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Abstract

In complex business environment, most firms are facing pressures to respond proactively to the
environmental factors rapidly and be innovative and effective in order to survive. Therefore, or-
ganizations are required to be agile, and have the right information at the right time to make bet-
ter decisions. In this paper, we examine the linkage between information technology practices
(ITP) and supply chain agility (SCA). This study also analyzes the moderating role of market, firm
and supply chain factors on the relationship between ITP and SCA. The data collection instrument
used was a questionnaire which was administrated to a total sample of 500 respondents from food
and beverages industry in peninsular Malaysia. The number of questionnaire collected was only
130 (26%) and the number of usable questionnaire was 100 (20%). The analyses involved statis-
tical methods such as reliability and validity tests, correlation analysis and multiple regressions.
The result suggested that ITP have positive impact on SCA. These findings suggest that firm should
consider ITP that can improve SCA.
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1. Introduction

In the global competition, rapidly changing customer demand and preference and the accelerating pace of tech-
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nological change have pushed the business that is becoming increasingly uncertain environment and turbulent
[1]-[3]. Intensive rivalry, the proliferation of rapid product introductions and customized products, and the con-
vergence of computing, communications and content technologies require firms to adapt quickly in order to
achieve and maintain a competitive advantage [3]-[8]. The ability of a firm to respond its competition can
achieve a sustainable competitive advantage and it is a key important factor to success in today’s global market-
place [7]-[11].

The concept of agility has been issued in many literatures and management debate. Many authors, such as [1]
[4] [8] [12] [13] argue that agility is the ability to sense and respond effectively to market changes and has be-
come imperative to create and maintain a competitive advantage in today’s volatile global markets. Firms are
facing the growing need to increase agility by leveraging information technology practices (ITI) to sense
changes in the market and to orchestrate a coordinated response to these changes throughout the supply chain [2]
[3] [7] [8] [14].

The main objective of this research is to investigate the link between information technology (IT) and supply
chain agility. This study also examines the moderating role of market, firm and supply chain factors in terms of
number of supplier, supplier value added, and level of integration on the relationship between information tech-
nology and supply chain agility.

To achieve the research objective, this paper has structured the following sections including this introduction.
Sections two and three cover the literature review and research framework and hypotheses formulation, followed
by describing the methodology used in section four. Section five highlights the finding of the research.

2. Literature Review

[15]-[17] argue that the ability of a firm to be agile is to sense and respond to market changes is imperative in
today’s global economy. It is widely agreed that a single firm cannot achieve supply chain agility in isolation,
but instead in collaboration with its supply chain members [1]. Increasingly, information technology is viewed
as enabling supply chains to sense and respond to markets effectively and efficiently [2] [3] [8] [14].

To sense market changes, firm requires collecting high quality information on changes in the market. The
quality of information is essential as it is the basis for decision making throughout the supply chain [18] [19].
The use of information technology can enable sharing of high quality market information such as customer de-
mand, competitor actions, and technology trends [2] [8] [20] [21].

There are various definitions for information quality provided by reviewing literature; however, it is the con-
cept of “fitness for use” that is most prevalent [8] [22]-[24]. This definition takes the perspective of assuring
quality based on user needs within organizations and between organizations [8] [22]-[24]. Further, there is an
abundance of attributes and dimensions that have been identified in the literature that explain information qual-
ity in more measurable terms. According to [25] the attributes of information quality are complete, concise, re-
liable, timely valid, accessible, appropriate amount, credible relevant and understandable. Furthermore, [24] ar-
gued that the components of information quality are intrinsic data quality: consists of accuracy, objectivity, be-
lievability, and reputation; Contextual data quality: consists of value-added, relevancy, timeliness, completeness,
and appropriate amount of data; Representational data quality: consists of interpretability, ease of understanding,
representational consistency, and concise representation; Accessibility data quality: consists of accessibility and
access security. Information quality content, Information content, which consists of accurate, complete, concise,
useful in daily jobs, and relevant for decision making; and information format, which consists of good appear-
ance and format, consistency, and easy to understand. [23] examines that information quality can be measured
by using various variable such as currency, completeness, accuracy, compatibility, and convenience of access to
information.

