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 In the context of an unstable business environment, companies 
should be looking for a mechanism to deal with uncertainty. Flexibil-
ity maybe one of those mechanisms which can help company to 
cope with instability in the best way possible. As one of the basic 
types of flexibility, operational flexibility has become an essential 
capability which an organization seeks to acquire because it ena-
bles companies to respond quickly and effectively to dynamic envi-
ronments, and as a result, improve firm performance. The aim of 
this study is to investigate the relationship between operational 
flexibility and firm performance. The sample consists of 90 industri-
al companies in Jordan, and the questionnaire has been developed 
for and distributed to senior managers and managers in operations, 
product development, financial and marketing departments. De-
scriptive analysis was also correlated and regression techniques 
used to obtain the results. Our field study showed that operational 
flexibility positively affects both the operational and the financial 
performance of small and medium industrial companies in Jordan. 
More specifically, volume flexibility as a type of operational flexibility 
does not affect the performance of these companies in Jordan, but 
both mix flexibility and new product flexibility positively affect the 
operational and financial performance of these companies.    
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INTRODUCTION 
Increasingly, business are faced with a complex and unstable environment, and companies 

find themselves faced with great challenges and continuous changes, so they have to find a mech-
anism which enables them to cope with changes in the market. Flexibility maybe one of the mech-
anisms which help a company to deal with uncertain situations and cope as well as possible with 
instability. Flexibility refers to a firm’s ability to cope with uncertainties and deal with environmental 
changes, and as a result create opportunities to acquire a sustainable competitive advantage 
Slack (1987); Gerwin (1993); Upton (1995); Gupta and Somers (1996); Sawhney (2006); Tiwari et 
al. (2015), Chahal et al. (2018). Flexibility is also defined as “the ready capability to adapt to new, 
different, or changing requirements” Fawcett et al. (1996), which means being ready to do things 
quickly or respond fast. Wright and Snell (1998) have also defined flexibility as a firm’s ability to 
reconfigure resources and activities quickly in response to environmental demands. Most defini-
tions of flexibility refer to a firm’s ability to respond quickly to changes in their dynamic environ-
ment. For example, from a marketing perspective flexibility is described by Stalk (1988) as “being 
responsive to the market”. From an operations management perspective, Hua et al. (2018) clearly 
indicate that flexibility plays a critical role as an operational capability which enables companies to 
effectively respond to the challenges presented by dynamic and volatile environments, and as a 
result, leads to better performance and competitive advantages. 

Based on the literature we can identify two main categories of flexibility: strategic and opera-
tional. Research into tactical flexibility is too limited, and few authors have written on the subject 
and so their contributions are included in operational flexibility dimensions Cannon and St. John 
(2004); Carlsson (1989); Lau (1996, 1999). Operational flexibility is still one of the most important 
and attractive topics for many researchers all over the world because of its importance to industrial 
companies, so we can find many approaches to operational flexibility, and each one takes into 
consideration different aspects of flexibility Yu et al. (2015). Moreover, many researchers have 
investigated the relationship between operational flexibility and performance; Saenz et al. (2018), 
for example, mentioned that operational flexibility strongly effects performance in terms of a great-
er dynamism of products within changing customer preferences. In a logistics context, Grawe, et al, 
(2011) noted that operational flexibility leads to higher levels of performance. 

 Operational flexibility is a critical mechanism which improves business performance Slack 
(1983); Swamidass and Newell (1987); Slackand Correa (1992); Vokurka and O’Leary-Kelly 
(2000); Yu, Cadeaux and Nanfeng (2015), Chahal et al. (2018). Swamidass and Newell (1987) 
have found that flexibility positively affects financial performance and growth, whereas Pagell and 
Krause (1999), and Fiegenbaum and Karnani (1991) did not find any relationship between flexibil-
ity and performance. Moreover, Pagell and Krause (2001), and Fiegenbaum and Karnani (1991) 
could not find any direct relationship between the level of flexibility and financial performance. 

Considering what has been discussed above, this paper takes into consideration three types of 
operational flexibility (volume, mix and new product flexibility), and aims to verify the extent opera-
tional flexibility is applied, and its effects on operational and financial performance of small and 
medium-sized industrial companies in Jordan. 

 
 

1. LITERATURE REVIEW 
 
1.1 Operational flexibility 

The concept of “operational flexibility” is more comprehensive than that of “manufacturing 
flexibility”, and includes all the operations which take place at the company, not only the manufac-
turing ones. However, in the literature, the term “manufacturing flexibility” is often used to refer to 
all the operations involved in the manufacture of a product De Toni and Tonchia (2005). Moreover, 
operational flexibility has become an essential capability which an organization seeks to have be-
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cause it enables companies to respond quickly and effectively to dynamic environments. In all di-
mensions, operational flexibility refers to a company’s capability to respond to uncertainty in their 
business environment, either proactively or reactively; this capability has many dimensions which 
may differ in importance across various environments Stevenson and Spring (2007) 
 
