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Abstract: The current business environment is changing at a rapid pace due to technological, political, economic and social changes. Companies 
should be able to continuously adapt to these changes and exploit them as development opportunities. Indeed, organizational agility is a key enabling 
capability that allows the company to monitor environmental change and act effectively in order to maintain and improve its sustainable performance. 
Through this article, we focus on the most significant levers, including the IT ones, likely to improve the level of organizational agility. In fact, we propose 
a global approach for the company in order to evaluate its agility index and recommend improvements according to the IT levers. Concerning the 
evaluation of the agility index, our approach is based on two widely used methods in the literature: a fuzzy method that calculates the fuzzy agility index 
and the second one that computes an index based on three metrics which are market share, efficiency and response capacity. For the recommendations 
part, our approach relies on an AHP model which allows the company to select the IT levers having the highest priority and likely to improve its agility 
index. Furthermore, we verified the applicability of our approach through a real business case study. 

. 
Index Terms: Organizational agility evaluation; organizational agility improvement; agility levers; IT agility levers; multi-criteria analysis; AHP; fuzzy 
agility index. 
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1. INTRODUCTION 
Nowadays, markets are becoming more unstable and 
competitive. Successful companies should be aware of 
changes in their social, political and economical environment 
[1]. These organizations are able to both adapt and innovate 
continuously in order to survive in this turbulent environment 
and thus, to strengthen their competitiveness and maintain a 
sustainable development [2]. In addition, they should act 
efficiently and rapidly by taking advantage of their several 
resources, particularly those related to the use of new 
information technologies [3] [4]. These mainly concern the use 
of emerging technologies namely "Big Data", "Business 
Analytics" and ―Knowledge Management Systems‖ (KMS) for 
the exploitation of internal and external data of different types 
in order to improve knowledge of customers and the market 
context [5][6]. Consequently, this allows companies to better 
anticipate future needs and respond quickly and efficiently [7]. 
These technologies exploit the possibilities offered by artificial 
intelligence algorithms through learning mechanisms [8]. Also, 
the consumption and the exposure of the Web services within 
the framework of a service-oriented architecture (SOA) allow 
the company to optimize the time of introduction of new 
products through the consolidation / factorization of business 
services [9]. Companies should ensure that new technologies 
are adopted to continually monitor their environment and act 
quickly and efficiently. This will allow them to be strategically 
agile [10]. Organizational agility (OA) is essential to the 
survival of the company, which must continually adapt to the 
evolution of the environment in order to consolidate its 
performance and ensure its sustainable development. 
Organizational agility is considered a firm’s key dynamic 

capability [11] which can help it to detect environmental 
changes and respond appropriately. This capacity is essential 
in order to cope with changes and to exploit them as 
development opportunities. It is broader than the application of 
agile project management methodologies (XP, Scrum, etc.) 
because it is a capability both on the operational and the 
strategic levels. 
In this paper, the aim is to provide companies with a global 
approach that enables them to assess their level of 
organizational agility at any time, and secondly to help them 
activate the appropriate IT levers taking into account the 
priorities of decision-makers in order to improve the degree of 
organizational agility that ultimately affects the financial, social 
and environmental performance of the company. We have 
chosen to focus on the impact of information technologies 
because we believe that digitalization is among the key 
elements that can differentiate innovative value-creating 
companies in an uncertain and volatile environment. This work 
proposes a new global approach for evaluating organizational 
agility and recommending its improvement through IT Levers. 
Our proposed approach integrates results of previous works 
concerning our OA conceptual framework [12] as well as our 
proposed methods for evaluating organizational agility [20] and 
recommending IT levers for improvement [19]. Furthermore, 
this work has allowed us to verify the applicability of our 
approach through a real case study.  Thus, this integrated 
approach allows companies to adjust the allocation of 
appropriate IT resources and to avoid IT investments that make 
little contribution to the sustainability of the business in order to 
focus efforts on implementing projects with high added value. 
The rest of this article is structured as follows. We begin with a 
description of our proposed overall approach. Subsequently, 
we present our case study to verify the applicability of our 
approach. Finally, the conclusion and the perspectives of our 
research work are underlined. 
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2 PROPOSAL OF AN INTEGRATED APPROACH 