To develop the information quality attributes tested in this study a combination of [49] and [35] data quality
categories and [23] attributes were leveraged. These authors’ research was leveraged for various reasons. First,
their attributes are well accepted in the research community and adopted in other studies. Second, various other
studies have adopted similar attributes, or a subset of their attributes. Finally, these attributes are relevant to this
study’s focus on supply chain; that is, specifically [23] focused on the effects of information quality on supply
chain agility. This study consisted of the following information quality attributes: timely, accurate, adequate,
and accessible.

Information technology practices can make an important role in sensing market changes by managing large
amounts of data that are processed and leveraged by the supply chain. Information technology practices facili-
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tate the flow and processing of information across the supply chain [17] [26] which can improve the timeliness,
accessibility, accuracy and adequacy of information. The quality of this information and all supply chain infor-
mation flows has only been achievable through the developments in IT [27]-[29]. Information quality improve-
ments are one of the main drivers for ITP in the supply chain [30] [31]. As a result of IT, the entire supply chain
is able to easily share useful and accurate information [20]. This is supported by empirical research that has
shown that firms that use IT have higher information quality [8] [23] [32] [33].

Responding to market changes requires a firm to collaborate with the members of its supply chain in order to
ensure an effective and efficient response. IT can improve a firm’s ability to respond to volatile markets [34] [35]
by coordinating a plan with the supply chain that addresses the changes in the market in a timely, accurate, and
cost effective manner [7] [9]-[11]. In today’s global and volatile markets, supply chain collaboration has gained
importance and as a result, it is the focus of much research to be explored in this section.

Information sharing among supply chain members is an important element of collaboration, [17] [36]-[40]
and can enable better planning and executing of supply chain operations [21] [41]. IT can enable information to
be shared within the supply chain to develop and coordinate a plan to respond to market changes. IT can reduce
the time, reduce the total cost, and increase the effectiveness of developing and executing a coordinated plan
throughout the supply chain. Coordinating with the supply chain allows the firm to respond better to market
changes than when acting alone [42].

Moderating Role of Market, Firm and Supply Chain Factor on the Relationship between
Information Technology and Supply Chain Agility

According to [8] a various number of factors may significant influence to the degree of information technology
practices impacts supply chain agility such as market, firm, and supply chain factors. More specifically, the ef-
fectiveness of information technology in enhancing the agility of supply chain might be moderated by these
variables [8].

The market or industry consists of numerous factors that could influence the impact of information technol-
ogy on agility of supply chain. [2] [43]-[45] stated that the factors could be include for example the character of
the particular industry, degree of competition, rate of technological change and the stability of customer demand.
Some markets or industries invest their money in information technology at various rates and use different
technologies. The level of industry or market competition faced by any firms could determine the firm’s value
that IT provided by information technology [43] hence, the effect of information technology may enable the
agility of supply chain. Furthermore, [2] argue that the difference rate of technological change among markets or
industries could impact the requirement of a firm to adapt technological, competitive, and many other changes in
the market or industry and the speed at which they respond to the market change. The stability or instability of
market demand might influence the ability of any firms to respond to the market needs. Companies that have
relative high market demand instability could invest in information technology in order to make the firms in-
crease their able to respond effectively to an uncertainty market at different rates than firms with stable market
[40].

Another factor that may influence the impact of information technology on agility of supply chain is the firms.
The firms can include the size of the firm that can be measured by sales revenue, the degree of globalization as
measured by the percent of the sales and the competitive strategy the firm pursues to create and maintain a
competitive advantage. The firm size could affect the availability of firm resources to invest in information
technology.

[46]-[48] argue that the supply chain structure and the nature of interrelationships among firms in the supply
chain may also influence the impact of information technology on agility of supply chain. The supply chain
structure consists of suppliers, value added by all suppliers, and the supply chain integration level. The number
of suppliers and supplier value added provide an indication of the complexity of the supply chain. More com-
plex supply chains, more coordination among members required. So, information technology may have different
levels of effectiveness on agility of supply. The level of supply chain integration as measured integration within
the firms, firms-supplier integration and firms-customer integration may determine the impact of agility supply
chain.

