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Abstract 
 
Supply Chain Management (SCM) has become a successful strategy that effectively links partners 
along a business process. It ensures effective cost and time management within the process flows and 
has become popular in a wide range of industries. Technology plays a very important role within the 
SCM system, as it allows the system to be flexible yet agile, providing a quick response time at the 
same time, a very important attribute during this day and age. In this paper we analyze the impact of 
the SC agility on long term (LT) relationship in the service industry. A sample of 60 call centers 
operating for outbound and inbound calls in Tunisia has been selected for this study. As regards inputs 
for the SC agility, IS flexibility shows a more positive impact than HR flexibility on the company’s 
long term relationship with its customers. However, SC agility seems to have a negative effect on LT 
trading with customers within this sector. Indeed, results show that customers are more likely to give 
priority to the extent of which their demands have been answered rather than the actual response time 
itself. Customer orientation and competitive priorities for customer service proved to have a 
significant impact on a long established business in this field as well. Both theoritical and practical 
implications are provided. Limitations to this study are also discussed and directions for future 
research are suggested. 

Key words: IS flexibility, HR flexibility, agile supply chain, LT customer relationship, customer 
service. 
 
Resumé: 
 
Le Supply Chain Management (SCM) est rendu une stratégie efficace qui lie de façon 
efficiente les partenaires tout au long d'un processus d’affaires. Il assure une efficacité en 
termes de coût et de délai dans le traitement des flux. La technologie a été employée pour 
soutenir le SCM et le concept a été appliqué au niveau de différentes industries. La flexibilité 
du système est un facteur clé de succès et l'agilité de la chaîne logistique s’est rendue 
indispensable compte tenu de la conjoncture économique actuelle et la volatilité de la 
clientèle. Dans cet article, on analyse l'impact de l'agilité de la chaîne logistique sur la relation 
clients à long terme dans le secteur des services. Un échantillon de 60 centres d'appels opérant 
pour les appels sortants et entrants en Tunisie a fait l'objet de cette étude. Considérées comme 
des points d’entrées pour l'agilité de la chaîne logistique, la flexibilité du système 
d’information s’avère d’un impact positif plus important que la flexibilité des ressources 
humaines sur la relation à long terme de l'entreprise avec ses clients. Toutefois, cette agilité ne 
prouve pas un effet significatif sur la relation clients. En effet, les résultats montrent que 
l'orientation client et la priorité en termes de qualité et de satisfaction des clients sont plus 
susceptibles de justifier l’entreprise d’une relation à long terme dans ce domaine d'activité.  
 
Mots clés: Flexibilité du SI, Flexibilité des RH, la chaîne logistique agile, la relation client à 
LT, service client. 
 
 



 2 

Introduction 
The supply chain management (SCM) has been a managerial concept which has increasingly captured 
the interest of researchers. It has had different applications in the management field. In this study we 
will consider it separately from a partnership between suppliers and logistics functions and consider its 
application to the service industry. This perspective is included in the framework developed by 
Kathawala and Abdou (2003). Actually, the use of the SCM in logistics and the agile supply chain 
(ASC) concept have been increasingly researched, respectively since the 1980s (Lummus and 
Vokurka, 1999) and the 1990s (Ismail and Sharifi 2006). However the SCM in services industry has 
not been extensively investigated (Kathawala and Abdou, 2003). A recent study focused yet again on 
analyzing the difference between the service industries and manufacturing (Shahin, 2010). Analogies 
were examined within a mobile service industry (Shahin, 2010). A literature search will quickly show 
that SCM is a typical network of materials, information and services that supports customers’ demands 
management (Cox et al., 1995; Lummus and Vokurka, 1999; Kathawala and Abdou, 2003; Chen and 
Paulraj, 2004). The ASC posits that dynamism is required within the supply chain to ensure high 
responsiveness and service quality on the customers’ demands. 

The theory of distribution management as introduced by Forrester (1958) recognizes that integrated 
nature of organizational relationships within the company and between the company and its partners 
(customers, providers…) enhances company’s responsiveness and efficiency in answering customers 
demands (Mentzer et al. 2001). Companies, whether service or industrial in nature, are nowadays 
strongly intertwined with stakeholders from within its environment, mainly its customers and 
supplieers. Moreover, SCM agility has been recognized as providing a wining strategy for growth and 
yet a basic strategy for survival in some business environments (Ismail and Sharifi, 2006). 

