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Abstract- Agility is the ability of an organization to respond quickly and successfully to change. The importance of agility 
and its factors in information systems measurement cannot therefore be overemphasised. This paper seeks to review some of 
the fundamental agility factors that are needed in information systems assessment so that organizations can continually 
adjust their infrastructure and strategies in order to remain competitive in the market. 
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I. INTRODUCTION     
 
Agility is the ability of an organization to respond 
quickly and successfully to change.  The integration 
of information system/technologies, people, business 
processes and facilities is the basis of an agile 
enterprise [4]. Drawing from the definitions of [8] 
and [1], we define agility as the ability of an 
organization to react to changes in its environment 
faster than the rate of these changes. 
According to [9] the concept of agility originated at 
the end of the eighties and the early nineties in the 
manufacturing area in the United States. Agile 
Manufacturing was first introduced with the 
publication of a report entitled "21st Century 
Manufacturing Enterprise Strategy". Since then, the 
concept has been use for agile manufacturing and 
agile corporations. The concept was extended to 
supply chains and business networks, to enterprise 
information systems and also to software 
development. In the last few years, the concept of 
agility has become popular and is still growing in 
popularity in the management and technology 
literatures. On the management Front, enterprises are 
daily facing pressures to demonstrate agile behaviour 
according to the dynamic environment. On the 
technology Front, resources deployed to manage and 
automate information systems are facing flexibility 
and leanness issues in order to make easier the first 
front. This necessitated many researchers and 
practitioners to call for a method which would replace 
the heavy-weighted, increasingly unsuccessful, and 
bureaucratic traditional methodologies. Agile stood 
for a more flexible way of developing software, 
allowing practitioners to adapt better to changes in 
the environment [5].   
      
II. SOME AGILITY FACTORS OR METRICS 
     FOR MEASURING INFORMATION 
     SYSTEMS.  
 
[16] proposed a method of assessment of the ability 
to change a legacy information system and identified 
potential areas in which a legacy information system 
would need improvement in order to increase this 
ability to change. They reviewed different 
categorization of metrics by selecting flexibility, pro-