Numerous previous scholars (e.g., [4] [7] [13]) investigate that firms could create and maintain a competitive
advantage by increasing leveraging information technology to sense and respond to market changes in order to
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improve supply chain agility. However, there are a few studies about the effectiveness of information technol-
ogy practices on supply chain agility [8].

The foundation of supply chain integration is information sharing of customer demand in real-time, which al-
lows the supply chain to respond to the market with greater agility [49]-[51] and competitiveness [45]. Informa-
tion sharing within the supply chain reduces demand uncertainty by providing members with greater visibility to
make better decisions in response to customer [38] [39] [46]. The level of supply chain integration can also be
determined by joint planning and joint decision-making, which align supply chain members on specific deci-
sions to be made within planning and operational contexts [42]. Joint planning and joint decision-making within
the supply chain lead to improvements in order fulfillment measurements and delivery performance ultimately
leading to enhanced responsiveness [21] [27] [38].

3. Research Framework and Hypotheses

This study adapted from many scholars such as [8] [19] [23] [24] [32] [37] work with some modifications. The
above authors agreed that information technology has the high influence on supply chain agility.

Based on above literature review, the conceptual model can be drawn as follow.

As shown in Figure 1 the research framework developed for this study is based on the extent to which infor-
mation technology practices (ITP) improve supply chain agility (SCA). This figure is the operational definition
for the constructs in this study. Specifically, the model empirically tested the extent to which information tech-
nology practices improve the quality of information on market changes communicated throughout the supply
chain; and the extent to which information technology improves the supply chain’s ability to respond to market
changes by planning and executing a coordinated response in a timely, accurate, and cost effective manner. The
model also tested the impact of critical market, firm, and supply chain factors on the effectiveness of informa-
tion technology practices in improving supply chain agility.

Hence, the following hypotheses will be tested:

Hq: ITP has positive impact on SCA.

H,: The impact of ITP on SCA is moderated by market.

Hs: The impact of ITP on SCA is moderated by firm.

H,4: The impact of ITP on SCA is moderated by supply chain factors.

4. Research Methodology
4.1. Data Collection Method

This study focuses on Malaysian manufacturing industry, especially in food and beverages industry. The re-
spondents ask to indicate on scale of 1 (minimum) to 5 (maximum) on the extent to which information technol-
ogy practices that can bring to improvement of supply chain agility. The unit of analysis of this study was se-
lected from food and beverage product industry in Peninsular Malaysia. Food and beverage product Manufac

N

Information
Technology Practices

Supply
Chain Agility

Market:
= Industry

= Competition

= Technology change

= Customer demand stability

Supply Chain Factor:
= No. of Suppler

= Supplier value add
= Level of integration

Figure 1. Proposed research framework.
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turing and retailer firms were selected because they can cover the entire spectrum of supply chain activities so
they must both sense and respond to market changes to produce products that meet the needs of constantly-
changing markets. The survey instrument developed to test the research hypotheses is also not able to accom-
modate the varying nature of supply chain activities of both manufacturers and retailers. Specifically manufac-
turers and retailers would be analysed in two different stratums, which may reduce the survey sample when
analysing the moderating effect of market, firm, and supply chain factors. From the list of food and beverage
product industry, there are around 500 firms (This database can be used for research population). There are 23
manufacturer’s categories in Malaysia (see http://companylist.org/Malaysia/Keywords/Manufacturing/) but this
study only focus on food and beverages industry.

Purposive sampling is one of non-probability samplings. This is used when researchers want to access a par-
ticular subset of people. Researchers chose the sample based on who they think would be appropriate for re-
search. This research used purposive sampling because the sample of this study is part of a particular person is
owner, president/CEQ, vice presidents, directors, managers and senior staff.

Before distributing the questionnaire, the questionnaire draft was tested with five managers of Food and Bev-
erages Company. The questionnaires were sent to target respondents by e-mail. By using e-mail, researchers at-
tached a form so that all respondents could include any relevant information. All the forms were returned using
e-mail also after a phone follow-up within the expected deadline. After a telephone follow-up process, 100 fully
complete questionnaires were obtained (20%), giving sample error of £8.5% with a confidence level of 95%.

