s financial and as well as
operational performance (Enders et al., 2013). Lumpkin and Dess (1996) has presented various five
dimensions which characterize the EO of any and these dimensions are: innovativeness, pro-activeness,
risk taking, competitive aggressiveness and autonomy to the business. The literature reveals that it is
not necessary that all these dimensions have a positive impacts on the firms performance there could be
other factors involved which may influence the impact e.g. difference from one geographical region to
another (Chen et al., 2011). In this study we have studied the small and medium enterprises and tried to
establish the link between EO and firms supply chain management performance. This study is
significant because as a rare work has been done and no such study has found before and it would be
the first contneglecting the fact that SMEs of Pakistan contribute significantly to its country GDP. At
this era of unemployment, the entrepreneurship is crucial for all and youth of Pakistan shall be
encouraged to do a business instead of searching jobs. Therefore, it is the need of the time to find the
effect of ownership structure impacts or relationship between EO and small and medium firms supply
chain management performance (Zain and Kassim, 2012). Keeping in view the above finding we have
framed the following objectives of this study:

1.1. To identify the various dimensions of Entrepreneurial Orientation which may have positive
effect on small and medium enterprises supply chain management performance in Pakistan.

1.2. To identify the relationship and effect of ownership structure on the Entrepreneurial
Orientation and SMEs supply chain performance.

1.3. To support he SMEs in identification and formulation of right business strategy for
entrepreneurship development.

2. LITERATURE REVIEW

2.1 Entrepreneurial Orientation

The Entrepreneurial Orientation is defined organizational willingness and readiness to accept
the new opportunities and taking the ownership to affect change (Morris et al. 2002). To gain the
competitive edge the business usually uses the EO based strategic processes that gains the competitive
edges in the businesses (Rauch and Frese, 2009). The Entrepreneurial Orientation is a firm level
processes and it cannot be applied to the individual level variable (Rauch and Frese, 2009). Therefore,
the newly enterprises or business shall stay vigilant regarding the strategic orientation of the businesses
as they have limited managerial, operational and financial strength. (Eisenhardt and Schoonhoven,
1990). It can be pretest or readiness measure that when the EO of any firm comes significant so that
firm may exploit and discover the opportunities (Zahra Garvis, 2000; Ireland et al. 2003 and Barringer
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and Bluedorn, 1999). The Lumpkin and also defined that an entrepreneurial firm is known such one
which may provide new services and products and shall enter into the market. Some of the recent
studies, the EO is declared as multidimensional concept because it consists of the independent variables
(Lumpkin and Dess, 1996; Kreiser et al., 2002; Rauch et al., 2009). In 1983 the EO is described in three
various dimensions which includes: innovativeness, risk attitude and pro-activeness and this was
defined by the Miller (1983). Later on, in Lumpkin and Dess, (1996) explored and had addition of the
new dimensions which include aggressive competitiveness and autonomy.

2.2 EO Dimensions

The first dimension of the EO is Innovativeness which is defined that innovations deals with
the readiness and it provide the support for creating and having experiment in launching of new products
or services & bring the innovation, technological advancement and research and development (R&D)
in mounting new processes” (Lumpkin and Dess, 1996). Some other scholars also tried to define the
innovativeness e.g., Schumpeter emphasized first time that innovativeness has a significance in
entrepreneurial processes. The Schumpeter’s defined that innovativeness deals with the doing new
things or doing existing thing in new ways (Schumpeter, 1947). The most important subject in the
innovativeness is entrepreneurship (Drucker, 1985).

The second dimension Risk attitude is defined that it is the extent of the decision that how
much a firm is agreed to make large and risky commitments (Covin and Slevin, 1991). For example, it
indicates the activities of the start-up company: taking heavy debts or promising a lot in order to make
good profits by exploiting business opportunities (Lumpkin and Dess, 1996). According to Morris and
Kuratko (2002), risk behavior is the main factor that distinguishes entrepreneurs from others, as it
creates losses and inconsistencies in firm performance. But this is the behavior of the EO as well as the
opportunity finding (Lumpkin and Dess, 1996).

The Proactiveness An attempt to find new and better opportunities in the market. Companies
can succeed by anticipating future needs and opportunities in the current market, contributing to
emerging markets, creating an environment and putting new products and services ahead of their
competitors. Proactive businesses are always ahead of their competitors as they respond quickly to
market challenges (Hughes and Morgan, 2007), such firms become industry leaders before their
competitors (Lumpkin and Dess, 1996).