 
1.2.1 Volume flexibility 

Companies have to face different situations, depending on order fluctuations, i.e. sometimes 
they have to produce more than or less than their normal production amounts, something which is 
mainly dependent on the uncertain demands of customers. In this case, volume flexibility is re-
quired, which means a company’s ability to respond to and meet the changes in the volumes of 
customers’ orders.  Volume flexibility enables the company to produce more than or less than its 
capacity in response to demand fluctuations. According to Toni and Tonchia (1998) volume flexibil-
ity is required when the situation is characterized by a high level of uncertainty and a low level of 
variety. In simple terms, Chod et al. (2012) defined volume flexibility as the ability to change pro-
duction volume. In this meaning there are two main poles of flexibility, firstly upside flexibility, 
which refers to the ability to increase production profitably above capacity, and secondly, downside 
flexibility, which refers to the ability to decrease production profitably below capacity Goyal and 
Netessine (2011). Suarez et al. (1996) defined volume flexibility as the ability to operate profitably 
at different production volumes.  

 

Expressing it differently, Sethi and Sethi (1990) argued that volume flexibility means the ability 
to operate profitably at different overall output levels. Goyal and Netessine (2005) pointed out that 
volume flexibility enables companies to alter the amount of output without incurring high costs, 
and that it is considered very important for a company in the light of demand uncertainty. From a 
customer care perspective, volume flexibility allows companies to increase production in response 
to unexpected customer preferences and reduce waiting times when demand levels are volatile 
and enhance customer satisfaction with company performance Sáenz et al. (2018). 
 
 
1.2.2 Mix Flexibility 

Customer’s preferences are continually changing, and there is no chance for companies to 
control these changes, so they find themselves forced to be customer orientated, which means 
continually searching for customers’ needs and providing a wide range of products which meet 
customers’ preferences, either by producing different kinds of products or providing the same 
product in different ways. In this case, mix flexibility will be a good solution for a company since it 
indicates a company’s ability to change the mix of products rapidly to match market trends while 
maintaining cost-effectiveness Berry and Cooper (1999); Zhang et al. (2003), Salvador et al. 
(2007). Mix flexibility helps a company to produce items with the required features and according 
to customers’ preferences, and also to offer a wide variety of products without delays Zhang et al, 
(2003), Sáenz et al. (2018). 

In the same context, Beamon (1999) defined mix flexibility as the ability to change the variety 
of products produced. Mix flexibility is also known as product flexibility, and is the ability to change 
the production mix Chod et al. (2012). Slack (1991) clarified that mix flexibility can be measured 
either by the number of different products that can be produced within a given time period (prod-
uct mix flexibility range), or by the time required to produce a new product mix (product mix flexibil-
ity response). So we can conclude that the cornerstone of mix flexibility is the diversification of 
products produced.  
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1.2.3 New Product Flexibility 
In a competitive landscape, companies seek to achieve competitive advantage by better per-

formance compared to other competitors who work in the same domain March and Sutton, (1997). 
Changes in market trends and new technology motivate companies to create new products to keep 
up with new trends and preferences. New product flexibility is the ability to produce new products, 
although perhaps not always completely new products, since it also includes a company’s ability to 
improve existing products and introduce them in a new way Beamon (1999). New product flexibility 
refers to the amount of new products which are produced without incurring massive volatility in 
performance results Koste and Malhotra (1999). In the same context, Oke (2005) defined new 
product flexibility as the capability to introduce and produce new products or alter existing prod-
ucts. Suarez et al. (1996) mentioned that new product flexibility has the most important direct ef-
fect on a company’s competitive position in the market. 

Moreover, Cousenset et al. (2009); Scherreret et al. (2014) mentioned that new product flexi-
bility is considered an essential support for manufacturing capabilities. Other authors refer to it as 
product development flexibility, which refers to the ability to introduce and launch new products 
and to modify existing products quickly and perform effectively Slack (1987), Cox (1989), Sethi 
and Sethi (1990), Hyun (1993), Zang et al, (2002). Consequently, new product flexibility means the 
ability to provide totally new products or modify current products and provide them in a new way. 

 
 

1.3 Performance 
Firm performance is an indicator expressing the extent to which the company runs its busi-

ness, and is an essential measurement used to estimate the success or possibility of survival of 
the company (Chan et al. 2017). In the present study, we considered both operational and finan-
cial performance. From the perspective of Venkatraman and Ramanujam (1986), both financial 
performance and operational performance are the main determinants of the effectiveness of a 
company. While financial performance involves indicators such as sales growth, profitability and 
earnings per share, among others, operational performance relates to measures such as market 
share, the introduction of new products, product quality and value added in manufacturing, among 
others (Silva and Ferreira, 2017). 

 
 

1.4 The industrial sector in Jordan 
The world today is witnessing the phenomena of globalization and the accompanying liberali-

zation of trade and the intensification of international competition, so companies should be ready 
to catch the available opportunities. In Jordan, the interaction between economic sectors works to 
keep abreast of developments and exploit opportunities, and to enhance Jordanian products and 
encourage exports (ASE, 2018). The Jordanian economy was able to achieve positive growth rates 
in 2016 and achieved 2% growth compared to 2015, with a growth of 2.4% (ASE, 2018). 