4.2. Respondent’s Response Research Variable

This survey involved 500 respondents from food and beverages industry in peninsular Malaysia. The number of
questionnaire collected was only 130 (26%) and the number of usable questionnaire was 100 (20%).

4.3. Reliability and Validity Instrument

The research instrument has been tested for measuring reliability and validity on use of information technology
constructs that consist of five items, namely; the use of IT to sense market changes in customer demand, com-
petitor action, and technology trend, ITP to respond by developing coordinated plan with supply chain, execut-
ing a coordinated plan with supply chain. Supply chain agility construct consists of ten items, namely; quality
information in terms of adequacy, accuracy, accessibility, timeliness, developed coordinated plan with supply
chain in terms of cost, and effectiveness, execute coordinated plan with supply chain in terms of timeliness, cost,
and effectiveness.) Cronbach’s alpha test was used for internal consistency reliability of the ITP and supply
chain agility.

The Cronbach’s alpha (), and factor loadings applied for the Information technology practices. The five-item
ITP construct Cronbach’s alpha of 0.82, it shows that good reliability. We use factor loadings to evaluate the
model fit of a construct. The factor loadings less than 0.4 indicate low and more than 0.6 as high. It represents the
five individual ITP items showed high construct/content validity; 0.64, 0.78, 0.80, 0.85 and 0.87. The results of
reliability and validity testing indicate that the ITP construct has both high reliability and high content/construct
validity in measuring the use of IT in firms to supply chain agility. The Cronbach’s alpha («), and factor loadings
also applied for the supply chain agility construct. The 10-items supply chain agility construct had a Cronbach’s
alpha of 0.92, which indicated very good reliability. The ten of individual supply chain agility items showed
high construct/content validity ranging from 0.77 to 0.95. The results of reliability and validity testing indicate
that the supply chain agility construct has extremely high reliability and extremely high content/construct valid-
ity in measuring the agility of the firm’s supply chain in sensing and responding to market changes.

The Cronbach’s alpha (a), and factor loadings applied for the, market, firm, and supply chain factors. The re-
searcher extracted three individual factors from thirteen questions and the factor loading of all question were
higher than 0.5. The first factor is market, composed of four questions: industry, degree of competition, pace of
technology change and stability of customer demand. The Cronbach’s a of these questions score: 0.85. The
second factor, firm, composed of: sales revenue, competitive strategy differentiation, competitive strategy low
cost and the Cronbach’s a of these questions score: 0.82. The third factor, supply chain factors, composed of
five questions: number of suppliers, percent of supplier’s value added, information sharing, joint planning and
decision making. The Cronbach’s o of these questions score: 0.91.
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4.4. Correlation Analysis

Factors that influence the variance (VIF) were calculated to determine whether there are levels of multicolli-
nearity. The VIF in this model has information technology relatively low inter-correlations between independent
variables that indicated that no serious multicollinearity.

Correlation techniques are used to explore the relationship and prove the relationship hypothetical two or
more variables when the data forming the second variable interval or ratio, and source of data from two or more
variables is the same.

Correlation between independent variable (information technology) and dependent variable (supply chain
agility) is calculated and linier regression analysis is used in order to verify the correlation.

In this research, Pearson’s Product Moment of Coefficient Correlation, and multiple correlation are applied to
examine correlation and predict degree of information technology and supply chain agility. The value of r
should range between —1.0 and 1.0 and determines the extent and type of correlation between the variable. A
value close to extremities indicates a high correlation and indicates whether the correlation is negative or posi-
tive. A close-to-zero value indicates no correlation and a value in between indicate the existence of correlation
to some moderate degree depending on the value.

The correlation between independent variables (ITP) and dependent variable (SCA) and moderating variable
(market, firm and supply chain factors) was positive. ITP had a correlation of 0.31, p < 0.01 with SCA. It means
that the respondents are more likely to evaluate ITP positive when SCA rated positive.