Autonomy means the freedom of a team or individual to focus on creating a business idea or
vision and bringing it to life (Lumpkin and Dess, 1996). Mintzberg and Waters (1985) stated that
Entrepreneurs are strong leaders because their decisions are important and risky. Thus, job autonomy
is not only about job freedom, but also about speed of action and independent decisions (Lumpkin and
Dess, 1996).

Aggressiveness refers to the company's tendency to directly attack and challenge its
competitors in order to enter the market or improve its position in order to outperform its competitors
in the market (Lumpkin and Dess, 1996). They also view competitive aggression as a company's
response to gain a competitive advantage in the market.

Competitive energy is a broad concept. It shows how serious the business is with competitors
in the business. The two main features of competitiveness are combat behavior and reaction to the
actions of opponents. Studies involving this measure in EO confirm its positive impact on firm
performance (Felicio et al., 2012).

2.3 Ownership Structure
The effect of ownership structure (OS) on firm performance has been widely questioned in the
theoretical and empirical literature. Ownership structure is one of the most important business
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management tools that affects how the organization affects operating costs (Worlu et al., 2015). OS
encompasses not only the framework of the control structure, but also the owners and capabilities of
the organization. (Dahor et al., 2015). It also includes the behavior and interests of skill and knowledge
holders and managers (Abu-Tapanjah, 2006).

2.4 Firm Supply Chain Performance

In this day and age, the business world benefits greatly from the work of supply chain
companies. However, different criteria are used when researching and determining a company's product
performance. Financial and performance metrics measure a company's performance (Venkatraman and
Ramanujam, 1986). Business-related financial metrics such as sales growth and profitability (for
example, return on equity, investment and sales); performance measures related to business,
performance, satisfaction, product or service innovation, and business efficiency. Performance data can
be divided into two dimensions, primary data and secondary data. The latter is collected directly from
organizations and public sites. Another classification of company performance measurement includes
goals and metrics. Objective performance measurement is associated with various indicators, usually
financial indicators, and can be obtained from the organization. However, according to the criteria of
the participants' decisions, these symbols include financial and non-financial symbols. (Gonzalez-
Benito, and Gonzalez-Benito, 2005). Based on similar strategies in the literature, quantitative analysis
is used in this study.

2.5 Hypotheses Formulation

The relationship between EO and firm performance has been the main topic of interest in the
previous literature. Companies with EO outperform those with conservative management (Rauch,
Wiklund, Lumpkin and Frese, (2009). First, we can question the importance of EO for the development
of SMEs. Therefore, previous studies have shown that EO can improve performance. (Covin and Slevin,
1991; Lumpkin and Dess, 1996; Wiklund and Shepherd, 2005; Covin and Slevin 1989; Lumpkin and
Dess, 2001). Many studies on EO and firm performance have been fruitful (Jantunen, Puumalainen,
Saarenketo, and Kylaheiko, 2005; Chow, 2006; Coulthard, 2007; Wiklund, 1999; Wiklund and
Shepherd, 2003, 2005; Zahra and Covin, 1995; Madsen, 2007; Keh, Nguyen and Ng, 2007). On the
contrary, it is true that there are studies showing that EO does not have a positive effect on firm
performance (Hart, 1992; Morgan and Strong, 2003; Smart and Conant 1994). Therefore, researchers
agree with some studies that EO can directly or indirectly affect firm performance in many situations
and depending on the environment (Zahra, 2008). From these studies, the following hypotheses have
been proposed:

H1: Greater the entrepreneur’s EO, greater the firm’s supply chain performance.

Hla: Greater the entrepreneur’s innovativeness, greater the supply chain performance of
SMEs.

H1b: Greater the entrepreneur’s risk-taking behavior, greater the supply chain performance
of SMEs.

H1lc: Greater the entrepreneur’s pro-activeness, greater the supply chain performance of
SMEs.

H1d: Greater the entrepreneur’s autonomy, greater the supply chain performance of SMEs.

Hle: Greater the entrepreneur’s aggressiveness, greater the supply chain performance of

SMEs.

H1f: Greater the entrepreneur’s competitive energy, greater the supply chain performance of

SMEs.
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H2: Ownership Structure has a moderating role between the entrepreneur’s Orientation and
firm’s supply chain performance.

H2a: Ownership Structure has a moderating role between the entrepreneur’s Orientation and
firm supply chain performance.

H2b: Ownership Structure has a moderating role between the entrepreneur’s risk-taking
behavior and firm supply chain performance.

H2c: Ownership Structure has a moderating role between the entrepreneur’s pro-activeness
and firm supply chain performance.

