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Abstract. Online shopping has gained much popularity over the past decade.
Indeed, in a post-COVID world, online shopping is the only medium of shop-
ping for many. A great deal of research effort has been devoted to understand-
ing the factors that positively or negatively influence online shopping behavior
of consumers. However, most of these influence relationships have been studied
individually, and not how such factors interrelate with each other and thus the
underlying complex driving and dependence relationships among those factors
are unknown. Moreover, these underlying driving and dependence relationships
among online shopping behavior factors can be highly dependent on the cultural
context of the consumers. In this research we identify the key factors that have
been shown to have influence on online shopping behavior from a rigorous re-
view of literature. We then apply an Interpretive Structural Modelling (ISM)
technique to find the underlying complex hierarchical relations of factors relat-
ed to Australian and Chinese culture. We apply MICMAC analysis to find the
driving and dependence power of these factors in context of these two cultures.
We finally explain the differences and similarities found for Australian and
Chinese culture with reference to Hofstede’s Cross Culture theory. Prominent
findings include timeliness of delivery and order accuracy is considered having
high dependence and driving power in the Australian context but has low driv-
ing and dependence power in Chinese context. Our findings will be beneficial
for including better cultural context factors into future online shopping platform
design.

Keywords: Online shopping behavior; ISM-MICMAC method; Hofstede's
cross-cultural theory

1 Introduction

Online shopping has become increasingly accepted [1]. As of 2019, global e-commerce retail
sales exceeded 3.5 trillion U.S. dollars and approximately 1.92 billion people were e-commerce
customers [2]. More than $14 of every $100 in retail merchandise consumption is now done
online [3]. Online shopping is more convenient than traditional shopping methods in terms of
access, search, evaluation, transaction, and possession [4]. However, although many consumers
have already begun using online shopping, there are still many complaints, with about 21% of
consumers giving up their shopping cart since they do not understand the complex process [5].
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About 75% of customers who abandon their shopping cart do so because of slow loading of the
website. Thus, it is necessary for researchers and practitioners to find out what factors influence
different customers' online shopping behavior.

Factors that influence customers’ online shopping behavior have been well-studied. Wann et
al [6] pointed out the website aesthetic, usability, financial security and customization have
significant influence on customers’ attitude of online shopping. Many other factors influencing
online shopping have been studies, however independently. The overall shopping behavior may
be a result of the compounding relationships of all those factors. Thus, an understanding of how
the factors relate to each other is important to realize the overall influence of those factors.

Different factors influencing online shopping may have inter-relationships due to different
cultural environments. As E-commerce companies expand to a global market, different online
shopper cultures may become a major challenge. Many companies find that electronic products
popular in their home country are not easily accepted by customers in other countries [7].
Pharmacy Online, an Australian E-commerce pharmacy, showed different website designs to its
Chinese visitors based on Chinese visual style and content presentation [8]. H&M’s website
style has a similar look, but in Chinese version promotions are done with Asian models. Thus,
an online shopping company needs to understand the different culture-related drivers of online
shopping for its global customers.

In this work we study the interrelationship between factors influencing online shopping cus-
tomers’ behavior based on the example scenarios of Australia and China. China and Australia
are very different in culture. Australia, with an Anglo-Celtic cultural background and China as
the originator of Confucian culture, shapes different social values [9]. The objective of this
research is to answer the following critical research questions:

e  RQI: What factors influence customers’ online shopping behavior?

e RQ2: How are these factors influencing online shopping behavior related to each other?

e RQ3: How do the interrelationships among different factors differ based on Australian and
Chinese culture?

In order to answer the above questions, we summarize what factors influence customers’
online shopping behaviors through a review of the existing literature. We apply an Interpretive
Structural Modelling (ISM) technique to find the relationships among the factors for Australian
and Chinese online shopping contexts [10]. ISM technique is one of the best techniques to find
the inter-relationship among different factors [11,12]. We apply Impact Matrix Cross-Reference
Multiplication Applied to a Classification (MICMAC) analysis on the factors to identify the
dependence and driving power of those factors [13]. We finally compare the Interpretive mod-
els for Australia and China and explain with Hofstede’ Cross Culture theory [14].

The complex hierarchical model of relations among the factors influencing online shopping
behaviors will be helpful in understanding differences in online shopping behavior by consum-
ers of different cultures. It will help e-commerce designers to improve their platforms as well as
better expand their existing e-commerce platforms to different markets. The findings also help
advance academic research on online shopping behaviors and its influencing factors.

The rest of the paper is organized as follows: Section 2 presents our research methodology,
section 3 presents the results, section 4 lists some threats to the validity of the research Section
5 elaborates on the findings and finally Section 6 concludes the article.



2 Research Methodology

Our first step was to identify key factors that influence online shopping behavior from existing
studies. We then found the interrelationships between the factors using ISM-MICMAC ap-
proach. ISM-MICMAC is widely used to analyze the interrelationship among factors. We
develop one model for each of the interrelationships for Australian and Chinese online shop-
pers. We then explain the similarities and differences between these models with the help of
Hofstede’s Cross culture theory. We detail our approach in the following subsections.