The industrial sector is one of the most important sectors contributing to economic growth in 
Jordan. Its contribution to GDP increased from 18% in the late 1980s to 24% by 2016. The indus-
trial sector employs about 11.2% of the Jordanian labor force. Jordan is a neutral and attractive 
environment for investment because of its security, stability, strategic geographical location, in-
vestment legislation based on international best practices, and government initiatives to create an 
enabling environment for investors (Ministry of Industry, Trade and Supply in Jordan, 2018). More-
over, the government has established industrial cities, free zones, and economic and development 
zones which provide a package of incentives, exemptions and facilities. The availability of infra-
structure networks helps economic, and especially industrial, activities to advance the economy, 
as well as encouraging educated and trained human resources that help to promote economic 
growth (Jordan chamber of industry, 2018). 
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Figure 1. The market value of Jordanian                 Figure 2 . Contributions of the sectors to GDP 
                    companies by sector   
 

                       
 
Source: Created by the author 
 
 

Figure 1 shows the market value of the listed company’s divided in to three sectors: financial, 
industrial and services. It shows that the financial sector has the highest market value compared 
to services and industries, especially in 2015, with a value of 11132 million JD’s,while the 
industrial sector was ranked second,with 4395 million JD’s in 2013,and the services sector was 
third. Figure 2 show that the financial sector makes the highest percentage contribution to the 
Jordanian economy, at 65%, while the industrial and service sectors contribute 13% and 22%, re-
spectively. 
 
 
2. PROBLEM STATEMENT AND HYPOTHESES OF RESEARCH  

According to Gerwin and Tarondeau (1982), Thompson (1967) and Zang and Doll (2001), en-
vironmental uncertainty relates to market changes, emerging technological developments, and the 
evolving competitive situation. So managers must be aware of these sources of uncertainty and 
find the best way to control the changes which occur in their business environment. Moreover, the 
instability of markets due to demand volatility has highlighted the uncertainty of customers’ pref-
erences for products and services. This has led to the emergence of many new products and 
changing demand, so companies are attempting to cope with changes in their business environ-
ment by applying operational flexibility as a mechanism to cope with uncertainties and improve 
performance.  

Flexibility as a mechanism to cope with uncertainty in the business environment enables com-
panies to cope with these uncertainties by providing new products to meet changes in customer 
preferences (new product flexibility), producing the amount of products which meets fluctuations in 
demand (volume flexibility) and also providing variety types of products to meet needs of most cus-
tomers (mix flexibility). This study investigates the effects of operational flexibility on the perfor-
mance of Small and Medium-sized Industrial Companies in Jordan, in order to enhance the com-
petitive position of these companies in the market through the exercise of operational flexibility 
which helps to improve performance. 

 
 

Main and sub-hypotheses: 
H1: Operational flexibility positively affects the operational performance of small and medium-sized 
industrial companies in Jordan 
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H1 a: Volume flexibility positively affects the operational performance small and medium-sized 
industrial companies in Jordan. 
H1 b: Mix flexibility positively affects the operational performance of small and medium-sized in-
dustrial companies in Jordan. 
H1 c: New product flexibility positively affects the operational performance of small and medium-
sized industrial companies in Jordan. 
H2: Operational flexibility positively affects the financial performance of small and medium-sized 
industrial companies in Jordan 
H2 a: Volume flexibility positively affects the financial performance of small and medium-sized in-
dustrial companies in Jordan. 
H2 b: Mix flexibility positively affects the financial performance of small and medium-sized indus-
trial companies in Jordan. 
H2c: New product flexibility positively affects the financial performance of small and medium-sized 
industrial companies in Jordan. 
 
 
3. METHODOLOGY 

This research aims to investigate the relationship between operational flexibility and perfor-
mance at small and medium-sized industrial companiesin Jordan, and then draw the attention of 
the managers at these companies to the importance of operational flexibility and how it affects 
performance. 

The target population of the study consists of Jordanian industrial public shareholding compa-
nies which are listed in ASE for the year 2018.  The sample chosen depends on the size of the 
companies; we chose small and medium companies which have less than 200 employees, so the 
target sample consisted of 90 small and medium industrial companies from different industrial 
fields. The questionnaire has been developed for and distributed to senior managers, operations 
managers, product development, financial and marketing managers. The number of respondents 
was612, while 75 were excluded because of the lack of validity and completeness of the data.The 
final number of valid responsesfor statistical analysiswas 537. 

Operational flexibility is a wide area of research in operational management literature, and 
many researchers have studied it from different perspectives, involving a variety of dimensions, 
including Scherrer et al, (2014), Suarez et al. (1996), Sáenz et al. (2017), De Toni and Tonchia 
(2005), Grawe et al., (2011) and Yu et al, (2015). We can note that operational and manufacturing 
flexibility are used reciprocally to refer to the same conceptand express the same variables, and 
that normallymanufacturing is included in operations management, so if we consult the operation 
management literature we will clearly find that manufacturing researchis included. 

Seth and Seth (1991) defined eleven types of flexibility in manufacturing systems (Machine 
flexibility, Material handling, Operation, Process, Product, Routing, Volume,  Expansion, Program, 
Production and Market flexibility) and other researchers started to use these different types in dif-
ferent ways and modify them to match their researches purposes. In this study, volume flexibility, 
mix flexibility and new product flexibilityare considered to be elements of operational flexibility, 
whereas performance is divided into operational and financial performance. 
 