activity and Quality as agility factors with the 
corresponding metrics. Other agility factors were not 
considered because they are a subset of the selected 
ones. Technical skilled personnel were not selected 
because it was out of scope of the research work. The 
validated metrics was conducted through the use of a 
survey. The questions were composed in such a way 
that respondents were unable to discover which 
answers were in fact their own answers to the 
questions. Respondents completed the survey through 
the use of a digital form. For the majority of the 
questions, the respondents were asked to score a 
statement on a Likert scale of 1 to 5. The result of the 
survey enables them to propose three agility factors 
framework: 
(1)Flexibility with metrics- Fix backlog and backlog 
management index ,Fix response time and fix 
responsiveness ,Percent delinquent fixes, Fix quality. 
(2)Pro-activity with metrics-Lines of code, Halstead’s 
Software Science, Cyclomatic Complexity, Structure 
Metrics. (3)Quality with metrics-Defect density: 
defect rate Mean Time to Failure (MTTF), Problems 
per user month (PUM          [3] proposed that Agile 
Manifesto principles are insufficiently grounded in 
theory, and are largely naive to the concept of agility 
outside the field of software development. Their 
paper aims to develop a comprehensive framework of 
software development agility, through a thorough 
review of agility across many disciplines which they 
then elaborate and evaluate the framework in a 
software development context, through a review of 
software related research over the last 30 years. Their 
framework was based on four concepts: Creation, 
Proaction, Robustness, Reaction and Learning.  
[15] stated that agility can be measured in terms of 
the five variables or (features) namely: 
a. Flexibility (FY), b. Speed (SD),c. Leanness (LS), 
d. learning (LG) and e. responsiveness (RS) which 
may exist in an object at some specific level or 
lifecycle phase or as a result of the practices used. 
The possible value of a feature or variable at a given 
time may be 0 or 1. For example, a software 
development method may encompass agility in the 
design phase, planning phase or in the requirements 
engineering phase – but not necessarily all three. 
They developed a mathematical model: DA (Object) 
= (1/m) Σm DA (Object, Phase or Practices) to 
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measure the degree of agility (DA) (at both phase and 
practice level) in one of the agile methods: Extreme 
Programming (XP) based on the above five variables. 
[10] developed a new approach based on Adaptive 
Neuro Fuzzy Inference System (ANFIS) for 
evaluating agility in supply chain considering agility 
capabilities such as Flexibility, Competency, Cost, 
Responsiveness and Quickness. Lack of efficient 
measuring tool for agility of supply chain system 
made them to develop a procedure with 
aforementioned functionality. The imprecise nature of 
attributes for associated concepts persuaded them to 
apply fuzzy concepts and aggregate this powerful tool 
with Artificial Neural Network concepts in favour of 
gaining ANFIS as an efficient tool for development 
and surveying of their novel procedure.  
[7] used the Lee and Li fuzzy ranking method to 
evaluate the impact of IT on Supply Chain 
Management (SCM) with the following parameters: 
For the firm-(a) Disciplined, (b) Size of the firm, (c) 
Location, (d) Learning and (e) Tight-Loose was used.  
For logistics- (a) Transportation scheduling, (b) 
Vehicle tracking and (c) Fulfilling was used.  For 
Vendor relationship management-(a) Relationship, 
(b) Trust, (c) Information sharing and (d) Long-term 
commitment was adopted.  For procurement-(a) 
Order processing and (b) Purchasing   was used. For 
operation it was   (a) Inventory management and (b) 
Production scheduling. The last parameter was 
Customer relationship management. The research 
revealed that the most impact of IT on SCM is on 
procurement, logistic, firm, vendor relationship 
management and customer relationship management. 
[2] see agile enterprise as one that is characterized as 
a fast moving, adaptable, and robust business, which 
is capable of rapid adaptation in response to 
unexpected and unpredicted changes and events, 
market opportunities, and customer requirements. 
According to them, agility and flexibility are not 
synonyms. Their main difference is that flexibility is 
a planned response to variations which have been 
planned, whereas agility concerns minimizing the 
inhibitions to change in any direction based on 
unanticipated change. 
[4] proposed fuzzy inference systems (FIS) that is 
design in several steps: fuzzification, aggregation of 
antecedents, inferencing, composition, and 
defuzzification for measuring agility. The limitations 
to this fuzzy logic approach are that the membership 
functions of linguistic variables depend on the 
managerial perception of the decision-maker. 
[19] stated that some of the various metrics presented 
in literatures such as CTRS (Cost, Time, Robustness 
and Scope of changes) and 3S (Simplicity, Speed and 
Scope of changes) and the researchers evaluation 
methods, e.g., fuzzy mathematics, and Analytic 
Hierarchy Process (AHP) used to integrate these 
metrics together to get the final results are qualitative 
and usually need to be evaluated by domain experts 
subjectively. It is therefore destined to obtain 