2.1  Interpretive Structural Modeling (ISM)

The Interpretative Structural Modeling Method (ISM) was developed by Warfield in 1974
[10]. It is commonly used to analyze the direct and indirect relationships among different influ-
encing factors and helps to describe complex relationships by use of a directed graph. An am-
biguous problem can be transformed to a hierarchical format based on ISM [15]. Recently, the
method has been adopted by various fields. For example, Bashir [16] built the hierarchical
model to help designers understand the interrelationship among engineering factors; Singh et al
[17] applied the ISM in the manufacturing field. Janssen et al [55] researched on the challenges
of adopting the Internet of things (IoT) in smart cities based on ISM method.

2.2 Impact Matrix Cross-Reference Multiplication Applied to a Classification
(MICMAC)

Impact Matrix Cross-Reference Multiplication Applied to a Classification (MICMAC) is a
structural analysis method proposed by Duperrin and Godet. It is used to classify factors into
four categories based on their driving power and dependence power [13]. According to driving
power and dependence power, a four-quadrant figure (autonomous factor, dependent factor,
linkage factor and independent factor) can be constructed [18].

2.3  Hofstede’s Cross-Culture theory

Geert Hofstede conducted extensive research on how values are influenced by culture. Based
on data from 70 countries, he summarized six dimensions which can be used to distinguish the
features of each culture [14]. The six dimensions include (1) Power Distance: how the degree a
person with less power can accept inequality; (2) Individualism or Collectivism: the degree of
people integration into the group, as well as the responsibility undertaken by the society and
dependence on groups; (3) Uncertainty Avoidance refers to how the degree social members are
willing to tolerate risks. (4) Masculinity vs. Femininity: masculinity society which means the
social value tends to be assertive, tough, and focused on material success, on the other hand
feminine society tends to modesty and consensus oriented. (5) Long Term Orientation vs Short
Term Orientation: a long-term orientation is willing to delay short-term material or social suc-
cess to prepare for the future but short-term orientation is more focused on the current event.
(6) Indulgence vs Restraint: indulgent society tends to enjoy life and free gratification of human
desires while restraint society tends to restrain one's desire to abide by social norms [19].



2.4  The Phases of ISM-MICMAC

According to the ISM method, a group of domain experts are requested to review and identify
the relationships. Since our final model is based on this group of domain experts’ judgement, it
is called Interpretive Structural modelling. We present the factors that we have identified to get
feedback from experts in the domain.

Review of literature. We conduct an exploratory literature review on consumer online shop-
ping behavior. We use two keywords "customer online shopping behavior" and "culture influ-
ence online shopping" to search in three databases including the Google Scholar, the ACM
Digital Library and the IEEE Xplore. We screen the returned articles by reading title and ab-
stracts. We select a subset of the articles for full text analysis based on our title and abstract
screening. While reading the full text if we find any factors that has been shown to influence
online shopping behavior, we capture the data in a spreadsheet.

Recruitment. We apply convenience and snowball sampling to find our domain experts. As
part of the convenience sampling we contacted friends and colleagues of the researchers who
have e-commerce experience and advertised through LinkedIn. As part of our snowball sam-
pling we asked participants and others to communicate our invitation in their networks.

Interviews. We collected the data through structured one-on-one interviews. The interviews
consisted of three parts: demographic information collection, explaining 17 factors and identi-
fying the contextual relationships between each pair of factors and indicate those with four
predefined symbols in the structural self-interaction matrix (SSIM).

Analysis. Based on the SSIM matrixes we then develop a reachability matrix. A reachability
matrix indicates if a factor can be reached from another factor through contextual relationships.
A reachability matrix is transferred to a conical representation and partitioned into different
levels according to the formula proposed by the ISM method. Figure 1 explains the steps of
integrated ISM-MICMAC approach that we followed.

Figurel: The phase of the ISM-MICMAC method

Step 1: Identification of factors influencing the customers' online shopping
behavior through Hterature review

l

Step 2: Inwvite experts to find the contextual relationship between the factors
of customers” online shopping behavior and build the Stuctural Self-
Interaction Matrix {SSIN)

Step 3: Develop an initial reachability matrix from the SSIM and combine
initial reachability matrix for on Chinese and Australian culture.

l

‘ Step 4: Develop final reachability matrix according to a transitivity principle. ‘
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Step 5: Partitioning of the reachability matrix into different levels based on
final reachability matrix

l

‘ Step 6 Develop the Interpretation Structural Model by a directed graph ‘
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Step 7: Develop a MICMAC graph and classify all factors into four categories




3 Results

3.1 Factors Influencing Online Shopping

After reviewing literature, the identified 17 factors that directly or indirectly influence online
shopping behavior. We will denote the factors as F1...F17.

Risk Perception (F1). There are 2 factors from the risk dimension, risk perception and privacy.
Risk perception refers to "the consumer's perceptions of the uncertainty and adverse result of
buying a product or service” [20]. Risk perception is a significant influencing factor when
customers make online shopping decisions. [21]. Ko et al [22] noted that there is a negative
relationship between perceived risk and the frequency of online shopping. Wang et al [23]
investigated the four types of perceived risk: psychological, financial, time and functional.

Privacy Risk (F2). Privacy risk refers to the degree to which customers envisage the loss of
control over personal information such as leakage of credit card information, personal infor-
mation [17, 18] [24,25]. CNNIC [26] reported that compared with other risk factors, privacy
risk has less impact on Chinese online shopping. However, Lee et al [27] proposed that privacy
issues are one of the most important factors affecting consumer attitude to online shopping.

Website Quality (F3). Web quality refers to the overall performance of the shopping website,
and it can be measured by clarity of information, smoothness of the processes, and reliability of
the product [28]. Wen-Kuo [29] proposed that there are 4 aspects that can assess the quality of
the websites - security, visual design, web navigation and download delay.