TO ASSESSING ORGANIZATIONAL AGILITY 

AND RECOMMENDING IT LEVERS OF 

IMPROVEMENT 
 
2.1 Description of our integrated approach 
Based on our OA conceptual framework and our IT-specific 
conceptual framework, our integrated approach allows the 
assessment of organizational agility and the improvement of 
the impact of IT levers. Fig.1 below describes the main 
components of our approach. First, we present our OA 
conceptual framework and the IT-specific one. Then, we focus 
on how the company can calculate the organizational agility 
index according to its context in order to monitor its evolution 
over time. Thus, we specify our recommendations for 
improvement allowing the company to select and activate the 
most relevant levers (including IT levers).  

 
Fig. 1.  Our global proposed approach 

 
2.2 Conceptual framework 
We propose as described in [12] our OA conceptual framework 
describing the levers having an impact on the organizational 
agility and thus on the company's performance. These levers 
belong to six groups: IT, HR, process, knowledge 
management, innovation and organizational structure. In 
addition, based on this global framework, a specific framework 
for the impact of IT levers has been described [12]. These IT 
levers are: IT resources, explorative / exploitative use of IT, IT 
skills, IT acceptance and IT innovations [12]. 
 

.3  ASSESSMENT OF ORGANIZATIONAL 
AGILITY 

The assessment of organizational agility is based on the 
selection of the most appropriate method regarding the 
internal and external context of the company. Our previous 
review of the literature described in [13] has helped to identify 
and compare the most relevant methods of organizational 
agility evaluation. These are: Fuzzy method [14], computation-
based method [15], AHP (Analytic Hierarchy Process) [16], 
performance-based method [17] and complexity-based 
method [18]. We will focus on the two first methods and 
eliminate the AHP-based, performance-based and complexity-
based methods, as we are interested in our work on 
evaluating    organizational agility through a global index 

integrating various criteria. The method based on AHP allows 
calculating an index of agility for a criterion, and not a global 
index of company’s agility [16]. The performance-based 
method proposes a metric calculated using enterprise success 
(S) and environmental turbulence (T) scores [17]. However, 
the S and T scores are not explicitly defined via formulas and 
the access to the calculation tool proposed by the method is 
not operational. The method based on complexity doesn’t 
allow calculating an index of agility. It proposes only a 
qualitative (not quantitative) assessment of organizational 
agility. In fact, the assessment is related to the complexity of 
the business processes of the company and the level of 
organizational agility is proportional to the ease of change of 
business processes [18]. Thus, we propose an evaluation of 
OA based on the fuzzy and computation-based methods. We 
describe below how we’ve adapted these two methods in 
order to evaluate OA and how we help companies to choose 
the most appropriate method according to their context. 

 
 Evaluation of OA based on Fuzzy method 

It is mainly related to calculating the FAI index (fuzzy agility 
index). The evaluation of agility using the fuzzy method is 
done in three parts [14]: 

1) Identifying the environmental drivers of agility, the vital 
levers allowing the company to respond to changes, as well as 
the sub-levers of level 2 and 3 of each lever. 

2) Evaluating the performance of the sub-levers (of level 3). 
 3) Evaluating the weight of each of them by using linguistic 
variables then reconciling their values. The performance value 
and the weight of each lever are then deducted. 

 
Subsequently, FAI of the company is calculated and then a 

level in a linguistic scale is deducted. In our case, we adapt this 
method using the attributes of our hierarchy (see Table 1 
below) in order to calculate the FAI. The latter has a fuzzy 
value with a center of gravity situated in the interval [0, 1]. By 
using a technique based on the Euclidean distance, one of the 
following linguistic values is deducted [very low, low, medium, 
good, very good]. The attributes of our hierarchy include the 
criteria (Level (1)) and sub-criteria (Level (2)) representing the 
main levers of agility as previously described in our conceptual 
framework (section 2.2). The levers belong to 6 groups: 
Information Technology (IT), Human Resources (HR), Process 
(PR), Knowledge Management (KM), Organizational Structure 
(OS) and Innovation (IN) [19] (Table 1 below). 
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TABLE 1 
PROPOSED HIERARCHY FOR EVALUATING ORGANIZATIONAL  

AGILITY [19] 
 Evaluation of OA based on computation 

The organizational agility index is based on 3 metrics: Market 
Share (MS), Efficiency (EFF) and Response Capacity (RC). 
The agile index is calculated by adding the 3 metrics 
(multiplied by an equal weight (0.33)) [15](1). 