Indeed, system dynamics influence the performance of functions such as research, engineering, sales, 
promotion and customer support, as information flow influences production and distribution 
performance for each supply chain member and consequently the entire supply chain system. On the 
other hand, developing interrelationships between the company and its markets are based on the 
assumption that basic techniques are available to enhance the management techniques  within the 
company. Thus all parties would eventually benefit from the added advantages that human resources 
and information systems would provide for the company. 

This paper proposes the use of the SCM and ASC approaches to try to rectify the mishaps that 
frequently occur in customer service support call centers. These centres are mainly dedicated to 
technical support or the supply of information from either one big multinational company or many 
companies. Call centers face serious disruptions with high human resources turnover and technical 
problems related to outsourced technologies and high information storage. 

The ultimate objectives within the call centers’ management has been to strike a balance between 
service quality and operational costs on the one side and human resource stability and customer 
satisfaction on the other. However, the delicate nature of these aspects provides an opportunity for 
researchers to try to find out whether new measures need to be undertaken to ensure customers’ 
satisfaction throughout these centers. In fact, customer satisfaction depends on the ability of the 
companies to provide added value to the customers along the whole customer services chain. Thus, 
services, as intangible as they are, depend mainly on human resources Kathawala and Abdou (2003). 
Moreover, particularly in call centers, activities tend to depend to a very high extent, on their computer 
and telephony infrastructure s well as the performance of the information system deployed. 

Similar to the SCM in the service industry, the call center includes those functions that a company 
performs internally and externally, to enable the value chain to provide services to its customers. The 
ASC as considered in this context presumes that agility within the chain management in the call 
centers is needed to guarantee added value to the customers. Agility is concerned with enhancing the 
internal agile characteristics of a firm by getting support from the different entities from supply and 
demand ends of the internal network. Duclos et al. (2003) argue that agility is induced by SC 
flexibility. In this study we focus on the operational aspects of the SC flexibility related to the 
operational activity within the call centers. 
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Following that, we then investigate, the impact of HR and IS flexibility on long term relationship 
within the service industry. This leads to our research question: Does Agile SC have a positive impact 
on a long term customer relationship with the customers in service industry? Our aim is to examine 
flexibility and agility impacts on a long term customer relationship within the service industry and 
identifies features that require the company’s attention to enhance its service. The study also considers 
customer orientation as well as the competitive priorities set by the company. 

Evidence obtained during previous studies on the manufacturing industry showed a need to have 
flexible human resources capability as well as a flexible information system, to enable the company to 
answer customers’ demands (Vickery et al., 1999; Swafford et al., 2006). These features would also 
help to avoid disturbance that would inevitably result in customer dissatisfaction and disloyalty. 

To this extent, we first review the literature on service supply chain management and discuss the 
application of supply chain flexibility and supply chain agility in service industry. Then, we develop 
our hypothesis and present the research model. After that, the methodology that we intend to adopt is 
presented and this is followed by results, analysis and interpretation. Finally, conclusions and 
implications are drawn, limitations to this study are presented and research perspectives are also 
proposed. 

Theoretical background 
Research on supply chain management has increased significantly over the last decade. Research has 
repeatedly shown that companies need to cope with new challenges within a very dynamic and 
turbulent economic environment. This study highlights supply chain agility and investigates whether 
customer service support systems and human resources in call centers are fundamental for long term 
customer relationship. 

Most articles found in the SCM literature are based on manufacturing related aspects (Crom, 1996, 
Monczka and Morgan, 1997, Ellram et al. 2004). Supply chain management within the manufacturing 
industry is about going from end suppliers to external customers in order to provide value to 
customers. It consists mainly of information management, processes, goods or services and funds 
(Monczka and Morgan, 1997; Ellram et al. 2004). The supply chain management concept in service 
supply chain, such as that being considered in this study, focuses on services management rather than 
in physical goods. 

The need for service supply chain management 

Increasing competitiveness is forcing service companies to outsource and improve operations on the 
one hand and to decrease costs and save time on the other (Stevenson, 2002). SCM in manufacturing 
has proven its effectiveness and efficiency to all parties whenever their supply chains are horizontally 
integrated. This strategy optimizes their overall performance and allows customers to access products / 
services through any level within the distribution channel (Lummus and Vokurka, 1999). This 
becomes crucial since imitators are on the increase and companies need to provide products and 
services with a better value for money. The same logic applies to the services industry. Indeed, results 
from Thomas’ study (1999) show that a formal supply chain strategy is critical to all industries, 
including the service industry. 