 
Data collection 

It is a field study, and a questionnaire tool with a Likert 5 point scale is used to collect data. 
Operational flexibility (volume, mix and new product flexibility) is measured using the Manders 
(2010) model, whereas performance (operational and financial performance)is measured using 
the models devised by Flynn, Huo and Zhao (2010) and Narasimhan and Kim (2002). The ques-
tionnaire was forwarded by email to the senior managers at the companies involved.  The study is 
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a cross-sectional study conducted during 2018, of 90 small and medium-sized industrial compa-
nies from different sectors in Jordan. The final scale for the manufacturing flexibility items was a 
five-point, Likert-type scale with 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = 
strongly agree.  For operational performance the same five-point Likert-type scale was used, and 
for financial performance the five point scale was 1 = weak (low), 2= average, 3= good, 4 = very 
good, 5= excellent. 

For the pre-test, copies of the revised measurement items were examined by 20 managers 
who were included in the sample and had experience of operations management. They had the 
opportunity to recommend changes and modifications if they felt that existing questions did not 
cover the domain of the questionnaire construct. 

 
 

4. STATISTICAL ANALYSES 
 
4.1 Reliability and validity 

Cronbach’s alpha is a measure of internal consistency, that is, how closely related a set of 
items are as a group.    It is considered to be a measure of scale reliability. Typically, reliability coef-
ficients of 0.70 or higher are considered adequate (Li et al, 2010). We note from Table1 that 
Cronbach’s alpha values of all factors are higher than 0.70. 

A loading of 0.7 or more is the suggested level for item loadings on established scales (Fornell 
and Larcker, 1981, Li et al. 2010). Li et al, (2010) state that the permissible loading can be slightly 
lower (>0.60) for new scales. Of the25 items in Table 1, six are below 0.7, but three of these are 
over 0.6, and one is below 0.6 but over 0.5, so it was not taken into consideration. The results 
show the statistical significance of the relationships between the items and constructs and the 
reliability of individual items. 
 
 
Table 1. Standard estimates and coefficient alpha 
 
 Loading Alpha 
Volume Flexibility  .874 
Operate efficiently at different levels of output .732  
Operate profitably at different production volumes .766  
Run various batch sizes economically .676  
Change the quantities for our products produced quickly .767  
Variation of aggregate output from one period to the next .704  
Change the production volume of a manufacturing process easily .735  
   
Mix Flexibility  .857 
Produce a wide variety of products in our plants .744  
Produce different product types without major changeover .691  
Build different products in the same plants at the same time .685  
Produce, simultaneously or periodically, multiple products in a steady-state 
operating mode 

.649  

Variation of product combinations from one period to the next .741  
Quick change over from one product to another .731  
   
New Product Flexibility  .864 
Introduce a new product into the market quickly .768  
Take the lead in new product introduction .736  
Substitute new products for those currently being produced quickly .748  
Launch new products easily .796  
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Launch new products inexpensively .676  
   
Operational Performance   .874 
Respond to changes in market demand quickly .714  
Have an outstanding on-time delivery record to customers .807  
The lead time for fulfilling customers’ orders is short .813  
Provide a high level of customer service to customers .806  
   
Financial Performance   .749 
Growth in sales .619  
Growth in profit .758  
Growth in market share .761  
Growth in return on investments .701  
Growth in return on sales ×  
 
Source: Created by the author 
 
 
4.2 Data analysis and results 

The descriptive statistics in Table2 show the basic information on each factor and the correla-
tions among these factors. According to Ratner (2009), values between 0.3 and 0.7 (0.3 and − 
0.7) indicate a moderate positive (negative) linear relationship. As Table2 shows, correlations are 
moderate between independent and dependent factors, except for that between volume flexibility 
and financial performance. 
 
Table 2. Descriptive statistics and correlation matrix 
 

  Mean St.D. 1 2 3 4 
1 Volume Flexibility 4.06 .58     
2 Mix Flexibility 4.10 .54 .31    
3 New Product Flexibility 4.12 .57 .043 .689**   
4 Operational performance 3.96 .579 .033 .651** .695**  
5 Financial Performance 3.74 .62 .028 .534** .556** .576** 

 
Source: Created by the author                  (**p<0.01) 
 
 

The regression analysis method is used to test our hypothesis. Table 3 shows the results of re-
gression 
 
 
Table 3. Regression analysis results 
 

Dependent  
Variables 

Independent Variables 
Volume Flexibility Mix Flexibility New Product Flexibility 