Website Aesthetics (F4). Website aesthetics refers to use of colors, fonts, graphics, images to
convey a clear and unique image [30]. Cai et al [31] found that website aesthetics can improve
people’s mood since it can bring pleasure to customers. Other research has found that when
customers visit a website, they quickly make a judgment on the attractiveness of the website
and shape the first impression that influence their views of a website’s trust and usability [32].

System Availability (F5). System availability refers to the technical support required to ensure
the stable operation of the website [33]. If the system cannot be kept stable or is down, the
situation is equivalent to hanging a sign to close at the door of the store [34]. Chiu et al [35]
argued that system availability has a strong relationship with customer trust for an online shop.

Demographic Characteristics (F6). Many studies have found that demographic characteristics
(such as age, culture, gender, income, education, and marital status [36]) have a strong relation-
ship with customers' online purchasing decisions. Zhou et al [37] found that people from indi-
vidualistic backgrounds do more online shopping than people from a collectivist background.
Guo [38] built the hierarchical model of the factors affecting online customers' behaviors.

Price (F7). Price is an important considerate factor for most customers' purchasing decisions
[39]. Customers have a positive attitude towards online shopping because it not only saves

female customers are more attracted to low prices.

Sales Promotion (F8). Sales Promotion refers to an activity which can encourage customer by
a various form of discount [42]. Darko [43] mentioned that discount plays an important role in



customers’ purchase decision. There are three common promotion strategies of the online shop
including coupons, discounts, and free delivery [44].

Trust (F9). Trust is a significant factor which can determine whether customers buy service or
product on the website [45]. Al-Debei et al [28] introduced that word of mouth and perceived
web quality can affect on trust, and trust as a mediating variable influences customers’ attitude
towards online shopping. Similarly, Chiu et al [35] also agree that trust is an intermediate vari-
able which can impact on customers’ online reorder.

Payment Method of Credit Card (F10). Credit card has become the main settlement method
for online shopping. Hayhoe et al [46] found that young people prefer to use credit cards be-
cause of the convenience and efficiency. Akram et al [47] found that website quality, sales
promotion and credit card have a positive influence on online impulsive purchase behavior.

Shopping Experience (F11). Shopping experiences have a potential influence on consumer’s
behavior. Zhang et al [48] studied that shopping experience can make customers control the
situation of online shopping, and more experience can improve the risk perception.

Subjective Norms (F12). Subjective norms refer to the extent a person’s behavior is affected
by the perceived social pressure [48]. Clemes et al [40] proposed that there are 2 aspects in
subjective norms: friends and family’s influence and external effects. Thaichon [49] found most
children prefer to discuss with their friends when they buy something. Su [50] found that
WeChat-shoppers tend to buy things recommended by their friends or by celebrities.

Perceived Behavioral Control (F13). Perceived behavioral control refers to peoples’ per-
ceived difficulty when they execute a behavior, which is related to internal factors such as
confidence, trust, and external factors such as time, money [48]. Perceived behavior control
impacts purchase activities - if customers think they have enough resources, then they will
actively participate in online shopping [51].

Perceived Benefit (F14). Perceived benefit is a belief that customers feel that they can get a
greater benefit. For example, people believe they can purchase a cheaper product online than
offline [48]. Im et al [52] pointed out that perceived benefit has a strong influence on custom-
ers’ online purchase decisions.

Computer Skills (F15). Online shopping requires customers with some computer skills such as
searching products, adding products to their shopping cart, and settling accounts [53]. Higher
computer skills can also reduce risk perception and promote customers' buying behavior [54].

Timeliness of Delivery (F16). Timeliness of delivery refers to customers who can receive the
product within the promised timeframe. Delivery on time can improve responsiveness and
product satisfaction. Fast delivery can encourage online shopping [41].

Order Accuracy (F17). Order accuracy refers to an online store that can ensure the accuracy of
products for quality and quantity. Rita [25] pointed out order accuracy is an important factor in
service quality and satisfaction, which can improve customer’s shopping experience.



3.2 Structural Self-interaction Matrix

We interviewed 5 experts in each of the Australian and Chinese context. There were 6 male and
4 female participants with age ranges from 20-60. They have 1-10 years of experience in e-
commerce presented in Table 3-1. The interviews were conducted from May to July 2021.

Table 3-1: Demographic information of the participants

No. Gender Age Experience Type of in- Cultural Isti\i/f(ril:la_
Range volvement background context of
1 Female 20-30 3 to 5 years Academic European Australia
2 Male 20-30 Less than a year Practitioner Chinese Australia
3 Female 20-30 1 to 3 years Practitioner Chinese Australia
4 Male 31-40 3 to 5 years Practitioner Middle East Australia
5 Female 51-60 1 to 3 years Academic Australian Australia
6 Male 20-30 3 to 5 years Practitioner Chinese China
7 Male 20-30 Less than a year Practitioner Chinese China
8 Male 51-60 More than 10 years Practitioner Chinese China
9 Female 20-30 Less than a year Practitioner Chinese China
10 Male 20-30 3 to 5 years Practitioner Chinese China

The participants completed the Structural self-interaction matrix (SSIM) for the 17 factors
we identified from our review of literature. SSIM is used to find what kind of influence rela-
tionship exists between factors. There are four symbols to represent different influence relation-
ships [11]. A (factor j impacts on factor i. however factor i does not impact on factor j), V (fac-
tor i impacts on factor j. however factor j does not impact on factor i), X (factor i and factor j
can influence each other) and O (There is no relationship between factor i and j)

3.3  Reachability Matrix

Initial Reachability Matrix. In this step, the SSIM needs to be transferred into a binary matric
called an initial reachability matrix by changing the symbols A, V, O, X into 1 or 0 [18]. We
collected a total of 10 SSIM matrices, (5 -Australian and 5 - Chinese context). We transferred
each matrix to an initial reachability matrix and merged those together for each cultural context.
The principle we followed for merging is that, if all the participants indicate that there is an
influential relationship between a pair of factors we put 1, otherwise we use 0.

