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The prime objective of the current study is to examine the relationship 
between information technology integration and information 
technology flexibility on supply chain agility. Meanwhile the 
moderating role of organizational culture is also examined. Actions are 
aligned more in SMEs. Keeping these facts in consideration, an 
extensive research has been carried out on SMES with reference to the 
management of operations and the supply chain. The association 
between supply chain agility, competence of IT, and culture of an 
organization should be considered with the increase of SMEs in the 
current business environment. The culture of an organization may have 
a mediating influence on the impact of IT competence in SMEs on 
supply chain agility. Moreover, it can have an impact on the direct 
association between supply chain agility and IT competence. 
Employing the survey-based methodology, the SEM-PLS technique is 
used to test the hypothesized relationships. So, this study has used 
SEM-PLS as a statistical tool to answer the research questions raised 
in this study and research objectives envisaged in the current study. 
The findings of the study have provided support to the theoretical 
foundation and proposed hypothesis of the current study. This study 
will be helpful for policymakers and practitioners in understanding the 
issues related to supply chain risk, supply chain integration and supply 
chain agility.  

Key words: Organizational Culture, Competency, Supply Chain Agility, Medium-Size 
Enterprises.    
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Introduction 
 
In order to compete in this dynamic business environment, businesses are required to 
implement changes. Organizations become able to change their capabilities when required 
because of rapid technological changes, globalization and unexpected market pressures. 
According to the changes in the market environment, the operations are required to be 
aligned with the uncertainties. Businesses need to align their operations according to dynamic 
changes in the market environment. While aligning the business activities with the market 
changes, supply chain management is crucial along with other functional aspects. It is 
ensured by supply chain management that businesses irrespective of their size can fulfil the 
market needs in an efficient way. Supply chain agility can arise, as there is a need for greater 
flexibility and responsiveness in business decision making. Supply chain agility has gained 
focus because of the uncertainty in markets, changes in demand of customers and 
technological advancements (Ganguly, et al.,2009). For SMEs, supply chain agility is a 
competitive ability. Firms need to possess such abilities for managing their operations and 
adopting the technological changes. Firstly, sensing the changes in the external environment 
is required and later the businesses needs to respond to the required changes. Customer’s 
needs and expectations are the focus of every business. For survival of the businesses, 
customers should be preferenced (Chiang, et al., 2012). 
 
The focus of sense is on accessibility, accuracy, adequacy and information sharing. However, 
the response has its focus on cost, time and quality of product. A significant impact can be 
created on the attainment of sensing change and response in supply chain agility through the 
use of Information Technology (Huang, et al., 2012). Organizations can gather information 
and organize it in an effective manner through use of computer based technological systems. 
Moreover, the effective data management enables organizations in better decision making. In 
the supply chain of businesses, technological expansion has also emerged in operations. All 
the activities are concerned with sensing market changes and responding to it degree of 
flexibility possessed by a firm determines its speed of sensing and responding to the market 
uncertainties (Pavlou and El Sawy, 2006). 
 
The culture of an organization improves its supply chain flexibility with regard to the 
dynamic environment. Researchers claim the supply chain flexibility can be enhanced 
through flexibility of organizations and culture. The extent to which the culture of an 
organization promotes the influence of IT, it is important to determine the impact of 
organizational culture of agility within supply chain. Economies of scale enable large firms to 
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take advantage by bargaining with the stakeholders including distributors (Chavez et al 
2017). On the other hand, smaller firms can come across hurdles because of scarcity of 
resources. According to Li et al (2006), a crucial role is played by SMEs in the economic 
growth of developed as well as developing economies. Nonetheless, SMEs play a significant 
role in macroeconomic growth within developed and developing countries. 
 
Keeping the fact of resources apart, there are many differences among the SMEs and large 
organizations. Flexibility and customer contact is higher in SMEs as compared with the large 
firms Jia, et al., 2017).  
 
Literature Review   
Opportunities offered through Supply Chain Agility  
 
The global competition has increased along with the increase in uncertain market conditions. 
Organizations have to alter their processes at a greater speed for retaining their customers. 
The change in technology has necessitated businesses to cope with the latest trends. A firm’s 
survival can be at threat because of a lack of ability to fulfil customer needs and expectations. 
This restricts firms from sustaining a competitive advantage. In this regard, organizations 
become able to work on their capabilities for sensing changes in the market through the 
ability of agility (Sherehiy, et al., 2007).  
 