R Adjusted R2 Sig. R Adjusted R2 Sig. R Adjusted R2 Sig. 
Operational 

Performance .006 .000 .881 .638 .407 .000 .691 .477 .000 

Financial 
Performance .013 .000 .762 .484 .235 .000 .471 .222 .000 

**p <.01 (N=537) 
 
Source: Created by the author 
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On the basis of Table 3: We reject both hypotheses (H1 a, H2 a), because the values of sig are 
.881, .762 > 0.05. So we can note that volume flexibility affects neither operational performance 
nor financial performance, and we can say that volume flexibility does not affect the operational 
and financial performance of industrial companies in Jordan. Mix flexibility positively affects opera-
tional performance (sig.>0.05), and financial performance (sig.>0.05). Moreover, mix flexibility 
explains 40.7% of the changes in operational performance and 23.5% of the changes in financial 
performance. So both hypothesis H1 b and hypothesis H2 bare supported, which allows us to say 
that mix flexibility positively affects the operational and financial performance of industrial compa-
nies in Jordan. New product flexibility positively affects operational performance (sig.>0.05), and 
financial performance (sig.>0.05). Moreover, new product flexibility explains 47.7% of the changes 
in operational performance and 22.2% of the changes in financial performance. So both hypothe-
sis H1 c and hypothesisH2 care supported, and we can say that new product flexibility positively 
affects the operational and financial performance of industrial companies in Jordan. 

Figure 3 shows the affect of (volume flexibility, mix flexibility, new product flexibility) on opera-
tional and financial performance of Small and Medium-sized Industrial Companies in Jordan, both 
of mix flexibility and new product flexibility  affect the operational and financial performance of 
those companies. Whereas, volume flexibility does not affect the operational and financial perfor-
mance of those companies. 
 
 
Figure 3. Shows the affect of (volume flexibility, mix flexibility, new product flexibility) on operational 
and financial performance 
 

 
 
Source: Created by the author 

 
 

Table 4. Regression analysis results 
 

Dependent Variables 
Independent Variable 
Operational Flexibility 
R2 Adjusted R2 Sig. 

Operational Performance  .743 .539 .000 
Financial Performance  .526 .277 .000 
**p <.01 (N=537) 

 
Source: Created by the author 
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On the basis of Table 4: 

We accept the first main hypothesis H1, because (sig. >0.05).  Operational flexibility explains 
53.9% of changes in operational performance. So we can say that operational flexibility positively 
affects the operational performance of industrial companies in Jordan. 

We accept the second main hypothesis H2, because (sig. >0.05).  Operational flexibility ex-
plains 27.7% of changes in financial performance. So we can say that operational flexibility posi-
tively affects the financial performance of industrial companies in Jordan. 

Table 4 shows that the effect of operational flexibility on operational performance higher than 
its effect on the financial performance of Small and Medium-sized Industrial Companies in Jordan 
(figure 3), and it is a logical result, because implementation of flexibility accompanying with high 
costs (Das, 1995). 
 
 
Figure 4. The effect of operational flexibility on performance  
 

 
Source: Created by the author 
 
 
Table 5. Coefficients 
 

Unstandardized Coefficients 
 B Sig. B Sig. 
(Constant) 1.125 .000 .645 .000 
Volume Flexibility -.005 .894 -.020 .488 
Mix Flexibility  .350 .000 .346 .000 
New Product Flexibility .291 .000 .481 .000 
**p <.01 (N=537) 

 
Source: Created by the author 
 
 

According to table 5 Coefficients the Unstandardized Coefficients values (Table 4) we can form 
regression formulas in the following way: 

Y1= .645+.346X1+.481X2 
Y1: Operational Performance, X1: Mix Flexibility, X2: New Product Flexibility 
Y2= 1.125+.350X1+.291X2 
Y2: Financial Performance, X1: Mix Flexibility, X2: New Product Flexibility 
 



 
Allam Yousuf, Hossam Haddad, Miklós Pakurár, Serhii Kozlovskyi, Anastasiia Mohylova, Oksana Shlapak and 

Felföldi János / Montenegrin Journal of Economics, Vol. 15, No. 1 (2019), 047-067 

 
 

57

4.3 Discussion  
This study has shown that operational flexibility positively affects the performance of small and 

medium industrial companies in Jordan in the light of the dynamism of the business environment 
in Jordan. 

The result matches other results provided by other researchers in other countries and with 
other companies; for example, Sáenz et al, (2018) found a strong positive effect of operational 
flexibility on performance in the light of the higher dynamism of products within a context of cus-
tomer preferences changing. Grawe, et al, (2011) also argued that operational flexibility leads to 
higher levels of performance in the context of logistics. In the same context many researchers 
agreed on the effects of operational flexibility on performance and they described it as a critical 
mechanism which improves business performance Slack (1983); Swamidass and Newell (1987); 
Slackand Correa (1992); Vokurka and O’Leary-Kelly (2000); Yu, Cadeaux, and Nanfeng (2015), 
Chahal et al, (2018). 

 According to Nadkarni and Narayanan (2007), flexibility affects business performance posi-
tively. For more specific results, our study showed that operational flexibility positively affects the 
financial performance of small and medium-sized industrial companies in Jordan, and this specific 
result matches the results provided by Swamidass and Newell (1987) who found that flexibility 
positively affects financial performance and growth. However, it does not match the results provid-
ed by Pagell and Krause (1999) or Fiegenbaum and Karnani (1991) who did not find any relation-
ship between flexibility and performance. Also, our results showed that volume flexibility affects the 
financial performance of the companies taken into consideration, but this result does not match 
the results of Pagell and Krause (2004) or Fiegenbaum and Karnani (1991), who could not find 
any direct relationship between volume flexibility and financial performance. This study sheds light 
on new factors such as mix flexibility, new product flexibility and volume flexibility, which all affect 
the performance of small and medium industrial companies in Jordan.  