H2d: Ownership Structure has a moderating role between the entrepreneur’s autonomy and
firm supply chain performance.

H2e: Ownership Structure has a moderating role between the entrepreneur’s aggressiveness
and firm supply chain performance.

H2f: Ownership Structure has a moderating role between the entrepreneur’s competitive
energy and firm supply chain performance.
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Figure 1 Research Framework

Figure 1 shows the research model of the current study, with EO dimensions as independent
variables, supply chain organization as dependent variables, and ownership as a revolutionary change.

3. METHODOLOGY

This study demonstrates the link between the EO dimensions of firm-managed SMEs and their
supply chain performance. The data of this study were collected by asking a questionnaire from 300
SMEs. According to the Small and Medium Enterprises Development Authority (SMEDA) Pakistan,
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the size of the SMEs are such organizations which employed less than 250 employees and have annual
sales up to Rs.250 million. These of which 241 were answered and the rest were eliminated due to
missing data. Participants were selected using non-probability, convenience sampling. Data was entered
in IBM SPSS Statistics for Windows, Version 24.0 with respondents in the left column and questions
entered horizontally.

The data for each variable was transformed and converted to a nominal scale, and finally simple
linear regression was run to calculate the relationship between the independent variables and the
variables. In general, regression analysis is used to examine the relationship between a variable
(categorical or continuous) and a set of independent variables based on a specific people model.
Statistical analysis was done by dividing each variable by the median and creating a separate column
for each variable, and when all six independent variables were divided by the median, run regression to
get the results.

4. RESULTS AND DISCUSSION

The analysis was performed through SPSS and the results of the study are stated below in tables.

Table 1 Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 .565% 319 301 .32283

Predictors: (Constant), Competitive Energy, Pro-activeness, Autonomy, Innovativeness, Aggressiveness,
Risk Attitude

Table 2 ANOVA
ANOVA?
Model Sum of Df Mean F Sig.
Squares Square
Regression 11.373 6 1.896 18.187 .000°
! Residual 24.284 233 104
Total 35.657 239

a. Dependent Variable: Firm Performance

b. Predictors: (Constant), Competitive Energy, Pro-activeness, Autonomy, Innovativeness,
Aggressiveness, Risk Attitude

Table 3 Coefficients

Model Unstandardized Standardized T Sig.
Coefficients Coefficients
B Std. Error Beta
Innovativeness 128 .085 .098 1517 131
Risk Attitude 152 .037 .256 4.090 .000
Pro-activeness 406 .070 351 5.778 .000
Autonomy .256 .047 335 5.491 .000
Aggressiveness 109 .025 270 4.322 .000
Competitive Energy 274 .040 403 6.800 .000
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4.1 Dependent Variable: Firm Supply Chain Management Performance

Multiple regression method was used to test the relationship between EO dimensions and firm
performance. The linear regression results of the six dimensions of EO and institutional performance are
shown in Tables 2, 3 and 4. The R-squared value was 0.319 and all results were significant (P < 0.05);
therefore, it can be concluded. The market has an effect on the market value. Table 4 shows which of the
six dimensions of EO has an impact on firm performance. The model coefficient Beta value explains that
the highest number in this column is Competitive Energy Beta = 0.403, which is significant (P < 0.05).
Overall, our H1 is supported. Proactive came second with a significant Beta = 0.351 (P < 0.05), followed
by Autonomy with a significant Beta = 0.335 (P < 0.05) and aggressive Beta = 0. Proactive came second
with a significant Beta = 0.351 (P < 0.05), followed by Autonomy with a significant Beta = 0.335 (P <
0.05) and aggressive Beta = 0. 270, significant (P < 0.05), risky behavior Beta = 0.256, significant (P <
0.05).

The five dimensions of EO directly affect the performance of SMEs. 270, significant (P < 0.05),
risky behavior Beta = 0.256, significant (P < 0.05). The five dimensions of EO directly affect the
performance of SMEs. Therefore, research hypotheses H1b, Hlc, H1d, Hle and H1f are supported while
innovation Beta = .098 is not significant (P > 0.05), hence H1a is rejected. Proactive came second with a
significant Beta = 0.351 (P < 0.05), followed by Autonomy with a significant Beta = 0.335 (P < 0.05) and
aggressive Beta = 0.270, significant (P < 0.05), risky behavior Beta = 0.256, significant (P < 0.05). The
five dimensions of EO directly affect the performance of SMEs.