Final Reachability Matrix. The final reachability matrix is generated based on the transitive
principle, that is, if factor A influences factor B, and factor B influences factor C, then factor A
influences factor C [55]. 1* is used to indicate the transitive relationship between the factors.
The final reachability matrix in context of Australia is given in Table 3-2.

Table 3-2 Final reachability matrix for Australia culture

No| Factor FI _F2 F3 P4 F5 F6 F7 P8 F9 Fl0 Fll Fl2 FI13 Fl4 Fl5 Fl6 FI7
Fl Privacy Risk 1 1 0o 0 0 0 o 0 0 1 1 0 0 0 0 1 I
F2 Risk Perception 0 1 0o 0 0 0 o0 0 0 o0 0 0 o 0 0
F3 System Availability 00 1 1 0 0 o 0 0o o0 o0 0 0 o 0 0
F4 Web Quality [N 1 1 0 0 o0 0o 0 o0 0 0 o 0 0
F5 Website Aesthetics o0 0 1 0 o0 0 1x 1 0 0 0 0 B 1k
76 oomosraphic = % 0 o 0o 1 0o 0 o0 B 1 1 0 0 1 Ix 1k
F7 Price 0 1 o 0 0 0 1 o0 0 o0 0 0 o 0 0
F8 Sales Promotion 0 1 o 0 0 0 1 1 0o 0 o0 0 0 o 0 0
F9 Trust 1 1 o 0 0 0 00 [ U C Y S | 0 1k
F10 Payment Method of Credit 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Card
F11 Shopping Experience 1 1 0o 0 0 0 o 0 0 1 1 0 0 0 0 1 1
F12 Subjective Norms 0 1 o0 0 0 o 0 0o 0 0 1 0 0 o 0 0
F13 Perceived Behavioral = 1x 0 0 0 0 0 0 1 10 1 0 1
Control
Fl4 Perceived Benefit = 0 0 0 0 00 1 10 1 1 0 B 1k
F15 Computer Skills 00 o0 0 0 o 0 0o o0 o0 0 0 1 0o 0
F16 Timeliness of Delivery 1+ 1k 0 0 0 0 o 0 0 o= 0 0 0 0 [
F17 Order Accuracy = 0 0 0 0 O U U 0 0 0 1 1




Partitions of level. In this phase, the reachability matrix is broken down three sets- reacha-
bility set R(F;), antecedent set A(F;), and intersection set R(F;) N A(F;). The reachability set
is the set of factors containing 1 in the row. The antecedent set is the set of factors containing 1
in the column. The overlapping factor between the antecedent set and the reachability set is the
intersection. When the R(F;) = R(F;) N A(F;), then factor in R is considered at the top level
and is removed from the table. The same process is iterated until the factors of each level can
be obtained. The table 3-3 show the iterations for level partitioning Australian culture.

Table 3-3 Iteration of level partitioning in Australia context

Iteration No Factor Reachability Set Antecedent Set Intersection Set Level
rati p P 1,2,5,6,7,8,9,11, 12,13

Iteration 1 2 2 14,16, 17 2 1
3 3,4 3,4 3,4 1
1 3,4 3,4 3,4 1
10 10 1,5,6,9,10, 11, 13, 14, 16 10 I

17

15 15 6,15 15 1

Iteration 2 1 1,11, 16,17 1,5,6,9,11, 13,14, 16, 17 1,11, 16, 17 11
7 7 .8 7 1l
12 12 6,12 12 11
16 1,11,16,17 1,5,6,9,11,13, 14, 16,17 1,11, 16, 17 il
17 1,11, 16,17 1,5,6,9,11,13,14, 16, 17 1,11,16, 17 1

Iteration 3 8 8 8 8 i
11 11 ,5,6,9,11,13, 14 11 il

Tteration 4 5 5 5 5 v
6 6 6 6 v
9 9,13, 14 9,13, 14 9,13, 14 v
13 9,13, 14 9,13, 14 9,13, 14 v
14 9, 13, 14 9,13, 14 9,13, 14 v

ISM-Based Hierarchical Model. Based on the partitions of levels we create the ISM hierar-
chical model. Figure2 and 3 show the ISM hierarchical model for Chinese and Australian con-
text, respectively. The factor at the top level has the highest influence and the factor at bottom
level has the lowest influence. The factors at the lower levels are influenced by other factors.
The blue lines indicate that there is an influence relationship between the factors, and the arrow
indicates the direction of the influence.
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&~ T I T E S Card
b
Level 2 11. Shopping 17. Order lﬁ.'l'imeliuesi 7 Price H.Sales
Experience Accuracy s of Delivery| i Promotion
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Level 3
13.Perceived . | 5. Website
Behavioral Control B Weh Quality| Aesthetics
Level 4 3. System 15.Computer ——
Availability Skills 9. Trust
Level 5 6. Demographic Characteristics 1. Privacy Risk