Kathawala and Abdou (2003) proposed a customized definition for the services supply chain and 
presented it as “the ability for the company to get closer to the customer by improving its supply chain 
channels. The services supply chain will include responsiveness, efficiency and controlling”. 

Particularly in customer services contact centers, which can be considered as the forefront stage of the 
services supply chain, SCM is about the activities that go from services procurement from local or 
international outsourcers to the interaction of the call centers’ operators with the customers. The 
internal organization required in order to manage these services is central to the whole supply chain. 

A crucial point, within the customer services centers, is to provide customers with the right 
information. The operators need also to show a best way to interact and demonstrate high accessibility. 
The call quality rests mainly on the human resources’ competencies (Ellram et al. 2004). Results arise 
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mainly at the point of interaction with the customers. Conditioning high accessibility implies that a 
calling customer would be answered with a minimal delay. Moreover, expecting the correct number of 
agents to manage the calls constitutes one of the most important challenges of call center management, 
since additional staffing implies higher costs (Aksin et al., 2006). 

HR and IS flexibility: A cognitive approach 

Several companies have been investing heavily in IT to improve their ability to manage information 
and knowledge across the supply chain (Ofek and Sarvary, 2001, Fawcett et al., 2007). However, 
firms still face information processing issues. Different approaches were sourced from within the 
literature to study certain supply chain issues, such as the resources theory. This study involves the 
combination of both the resources theory and the cognitive load theory, to analyze such issues. 

We consider HR and IS as the main resources to perform the various activities within a call center. 
SCM management flexibility (Fig.1) posits that flexibility within the company should move from 
supplier to the customer. This assumes IS, HR; operations and organizational flexibility (Duclos et al., 
2003). 

The cognitive approach to the learning process implies that sourcing information from different 
sources gives rise to a high cognitive load for the operator. This affects the operator’s efficiency on the 
supply chain. Developed by Sweller (1988), the Cognitive Load Theory (CLT) focuses on the load 
that is generated by the different ways by which information is provided. It also assumes that learners’ 
working memories process a limited number of items at the same time. It assumes that the limited 
human processing capacity, usually constrains individual learning ability. 

 

 

 
Figure 1: Supply chain flexibility (source, Kara et al., 2002) 

 

Research model 

SC flexibility, SC agility and LT relationship 

In today's competitive environment, markets are increasingly unpredictable and dynamic. Customers 
are more demanding and expect high quality and high reliability. They call for improved 
responsiveness and usually look for the lowest prices (Duclos et al., 2003).  

Duclos et al. (2003) proposed a conceptual model that shows the importance of the integration of 
supply chain components and ensures their flexibility in order to respond more efficiently to the 
customers’ demands. Companies need to improve competitiveness in new areas. Duclos et al. (2003) 
suggest that supply chain flexibility is a key that would go hand in hand with rapid technological 
advances and increasingly demanding customers. 

Our main hypothesis to test is:  
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Hg: Supply chain flexibility has a positive impact on long term relationship with the customers in 
the service industry. 
In this case, Supply Chain Flexibility is viewed through HR and IS flexibility. Their impact on the 
long term relationship can be direct or mediated by the supply chain agility. Motivated and cross 
trained human resources would promote the need of change within the customer services supply chain. 
Skilled, creative and empowered personnel are more likely to handle pressure resulting from 
customers’ demand. They are specialized in providing high quality information in a relatively short 
time. Such a setup would tend to attract customers whenever they express some particular need to. 
Customers would become accustomed to interact with the operators and feel comfortable to come back 
again although this can be for a technical problem originating from the service provider side. The 
company would then be able to secure a long term relationship with its customers. 

The first assumption is that: 

H1: Human Resource flexibility has a positive impact on Long term relationship. This impact 
might be mediated by the SC agility. 
According to Li et al. (2009), “agility enables a firm to respond in a timely and effective manner to 
market volatility and other uncertainties”. It is then about the company’s ability to effectively respond 
to customers’ needs in the shortest time possible. Flexibility is more about the extent to which the 
company’s IS or HR can satisfy customers’ requirements (Kara et al., 2002; Duclos et al., 2003). 
Defined by Duclos et al. (2003) as "the ability to align information system architectures and systems 
with the changing information needs of the organization as it responds to changing customer demand”, 
information system flexibility represents one main pillar of the supply chain that is a precursor for SC 
agility. 
Human resource flexibility relates end-to-end business processes all over the supply chain. According 
to Kara et al. (2002), RH flexibility contributes highly to supply chain stages agility. People are by 
nature the most flexible resource within a company that find it possible to align with SC agility needs. 