Table 4 Model Summary

Model R R Adjusted R Std. Error of the Estimate
Square Square
1 4532 .205 185 .34869

Predictors: (Constant), Competitive_Energy*OS, Aggressiveness*0S, Autonomy*0S, Risk_Attitude*OS,
Pro-activeness*QOS, Innovativeness*OS

Table 5 ANOVA

ANOVA?
Model Sum of Df Mean F Sig.
Squares Square
Regression  7.327 6 1.221 10.044  .000°
! Residual 28.330 233 122
Total 35.657 239

Dependent Variable: Firm Performance

b. Predictors: (Constant), Competitive Energy*OS, Aggressiveness*OS, Autonomy*0S, Risk
Attitude*OS, Pro-activeness*OS, Innovativeness*OS.

Table 6 Coefficients

Unstandardized Standardized t-value Sig.
Model Coefficients Coefficients

B Std. Beta

Error

Innovativeness*OS -.057 .017 -421 -3.235 .001
Risk Attitude*OS .002 .010 .016 .160 .873
Pro-activeness*0S .039 .016 .285 2.492 .013
Autonomy*0S .020 .011 176 1.841 .067
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Unstandardized Standardized t-value Sig.
Model Coefficients Coefficients
B Std. Beta
Error
Aggressiveness*0OS .008 .006 .094 1.298 .196
Competitive Energy*OS .032 011 307 3.000 .003

4,2 Dependent Variable: Firm Supply Chain Performance

After calculating the effect on each variable, the member's sample was used as a mediator and
a simple linear regression was performed on the difference in the mean value of the variable (Table 6).
All results were statistically significant (P < 0.05). Overall, therefore, our H2 is supported and it can be
concluded that the ownership structure regulates the relationship between EO and firm performance.
Table 7 shows that innovation, initiative and competitiveness have a positive effect and play a role in
the relationship between EO and firm performance (P < 0.05) H2a, H2c and H2f are supported.
However, the effects of risky behavior, self-control and violence were found to be insignificant
(P>0.05), so they may not affect the relationship between EO and firm performance. Therefore, H2b,
H2d and H2e are rejected.

5. CONCLUSION

The results show that EO has a positive effect on firm performance. Risk, freedom, violence,
competitiveness and value-added work are important for sustainable development in Pakistan. A review
of the previous literature is clear that most previous research supports the hypothesis that EO has a
positive effect on firm performance because many companies have a good understanding of the market;
however, not all sizes are useful. (Callaghan and Venter, 2011). In this study, it has been determined
that innovation does not have a positive effect on firm performance. The effectiveness of innovation is
context dependent and therefore varies from region to region and organization to organization.

Our findings support the Auger et al. (2003) and Smart and Conant (2011). Only 2% of startups
succeed because they come up with new ideas. Thus, they need the terrain, fidelity and position of work
to be successful. Our findings show that overall ROI has a positive impact on the performance of SMEs
in Pakistan. Still, invention doesn't have significant benefits because new ideas take time to succeed
and bear a specific terrain. Therefore, this exploration is useful for policy makers in Pakistan. In general,
owner structure has a significant impact on the relationship between shareholder fidelity and
establishment performance. Still, ownership structure was set up to have a significant effect on the
relationship between the three confines of EO (invention, action and competitiveness) and firm
performance, while the ownership structure was set up to have a significant effect on the three confines
of EO (risk-behavior, independence and aggression) EO and in the relationship between firm
performance. SMEs generally have the same ownership structure, not sole proprietorships or
partnerships. Usually, only one person is working in the business, while other partners are not working
or only partners are sleeping. This may be unimportant. The cause of the impact on your EO size. These
findings will help business people create better policies that will improve the performance of SMEs.
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Abstract

A flexible public transportation system has the flexibility in the routing to pick up and
drop off passengers with no fixed routes. Maximizing the efficiency of the transportation
system requires the flexible routing that can direct a vehicle in the system to pick up
passengers on request and re-routing the vehicles in the system in real time. This article
discusses the model for the flexible vehicle routing for a flexible public transportation system
and the application of artificial intelligence for forecasting the passenger demand. An artificial
intelligence model, Long-Short-Term Memory (LSTM) is proposed for the forecast of the
passenger demands and their locations. The flexible vehicle routing with LSTM will help
improve the utilization of vehicles and the service level for the passengers. They can get
picked up and drop-offs with the minimized time within the time-limit constraints. In addition,
the model can be further developed into an algorithm, which can be implemented with

information technologies to better manage a flexible public transportation system.
Keywords: Flexible public transport, Flexible routing, Vehicle routing model, Optimization

method, Artificial Intelligence
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1Y