Figure 2 ISM-based hierarchical model for the factor of Chinese customers ‘online shopping behavior

For Chinese context we identified five levels of factors. For Chinese culture the factors that
have the highest influence on online shopping behavior are demographic characteristics (F6)



and privacy risk (F1) and the factors having lowest level of influence are subjective norms

(F12), risk perception (F2), perceived benefit (F14) and payment method of credit card (F10).
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Level 4 Characteristics Aesthetics Tratse Behavioral Control Benefit

Figure 3 ISM-based hierarchical model for the factor of Australia customers ‘online shopping behavior

In the Australian context four levels were identified. Factors having the highest level of in-
fluence are demographic characteristics (F6), website aesthetics (F5), trust (F9), perceived
behavioral control (F13) and perceived benefits (F14). Factors with lowest influence are
computer skills (F15), payment method of credit card (F10), risk perception (F2), system avail-

ability (F3) and web quality (F4).
3.4 MICMAC Analysis

The objective of MICMAC analysis is to find the power of influence of the identified factors.

The driving power of a factor is the sum of each row from the final reachability matrix and the
dependence power of the factor is the sum of each column. Based on these a scatter plot with
four clusters (autonomous factors, driving factors, dependent factors, and linkage factor) is
constructed. For Chinese context demographic characteristics (F6) has the highest driving pow-
er and risk perception (F2) has the highest dependence power.
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Figure 4 shows MICMAC analysis in context of Chinese culture. The factor in the autono-
mous set has low driving power and low dependence power. There are eight factors in the cate-
gory: System Availability (F3), Price (F7), Sales Promotion (F8), Payment Method of Credit
Card (F10), Subjective Norms (F12), Computer Skills (F15), Timeliness of Delivery (F16) and,
Order Accuracy(F17). The dependent set has low driving power and high dependence power.
Thus, the factors belonging to this set are easy to be affected by other factors. There are four
factors in the category: Risk Perception (F2), Shopping Experience (F11), Perceived Behav-
ioural Control (F13) and Perceived Benefit (F14). The linkage set has high driving power and
high dependence power as such the factors in this set change easily. For the context of China,
there is no factor in this category. The driving set has high driving power and low dependence
power. If the factor falls into the set, the factor easily influences other factors. There are four
factors in this category: Privacy Risk (F1), Web Quality (F4), Website Aesthetics (F5), Demo-
graphic Characteristics (F6), Trust (F9).

Figure 5 shows MICMAC analysis in context of Australian culture. There are six autono-
mous factors: System Availability (F3), Web Quality (F4), Price (F7), Sales Promotion (F8),
Subjective Norms (F12), Computer Skills (F15). There are two dependent factors: Risk Percep-
tion (F2), Payment Method of Credit Card (F10). There are four linkage factors: Privacy Risk
(F1), Shopping Experience (F11), Timeliness of Delivery (F16), Order Accuracy (F17). There
are five driving factors: Website Aesthetics (F5), Demographic Characteristics (F6), Trust (F9),
Perceived Behavioral Control (F13), Perceived Benefit (F14).

4 Discussion

4.1 RQI1: What factors influence customers’ online shopping behavior?

From the review of the literature we identified 17 factors that studies have shown to have some
influence on online shopping behavior of customers. A closer look at how the factors are de-
fined in the literature helped us to group those into some broad dimensions. We identified six
broad dimensions based on the definitions of 17 factors. Those are Risk (F1, F2), Website
Design (F3, F4, F5), Demographic Characteristics (F6), Product (F7, F8), Personal perception
(F9-F15) and Fulfillments (F16, F17).

4.2  RQ2: How are these factors influencing online shopping behavior related
to each other?

In both Australian and Chinese cultural contexts, demographic characteristics (F6) was found to
be the highest level of influence. In the Chinese context, Demographic characteristics influence
Trust (F9), Subjective norms (F12) and Website Aesthetics (F5). In Australian context demo-
graphic characteristics influence shopping experience (F11) and computer skills (F15). In Chi-
nese context privacy risk (F1) is also considered at the top level of influence. In the Australian
context, website aesthetics (F5), trust (F9), perceived behavioral control (F13) and perceived
benefits (F14) are also at the highest level of influence. These are important information that
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needs to be taken in to consideration by companies designing new e-commerce platform or
expanding existing platforms to Australian and Chinese market.

Another interesting finding is risk perception is at the lowest level of influence in both cul-
tural contexts. In Chinese context risk perception (F2) is influenced by shopping experience
(F11) only. Shopping experience is influenced by system availability, perceived behavioral
control and web quality. In Australian context risk perception is influenced by a number of
other factors, such as subjective norms (F12), privacy risks (F1) and price (F7) of the product.
Shopping experience (F11) in Australian context is influenced by demographic characteristics
(F6), website aesthetics (F5) and trust (F9).