IS flexibility is considered to be the main component that defines the SC flexibility. Li et al. (2009) 
argue that SC flexibility is an important antecedent to SC agility. In this study we test the assumptions 
H1 and H2 advocating SC flexibility’s impact on SC agility and then on long term relationship. 

H2: Information system flexibility has a positive impact on Long term relationship. This impact 
might be mediated by the SC agility. 
SC agility concept has only been developed recently and was the result of  intensive research. 
Braunscheidel and Suresh (2009) argue that in conjunction with its key suppliers and customers a 
company needs to adapt or respond in a speedy manner to the dynamic changes within its marketplace. 
Moreover, it has to answer effectively and efficiently in situations of potential and actual disruptions, 
contributing to the agility of the extended supply chain. In fact, companies need to to operate within a 
hyper-competitive environment characterized by constant change (Swafford et al., 2006). The ultimate 
aim should be to build long term relationships with its customers. 

Customer orientation, competitive priorities and LT relationship 

Both customer focus and communication between the partners themselves seem to have a strong 
impact on long term customer relationships (Chen and Paulraj, 2004). Deployment of a customer 
focused strategy and interaction with the customers are primary conditions for enhancing the value 
chain for the customers themselves. Within the service industry, communication with the customers is 
essential to improve customer service quality and to enhance customer relationships. Customer focus 
and communication with the customers themselves would proceed to enhance long term customer 
relationships. In this study we refer to the entire concept as “customer orientation” and we will 
proceed to test hypothesis H3. 

H3: Customer orientation has a direct and positive impact on long term relationship. 
Chen and Paulraj (2004) consider the company’s competitive priorities as a determinant for a long 
term relationship as well. If the company’s priorities are set around the customer; this implies that 
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satisfying customer needs is the company’s central purpose. In this manner the company would most 
likely be able to maintain longer relationships with its customers. This would be more pronounced if 
the organization set a priority for quality performance, customer service and innovation, rather than on 
price. Thus the company would enhance the quality and duration of its relationship with its customers. 
Therefore, companies’ competitive priorities would have an impact on long term customer 
relationships. We now move on to investigate the following assumption within the service industry 
context. 
H4: Companies competitive priorities have a direct and positive impact on long term 
relationship. 
 

Based on the assumptions developed earlier on in this study, the designed research model in figure 1 
has been tested in the empirical study. 

 
Figure 2: Conceptual Model 

 
Method 

Data collection procedure 

In this research, focus has been on information flow management in customer contact centers. 
Empirical study has been run with Tunisian call centers working for both outbound and inbound calls. 
These call centers invest on heavy technologies to manage databases with customers information and 
calls flow to support customers’ demands. In another hand, the bigger is the number of customers, the 
more difficult is to manage data processing and human resources working on these tasks and on 
customer relationship management. 
In its guide listing the call centers in Tunisia; Tunisia IT counts 211 call centers in Tunisia. Greater 
part of them work for outgoing calls for services and products telemarketing while only 84 call centers 
work for incoming calls for customer service support and information supply. 

Data has been collected using an online survey. An email invitation was sent to 189 call centers (the 
list that has available email addresses). The survey has been addressed to managers or people with 
high managerial position in 189 call centers. Only 168 people have received the email. 21 email 
addresses were not valid. The survey has had 35.71% answer rate (60 call centers responsible have 
answered the questionnaire). 61.66% of respondents (37) are the managers of the call centers. 66.67% 
of the respondents have an average age of 36 through 45years old and 75%and bachelor degree for 
educational degree. 

At a surprise there has been no woman occupying the position of manager in the call among the 
sample we have had. 

IS flexibility 
 

SC agility 

HR flexibility 
 

Competitive priorities 

Customer orientation  

Long Term 
relationship 
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Measures 

We present measures adopted for the survey in Table 1. To measure human resources flexibility, we 
adopt the scale used by Kara et al. (2002), eg. Humans can greatly add to the flexibility if they are 
cross-trained, are motivated, skilled and creative…). In addition, through the literature; multitasking 
has shown a big role in well performing tasks. Polychronicity has been considered as a measure of the 
human resources flexibility. Scale from Kaufmann- Scarborough and Lindquist (1999) study has been 
used. 
Information system flexibility is considered as less accessible than the human resource flexibility. It 
has been more employed in previous research on SCM flexibility. We have used the scale developed 
by Paschke et al. (2008). Li et al. (2009) developed a scale to measure SCM agility. Items have been 
developed relating to three levels (strategic, operational and episodic) and concerned alertness and 
response capability. As focus in the present study has been on the call center management, which is 
part of the operational customer relationship management, only operational SC agility related items 
have been used. 
Customer focus, communication with customers, competitive priorities and long term relationship 
variables have been measured using the scale developed by Chen and Paulraj (2004). 
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Constructs Measures Reference 