Several researchers have demonstrated supply chain agility from a different viewpoint. 
Agility has been defined to be the ability of possessing effective organizational structure, 
information system and logistic processes. According to Sherehiy et al (2007), the ability of 
agility is used to take action against market changes in a flexible way. The researchers 
(Swafford, et al., 2006) recognized almost seven distinct characteristics of agility. These 
characteristics include speed, flexibility, change culture, responsiveness, low complexity, 
quality and customization of products, mobilization and integration. When such 
characteristics are possessed by an organization, it becomes able to sense the market changes 
and act as required by altering the product, policies and strategies (Kamau, Mwania & Njue 
2018). Supply chain agility has two parts, sense and response, which have been considered in 
this research study. 
 
The focus of sense is on accessibility, accuracy, adequacy and information sharing.  
However, the response has its focus on cost, time and quality of product. A significant impact 
can be created on the attainment of sensing change and response in supply chain agility 
through the use of Information Technology (Huang, et al., 2012). The quality of information 
collected, and its reliability influences the sensing of market change. A significant impact is 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 2, Special Edition, 2019 

 
 
 
 

419 
 
 
 

created by the quality of information on decision making across the supply chain. 
Organizations can share quality and reliable information across the supply chain with 
members through use of Information Technology (Swafford, et al., 2006). Changes can be 
sensed easily by the supply chain through data analysis. In this way, timely decisions can be 
taken by the organizations for managing their processes and strategies to sustain a 
competitive edge and be ahead of the competing firms (Ashurst, et al., 2012). The ability of a 
firm to gain market share and customers is enhanced, which ultimately improves the business 
performance and position in the market. 
 
I.T Competence and Improvement in Competitiveness 
 
When managers are literate and technologically aware, survival can be easier for the 
businesses. Use of IT can bring competitiveness to the business. Information Technology has 
made supply chain management easier. Moreover, it supports in accessing, gathering and 
storing information. Moreover, the data analysis and sharing of information is facilitated 
through use of Information Technology. Effective management is required to take full 
advantage of IT systems. 
 
It was found by Basheer et al (2019) that competitive advantage can be in the form of IT 
competence due to its important role in the flow of information and financial statements 
within the context of SMEs. According to the study conducted by Hafeez et al (2018), it is 
suggested that IT competency, organizational culture and learning should be considered 
collectively by the firms for achieving a strategic advantage. Supply chain agility is 
contributed by the integration and flexibility of IT, as suggested by researchers. These are the 
clear contributions to supply chain agility. 
 
According to Malekifar et al (2014), the degree to which information systems are linked with 
various functions across the supply chain is regarded as IT integration. The focus of IT 
integration is on the use of information technology for managing different businesses 
activities. These business activities include design, development, manufacturing, distribution 
and logistics. Supply chain partners are allowed to share information through use of IT and 
develop plans according to the need of time. It is claimed by Stevens and Johnson (2016) that 
for effective flow of information, cash flow and other physical resources, the information 
system is required to be integrated. Manufacturers and suppliers are able to access 
information with the use of a fully integrated information system. This can help in the 
response time against the market changes (Mbunda-Nekang, 2018). 
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Real time exchange of information is enabled through integration of IT among the members 
of the supply chain. This improves supply chain agility. The ability of an IT system to 
implement radical changes in business processes and efficiency with regard to cost, time and 
performance is referred to as IT flexibility (Cameron and Green, 2015). According to Hafeez 
et al (2018), IT flexibility is defined as the ability to manage change within and across the 
organization by efficiently managing the flow of information, development of the system, IT 
configurations and use of time. The focus of IT is on the development of certain rules, which 
establish the operating systems. Organizations can integrate technological abilities to improve 
their response to the market changes and make it cost effective. Supply chain agility is 
improved through the development of IT flexibility.  
 
The Role of Organizational Culture 
 
In literature, there is extensive research available on the organizational culture particularly on 
the concepts of organizational behaviour and human resource management. Supply chain 
management has gained huge importance over recent times (Goffnett and Williams, 2019). 
The relation between the suppliers and customers is influenced by the organization culture. 
The basic concern of the researches on organizational culture is on the norms, attitude, 
beliefs, values and assumptions. The association between the customers, employees, suppliers 
and other key competitors is identified through organizational culture. The organization is 
taken towards the achievement of its objectives by its culture. According to Wei and Miraglia 
(2017), organizational culture is defined as the organizational climate, values, norms and 
attitude. These are based on the processes that lead to stability and change. The complex 
values, assumptions and beliefs are considered by Cameron and Green (2015), that can be 
adopted by an organization in its operations. 
 