 
 Index (Agility) = 0.33*MS + 0.33*EFF + 0.33*RC        (1) 
The agility index is located at the interval proposed by [15]: 

[<2: extremely non-agile; 2-4: non agile; 4-6: generally agile; 6-
8: agile; 8-10: extremely agile]. 

 Choosing the most appropriate method 
Moreover, we propose an AHP hierarchy allowing the firm to 
choose the best method of agility assessment among the two 
ones presented above namely the fuzzy method and the 
computation-based one. 

The criteria of the hierarchy are: precision, validity, ease of 
use, applicability, and standardization [20]. The alternatives 
include the fuzzy and the computation methods described 
earlier. 

After choosing the appropriate method, the agility index is 
calculated. 

2.4  Recommendations for improving the impact of IT 
After calculating the organizational agility index, we help the 
company through recommendations to prioritize the IT sub-
levers that are likely to improve its agility index.  

The global hierarchy concerns the 6 levers which are (IT, 
HR, process, knowledge management, organizational 
structure and innovation). However, for improving the impact 
of IT, we will focus on the IT lever and its 2 sub-levers. Thus, 
we eliminate here the gray part of the table 1 [19].  

 IT levers weight 
By applying the AHP method, calculating the weights of the 
criteria (level (1)) allows to estimate the weight of the IT lever 
in relation to the other levers (HR, process, knowledge 
management, organizational structure and innovation). The 
company can thus have an idea about the effort to be 
allocated to increase the impact of information technologies 
compared to the other areas. 

If the company is satisfied with the relative importance of 
the IT levers in relation to the other levers of level (1), we 
move on to the next step. 

 
 Selection of  IT sub-levers of agility 

The selection of IT sub-levers to be activated is done using 
the calculated score of each sub-lever (level (3)). 

We suggest calculating the IT threshold which is the 
average of the IT sub-lever scores of level (3) according to 
formula (2). The IT sub-levers to be activated are those with a 
greater score than the threshold. 

IT threshold =  / number of 
IT sub-levers      

                                                            (2) 

3 CASE STUDY 
We have chosen to apply our proposed global approach 
through a case study on a firm which is a leader for 
professional spray paint systems in Germany.  

We present the adopted methodology, as well as the 
results of the implementation of our approach for evaluating 
the firm’s agility index and recommending IT levers for 
improving this index. 

 
3.1  Methodology 
Through interactive interviews and conf calls, the 

organizational agility assessment method was selected and 
then the company's agility index was calculated. Also, a 
second series of interviews allowed focusing on the levers to 
activate in order to improve the impact of IT sub-levers on the 
organizational agility of the company. A series of 
recommendations, in the form of new initiatives and 
improvement projects, has been prepared and delivered to the 
company. 

 
3.2 Results 
Below, we present the results of our case study. The 
calculation of priorities has been carried out thanks to the 
BPMSG AHP online system which applies the "Eigenvector" 
method [21]. 

 
 Choosing the most appropriate evaluation method 

The pair wise comparison of criteria is shown in Table 2 on 
Saaty scale 1 to 9 (1-Equal importance and 9-Extreme 
importance) [22].  