4.3 RQ3: How do the interrelationships among different factors differ based
on Australian and Chinese culture?

In the Chinese cultural context, there is no factor that has high dependence and driving power.
However, in Australian context, Privacy Risk (F1), Shopping Experience (F11), Timeliness of
Delivery (F16), Order Accuracy (F17) all have high dependence and driving power. Privacy
risk (F1) is a linkage factor in Australian context, it is driven by shopping experience, and it
drives payment method of credit card. In Chinese context this factor is found to be a driving
factor, it drives trust and payment method of credit card, however it is not driven by any other
factor. According to Hofstede’s cross culture theory both Australia and China are similar on
uncertainty avoidance, this supports our finding of privacy risk impacting payment method of
credit card for both cultural contexts. In the Australian context, demographic characteristics,
website aesthetics and trust impact shopping Experience (F11) and shopping experience im-
pacts privacy risk. In Chinese context, Shopping Experience (F11) is a dependent on system
availability, web quality and perceived behavioral control. Ecommerce developers who wants
to improve shopping experience of their consumers will be greatly helped by this finding.

Timeliness of Delivery (F16) and Order Accuracy (F17) have high driving and dependence
power in Australian context. However, both factors have low dependence and driving power in
Chinese context. In Australian context both factors impact each other, besides timeliness of
delivery impacts privacy risk. This difference can be explained with short Vs long term orienta-
tion in Hofstede’s cross culture theory. Chinese culture is very high on long term orientation, so
they may overlook timeliness of delivery and order accuracy that are more obvious factors and
pay more attention to some other factors. This finding can help ecommerce business model
designers to understand varying importance given to these factors by users of different cultures,

Payment method of credit card (F10) is found to have low dependent and driving power in
Chinese context, however, is a dependent factor in Australian context and is impacted by priva-
cy risk (F1). Web quality (F4) on the other hand is an autonomous factor in Australian context
however is a driving power in Chinese context.

Perceived Behavioral Control (F13), Perceived Benefit (F14) are driving factors in Australi-
an contexts and impacts each other as well as Perceived Behavioral Control (F13) impacts trust.
On the other hand, Perceived Behavioral Control (F13), Perceived Benefit (F14) are dependent
factor in Chinese context, Trust (F9) and computer skills (F15) impact Perceived Behavioural
Control (F13), and price (F7), trust (F9), sales promotion (F8), order accuracy (F17) and time-
liness of delivery (F16) all impact perceived benefit.
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Website Aesthetics (F5), Trust (F9), Demographic Characteristics (F6) are all considered
driving factor for both the cultures. Website aesthetics impact on shopping experience in Aus-
tralian context and impact on web quality in Chinese context. Trust impacts of perceived bene-
fit in Chinese context and impacts on shopping experience in Australian context. For Chinese
consumers their demographic characteristics impact on trust, subjective norms and website
aesthetics and for Australian consumers their demographic characteristics impact on computer
skill and shopping experience. Factors such as System availability (F3), Price (F7), sales pro-
motion (F8), subjective norms (F12) and computer skills (F15) are found to have low driving
and dependent power for both Australian and Chinese culture.

All the above findings are a significant step towards understanding how cultural aspects im-
pacts different degree of influence of the factors influencing online shopping behavior.

5 Threats to Validity

The key factors that influence online shopping behavior were found from a review of the lit-
erature. It is possible that there are some other factors that have not been identified in our re-
view. The possibility of this happening is very low as we have included three databases Google
Scholar, the ACM Digital Library and the IEEE Xplore.

We have interviewed 5 participants for each cultural context. A higher number of partici-
pants may have resulted in identifying other influential relationships. Since ISM is based on
judgements of domain experts, most of the analysis performed with ISM usually is difficult to
be done with a large number of participants. In any domain, finding a large number of experts
is in any case a difficult task.

In our interviews the experts described each of the factors before they started identifying the
influential relationships. There is a possibility that the factors were interpreted differently by
the participants. However, while merging the five initial reachability matrices for each culture
into one reachability matrix we found a limited number of disagreements. We have discarded
the relationships from analysis where any disagreement was found.

6 Summary

We identified key factors that influence online shopping behavior and applied the ISM-
MICMAC approach to build structural matrices to link different factors. We then used
MICMAC to determine key influences in each cultural context. Key findings include- in both
contexts demographic characteristics are a key influencing factor but influence different other
factors; The findings give a deeper view of the factors and different influence relations. This is
going to be helpful for developers who want to develop ecommerce platform in China and
Australia. This is also going to be helpful for existing ecommerce platforms that want to extend
their business to these two cultures. In future work we plan to conduct the study for other dif-
ferent cultures and compare with Australian and Chinese culture, to develop a global under-
standing of influence relations among factors influencing online shopping behavior in general.



13

Acknowledgement

Kanij and Grundy are supported by ARC Laureate Fellowship FL190100035. We sincerely

thank the study participants.

References

10.

1.

12.

13.

14.
15.

16.

17.

Chen, N. H., & Hung, Y. W. 2015. Online shopping orientation and purchase behavior for high touch
Topic: E-commerce worldwide. 2021. Retrieved 6 April 2021, from
https://www.statista.com/topics/871/online-shopping/

Global Ecommerce Sales 2019-2024 | Oberlo. 2021. Retrieved 6 April 2021, from
https://au.oberlo.com/statistics/global-ecommerce-sales

Jiang, L. A., Yang, Z., & Jun, M. 2013. Measuring consumer perceptions of online shopping conven-
ience. Journal of Service management

Ecommerce Statistics 2021 [updated monthly]. 2021. Retrieved 6 April 2021, from
https://ecommerceguide.com/ecommerce-statistics/

