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ABSTRACT  
We propose a framework for measuring the 
impact of KDD on CRM in developing 
country. We believe that the KDD process and 
applications may perform a significant role in 
large organizations in developing country to 
improve CRM, in particular for customer 
retention (e.g. Egyptian public banks). Our 
belief is supported by the results of the field 
survey at the largest Egyptian bank. This area 
of research is closely related to the research 
areas of Data Mining (DM), customer loyalty, 
and customer retention. This study may serve 
as a guideline for the development of 
intelligent knowledge engineering in the 
banking sector in Egypt1. 
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1. INTRODUCTION 
Recent, rapid, technological progress, 
especially in information and computer 
technologies, has heightened the strategic 
importance of adoption of new technologies in 
a competitive marketplace [1]. In today’s 
technology-based companies, innovations 
develop swiftly and managers constantly face 
adoption decisions. Firms often invest in new 
technologies in the hope to gain an edge over 
their competitors [2, 3].  
Adopting a new technology is a strategic 
decision [4] Technology adoption decisions are 
often made under strategic considerations or 
competitive pressure for two reasons: 1) facing 
uncertainty about the new technology, a firm 
has an incentive to holdup the adoption 
decision until it gets more information to 
                                                

1An earlier version of the paper has been accepted 
at SGAI, AI- 2006, Peterhouse College, 
Cambridge, UK.  

determine uncertainties about the new 
technology’s cost and performance, and 2) A 
firm making a decision among a stream of 
innovations is more likely to postpone 
adoption if it has higher expectations of future 
developments or if its current technology is 
more advanced [4,5,6]. The swapping between 
adopting early and waiting for more 
information elevates the strategic importance 
of leader-follower dynamics [7].  
 
As a result of the continuous increase of the 
business needs, the amount of data in database 
systems is growing fast. Since the cost of data 
storage is decreasing continuously, users tend 
to store all available information in the 
databases, to retain information that might be 
useful in the future, even if it is not of a direct 
value [8]. 
    In the banking sector, the increasing 
competition, the deregulation, and the adoption 
of new technologies, have contributed to the 
growth of customer’s power. Customers may 
switch the banks on a whim. To win the new 
customers and retain the existing ones, banks 
may adopt the Knowledge Discovery in 
Databases (KDD) for analyzing the customers’ 
behaviors and the needs. In the banking sector 
of Western Europe and the United States, 
KDD has been widely adopted.  
 
In this paper, we propose a framework for 
studying the impact of adopting KDD in the 
large organizations (the case of the banking 
sector in Egypt). We present the results of the 
field survey, which support our belief in the 
validity of our proposal. The outline of this 
paper is as follows. Section 2 is about the 
adoption of new technology whereas section 3 
presents a description of problems with 
adopting KDD in the banking sector in Egypt. 
Section 4 presents the results of a survey that 
we conducted in the Egyptian banking sector, 
to identify the causes and the solutions for the 
main problem. Section 5 describes the 
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conceptual framework for adopting KDD and 
the ways of measuring the framework’s 
variables. Section 6 concludes and points at 
future work. 
 
 
2. ADOPTION OF NEW 
TECHNOLOGY  
Stoneman [9] integrated the idea that adopting 
a new technology like KDD is similar to or the 
same as any other kind of investment under 
uncertainty and therefore can be analyzed and 
measured [10]. The investment decision of 
adopting the new technology is characterized 
by 1) uncertainty of the prospect profit, 2) 
irreversibility that creates at least some sunk 
costs, and 3) the opportunity of the delay. The 
primary implication of the way of looking at 
the adoption of any new technology’ problem 
is that there is “option value” to waiting: that 
is, adoption should not take place the instant 
that benefits equal costs, but should be delayed 
until benefits are somewhat above costs [11]. 
    Adoption of a new technology is often 
expensive for many reasons [11]. The 
observable determinants of the new technology 
adoption are the benefits gained by the user 
and the costs of adoption. These benefits are 
simply the difference in profits when an 
organization migrates from an older 
technology to a newer. In the case of 
customers, the benefits are the increased utility 
from the new product or service, but may also 
include such “non-economic” factors as the 
satisfaction of being the first on the block with 
a new product or service [11]. 
    In building their model, Elberfeld and Nti, 
[12] considered two main concepts in. First, 
they consider a more general type of 
uncertainty, since the marginal cost of the 
innovating firms can have more than two 
realizations. Second, they consider the 
competition among firms. Elberfeld and Nti, 
[12] proved that all firms benefit from an 
increase in cost uncertainty, since profits are 
convex functions of variable costs of the new 
technology and firms are affected differently 
by a change in uncertainty. They assumed that 
the uncertainty about the technology is 
common to all potential adopters, and firms 
make the adoption decision simultaneously. 
However, with common uncertainty, there may 
be incentives to wait for others to adopt first to 
learn about new technology [12]. 
 