Human resource 
flexibility 

The employees are cross-trained 
The employees have only a few job classifications 
They are made responsible for preventive maintenance 
They are always supervised by a technically trained and skilled leader 
They are motivated 
Our employees are skilled 
Our employees are creative 
The employees are free to organize themselves into various-sized groups as and when 
the workload changes 
The employees are allowed job-sharing by way of telecommuting, while using 
computers, modems, faxes, and so on. 
They are empowered. 
Our personnel understand the business environments they support 
Our personnel are knowledgeable about the key success factors in our organization 

Kara et al. (2002) 

Polychronicity 
Our personnel do not like to do several activities at the same time 
The personnel should not try to do many things at once 
When they sit down at their desks, they work on one project at a time 
They are comfortable doing several things at the same time 

Kaufmann- Scarborough and 
Lindquist (1999) 

Information 
system flexibility 

Integrate (or be integrated) to the IT of other businesses 
Adapt quickly to changes in knowledge sharing in the company 
Adapt quickly to changes in the cross-functional integration of our company 
Adapt quickly to changes in service development 
Adapt quickly to changes in business processes and organizational structures 
Enhance strategic business process flexibility 
Adapt quickly to changes in the market and customer demands 
Adapt quickly to changes which can become necessary because of competitors actions. 
Increase the speed of responding to business opportunities/ threats. 
Develop new products and services. 
Adapt quickly to changes in firm's products or services 
Integrate new supply chains 

Paschke et al. (2008) 

SCM agility 

Detect changes in supply/demand in a timely manner 
Use many channels to keep aware of changes in supply/demand 
Detect changes in supply chain daily execution in a timely manner 
Use many channels to keep aware of changes in supply chain daily execution 
Reconfigure supply chain resources in a timely manner to respond to changes in 
supply/ demand 
Reconfigure supply chain resources in a flexible manner to respond to changes in 
supply/demand 
Reconfigure supply chain resources in a timely manner to respond to changes in daily 
supply chain execution 
Reconfigure supply chain resources in a flexible manner to respond to changes in daily 
supply chain execution 

Li et al. (2009) 

Customer 
Orientation 

We anticipate and respond to customers’ evolving needs and wants. 
We emphasize the evaluation of formal and informal customer complaints. 
We follow up with customers for quality/service feedback. 
We interact with customers to set reliability, responsiveness, and other standards. 
Satisfying customer needs is the central purpose of our business. 
Customer focus is reflected in our business planning. 
We produce products that satisfy and/or exceed customer expectations. 
We share sensitive information with customers (financial, production, design, research, 
and/or competition). 
Customers are provided with any information that might help them. 
Exchange of information takes place frequently, informally and/or in a timely manner. 
We keep each other informed about events or changes that may affect the other party. 
We have frequent face-to-face planning/communication. 
We exchange performance feedback. 

Chen and Paulraj (2004) 

Competitive 
priorities 

Our strategy cannot be described as the one to offer products with the lowest price. 
Our strategy is based on quality performance rather than price. 
We place greater emphasis on innovation than price. 
We place greater emphasis on customer service than price. 
Our strategy places importance on delivering products with high performance. 
We emphasize launching new products quickly. 

Chen and Paulraj (2004) 

Long-term 
relationship 

We expect our relationship with key customers to last a long time. 
We work with key customers to improve their quality in the long run. 
The customers see our relationship as a long-term alliance. 
We view our customers as an extension of our company. 
We give a fair profit share to key customers. 
The relationship we have with key customers is essentially evergreen. 

Chen and Paulraj (2004) 

Table 1: Measures 
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Data analysis 
To analyze the data collected, we have used multivariate PLS (Partial Least Square) statistical method 
and software. The method has been chosen because of the small number of answers in the sample. The 
number of measures gets quite equal to the number of observations as we have had 61 items and 60 
answers on the survey. 
Moreover, we couldn’t expect a normal distribution for the sample we got and the nature of the 
research model designed required a simultaneous test of the whole model. 
PLS is a suitable statistical method in this case as it allows getting a model that fits the best with the 
sampled data. However, it won’t be possible to make prediction with this small number of 
observations. We are facing the “over-fitting” phenomenon where items number is larger than the 
sample size. The empirical study still stands, as the rule of thumb supposing that we need to get a 
minimum sample of ten (10) times the number of impacts designs on a dependent variable which are 5 
in our research model. The minimum sample size required in this case is 50 and we got 60 responses 
on the survey. 
 