Excellent management systems are possessed by firms having a strong culture. They possess 
the ability to make advancements as per the need of the external business environment. Better 
performance is displayed by the firms who are ready to alter their culture according to the 
market changes as compared with those who do not. The culture of an organization has a 
significant impact on supply chain agility and management. In this way, it serves as a strong 
determinant of achieving a competitive advantage (Braunscheidel and Suresh, 2018). 
 
 
 
A Framework for Understanding Supply Chain Agility 
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Supply chain agility has been recognized by researchers as the ability of taking action to the 
changing market conditions. This offers competitive advantage to the firm, as firms lacking 
this ability are not able to survive. SMEs can attain a good position by incorporating IT 
competence as an enabling factor for supply chain agility. Through the development of 
culture, SMEs are allowed to respond towards external changes through supply chain agility. 
This can also result in enhancing the competitive edge for the firms. A conceptual framework 
has been developed based on the literature studies (Khan and Wisner, 2019). This framework 
suggests that supply chain agility can be predicted by IT competence. The two components of 
supply chain agility (sense and response) is incorporated in the study along with IT 
integration and flexibility. It is believed that a direct influence on supply chain agility is 
created by the supply chain. The mediating effect of organization culture is determined on the 
association between supply chain agility and IT competence. A market driven supply chain 
agility is established through this framework. Supply chain agility can be restructured 
through a flexibility of organizational culture and its responsiveness. According to 
Gunasekaran et al (2008), the supply chain must be flexible in a way to fulfil the market 
changes, needs and uncertainties. Moreover, when the culture of an organization is strong, 
flexibility can be successfully implemented in it (Azevedo et al, 2011).  
 
In any business organization, the influence of organizational culture is like a catalyst for 
agility. When organizational management aims to adjust its capabilities with the market 
needs, it can align its activities in the required way. The adjusting ability is regarded as the 
competency for enabling responsiveness and change. A number of activities are required to 
be carried by managers of business organizations, which involve IT competencies (Mitits, 
2018). The business competitiveness can be promoted by supply chain management 
incorporated IT systems. This involves collaboration, communication and coordination 
within and across the organization (Liu, et al., 2010). It has been revealed by a study that the 
use of technology is influenced through the culture of an organization (Cronley and Patterson, 
2010). 

 
 
 
 
 
 
 
 

 Figure 1. Conceptual Framework 
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The level of IT competence determines the technological adoption. Further, IT competencies 
can be established through organizational culture. Organizational culture that is market driven 
knows the value of IT competencies in improving agility across supply chain. Based on the 
above discussion, the following propositions have been developed.  
 
H1 : Information technology integration (ITI) has a significant impact on the supply 
chain agility (SCAG). 
H2 : Information technology flexibility (ITF) has a significant impact on the supply 
chain agility (SCAG). 
H3: Organizational culture (OC) moderates the relationship between Information 
technology integration (ITI) and supply chain agility (SCAG). 
H4: Organizational culture (OC) moderates the relationship between Information 
technology flexibility (ITF) and supply chain agility (SCAG) 
 
Methodology 
 
The results of the quantitative research approach are found from the responses of 
questionnaires. The quantitative analysis is constrained to the statistics, numbers, data 
calculation, as well as to different forms of statistical examination. The research design for 
this quantitative research has been formulated that helps in the complete examination of a 
large sample size and opinions about the proposed hypotheses. This research study is based 
on analysing the relation among the variables. For research analysis, a quantitative research 
approach has been adopted. The method of collecting information is a questionnaire survey. 
The use of a questionnaire survey allows for a large sample size and a detailed analysis of the 
responses collected. The instrument for data collection is a questionnaire survey. The survey 
responses are quantified. The relation among the dependent, independent and intervening 
variables is determined through a questionnaire analysis. The questionnaire has been 
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structured considering the research objectives, problems and hypothesis developed. The 
respondents were given a Likert scale for answering the questions. The literature review was 
considered in the development of the questionnaire survey (Costa, et al., 2018). The relative 
importance of the variables in influencing the employee performance, within the Indonesian 
manufacturing sector, has been assessed. The information collected through the 
questionnaires is then added to the statistical software. The software used for analysis 
includes SPSS, IBM, MS Excel and Smart-PLS.  
 