 

3. THE BANKING SECTOR 
IN EGYPT 
During the last thirty-five years, two important 
changes have taken place in the Egyptian 
banking sector; one in the 1970s and one in the 
1990s.  
    The first important change happened in the 
1970s, when competition among and between 
banks and financial service firms increased 
considerably. The increased competition has 
placed the new emphasis on the value of the 
customer retention. In relation to this 
phenomenon, Vitria [13] states, “the cost of 
acquiring the new customers continues to rise 
as the competition forces providers to offer 
increasingly better incentives. This encourages 
customers to move from service to service, 
without giving the banks a chance to recover 
their acquisition costs”.  
    The second important change happened in 
1991, when Egypt introduced an extensive 
Economic Reform and Structural Adjustment 
Program (ERSAP). The economy changed 
from an inward-looking centrally planned 
economy, dominated by the public sector, to an 
outward-looking economy led by the private 
sector. Liberalization and privatization of the 
financial sector in general and of the banking 
system in particular, were crucial to the 
intended transformation of the economy [14]. 
    Egypt’s transforming economy was 
following the same path as the globalization 
processes across the world. This worldwide 
globalization of financial markets has led to 
create strong relationships among financial 
institutions [15]. As a result, the financial 
institutions today face a fast-paced, dynamic, 
and competitive environment at a global scale. 
Given such a competitive environment, the 
financial services sector, as well as the 
financial institutions, is required to examine 
their performance because their survival 
depends on their productive efficiencies with 
their customers. Early studies (see, for 
example, Berger and Humphrey [16]; Berger, 
Hunter, and Timme [17]) demonstrated that in 
particular, in the banking sector, inefficiencies 
are more important than scale and scope 
issues.  
 
The introduction of adoption new technology 
such as KDD in the Egyptian banking sector 
would require a different approach than the 
approach used in other countries because of the 
cultural, economic, and social differences as 
outlined in Figure 1 [18]. The provisional 
problem statement is as follows: 



      “There is a need for the banking sector in 
Egypt to adopt the new technologies to use 
available data in a more efficient way in order 
to manage customer relations; the present 
systems are time consuming and unreliable; 
knowledge discovery in databases could 
improve the customer relationship 
management and the customer retention in the 
banking sector in the country. Given the 
unique characteristics of the country a new 
approach will be needed for the introduction of 
KDD”. 

 
Figure 1: Factors influencing the Egyptian banking 

sector 
Source: Adopted from Tina Harrison, 2000 

 
 
4. SURVAY 
To identify the problems of the Egyptian 
banks, and which issues need to be resolved to 
remove the problem, we conducted a survey to 
study the current tools used by the Egyptian 
banking sector to achieve their strategies, and 
the main obstacles that this sector is facing to 
adopt KDD techniques2. The survey was 
conducted among customers, CRM specialists, 
and IT specialists of one of the largest banks in 
Egypt [19]: 
 
− CRM department: All staff in the main 

building in Cairo branch, 28 samples. 
− Information technologies and computer 

centre department: All staff in the main 
building in Cairo branch, 30 samples. 

− Employees (front end employees): All 
staff in the main branch in great Cairo, 
172 samples. 

− Customers/clients: 560 samples. 
 