Results 
 
Using the two analytical steps required with the Structural Equation Modeling (SEM), first the 
measurement model was examined and then the structural model was assessed. 
An overview on the psychometric statistics in the table 2 show an Average Variance Extracted that 
does not line for all the variables with the recommended value by Larcker and Fornell (1988) (0.5). 
However, the composite reliability that measures the measures reliability within each construct shows 
conformity as they all are above 0.7. Moreover, the R square for LT relationship is for 86.33% which 
shows that the variance of the dependant variable has been explained to a high extend with the defined 
independent and mediating variables. 
Cronbach Alpha, was above 0.7 for HR flexibility, SC agility, competitive priorities and LT 
relationship and was acceptable for IS flexibility and customer orientation (above 0.63). 
 

 AVE 
Composite 
Reliability R Square 

Cronbachs 
Alpha 

Competitive priorities 0.3169 0.8202 0 0.7653 
Customer orientation  0.2347 0.7111 0 0.6482 
HR Flexibility 0.4262 0.8903 0 0.872 
IS Flexibility 0.5002 0.7911 0.8633 0.6399 
LT relationship 0.4699 0.8379 0.4173 0.8055 
SC agility 0.5564 0.8651 0 0.8177 

Table 2: Psychometric measures 
 
Discriminant validity can be read both on table 3 for cross loadings of the measures with the 
constructs and in table 4 where the square root of AVE in diagonal is compared to constructs 
correlations. This test checks whether the items measured the concerned construct and not the other 
ones. As the AVEs were not all conform, we would expect that some measures might have high 
correlation with other constructs that is either close or higher than their loadings with the original 
construct. 

In the table 2, the observation of the cross loadings do not show clear discriminant validity.  
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Measures Competitive 
priorities 