WA (Hulagu et al, 2022; Ma et al., 2021; Tholen et al., 2021) w3adod1iAf1UAILVDS

30UT3n (Capacitated Vehicle Routing Problem: CVRP) (Barios et al., 2013) Jod1inA1uan1T

51U ansautsdadiialmdunatswuu nande yaisudiulazyrdugadeuduandgiuwiuseniu

9 9

'
=) a

(Crevier et al., 2007; Ho et al., 2008; Polacek et al., 2004) 39 agﬂLi@JﬁULL@ﬂ@@%ﬂJ@jﬂl@iﬁﬂLﬁ“fluéfaa
Wuaandguudasendu (Li et al, 2016) Fadrdnsmunsaurian (Time Window) Tunissuds aunse
wisoonleidu 2 wuu nanfe nseunariildarunsadaveuld (Hard-Time Window) (Agra et al,,
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Time Window) ansnsndndslduannsaunandissl (Figliozzi, 2010; Tas et al., 2013)
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Tudiuresmnumesnisidsalagansaisnsuglunsazdlrsnailasuaingdiun 1 Jadunisaianisal
AUABINITITUT NI950IALANTANGITULABUUUINABY Long-Short Term Memory (LSTM) lag
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wuudnaeveslym VRP Ailansan uanswisguin 3 lnelisgasidensil

landuingUszasd (Objective function) LielienunsaneuaueronIUABINITVRINLAUEANT
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Yaauuf (Assumptions) Usgnausie Uunamnudesnsiduinissalagaisiatminuag

e Fadutoyalasuanandiui 1 AunuILUuYeInIs9519slukiazyd 1 iauuangg

[y

W sunisveslagans (Location) wiagseilugaiidAglundiiiios

q o

(%

dmsuieulutedeRuninesan Usenaunie Aunuweylngais (Location) Wingseeg
AIURAGN 9 AdAylulnddes 1Ia150A0Y (Waiting time) v8i lagasidnsaulian (Time

N % 1

window) nd@1ade nseuna1nsiudsdlasanshiamnsodanguld iiesarnnssudedlnoans Ll
mileunisvudedud inmsddaiannufianelavesilasasiduddny ieldliglasansifinnanse
poguT Aeifudsdesiinisadrensevnandildaveuliiedianailunis feamnetaienises
AEUGRE nafldlunisiduna (Traveling time) Wulumuninundilaewds (Average speed) 18930
Tnansfifiumsluusiazgisiai szoens (Distance) Wulunandunsiiglagasidon Taeglagans
uiagseaunIndenidunsiidudign (Shortest) ue19aziinisasasindaviodumaiildinalunis
Fumaiafian (Fastest) uson9asdszsrmdluniaiumsfilnauniu wasrsiiavessolasans (Types

of vehicles) wialanunsadninduiuiiveslasansls Wusiu

Objective Function Max profit

Assumptions

Constraints

1 Passengers | - Locations

- Number of passengers

- Time window of waiting

Distances | - Types of route (shortest or fastest)

VRP Characteristics

- Travel durations between points

Vehicles - Types of vehicle

- Number of vehicles
- Capacity

- Average speed

5UN 3 gazidenvealdynn VRP Nia1san
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Abstract

This article proposes the approach the priority of potential areas in tourism logistics,
according to the principles of logistics and tourism by applying multi criteria analysis approach.
The analytical process consisted of 12 relevant experts from 3 groups: government sector,
private sector, and education sector (academics) to select and evaluate the factors under
hierarchical structure. Moreover, the pair-wise comparison and the analytic hierarchy process
had been applied to evaluate the weight of the factors.

Nine provinces of lower northern provincial cluster of Thailand are studied about
prioritize the potential areas in tourism logistics. The multi criteria analysis include number of
tourists, number of tourist attractions, transport infrastructure, travel amenities, and
accessibility of tourist attractions, which are the quantitative and qualitative data obtained
from secondary data collection and field surveys. The research results are found that
Phitsanulok province had the highest potential in tourism logistics (77.00 points), followed by
Phetchabun Province and Tak Province (72.00 points). Furthermore, the results of this
prioritization can be used as information for government and private sector decision-making
in planning various actions in tourism, as well as used for selecting pilot areas to develop new

types of tourism in the area, such as wellness tourism and medical tourism, etc.
Keywords: Tourism Logistics, Multi Criteria Analysis, Analytic Hierarchy Process
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