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Abstract 

Geographical Information Systems (GIS) are designed to save, manipulate, analyze, manage and 

present all kind of geographical data. In simpler terms GIS is the union of cartography, statistical 

analysis and databases. GIS allows displaying, interpretation and visualization of data in 

different ways that show the connections, types and trends in the form of maps, reports and 

graphics. GIS applications are tools that allow users to create interactive queries to analyze and 

display geospatial information. Cloud Computing has become a very popular term in recent years 

and a solution to various problems related to capacity of resources and continuity of online 

services. Cloud computing can be also applied to overcome some challenges in GIS applications 

like slow processing and high costs. In this paper we present and analyze Cloud Computing 

approach to GIS, proposing a more dynamic and flexible system architecture. 
 

Keywords: Geographic Information System, Cloud Computing, SaaS, IaaS, Paas, Database Systems  

 

1. Introduction 

The term cloud has been used historically as a metaphor for the Internet. The term was 

derived from its common picture in network diagrams as an outline of a cloud, used to 

represent the transport of data from one endpoint location to the other side of the cloud. Early 

on 1961 it was suggested that computer time-sharing technology might lead to a future where 

computing power and even specific applications might be sold through a utility-type business 

model. This idea faded away due to technology limitation of the time. However since the turn 

of millennium the term has been revitalized and the term cloud computing emerged.  

Geographical Information System plays an important role in wide range of areas of interest 

and is extensively used by businesses, governments, educators and scientists, Natural 

Resource Groups, Researchers etc. Geospatial Information Systems (GIS) is a collection of 

tools that captures, stores, analyzes, manages, and presents data that are linked to 

geographical locations [1]. 

This paper discusses the application of Cloud Computing as a computing paradigm to 

Geographical Information Systems and the future of GIS as a Service. 

 

2. Cloud computing 

Cloud computing has become one the most talked technologies and has got lots of attention 

from media and analyst because of the opportunities it offering. 

There have been many definitions of Cloud Computing by different researches. Berkeley 

RAD defines Cloud Computing as: 

“Cloud Computing refers to both the applications delivered as services over the Internet and 

the hardware and systems software in the datacenters that provide those services. 

The services themselves have long been referred to as Software as a Service (SaaS). The 

datacenter hardware and software is what is called a Cloud. When a Cloud is made available 

in a pay-as-you-go manner to the general public, it is called a Public Cloud; the service being 

sold is Utility Computing. The term Private Cloud refers to internal datacenters of a business 

or other organization not made available to the general public. Thus, Cloud Computing is the 

sum of SaaS and Utility Computing, but does not include Private Clouds. People can be users 
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or providers of SaaS, or users or providers of Utility Computing [1]. 

When term “the cloud” is combined with “computing,” it causes a lot of confusion. Market 

research analysts and technology vendors alike tend to define cloud computing very 

narrowly, as a new type of utility computing that basically uses virtual servers that have been 

made available to third parties via the Internet. Others tend to define the term using a very 

broad, all-encompassing application of the virtual computing platform. They contend that 

anything beyond the firewall perimeter is in the cloud.  

A more tempered view of cloud computing considers it the delivery of computational 

resources from a location other than the one from which you are computing. 

 

Cloud computing utilization 

Software as a Service (SaaS):  

It is the most popular way of getting into the cloud. This type of Cloud Computing model, 

delivers applications through a browser using a multiuser architecture. Google Docs, gmail, 

Zoho, Google Sites, salesforce.com are some known SaaS examples. SaaS is also commonly 

used for enterprise resource planning and human resource applications. Access is provided 

online via e web browser and data is stored in the cloud. 

Infrastructure as a Service (IaaS): 

This is a capability provided to the consumer by which, it can provision processing, storage, 

networks and other fundamental computing resources where the consumers can deploy and 

run the software (i.e. operating systems, applications) [2]. 

Known examples are Amazon S3 storage. IaaS is also used for private networks. 

Platform as a Service (PaaS):  

It is another variation of SaaS. Sometimes referred to simply as web services in the cloud, 

PaaS is closely related to SaaS, but delivers a platform from which to work rather than an 

application to work with. These Service providers offer application programming interfaces 

(APIs) that enable developers to exploit functionality over the Internet.  

Managed Service Providers (MSP):  

MSPs offer one of the oldest forms of cloud computing. Basically, a managed service is an 

application that is accessible to an organization’s IT infrastructure rather than to end users. 

Services includes scanning for email, antispam services such as Postini, desktop management 

services such as those offered by CenterBeam or Everdream, and application performance 

monitoring. Managed security services that are delivered by third-party providers also fall 

into this category. 

Utility Computing:  

It is basically renting computer resources like CPU utilization and is used for researches in 

various fields of science, where heavy computations are performed.  

 

Cloud Deployment Models 

Public Cloud: 

The cloud infrastructure is available to the general public. Amazon Simple Storage   Solution 

(Amazon S3) and gmail are examples of public clouds. 

Private Cloud: 

The type of the cloud, that is available solely for a single organization. EMC is a private 

cloud. Service of private clouds is higher and they offer better solutions and implementations 

for organizations and enterprises. For example for storage, cloud solution will offer Raid5 

and Raid6 platforms.   

Community Cloud: 

In this type of cloud deployment model, the infrastructure of the cloud is shared by   several 

organizations and supports a specific community with shared concerns.  
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Hybrid Cloud: 

This is a cloud infrastructure that is a composition of two or more clouds i.e. private, 

community or public [2]. 