Customer 
orientation  

HR 
Flexibility 

IS 
Flexibility 

LT 
relationship 

SC 
agility Measures Competitive 

priorities 
Customer 
orientation  

HR 
Flexibility 

IS 
Flexibility 

LT 
relationship 

SC 
agility 

IS_F_1 0.5421 0.4438 0.7249 0.5029 0.659 0.2209 C_O_8 0.4079 0.2373 0.3952 0.2049 0.7251 0.1303 

IS_F_10 0.2697 -0.0236 0.3613 -0.0149 0.2035 -0.2846 C_O_9 0.2174 0.1829 0.3306 0.1079 0.1101 -0.1181 

IS_F_11 0.5814 0.1332 0.5351 0.2849 0.5023 0.1064 C_P_1 0.3906 0.2619 0.0641 0.2365 0.5806 0.7076 

IS_F_12 -0.0257 -0.3093 0.1507 -0.1969 -0.1632 -0.5268 C_P_2 0.4554 0.4495 0.1583 0.581 0.4603 0.9702 

IS_F_2 0.4858 0.582 0.595 0.531 0.2101 -0.0819 C_P_3 0.4261 0.1189 0.0562 0.192 0.4585 0.746 

IS_F_3 0.3927 0.4536 0.7378 0.531 0.2669 -0.0819 C_P_4 0.3828 0.5189 0.1387 0.6491 0.3974 0.9658 

IS_F_4 0.326 0.2407 0.5553 0.2306 0.4303 0.0307 C_P_5 0.146 0.2542 0.0121 0.4296 0.0084 0.628 

IS_F_5 0.5217 0.6288 0.8262 0.5265 0.5188 0.1503 C_P_6 0.3717 -0.0561 -0.0234 0.017 0.099 0.1133 

IS_F_6 0.4151 0.4628 0.6687 0.3823 0.3434 0.0538 LT_R_1 0.5757 0.6151 0.5609 0.8471 0.1801 0.284 

IS_F_7 0.7591 0.3487 0.6743 0.6899 0.3826 0.1323 LT_R_2 0.8236 0.6848 0.6594 0.8825 0.6548 0.7587 

IS_F_8 0.5328 0.5601 0.8319 0.573 0.4328 0.068 LT_R_3 0.4224 0.188 0.6669 0.3096 0.1649 -0.3304 

IS_F_9 0.5262 0.6484 0.8159 0.591 0.2718 -0.0204 LT_R_4 0.5329 0.6123 0.6453 0.7615 0.2549 0.0579 

SC_A_1 0.73 0.5187 0.4355 0.5881 0.8206 0.5971 LT_R_5 0.2087 -0.2423 -0.0444 -0.2928 0.2136 -0.0257 

SC_A_2 0.2388 0.2645 0.3129 0.156 0.6896 0.2321 LT_R_6 0.6268 0.6462 0.4212 0.8623 0.466 0.9104 

SC_A_3 0.2662 0.4107 0.3626 0.1437 0.7115 0.1702 HR_F_1 0.7588 0.8384 0.6569 0.8302 0.5382 0.5165 

SC_A_4 0.3718 0.4581 0.5331 0.3309 0.737 0.1507 HR_F_10 -0.0779 0.1999 0.3365 -0.1146 0.3279 -0.1082 

SC_A_5 0.6781 0.5343 0.5153 0.5097 0.8711 0.494 HR_F_11 0.387 0.8654 0.5332 0.5062 0.5219 0.2631 

SC_A_6 0.0091 -0.3695 -0.2005 -0.159 -0.3083 -0.0574 HR_F_12 0.0317 0.702 0.2041 0.2179 0.2644 0.2505 

SC_A_7 0.2562 -0.0072 -0.0606 0.07 0.4474 0.4036 HR_F_13 -0.049 0.1474 -0.0796 0.3171 -0.0091 0.3275 

SC_A_8 0.5188 0.22 0.5304 0.1809 0.7122 0.1296 HR_F_14 -0.2117 -0.0833 -0.2619 -0.1744 0.0059 0.2146 

C_O_1 -0.0672 0.0258 -0.1806 0.0738 -0.0766 0.0426 HR_F_15 0.2224 0.249 0.1435 0.3647 0.118 0.2345 

C_O_10 0.0306 0.3124 0.2159 0.2427 0.0736 -0.3034 HR_F_16 0.5665 0.7879 0.5852 0.616 0.4962 0.3684 

C_O_11 0.437 0.0374 0.3237 0.0415 0.4064 0.072 HR_F_2 -0.0845 -0.2474 -0.354 -0.1644 -0.1033 0.1755 

C_O_12 0.7736 0.2448 0.4482 0.4262 0.4666 0.4281 HR_F_3 0.307 0.6494 0.3166 0.4735 0.4283 0.447 

C_O_13 0.8725 0.5419 0.6746 0.7317 0.6618 0.6141 HR_F_4 0.1595 0.1688 -0.0244 0.218 0.014 0.1911 

C_O_2 0.7001 0.3205 0.4424 0.5256 0.3922 0.0553 HR_F_5 0.1002 0.462 0.3902 0.1475 0.0179 -0.1613 

C_O_3 0.6564 0.0896 0.3637 0.3723 0.2838 0.2954 HR_F_6 0.039 0.5153 0.4178 0.0749 0.2698 -0.1836 

C_O_4 0.5791 0.1662 0.526 0.3768 0.1591 0.1161 HR_F_7 -0.1029 0.0868 -0.0126 0.0957 0.051 0.1271 

C_O_5 0.6061 0.5932 0.5275 0.7086 0.264 0.395 HR_F_8 0.1403 0.2328 0.268 0.1574 0.1399 -0.0758 

C_O_6 0.7537 0.4527 0.3821 0.4827 0.387 0.2477 HR_F_9 -0.0797 -0.0848 0.3387 -0.097 0.1066 -0.3473 

C_O_7 0.3978 0.3468 0.4899 0.2538 0.7061 0.1683        

Table3: Cross loadings 
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Table4 shows that not all squared roots of the average variances extracted are higher than the 
correlations between the constructs which confirms the absence of complete discriminant validity in 
addition to the absence of a complete convergent validity. 

 
Competitive 
priorities HR flexibility 

IS 
flexibility 

LT 
relationship 

SC 
agility 

Customer 
orientation 

Competitive priorities 0.5629      

HR flexibility 0.5814 0.4845     

IS flexibility 0.7454 0.6663 0.6528    

LT relationship 0.7776 0.7572 0.719 0.7072   

SC agility 0.6373 0.5808 0.5979 0.4762 0.6855  

Customer orientation 0.4266 0.4461 0.12 0.5846 0.4264 0.7459 
Table4:Discriminant validity 

 
Although the absence of a full validation of the measures, we run the structural model and the results 
in figure 3 illustrate a good fit of the model to the collected data. 

 
Figure 3: Structural model 

**: all T-values results from the application of the bootstrapping technique are above 2. This shows that the 
effects drawn in the research model are all significant. 