    In the customer survey questionnaire (560 
samples), the respondents were 472 samples 
divided into two groups, namely, the control 
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group (236 samples) and the experimental 
group (236 samples). Next, we will describe 
the survey results, focusing on the current 
situation in the bank, and the obstacles to adopt 
KDD techniques. 
 
The customers’ point of view: The survey 
analysis for the customers considered five 
aspects, namely interior design, reliability, 
responsiveness, assurance, and empathy.  
 
For the interior design aspect we observed the 
following: 
− Most of the customers are not satisfied 

with the interior design of their bank. 
− Neither the bank’s facilities and materials, 

nor the bank’s employees, look 
representative for their bank. 

 
For the reliability aspect we observed the 
following: 
− The bank does not keep its promises to 

keep the customers. 
− Lack of provided services with acceptable 

speed. 
− Lack of interest in solving the customers' 

problems. 
− Lack of information of the services 

offered to the customers. 
 
For the responsiveness aspect we observed the 
following: 
− The bank fails to inform the customers 

how much time is needed to perform 
certain services. 

− The bank’s employees fail to provide 
prompt services. 

 
For the assurance aspect we observed the 
following: 
− The bank’s employees do not instill 

confidence. 
− Customers feel safe and behave 

courteously when dealing with the bank. 
 
For the empathy aspect we observed the 
following: 
− The bank does not give individual 

attention to the customers. 
− The bank’s opening hours are 

inconvenient to the customers. 
− The customers do not feel that their 

interests are at their banks’ heart. 
− The bank’s employees do not always 

understand the customers’ needs. 
 



The CRM department’s point of view: The 
CRM staff has complaints about the 
inaccuracy of the systems they use, the lack of 
user-friendliness of said systems, and the 
constant need for assistance from the IT staff. 
 
The IT department’s point of view: The 
systems and applications currently in use are 
unable to provide all the necessary customer 
data and information in an adequate and 
accurate way. 
 
Next, we present the survey results on the 
obstacles of adoption of KDD from the point 
of view of the CRM and IT departments. The 
CRM department is, in general, not acquainted 
with KDD. The IT department is not satisfied 
with the current level of service they deliver. 
The IT department strongly supports the 
application and use of modern techniques to 
improve their service level. Both departments 
listed the following seven obstacles to the 
incorporation of KDD: 
− the lack of information on expected 

profitability; 
− the lack of capital; 
− the lack of information on customer needs 

and requirements; 
− the lack of information on all services 

offered and accepted by customers; 
− the lack of information on service quality 

standards and new markets; 
− the lack of information on modern 

technologies; and 
− the lack of qualified engineers, DW 

experts, managers, and consultants. 
  
In summary, from the survey the following 
three conclusions can be drawn: 
 
− Most of the bank’s customers are neither 

satisfied in dealing with the bank, nor 
have any loyalty towards the bank. 
However, they feel safe in dealing with 
the bank. 

− The CRM department employees are not 
satisfied with the existing service systems. 

− The IT department is not satisfied with the 
existing service level they offer to other 
employees’ bank. They fully support the 
new proposed techniques. 

 
 
5. FRAMEWORK 
After identifying the main obstacles, a 
framework is proposed to investigate the effect 
of adopting KDD that can help the banking 

sector in Egypt to improve CRM, in 
particularly by increasing customer retention. 
The framework has the following three 
objectives [19]: 
 
1. To study the current status of methods and 

tools for analyzing and providing 
information through the existing system in 
Egyptian banks, to find the degree of 
adaptability to state-of the- art technology. 

2. To explore how CRM may benefit from 
KDD. 

3. To discuss how successful KDD can be 
measured.  

 
In our study we adopt the following model for 
adoption a new technology in developing 
countries such Egypt, which is developed, 
based on the Loh and Ong model, Technology 
Acceptance Model (Gururajan et al., 2004; 
Davis, 1985). It is quite taking into account the 
situation of our case study. Our model shows 
how internal factors (e.g. Governmental 
polices, competition and cultural and 
educational environment) and external factors 
(e.g. customer satisfaction and organizations 
employees’ satisfaction) as a control factors as 
well as innovative technology influence 
business impact in organizations. 
 