Wu, Wann-Yih, Quyen, Phan Thi Phu, & Rivas, Adriana A. Amaya. 2017. How e-servicescapes affect
customer online shopping intention: the moderating effects of gender and online purchasing experi-
ence. Information Systems and e-Business Management, 15(3), 689-715.
https://doi.org/10.1007/s10257-016-0323-x

Bilgihan, Anil. 2016. Gen Y customer loyalty in online shopping: An integrated model of trust, user
experience  and  branding. Computers in  Human  Behavior, 61, 103-113.
https://doi.org/10.1016/j.chb.2016.03.014

Liu, F. 2021. Modify Your Design for Global Audiences: Crosscultural UX Design. Retrieved 12
March 2021, from https://www.nngroup.com/articles/crosscultural-design/

Hongfei, L., Yu, L., & Tian, R. 2020. Cultural Implications for Cross-border E-commerce: The Case
of China’s Belt and Road. Journal Of Applied Business and Economics, 22(4). doi:
10.33423/jabe.v22i4.2907

Warfield, J. N. 1974. ‘Toward Interpretation of Complex Structural Models’, IEEE Transactions on
Systems, Man and Cybernetics. doi: 10.1109/TSMC.1974.4309336.

Sindhwani, R., Malhotra, V. Modelling and analysis of agile manufacturing system by ISM and
MICMAC analysis. 2017. Int J Syst Assur Eng Manag 8, 253-263 https://doi.org/10.1007/s13198-
016-0426-2

Singh, C., Singh, D. and Khamba, J.S. 2020. "Developing a conceptual model to implement green
lean practices in Indian manufacturing industries using ISM-MICMAC approach", Journal of Science
and Technology Policy Management, Vol. ahead-of-print No. ahead-of-
print. https://doi.org/10.1108/JSTPM-08-2019-0080

Duperrin, J.C. and Godet, M. 1973. “Methode de hierarchisation des elements d’un systeme”, Rapport
Economique du CEA, Paris, pp. 45-51.

Hofstede, G. 1991. Cultures and organizations: software of the mind. McGraw-Hill.

Vandana, D., Kumar, V., & Garg, R. J. . 2021. Prioritizing the components of online environment
to assess customer experience. International Journal of e-Business Research, 17(2), 81-100

Bashir, Hamdi, & Ojiako, Udechukwu. 2020. An integrated ISM-MICMAC approach for modelling
and analysing dependencies among engineering parameters in the early design phase. Journal of Engi-
neering Design, 31(8-9), 461-483. https://doi.org/10.1080/09544828.2020.1817347

Singh, C., Singh, D., & Khamba, J. S. 2020. Developing a conceptual model to implement green lean
practices in Indian manufacturing industries using ISM-MICMAC approach. Journal of Science and
Technology Policy Management.



14

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Tewari, S. K. & Misra, M. . 2020. Driving performance of higher education industry: an indian sce-
nario. International Journal of Productivity and Performance Management, ahead-of-print(ahead-of-
print).

Compare countries - Hofstede Insights. 2021. Retrieved 29 April 2021, from https://www.hofstede-
insights.com/product/compare-countries/

Dowling, G. R., & Staelin, R. 1994. A model of perceived risk and intended risk-handling activity.
Journal of consumer research, 21(1), 119-134

Wang, Z., Wang, W., & Dong, L. 2010. Research on influencing factors of perceived risk in online
shopping by consumers. In 2010 International Conference on E-Business and E-Government (pp.342-
345). IEEE.

Ko, H., Jung, J., Kim, J., & Shim, S. W. 2004. Cross-cultural differences in perceived risk of online
shopping. Journal of Interactive Advertising, 4(2), 20-29.

Wang, Z., Wang, W., & Dong, L. 2010. Research on influencing factors of perceived risk in online
shopping by consumers. In 2010 International Conference on E-Business and E-Government (pp.342-
345). IEEE.

Jarvenpaa, S. L., & Todd, P. A. 1996. Consumer reactions to electronic shopping on the World Wide
Web. International Journal of electronic commerce, 1(2), 59-88.

Rita, P., Oliveira, T., & Farisa, A. (2019). The impact of e-service quality and customer satisfaction
on customer behavior in online shopping. Heliyon, 5(10), [€02690].
https://doi.org/10.1016/j.heliyon.2019.02690

CNNIC (2007), Statistical Survey Report on the Internet Development in China, Beijing, available at:
Compare countries - Hofstede Insights. 2021. Retrieved 29 April 2021, from https://www.hofstede-
insights.com/product/compare-countries/

Lee, S., Lee, Y., Lee, J. L., & Park, J. 2015. Personalized e-services: consumer privacy concern and in-
formation sharing. Social Behavior and Personality: an international journal, 43(5), 729-740.
Al-Debei, M. M., Akroush, M. N., & Ashouri, M. L. 2015. Consumer attitudes towards online shop-
ping: the effects of trust, perceived benefits, and perceived web quality. Internet Research.

Wen-Kuo, C., Pei-Chu, H., Cheng-Kun, C., & Hua-Sheng, P. 2020. Understanding Consumers' Post-
Purchase Dissonance by Online Impulse Buying-Beauty Product. In Proceedings of the 2020 Interna-
tional Conference on Management of e-Commerce and e-Government (pp. 46-51).
www.cnnic.net.cn/download/2007/cnnic19threport.pdf

Jiang, N., Feng, X., Liu, H., & Liu, J. 2008. Emotional design of web page. In 2008 9th International
Conference on Computer-Aided Industrial Design and Conceptual Design (pp. 91-95). IEEE.