 

Level(0) 
Objective 

Level(1) 
Objective 

Level(2) 
Objective 

Level(3) 
Objective 

Agile 
enterprise 

Information 
Technology 

(IT) 

IT resources 

IT Architecture (SOA) 
Cloud computing 

interoperability 

IT 
competence 

Mastery of IT resources 

Use of HRIS 
IT 
acceptance 

Perceived ease of use of IT 
Usefulness of IT 

IT 
innovations 

3D printing 

Robotics 

RFID 

Internet of Things 

Mobile 

Knowledge 
management 
systems 

Using Groupwares and 
workflows 

Use of intranets / extranets 

Use of document 
management systems 
Using content management 
systems 

Decision support systems 

Big Data Analytics 
Knowledge management 
using artificial intelligence 

Human 
Resources 

(HR) 

Mindset 
Behavior 
Planning 
Training 

Evaluation 

Motivation 

Process 
(PR) 

Flexible process 

Efficient decision making 

Knowledge 
management 

(KM) 

Capitalization of knowledge 

Balance between  knowledge management 
and change 
Learning organization 

Organization
al structure 

(OS) 

Adaptable structure 
Multidisciplinary and independent business 
units 

Self-organization 

Innovation 
(IN) 

Introduction of new products 
Penetration of new markets 
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TABLE 2 
PAIR WISE COMPARISON OF CRITERIA 

 
Precis
ion 

Validity 
Ease 
of Use 

Applic
ability 

Standardi
zation 

Precision 1 3 4 4 4 

Validity 1/3 1 2 3 4 

Ease of Use 1/4 1/2 1 1 1/2 

Applicability 1/4 1/3 1 1 1/2 

Standardizati
on 

1/4 1/4 2 2 1 

 
Then, results show that fuzzy method is the best alternative 

for the company (76.55%). The consistency ratio CR, which 
represents in AHP method the coherence of judgments, is 
about 9% (less than 0.1). After comparing the fuzzy and 
computation alternatives according to each criteria of level 1, 
Table 3 below was calculated. 

 
TABLE 3 

CHOOSING THE AGILITY ASSESSMENT METHOD FOR THE COMPANY 

Level 0 Level 1 Weight 
Alternatives 

Fuzzy Computation 

 
Choosing 

an 
assessment 

method 

Precision 42,03% 75,00% 25,00% 

Validity 11,15% 80,00% 20,00% 

Ease of Use 15,59% 80,00% 20,00% 

Applicability 4,26% 80,00% 20,00% 

Standardization 26,97% 75,00% 25,00% 

Alternatives Rankings 76,55% 23,45% 

 
A one-to-one interview session helped determining the 

index of organizational agility using the fuzzy logic method 
based on the hierarchy attributes presented previously (Table 
1). 

Each elementary sub-lever belonging to the six groups (IT, 
HR, Process, Knowledge management, innovation, and 
organizational structure), has been linguistically qualified on a 
scale ranging from very low-low-medium-good to very good 
(see fig2 below). We’ve used the ―FuzzME‖ tool [23] which 
allows qualifying linguistically and numerically each sub-lever 
of our hierarchy and then calculating the agility index of each 
group. 

 

 
Fig. 2. Agility index for each sub-lever 

 
On this basis, an agility index was calculated for each group 

(see Table 4 below). 
               TABLE 4  

AGILITY SCORE FOR EACH GROUP 

Group Agility index 

IT 0,54 

HR 0,53 

Process 0,50 

Knowledge Management 0,67 

Innovation 0,80 

Organizational structure 0,52 

Finally, the final FAI score (Fuzzy Agility Index) was 
calculated (0.59) corresponding to a medium to good level 
(see fig3 below). 

 

 
Fig. 3. Agility index of the firm 

 
This index confirms the perceived idea that the company has 
on its level of agility. In fact, the company is aware of its 
strengths in terms of product innovation thanks to R&D teams 
and the optimized time for the development of new chemical 
products. Nevertheless, the difficulties slowing organizational 
agility are related to anchoring the traditional structure with 
centralized decision-making processes. Also, as the employee 
population is a generational mix, the change in terms of 
processes and work tools is differently perceived by 
employees. Finally, the company is aware of a lack of decision 
support systems based on artificial intelligence, a lack of 
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business processes digitalization and a need to adopt 
disruptive technologies. We’ve found that the IT lever has an 
average index (0.54) compared to other levers. Knowledge 
management and innovation are the most important levers 
with a respective index of 0.67 and 0.80. The company could 
thus invest more in information technologies to increase their 
impact on its organizational agility. In the following section, we 
present the IT sub-levers to be prioritized by the company. 
Therefore, we calculate the weight of the IT sub-levers and 
then we select the IT sub-levers with the highest priority. 