 
Research Analysis and Discussion   
 
For testing the relationship among the variables, the Smart PLS Structural Equation 
Modelling (SEM) has been used. It has been recognized as a second-generation approach. 
The approach is considered superior to multiple regressions due to its increased abilities. In 
multiple regressions, one dependent variable can be used at a time. However, PLS-SEM can 
use various dependent variables simultaneously. Therefore, the approach allows the 
incorporation of various dependent variables at any one time. The approach is extensively 
used by the researchers of behavioural sciences, it has the ability to include unobserved 
(latent) variables in the model analysis. It can perform analytic modelling with the variables. 
The variables, which cannot be observed directly, are called latent variables. These variables 
are estimated by other measures as claimed by Avkiran (2018). In the present research study, 
all the variables are latent constructs that have been measured through their indicators. The 
SEM approach involves the use of an inner model and an outer model (Henseler and Sarstedt, 
2013). 
 
It has been suggested that goodness of fit is not a suitable indicator of measuring validity of 
the model. According to the researcher, when goodness of fit is used with PLS path models, it 
does not give a good estimate for model validity since the valid and invalid models cannot be 
differentiated (Sarstedt, et al.,2014). A two-step mechanism has been discovered due to 
progress in the PLS path modelling and unsuitability of model validity (Kamau, et al., 2018). 
These steps are used to determine the results of the PLS-SEM path. The first step is the 
assessment of measurement model and the second step is the assessment of the structure 
model. The allocation of measures to the unobserved variables is identified through the 
measurement model. However, the structural model involves the association among the 
dependent and explanatory unobserved constructs. The researcher is able to determine, 
explain and forecast the extent of association among the latent variables. The reliability of 
individual content is determined in the assessment of the measurement model. Moreover, the 
convergent and discriminant validity are required as well. 
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By analysing the outer loadings of every measure of the variables, the reliability of individual 
items was measured (Khan and Wisner, 2019). The items which have loading values between 
0.40-0.70 are not eliminated. The items having values out of this range are eliminated from 
the model. In this research study, 2 items were eliminated, out of 61, as they had loadings 
below the standard value. The items are omitted because of multicollinearity. When there is a 
high similarity among the items, they are less likely to measure a construct. When most of the 
items become similar, the acceptable item set consists of one or two items. It is sufficient to 
use one or two indicators. When the model is required to be estimated at best, each latent 
variable should have two measured indicators. When a complex model is estimated, degrees 
of freedom are increased. According to Costa et al (2018), validity of single item measures is 
similar to multiple item measures. The results demonstrate similar empirical and theoretical 
findings. Some examples of the constructs, which are measurable through indicators of single 
item, are provided by Henseler and Sarstedt (2013) and this clears the debate related to use of 
the single item indicator. 
 
To test the mediating role of ED, EC, and EM, four steps of hierarchical regression were 
conducted to determine what percentage of variance in a variable is explained by other 
variables, when the variables are entered into regression analysis in an orderly manner. The 
first step is to see the influence of the control variables. The second step is the direct 
influence of the independent variables, while the third step is when the moderating variable is 
entered, in order to determine whether the moderating variable of trust has significant impact 
on the criterion (individual performance). The last step, which is step four, is the interaction 
between the variables, i.e., the moderating variable and the independent variables are also 
entered in order to see if there is any additional variance explained. Thus, to have a 
moderating effect in any analysis, the third step must indicate a significant R 2 increase with 
a significance F- change value. Similarly, once the fourth step shows a significant R2 
increase, at that point, it can be certain that there is a moderating effect. To know whether 
there is moderating effect or not, it is very important to look at the significance effect by new 
interaction term of t value and p value under the coefficient. 
 
The degree of correlation among the latent constructs is referred as the convergent validity. 
By determining the AVE of each construct, convergent validity was analysed. The suggestion 
of Hafeez et al (2018) has been used in this research study. In order to achieve convergent 
validity, the value of AVE of each construct must be equal or greater than 0.50. High 
loadings are revealed when the value is greater than 0.50, as the AVE values came out to be 
0.567 and 0.8771, as presented in the table. This indicates that the convergent validity is 
established in the model. Discriminant validity is regarded as the degree to which the latent 
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construct differs from other unobserved constructs. Using the AVE (Average Variance 
Extracted) in this study, discriminant validity was measured. The value of the correlation 
among the unobserved constructs was compared with the square value of AVE. Moreover, 
the discriminant validity was estimated based on the suggestion of Costa et al (2018). The 
value of AVE to be acceptable is 0.50. The value of AVE square needs to be greater than the 
correlation among the unobserved constructs for sufficient discriminant validity. Table 1 
presents the AVE values. The values reflect that they lie between 0.56 and 0.87, which means 
that they are acceptable. 
 