Cai, S., Xu, Y., & Yu, J. 2008. The effects of web site aesthetics and shopping task on consumer
online purchasing behavior. In CHI'08 extended abstracts on Human factors in computing systems
(pp.3477-3482).

Reinecke, K., Yeh, T., Miratrix, L., Mardiko, R., Zhao, Y., Liu, J., & Gajos, K. Z. 2013. Predicting
users' first impressions of website aesthetics with a quantification of perceived visual complexity and
colorfulness. In Proceedings of the SIGCHI conference on human factors in computing systems (pp.
2049-2058).

Wang, C. L., Mummalaneni, V., & Meng, J. G. 2009. An exploratory study of young Chinese custom-
ers' online shopping behaviors and service quality perceptions. Young Consumers.

Chang, S. F., Chang, J. C., Lin, K. H., Yu, B., Lee, Y. C., Tsai, S. B., & Yan, Z. C. 2016. Measuring
the service quality of e-commerce and competitive strategies. In Web-Based Services: Concepts,
Methodologies, Tools, and Applications (pp. 431-450). IGI Global.

Chiu, C. M., Chang, C. C., Cheng, H. L., & Fang, Y. H. 2009. Determinants of customer repurchase
intention in online shopping. Online information review.

Gong, W., Stump, R. L., & Maddox, L. M. 2013. Factors influencing consumers' online shopping in
China. Journal of Asia Business Studies.



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

15

Zhou, L., Dai, L., & Zhang, D. 2007. Online shopping acceptance model-A critical survey of consum-
er factors in online shopping. Journal of Electronic commerce research, 8(1), 41.

Guo, L. 2011. Hierarchy model of influencing factors of online shopping. In 2011 IEEE International
Symposium on IT in Medicine and Education (Vol. 1, pp. 527-530). IEEE.

Chiang, K. P., & Dholakia, R. R.2003. Factors driving consumer intention to shop online: an empiri-
cal investigation. Journal of Consumer psychology, 13(1-2), 177-183.

Clemes, M. D., Gan, C., & Zhang, J. 2014. An empirical analysis of online shopping adoption in Bei-
jing, China. Journal of Retailing and Consumer Services, 21(3), 364-375.

decision.

Awunyo-Vitor, D., Ayimey, E. K., & Gayibor, R. A. 2013. Does sales promotion influence buyer be-
haviour? A study of PZ cussons limited. Journal of Economics, Management and Trade, 141-152.
Darko, E. (2012). The Influence of Sales Promotion on Consumer Buying Behaviour in the Telecom
Industry; 19the Case of Vodafone Ghana (Doctoral dissertation).

Yahya, S. F. H., Hashim, N. A., Bahsri, N., & Dahari, N. A. 2019. The Effect of Sales Promotion
Strategy on Online Fashion Shopping Behavior among Employee of Sahawan Sdn Bhd. Global Busi-
ness and Management Research: An International Journal, 11(2), 1-13.

Van Slyke, C., Belanger, F., & Comunale, C. L. 2004. Factors influencing the adoption of web-based
shopping: the impact of trust. ACM SIGMIS Database: the DATABASE for Advances in Information
Systems, 35(2), 32-49.

Hayhoe, C., Leach, L. J., Allen, M., & Edwards, R. 2005. Credit cards held by college students. Jour-
nal of Financial Counseling and Planning, 16(1).

Akram, Umair, Hui, Peng, Kaleem Khan, Muhammad, Tanveer, Yasir, Mehmood, Khalid, & Ahmad,
Wasim. 2018. How website quality affects online impulse buying. Asia Pacific Journal of Marketing
and Logistics, 30(1), 235-256. https://doi.org/10.1108/APJML-04-2017-0073

Zhang, W., Yang, X., Wang, Q., Zheng, C., & Sia, C. L. 2015. Investigation on the factors determin-
ing consumers' use of Online Intermediated Shopping (OIS): A behavioral intention perspective. Jour-
nal of Organizational and End User Computing (JOEUC), 27(1), 77-97.

Thaichon, P. 2017. Consumer socialization process: The role of age in children's online shopping be-
havior. Journal of Retailing and Consumer Services, 34, 38-47.

Su, Q. 2018. Research on Influencing Factors of Consumer Behavior Based on Wechat Stores. In Pro-
ceedings of the International Symposium on Big Data and Artificial Intelligence (pp. 86-90).

Noor, N. M., Noranee, S., Zakaria, M. F., Unin, N., & Suaee, M. A. H. M. 2020. Online Shopping:
The Influence of Attitude, Subjective Norm and Perceived Behavioral Control on Purchase Intention.
In Proceedings of the 6th International Conference on E-Business and Applications (pp. 33-36).

Im, I, Kim, Y., & Han, H. J. 2008. The effects of perceived risk and technology type on users’ ac-
ceptance of technologies. Information & Management, 45(1), 1-9.

Yin, S., Wu, L., & Du, L. 2008. On consumer online shopping intention based on the theory of
planned behavior. Consumer Economics, 24(4), 35-39.

Su, D., & Huang, X. 2011. Research on online shopping intention of undergraduate consumer in Chi-
na-based on the theory of planned behavior. International Business Research, 4(1), 86.

Janssen, M., Luthra, S., Mangla, S., Rana, N. P., & Dwivedi, Y. K. 2019. Challenges for adopting and
implementing loT in smart cities: An integrated ISM-MICMAC approach. Internet Research.