 
 Pair wise comparison of IT sub-levers of agility 

 
A pair wise comparison makes it possible to rank the IT sub-
levers of agility according to their weights. 

Hereunder, we present the pair wise comparison of IT sub-
levers of level (2) (CR = 6.8% <0.1) (Table 5).  

The pair wise comparison of IT sub-levers of level (3) of our 
hierarchy is done similarly. 

 
TABLE 5  

PAIR WISE COMPARISON OF IT SUB-LEVERS OF LEVEL(2) 

 
 

 Selection of IT sub-levers of agility 
 
After, we calculate the priority of IT sub-levers of level (3) as 
shown in table 6 below (priority column). 

We calculate an IT threshold as the average of the IT sub-
lever scores of agility (3). In this case, 

IT threshold = ∑(score of IT agility sub levers) / 19  (3) 
  IT threshold = 0,004113 
Thus, we select the most influential IT sub-levers of agility 

(Table 6 below). 

TABLE 6  
SELECTION OF IT SUB-LEVERS OF AGILITY 

In this case study, the company should focus on the use of 
robotics for automating processes, decision support systems 
and Big Data analysis for an accurate and timely decision 
making. In addition, the company should develop IT 
acceptance (usefulness and perceived IT) by ensuring an 
effective change management among employees while 
deploying new systems. Finally, the IT skills of employees, 
including the mastery of IT resources and the effective use of 
HRIS, should be enhanced through training and collaborative 
platforms. 

 

4 CONCLUSION 
Through this article, we have proposed a global approach 
allowing the company to evaluate its agility index and 
recommend IT levers of improvement. Our global approach 
integrates results of our previous works concerning an OA 
conceptual framework as well as some proposed methods for 
evaluating organizational agility index and recommending IT 
levers for improvement. To evaluate the agility index, our 
approach allows the company to choose a method among a 
fuzzy method and one based on computation according to its 
context. Our approach helps the company to essentially 
improve the impact of IT on its organizational agility, by 
prioritizing and selecting the most appropriate IT levers. This 
allows the company to refine its IT strategy by adopting the 
tools and practices that help it to improve its agile 
transformation. Decision-makers can "monitor" the agility level 
of their company and optimize the use of IT resources for a 

 
IT 
resources 

IT  
skills 

IT 
accepta
nce 

IT 
innovati
ons 

KMS 

IT resources 1 1/3 1/4 1/2 1/2 

IT skills 3 1 1/2 2 1 

IT acceptance 4 2 1 3 1 

IT innovation 2 1/2 1/3 1 2 

KMS 2 1 1 1/2 1 

IT sub-levers of agility Priority 
Selected 

sub-levers 

IT Architecture (SOA) 0.001996 No 

Cloud computing 0.003169 No 

interoperability 0.002515 No 

Mastery of IT resources 0.010686 Yes 

Use of HRIS 0.010686 Yes 

Perceived ease of use of IT 0.016598 Yes 

Usefulness of IT 0.016598 Yes 

3D printing 0.001083 No 

Robotics 0.006693 Yes 

RFID 0.002534 No 

Internet of Things 0.003920 No 

Mobile 0.002851 No 

Using Groupwares and 
workflows 

0.001542 No 

Use of intranets / extranets 0.001378 No 

Use of document management 
systems 

0.001938 No 

Using content management 
systems 

0.000983 No 

Decision support systems 0.004300 Yes 

Big Data Analytics 0.004442 Yes 

Knowledge management using 
artificial intelligence 

0.003640 No 
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better agility and thus to achieve a sustainable performance. 
Through the case study, we’ve noticed how our approach has 
helped the company to assess its organizational agility index. 
This index is coherent with the perception of the company’s 
executive. In addition, the company is aware of the provided 
recommendations of IT levers which should be implemented in 
order to enhance its organizational agility.  Finally, we plan to 
apply our proposed approach to another set of companies 
belonging to different sectors (telecommunications, energy, 
banking ...). Another perspective could be to extend our 
approach to allow choosing among proposed predictive 
scenarios for OA evolution.  
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