 
Table 1: Reliability  
   CR AVE 
ITI 0.915 0.812 
ITF 
 

0.895 0.772 

OC 0.932 0.617 
SCAG 0.912 0.717 
 
After the estimation of the measurement model, the structural model is estimated in the next 
step. For the determination of the structural model, the bootstrapping technique was adopted. 
The next stage is the assessment of the structural model after ascertaining the measurement 
model in the present study. 5000 bootstrap samples were used in this research with a sample 
size number of 331. The path coefficient significance was identified for the 331-sample size 
to assess the significance of the path coefficients (Henseler and Sarstedt, 2013).  
 
It is illustrated by Henseler and Sarstedt (2013) that the structural model is based on the 
relationships in the hypothesized model. The path coefficient values and t-values are used in 
the structural model used by partial least squares (PLS). The PLS approach is similar to the 
Standardized Beta coefficient of regression regarding the path coefficient. The evaluation 
model, hypothesis assessment and correlation among the variables have been identified in 
this research study. The PLS-SEM approach adds to the Parsimonious model in the 
structuring of hypothesis. The models provide the least possible number of parameters for the 
given quality of the results for the estimated model. Different layers of constructs are 
included in the Hierarchical component model (HCM) that is second order structure. It 
includes a high abstraction level. A more précised higher order component is included in 
HCMs, which is linked with components of lower order (one or two).  
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Table 2:  Direct impact  
H1 0.447 0.109 -3.999 0.025 
H2 0.467 0.132 3.978 0.027 
 
The link can be in a formative or reflective way. In the PLS-SEM, several reasons exist 
behind the inclusion of the Hierarchical component model. This supports in the reduction of 
relations involved in the structural model. The PLS path model becomes parsimonious with 
the reduction of relations and is easy to use. When there is high correlation among the 
constructs, HCMs is considered impressive. Multi-collinearity issues can result in biased 
results of the estimated relationships among the variables. A second-order construct can 
reduce the issue of multi-collinearity and resolve the issue of discriminant validity.  
 
Table 3: Indirect effect  
H3 0.123 0.165 3.453 0.000 

H4 0.321 0.201 3.782 0.000 

 
For determining the PLS-SEM mode, another criterion is R-squared. R2 is also known as the 
coefficient of determination. According to Sarstedt et al (2014), the variation in the 
independent variable caused by one or more predicting variables is referred as the R2 value. 
The minimum acceptance value of R2 is considered to be 0.10. According to Avkiran (2018), 
a value of R2 of 0.19 is considered weak, 0.33 as moderate and 0.67 is substantial, while 
using PLS-SEM approach. The R-squared values for the endogenous latent variables have 
been presented in the table. 
 
Table 4: Expected Variance  
   R2 

SCAG 63.1% 
 
Conclusion  
 
SMEs can be supported in improving relation with the stakeholders through a responsive and 
flexible supply chain. This strengthens their positiion in the market particularly in the 
uncertain and in a turbulent dynamic business environment. The ability of a firm to sense the 
changes in the environment and act as a response makes its supply chain agile. Further, it 
secures its competitive position in the volatile market. SMEs can attain several advantages 
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through employing information technology systems. The use of IT can promote the level of 
sensing and responding skills of SMEs. In this perspective, IT competencies should be 
utilized by SMEs. The activities of business can be arranged and run smoothly for sustaining 
a competitive edge over competitors. The relationship between supply chain agility and IT 
competencies can be influenced by several internal and external factors. A significant 
influence is created by organizational culture that is an internal factor. It influences the 
overall business operations. The organizational culture involves several values, beliefs, 
assumptions, norms, ethics, etc. All these characteristics influence the behaviour of managers 
and employees who are linked with the internal and external changes in the environment. The 
achievement of set objectives can be restricted by any obstacle to the organizational culture. 
A competitive advantage can be attained by organizational culture. Firms are able to use the 
IT competencies for sensing the changes in the market and acting to these changes in a cost 
effective and time effective manner. A significant role is played by organizational culture in 
supply chain agility. 
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