Bootstrapping results show that both HR flexibility and IS flexibility have direct and indirect effect on 
long term relationship with customers. However, while their direct impact is positive, their indirect 
impact mediated by the SC agility is negative. In this particular context SC agility showed a 
significant negative impact on Long term relationship. This can be explained by the nature of contacts 
the call centers make with the customers. Although customers require a rapid answer to their demand, 
priority remains for the quality of the answer. Customers evaluate to which extend the call centers / 
service companies are able to answer their demands more than the time spent to answer them. For 
example, for a technical assistance for an Internet Service Provider (ISP); while a customer didn’t 
have internet access for a quite long time, his expectation is to have an offer for two months. His 
expectation is that the call center really offers him this opportunity to get Internet for free during two 
months. Aware of the advantage he would get, the customer tolerates the time to grant him this 
service. 

Path coefficients in table 5 illustrate the effect of the independent or mediating variable on the 
dependent variable. 
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IS flexibility, although not easily achieved by the companies, shows the highest effect (0.4328) on 
long term relationship. Customer orientation, as confirmed through the literature, has a strong effect 
on long term relationship (0.4057) as well. Lower impact is of the HR flexibility on Long term 
relationship. This explains how call centers, although they have a restricted hierarchy, but operators 
are cross trained, have the ability for multitasking and are motivated, so this impacts positively the 
long term relationship with the customers. 

Although IS and HR flexibility have a positive impact on SC agility, this latter seems to have 
significant negative effect on long term relationship with the customers as explained above. 

 LT relationship T-value SC agility T-value 
Competitive priorities 0.3229 3.992 0  
HR Flexibility 0.2925 2.794 0.328 3.306 
IS Flexibility 0.4328 2.793 0.3794 2.936 
SC agility -0.3313 2.557 0  
Customer orientation  0.4057 3.465 0  

Table5: Path coefficients and correspondent T-values 
 

Conclusion 
 
The present research presented an extension of the application of the SC flexibility and SC agility 
concepts to the services industry. The paper analyzes human resources and information system 
flexibility impact on long term relationship with customers considering the supply chain agility as a 
mediator variable. The research model integrated customer orientation and company’s competitive 
priorities as independent variables that have a direct impact on customer relationship with the 
company. Results show that both IS and HR flexibility have a significant impact on long term 
relationship. However, this impact becomes negative while mediated by the SC agility. This has been 
explained by the fact that customer is more likely to give priority to the service provided rather than 
the time allocated to do that. 
 
Our findings show a strong support to the theoretical link between IS and HR flexibility and SC 
agility. However, it supports that in service industry SC agility has rather negative impact on long term 
relationship. Customers stress more on the responsiveness to their demands and the extent to which the 
company’s answer fits their demand. On the other hand, IS flexibility proved a strong impact on long 
term relationship. This invites managers to achieve suppleness for their information systems to be able 
to answer customers’ demands. For example, for the same ISP in an urgent case where the customer 
account has been closed during the weekend for late payment; yet if the customer makes the payment 
within the weekend, the customer should wait for Monday because an operator should manually 
activate his account again. Moreover, customer orientation has continuously proven high impact on 
customer relationship enhancement and this has been approved in this research within the service 
industry. 
 
Recommendations for call centers managers would be to ensure that call centers are answering 
customers demand appropriately to their expectations and that the deployed information systems offer 
the flexibility to do so. Rapidity to answer customers’ demands is important but they do estimate more 
extend to which the services fit their demands. 
 
Limitations and future research 
 
The research has some limitations that should be considered in the results drawn. We limited our study 
of the SC flexibility to IS and HR flexibility as more focus was given to the operational level. The 
consideration of the way flexibility is deployed in the strategic and managerial level should be well 
thought-out as well for future research. Decision making for the service operations is made in these 
levels. 
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Extension of the measures for HR flexibility should be though again carefully. Both original measures 
and multitasking measures should be though as they didn’t prove a valid average variance extracted. 
Also, the sample size we got for the empirical study is quite small; an additional number of the call 
centers would assist to have a better test of the model. Finally, the results we got are from a sample 
from a specific service industry. Both latter points do not allow us to generalize the results for all 
service industry; however this can be extended to call centers sector. 
In fact, aim of this research was to test the model in the particular context of call centers as an 
expanding sector in Tunisia and not to extend the results to the whole service industry. Moreover, the 
model can be tested in other sub-sector from the service industry and comparative results with this 
paper would be valuable to have a whole idea on this industry. 
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