Despite the fact that these factors are well established in academic and empirical studies, 
within the Jordanian industrial environment they are still considered novel, modern techniques 
when dealing with a dynamic business environment, and this encourages researchers to conduct a 
series of studies into strategic and operational flexibility as mechanisms which may help Jordanian 
companies to improve their performance and acquire a competitive advantage by using mecha-
nisms like these. 
 
 
CONCLUSION 

In a complex and dynamic business environment companies cannot control environmental cir-
cumstances, but they can adapt to these changes by being flexible and attempting to control unex-
pected situations as much as possible. Flexibility depends on two basic elements; firstly, a fast 
response, and secondly, the amount of information available in an uncertain context. The results in 
general indicate the positive effects of operational flexibility on the performance of industrial com-
panies in Jordan. More specifically, volume flexibility affects neither the operational nor the finan-
cial performance of industrial companies, which can be explained by the high cost of flexibility in 
general, so companies which seek to implement flexibility should take into consideration the high 
potential costs associated with implementing it. Mix flexibility has a positive effect on both opera-
tional and financial performance, and new product flexibility positively affects the operational and 
financial performance of small and medium industrial companies in Jordan. Finally, operational 
flexibility is an essential factor for successful firms; however, it is not the magic key, just one of the 
mechanisms which companies can use to improve their performance 

 
 
 



 
Allam Yousuf, Hossam Haddad, Miklós Pakurár, Serhii Kozlovskyi, Anastasiia Mohylova, Oksana Shlapak and 

Felföldi János / Montenegrin Journal of Economics, Vol. 15, No. 1 (2019), 047-060 

 
58

REFERENCES 
Amman Stock Exchange (2018), available at: http://www.ase.com.jo/ 
Association of Banks in Jordan (2018), available at: http://abj.org.jo/Home/ 
Beamon, B. M. (1999), “Measuring supply chain performance”, International journal of operations 

& production management, Vol. 19, No. 3, pp. 275-292. 
Berry, W. L., Cooper, M. C. (1999), “Manufacturing flexibility: methods for measuring the impact of 

product variety on performance in process industries”, Journal of Operations Manage-
ment, Vol. 17, No. 2, pp. 163-178. 

Cannon, A. R., St John, C. H. (2004), “Competitive strategy and plant-level flexibility”, International 
Journal of Production Research, Vol. 42, No. 10, pp. 1987-2007. 

Carlsson, B. (1989), “Flexibility and the theory of the firm”, International Journal of Industrial Or-
ganization, Vol. 7, No. 2, pp. 179-203. 

Chahal, H., Gupta, M., Lonial, S. (2018), “Operational flexibility in hospitals: Scale development and 
validation”, International Journal of Production Research, Vol. 1, pp. 1-23. 

Chan, A. T., Ngai, E. W., Moon, K. K. (2017), “The effects of strategic and manufacturing flexibilities 
and supply chain agility on firm performance in the fashion industry”, European Journal of Op-
erational Research, Vol. 259, No. 2, pp.486-499. 

Chod, J., Rudi, N., Van Mieghem, J. A. (2012), “Mix, time, and volume flexibility: Valuation and cor-
porate diversification”, Review of Business and Economic Literature, Vol. 57, No. 3, pp. 262-
283. 

Cousens, A., Szwejczewski, M., Sweeney, M. (2009), “A process for managing manufacturing flexi-
bility”, International Journal of Operations & Production Management, Vol. 29, No. 4, pp. 357-
385. 

Companies control department (2018), available at: http://www.ccd.gov.jo/ 
Cox Jr. T. (1989), “Toward the measurement of manufacturing flexibility”, Production and Inventory 

Management Journal, Vol. 30, No. 1, pp. 68-72. 
Das, T. K. (1995), “Managing strategic flexibility: key to effective performance”, Journal of general 

management, Vol. 20, No. 3, pp. 60-75. 
De Toni, A., Tonchia, S. (1998), “Manufacturing flexibility: a literature review”, International journal 

of production research, Vol. 36, No. 6, pp. 1587-1617. 
De Toni, A., Tonchia, S. (2005), “Definitions and linkages between operational and strategic flexibil-

ities”, Omega, Vol, 33, No. 6, pp. 525-540. 
Fawcett, S. E., Calantone, R., Smith, S. R. (1996), “An investigation of the impact of flexibility on 

global reach and firm performance”, Journal of Business Logistics, Vol. 17, No. 2, pp. 167-
196. 

Fiegenbaum, A., Karnani, A. (1991), “Output flexibility—a competitive advantage for small 
firms”, Strategic management journal, Vol. 12, No. 2, pp. 101-114. 

Flynn, B.B., Huo, B., Zhao, X. (2010), “The impact of supply chain integration on performance: A 
contingency and configuration approach”, Journal of operations management, Vol. 28, No. 1, 
pp. 58-71. 

Fornell, C., Larcker, D.F. (1981), “Evaluating structural equation models with unobservable varia-
bles and measurement error”, Journal of marketing research, Vol. 1, pp. 39-50. 