In this paper, we focus in detail on the impact 
of KDD on customer satisfaction in customer 
retention. The conceptual framework for 
adoption a new technology in Egypt as shown 
in Figure 2, investigates KDD as independent: 
by considering adaptation and impact of 
implementing KDD, as well as customer 
retention as dependent variable. 

 
Figure 2: Conceptual framework 

 
Adoption  
The adopted technology is the way of how the 
users accept and use a technology. When users 
are presented with a new technology, two main 
factors influence their decision about how and 
when they will use it [20]:  



 
− Acceptance: Acceptance measure is 

defined by Fred Davis as “the degree to 
which a person believes that using a 
particular system would enhance his or her 
job performance” and “the degree to 
which a person believes that using a 
particular system would be free from 
effort” [20]. Also it can be defined as a 
“perceived usefulness, perceived ease of 
use, and user acceptance of information 
technology” [20]. The acceptance measure 
considers two different groups of 
opinions: CRM staff department and IT 
staff department. 

 
− Capacity: Capacity measure is defined in 

the present research as the bank capacity 
or ability to apply the new technology 
techniques (obstacles to the new 
techniques by CRM & IT departments) 
from different aspects such as time effort 
consuming, fund, lack of information, and 
expertise. The acceptance factor considers 
two different groups’ opinions CRM staff 
department and IT staff department.  

 
Impact 
To measure the impact of implementing KDD, 
four different measurements are considered as 
following:  
 
− Expected benefits: This measure describes 

the benefits gained by adopting KDD from 
different view of points CRM and IT 
staffs. 

− New services based on KDD: This 
measure describes the characteristics of 
the new services that offered by bank 
based on KDD. 

− Current purchased services: This measure 
describes the characteristics of the 
current/exiting services that offered by 
bank according to the previous bank’ 
CRM strategy. 

− Customers’ satisfaction: To measure the 
customer satisfaction level in the bank the 
study investigates the customer 
satisfaction from five different customer 
views: 1) the physical appearance, 2) 
service level and reliability, 3) employees’ 
behaviour and attitude, 4) assurance, and 
5) empathy. 

 
Customer retention  
We use five measurements of the dependent 
variable customer retention: 

  
− Competitive advantage factors: This 

measure describes CRM and IT staffs’ 
views of competitive advantage factors. 

− Purchase/ active ratio: This ratio is also 
known as the next buy or the opening of a 
new service and calculated by (number of 
buying new services purchased/ number of 
buying existing services purchased) in the 
last 12 months. 

− Drop ratio: The ratio expresses the 
percentage of the customer’s decision to 
cancel a product that is characterized by a 
non-ending status and calculated by 
(number of drop/cancelled services/ 
existing services offered by bank) in the 
last 12 months. 

− Retention ratio: The ratio expresses the 
percentage of the respond or active 
customer to buy the new services in the 
last 12 months and calculated by (the 
number of active customers/ number of 
total customers). 

− New customer vision: The experimental 
study will be used to measure the 
difference between the customer vision 
towards the bank’s services and the 
products after introducing KDD 
techniques and the customer opinion in the 
services that offered based on 
implementing KDD results. 

 
 
6. CONCLUSIONS AND 
FURTHER WORK 
In this paper, we proposed a framework for 
studying the effect of KDD on CRM in the 
Egyptian banking sector. We believe that the 
KDD process and the applications may 
perform a significant role in Egyptian banks to 
improve CRM, in particular for customer 
retention. Our belief is supported by the results 
of a field survey at the largest Egyptian bank 
that indicated that: 
− most of the bank’s customers are neither 

satisfied in dealing with the bank, nor 
have any loyalty towards the bank, but do 
feel safe in dealing with the bank; 

− the bank’s CRM department is not 
satisfied with the existing service systems; 
and 

− the IT department is not satisfied with the 
existing service level they offer to other 
employees’ bank through all services, and 
supports the introduction of the new 
techniques. 

 



These problems are could typically be solved 
by the adoption of KDD. The next step is to 
analyze the effect of adopting KDD in the 
banking sector in Egypt according to the 
conceptual framework. We expect the first 
results to be available when the bank has 
implemented KDD by the end of 2007. 
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