The correlation got higher with SCA when the moderator variables (market, firm and supply chain factors)
interact with the independent variables (ITP). The interaction of IT and market (ITXM) scored the correlation of
0.68, p < 0.01. The interaction of IT and firm (ITXF)) scored the correlation of 0.64, p < 0.01. The interaction of
IT and supply chain factors (ITXSCF) scored the correlation of 0.83, p < 0.01.

These correlations mean that the moderating variable (Market, firm and supply chain factors) played signifi-
cant role in the relationship ITP and SCA.

4.5. Testing Model

The effects of ITP on SCA are assessed by using multiple linier regression analyses suggested by Baron and
Kenny (1986); Bian & Moutinho (2011). Multiple linear regression analyses are used to develop models relating
the ten measures of SCA to the five independent variables (ITP1 - ITP5). Table 2 shows coefficients of each
model along with corresponding test statistics. To test the hypotheses, researcher starts regress between ITP and
overall SCA. Researchers evaluated the contribution of each set of variables by determining the significance of
the F-value associated with the change in Adj. R? after each was introduces (Pehazur and Schmelkin, 1991;
Cagliano et., 2006; Jose et al., 2012)

5. Finding

The results of multiple regression analysis are shown in Table 1. In model 1 where the dependent variable is
overall supply chain agility, the model seems to be reliable (p-value for F < 0.01 and adjusted R-square of 0.48.
The Model showed that 48% of SCA is related to ITP. The result in Table 1 appears to confirm H;.

A moderator variable is the independent qualitative or quantitative variable that affects the relationship of the
dependent and independent variables. Effect of moderator variables indicates variables that strengthen or wea-
ken the relationship between independent variables with dependent variables.

Table 2 shows the regression between all integrated variables (ITXM, ITXF and ITXSCF) to examine the
moderating effect on the relationship between ITP and SCA. Table 2 shows the regression between all inte-
grated variables (independent and interaction) to examine the moderating effect on the relationship between ITP
and SCA. The adjusted coefficient of determination of the model is R? 0.223 with p-value < 0.01. As a result,
the interaction term (ITXM, ITXF and ITXSCF) was significantly related to SCA.

6. Summary and Conclusions

The purpose of this study is to investigate the linkage between ITP and SCA. This study also examines the
moderating effect of market, firm and supply chain factors on the relationship between ITP and SCA.
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Table 1. Model parameter estimates of supply chain Agility (SCA) (t-value in
parenthesis).

DV = Overall SCA

Constant 115.03 (7.42)"
ITP1 0.94 (2.15)"
ITP2 1.52 (3.51)"
ITP3 132 (3.2)"
ITP4 1.62 (3.3)"
ITP5 1.75 (3.4)”

Adj R? 0.48
F value 12.25"

*

p <0.1,p"<0.05 p™" <0.001.

Table 2. The moderating test of firm, market and supply chain factors on the
relationship between ITP and Supply Chain Agility and the interaction term
(t-value in parenthesis).

SCA
Constant 28.60 (21.90)”
ITXM 0.025 (3.544)"
ITXF 0.024 (3.544)"
ITXSCF 0.021 (3.544)"
Adj R? 0.223
F value 25.567"

p"<0.1,p"<0.05 p™" <0.001.

The results of this study indicated a significant relationship between ITP and SCA and the correlation got

higher with SCA variable when the moderator variables (market, firm and supply factor) interact with SCA.

In this research, the following outcomes were obtained: (a) The correlation analysis showed that ITP (1) is re-

lated to SCA (2). This study also found that moderating variables (firm, market and supply chain factor) mod-
erate the relationship between ITP and SCA.

Hypothesisl evaluated the relationship between ITP and overall SCA. This study found a significant rela-

tionship between ITP and overall SCA. The results show that 48% of SCA is related to ITP. While Hypothesis 2
- 4 (H, - Hy), which considered the moderating effect of market, firm and supply chain factors on the relation-
ship between ITP and SCA and testing found that there is significant correlation suggests that market, firm and
supply chain factors does moderate the relationship between ITP and SCA.
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