Gerwin, D., Tarondeau, J.C. (1982), “Case studies of computer integrated manufacturing systems: 
A view of uncertainty and innovation processes”, Journal of Operations Management, Vol. 2, 
No. 2, pp. 87-99. 

Gerwin, D. (1993), “Manufacturing flexibility: a strategic perspective”, Management science, Vol. 
39, No. 4, pp. 395-410. 

Goyal, M., Netessine, S. (2005), “May. Capacity investment and the interplay between volume flex-
ibility and product flexibility” in MSOM Meeting, Northwestern University. 

Goyal, M., Netessine, S. (2011), “Volume flexibility, product flexibility, or both: The role of demand 
correlation and product substitution”, Manufacturing & Service Operations Management, Vol. 
13, No. 2, pp. 180-193. 



 
Allam Yousuf, Hossam Haddad, Miklós Pakurár, Serhii Kozlovskyi, Anastasiia Mohylova, Oksana Shlapak and 

Felföldi János / Montenegrin Journal of Economics, Vol. 15, No. 1 (2019), 047-067 

 
 

59

Grawe, S. J., Daugherty, P. J., Roath, A. S. (2011), “Knowledge synthesis and innovative logistics 
processes: Enhancing operational flexibility and performance”, Journal of Business Logis-
tics, Vol. 32, No. 1, pp. 69-80. 

Gupta, Y. P., Somers, T. M. (1996), “Business strategy, manufacturing flexibility, and organizational 
performance relationships: a path analysis approach”, Production and Operations Manage-
ment, Vol. 5, No. 3, pp. 204-233. 

Hua, B., Baldick, R., Wang, J. (2018), “Representing Operational Flexibility in Generation Expansion 
Planning Through Convex Relaxation of Unit Commitment”, IEEE Transactions on Power Sys-
tems, Vol. 33, No. 2, pp. 2272-2281. 

Hyun, J. H. (1993), “A Unifyung framework for Manufacturing Flexibility”, Manufacturing Perspec-
tive, Vol. 5, No. 4, pp. 251-260. 

Jordan chamber of industry (2018), available at: https://www.jci.org.jo/ 
Koste, L. L., Malhotra, M. K. (1999), “A theoretical framework for analyzing the dimensions of 

manufacturing flexibility”, Journal of operations management, Vol. 18, No. 1, pp.75-93. 
Kozlovskyi, S., Khadzhynov, I., Vlasenko, I., Marynchak, L. (2017), «Managing the sustainability of 

economic system as the basis of investment development in Ukraine», Investment Manage-
ment and Financial Innovations, Vol. 14, No. 4, pp. 50-59. doi:10.21511/imfi.14(4).2017.06. 

Kozlovskyi, S., Grynyuk, R., Baltremus, O., Ivashchenko, A. (2017), «The methods of state regulation 
of sustainable development of agrarian sector in Ukraine», Problems and Perspectives in Man-
agement, Vol. 15, No. 2-2, pp. 332-343. doi:10.21511/ppm.15(2-2).2017.03. 

Kozlovskyi, S. V. (2010), «Economic policy as a basic element for the mechanism of managing de-
velopment factors in contemporary economic systems», Actual Problems of Economics, Vol. 
1(103), pp. 13-20. 

Lau, R. S. (1996), “Strategic flexibility: a new reality for world-class manufacturing”, SAM Advanced 
Management Journal, Vol. 61, No. 2, p.11. 

Lau, R.S.M. (1999), “Critical factors for achieving manufacturing flexibility”, International Journal of 
Operations & Production Management, Vol. 19 No. 3, pp. 328-341. 

Manders, J. (2010), Supply Chain Flexibility aspects and their impact on customer satisfac-
tion, Master's thesis, Open Universiteit Nederland. 

March, J. G., Sutton, R. I. (1997), “Crossroads—organizational performance as a dependent varia-
ble”, Organization science, Vol. 8, No. 6, pp. 698-706. 

Ministry of industry trade and supply in Jordan (2018), at: https://www.mit.gov.jo/ 
Nadkarni, S., Narayanan, V. K. (2007), “Strategic schemas, strategic flexibility, and firm perfor-

mance: The moderating role of industry clockspeed”, Strategic management journal, Vol. 28, 
No. 3, pp. 243-270. 

Narasimhan, R., Kim, S. W. (2002), “Effect of supply chain integration on the relationship between 
diversification and performance: evidence from Japanese and Korean firms”, Journal of opera-
tions management, Vol. 20, No. 3, pp. 303-323. 

Oke, A. (2005), “A framework for analysing manufacturing flexibility”, International Journal of Op-
erations & Production Management, Vol. 25, No. 10, pp. 973-996. 

Pagell, M., Krause, D. R. (1999), “A multiple-method study of environmental uncertainty and manu-
facturing flexibility”, Journal of Operations Management, Vol. 17, No. 3, pp. 307-325. 

Pagell, M., Krause, D. R. (2004), “Re-exploring the relationship between flexibility and the external 
environment”, Journal of Operations Management, Vol. 21, No. 6, pp. 629-649. 

Sáenz, M.J., Knoppen, D., Tachizawa, E.M. (2018), “Building manufacturing flexibility with strategic 
suppliers and contingent effect of product dynamism on customer satisfaction”, Journal of 
Purchasing and Supply Management, Vol. 24, No. 3, pp. 238-246. 