imprecise results. In addition, some metrics can be 
applied only by collecting a large quantity of practical 
data, and this kind of afterwards evaluation has few 
helps for Component Based Systems (CBS) 
designers. To avoid deficiencies in advance, several 
quantitative metrics, i.e., change scope, change 
closeness and change quality, were presented to 
evaluate agility elaborately. Also, aiming at the 
dynamic characteristic and change propagation of 
CBS, other researchers have also proposed various 
methods. Ripple effect (or wave effect) used to 
describe the propagation of changes, and related 
techniques, e.g., traceability, impact analysis, 
reachability matrix are adopted to obtain complete 
changing scope by ripple effect. However, there is an 
underlying hypothesis in these methods that, all the 
relationships between components in CBS are 
considered as equivalent, i.e., a dependency is sure to 
lead to change propagation in the same degree. 
[6] defined four agility metrics, namely: a. time, b. 
cost, c. robustness, and d. scope. The first concerns 
the time required to complete a transformation. The 
second defines the cost regarding the transformation 
implementation. Robustness measures the strength 
and quality of the change process. Scope indicates 
how much latitude for change can be accommodated. 
[12] has additionally defined a fifth agility metric 
which is the frequency of change.     
[18] identified competitive foundations of agility as 
follows: speed, flexibility, innovation, proactivity, 
quality, and profitability. [18] claimed that proposed 
competitive foundations are the absolutely essential 
characteristics of Agile Manufacturing (AM) that 
must be achieved in synergy. In this framework, [18] 
distinguished three aspects of agility related to 
different levels of enterprise. Elemental agility refers 
to individual resources (people, machinery and 
management); micro-agility refers to the enterprise, 
and macro-agility to the inter-enterprise level. This 
framework includes four core concepts of AM: core 
competence management, virtual enterprise 
formation, capability for re-configuration, and 
knowledge-driven enterprise. Core competences are 
associated with the corporation’s workforce and 
products that are identified at the individual and firm 
level. The enterprise core competences are derived 
from a corporate-wide learning process, integration of 
diverse skills and technologies, work organization, 
and capability for inter-organizational co-operation. 
The virtual enterprise is the integration of core 
competencies distributed among several organizations 
with a similar supply chain. 
The comparative analysis of lean and agile 
manufacturing (AM) by [17] did not give much 
attention to the development and description of the 
measures of agile capabilities assessed in the 
research. In this research, the agility was measured by 
the means of low cost, quality, speed, dependability, 
product variety, volume flexibility, and leadership in 
new technology products. The study by [17] found a 
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larger number of significant correlations between 
competitive capabilities and performance measures 
for agile companies than for lean companies. Agile 
capabilities such as speed to market and 
dependability were significantly correlated with all 
performance measures (sales turnover, market share, 
% of turnover, custom loyalty). It was revealed that 
agile companies outperformed lean companies in all 
performance measures. 
According to [13] being agile includes one or more of 
the following: Adaptability, Flexibility, 
Responsiveness, Survivability, Resilience, 
Robustness, Reflexive, Requisite variety, 
Nimbleness, Innovativeness, Learning, Tolerance, 
Re-configurability, and Re-engineering. [11] says that 
the key factors that determine the degree of agility of 
an enterprise are: (a) Level of awareness – Keeping 
abreast of the changes and being prepared for the 
same. (b) Innovation Quotient (I.Q.) – The percentage 
of those people whose ideas finally make it into 
practice.  
[14] in her work, Reflections on Software Agility and 
Agile Methods: Challenges, Dilemmas, & the Way 
Ahead gave four key attributes of Agility: (1) Speed: 
quick, fast, (2)Nimble: able to improvise, use patterns 
creatively to construct new solutions on the fly, 
flexible(3)Adaptable: responsive (sense and respond), 
dynamic and interactive in response to a customer or 
to changing circumstances.(4) Resourceful: 
thoughtful or exhibiting some discipline (Note: not 
the same as traditional “command and control” 
approach with defined, formal procedures). 
[9] investigate the notion of agility and the role of 
interoperability in achieving business agility. They  
evaluates the agility as an amalgamation function that 
combines the agility measure of five complementary 
aspects that are Process, Organizational, 
Informational, Resource and Environmental aspects.  
 
CONCLUSION                
 
There is increasing recognition that agility factors or 
metrics are imperative for success of contemporary 
firms as they face intense rivalry, globalization, and 
time-to-market pressures. As the beneficial impacts 
of agility factors are increasingly acknowledged and 
more empirical support emerges on the link between 
agility factors and firm competitiveness, there is the 
need to develop simple, specific and reliable model to 
measure information system agility at the operational 
level in other to respond to users need.  
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