Sawhney, R. (2006), “Interplay between uncertainty and flexibility across the value-chain: towards 
a transformation model of manufacturing flexibility”, Journal of Operations Management, Vol. 
24, No. 5, pp. 476-493. 

Slack, N., Correa, H. (1992), “The flexibilities of push and pull”, International Journal of Operations 
& Production Management, Vol. 12, No. 4, pp. 82-92. 



 
Allam Yousuf, Hossam Haddad, Miklós Pakurár, Serhii Kozlovskyi, Anastasiia Mohylova, Oksana Shlapak and 

Felföldi János / Montenegrin Journal of Economics, Vol. 15, No. 1 (2019), 047-060 

 
60

Salvador, F., Rungtusanatham, M., Forza, C., Trentin, A. (2007), “Mix flexibility and volume flexibility 
in a build-to-order environment: synergies and trade-offs”, International Journal of Operations 
& Production Management, Vol. 27, No. 1), pp. 1173-1191. 

Scherrer-Rathje, M., Deflorin, P., Anand, G. (2014), “Manufacturing flexibility through outsourcing: 
effects of contingencies”, International Journal of Operations & Production Management, Vol. 
34, No. 9, pp. 1210-1242. 

Sethi, A. K., Sethi, S. P. (1990), “Flexibility in manufacturing: a survey”, International journal of 
flexible manufacturing systems, Vol. 2, No. 4, pp. 289-328. 

Silva, A.A., Ferreira, F.C. (2017), “Uncertainty, flexibility and operational performance of companies: 
modelling from the perspective of managers”, RAM. Revista de Administração Mackenzie, Vol. 
18(4), pp. 11-38. 

Slack, N. (1983), “Flexibility as a manufacturing objective”, International Journal of Operations & 
Production Management, Vol. 3, No. 3, pp. 4-13. 

Slack, N. (1987), “The flexibility of manufacturing systems”, International Journal of Operations & 
Production Management, Vol. 7, No. 4, pp. 35-45. 

Slack, N. (1991), The manufacturing advantage: achieving competitive manufacturing operations, 
Mercury Books. 

StaIk, G. (1998), “Time the next source of competitive advantage”, Harvard Business Review, Vol. 
3, pp. 44-51. 

Stevenson, M., Spring, M. (2007), “Flexibility from a supply chain perspective: definition and re-
view”, International journal of operations & production management, Vol. 27, No. 7, pp. 685-
713. 

Suarez, F.F., Cusumano, M.A., Fine, C.H. (1996), “An empirical study of manufacturing flexibility in 
printed circuit board assembly”, Operations research, Vol. 44, No. 1, pp. 223-240. 

Swamidass, P.M., Newell, W.T. (1987), “Manufacturing strategy, environmental uncertainty and 
performance: a path analytic model”, Management science, Vol. 33, No. 4, pp. 509-524. 

Thompson, J.P. (1967), Organizations in Action, McGraw- Hill, New York, NY. 
Tiwari, A.K., Tiwari, A., Samuel, C. (2015), “Supply chain flexibility: a comprehensive re-

view”, Management Research Review, Vol. 38, No. 7, pp. 767-792. 
Upton, D.M. (1995), “Flexibility as process mobility: the management of plant capabilities for quick 

response manufacturing”, Journal of Operations Management, Vol. 12, No. 3-4, pp. 205-224. 
Venkatraman, N., Ramanujam, V. (1986), “Measurement of business performance in strategy re-

search: A comparison of approaches”, Academy of management review, Vol. 11, No. 4, pp. 
801-814. 

Vokurka, R. J., O'Leary-Kelly, S. W. (2000), “A review of empirical research on manufacturing flexi-
bility”, Journal of operations management, Vol. 18, No. 4, pp. 485-501. 

Wright, P.M., Snell, S.A. (1998), “Toward a unifying framework for exploring fit and flexibility in stra-
tegic human resource management”, Academy of management review, Vol. 23, No. 4, pp. 
756-772. 

Yu, K., Cadeaux, J., Luo, B.N. (2015), “Operational flexibility: Review and meta-
analysis”, International Journal of Production Economics, Vol. 169, pp. 190-202. 

Yuan, L., Zhongfeng, S., Yi, L. (2010), “Can strategic flexibility help firms profit from product innova-
tion?”, Technovation, Vol. 30, No. 5-6, pp. 300-309. 

Zhang, Q., Doll, W.J. (2001), “The fuzzy front end and success of new product development: a 
causal model”, European Journal of Innovation Management, Vol. 4, No. 2, pp. 95-112. 

Zhang, Q., Vonderembse, M.A., Lim, J.S. (2002), “Value chain flexibility: a dichotomy of competence 
and capability”, International Journal of Production Research, Vol. 40, No. 3, pp. 561-583. 

Zhang, Q., Vonderembse, M.A., Lim, J.S. (2003), “Manufacturing flexibility: defining and analyzing 
relationships among competence, capability, and customer satisfaction”, Journal of Opera-
tions Management, Vol. 21, No. 2, pp. 173-191. 