 

Benefits of Cloud Computing 

One of the most obvious and important benefits of using cloud is cost. Instead of buying 

servers, licenses, data centers, a company may use services hosted on a cloud. Many of the 

cloud services providers offer pay-as-you-go scheme. For instance, Elastic Compute Cloud 

(EC2) from Amazon Web Services (AWS) is selling 1.0-GHz x86 ISA ”slices” for 10 cents 

per hour and to add new “slice“ or instance, it can be added in 2 to 5 minutes. Amazon’s 

Scalable Storage Service (S3) charges $0.12 to $0.15 per gigabyte-month and for additional 

bandwidth it charges $0.10 to $0.15 per gigabyte to move data from AWS over internet. 

Hence, Amazon states that by statistically multiplexing multiple instances on a single 

physical box, that box can be rented to many customers who will not interfere with each other 

[1].  

Migrating data of a business is made easy by cloud providers. Transferring the domain of a 

business and migrating user accounts into the cloud is easy through web interfaces and 

requires a few days.  

Cloud computing provides online training for customers. 

The service and data accessed everywhere from a computer, mobile at home or office, using a 

web browser. 

In a non-cloud situation where a document is shared and distributed to different users located 

to different offices or different geographical areas, different copies are distributes since each 

user requires its own copy to make changes. In a cloud solution there is only one copy of a 

document hosted in the cloud. There is an improved collaboration of people when using 

cloud computing.  

 

Warning, Caveats and challenges when using cloud computing 

One of the most impending tasks for enterprises is the security of data storage. The IDC 

survey in Aug. 2008 has shown that security is the most serious concern for the enterprises 

ascribed to Cloud Computing [2].  

One important topics related to security is data privacy.  

The data transfer between the user and the cloud must be encrypted. This is known as 

encryption transfer and raises questions as to where the private and public keys are stored and 

what kind of encryption is used and to what level. The first level is the security in the cloud 

and the second level is at home or at office. Both levels should use the latest cryptographic 

protocols.  

For critical business services, availability of the service hosted in the cloud must be 100%. 

Many of the cloud providers pretend that their services are available all time. 

Sometimes customers should be aware of the hidden costs when buying cloud computing 

services. For example the prices for buying storage in the cloud are listed by the vendor, but 

if the customer chooses redundancy of their data, the replication and transferring of the data 

in the cloud between storages may add a hidden cost without the knowledge of the customer. 

Contracts must be read carefully [4].  

Training the staff is very important, but not every cloud provider offers trainings for end 

users. 

How reliable are the data in the cloud? Is there any disaster recovery? Those questions must 

be listed and answered very carefully when acquiring services that are related to critical data. 
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3. GIS  

A Geographic Information System is an integration of computer hardware and software 

which can create, manipulate, and analyze a geographically referenced data base to produce 

new maps and tabular data GIS includes the capabilities of Computer Aided Design (CAD) 

and Data Base Management Systems (DBMS), but is more than just a combination of those 

systems. In a GIS, a relationship between the graphic map data and the tabular database is 

maintained so that changes to the map are reflected in the data base GIS allows automatic 

determination of the relationships between maps, and can create new maps of those 

relationships [6]. 

GIS Applications are normally programs with a graphical user interface that can be 

manipulated using the mouse and keyboard. The application provides menus near to the top 

of the window (File, Edit etc.) which, when clicked using the mouse, show a panel of actions. 

These actions provide a way for you to tell the GIS Application what you want to do. For 

example the menus may be used to tell the GIS Application how to add a new layer to the 

display output. 

 

The importance of GIS 

GIS integrates spatial and other kinds of information within a single system – it offers a 

consistent framework for analyzing geographical data. 

By putting maps and other kinds of spatial information into digital form, GIS allows users to 

manipulate and display geographical knowledge in new and exciting ways. 

GIS makes connections between activities based on geographic proximity and looking at data 

geographically can often suggest new insights, explanations. These connections are often 

unrecognized without GIS, but can be vital to understanding and managing activities and 

resources. As an example it can be linked toxic waste records with school locations through 

geographic proximity. 

GIS allows access to administrative records, property ownership, tax files, utility cables and 

pipes via their geographical positions. 

Maps are fascinating and so are maps in computers and there is increasing interest in 

geography and geographic education in recent times. GIS gives a ‘high tech’ feel to 

geographic information [7]. 

Some Important Areas where GIS is Being Used are: 

- Street Network Based Application: It is an addressed matched application, vehicle routing 

and scheduling: location, development and site selection and disaster planning. 

- Natural Resource Based Application: Management and environmental impact analysis of 

wild and scenic recreational resources, flood plain, wetlands, aquifers, forests, and wildlife. 

- View Shed Analysis: Hazardous or toxic factories siting and ground water modeling. 

- Wildlife habitat study and migration route planning. 

- Land Parcel Based: Zoning, sub-division plans review, land acquisition, environment 

impact analysis, nature quality management and maintenance etc. 

- Facilities Management: Can locate underground pipes and cables for maintenance, 

planning, tracking energy use [8]. 

 

4. Why GIS into the Cloud? 

One of the key challenges facing GIS in the client-server environment is data. Because of 

data's importance, the integration of data is a primary design consideration for GIS, which 

needs to provide versatile and deep data integration capabilities to support the wide range of 

requirements of enterprise customers [9].  

Cloud computing eases a significant amount of pain regarding data by bringing flexibility to 

the table as never before.  
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As an example, allowing access to a range of geocoding engines to support customers with 

varying geocoding requirements, enabling them to select the appropriate capability for their 

situation and making data sharing and data integration a lot easier than in traditional 

environments. [9] 

In other ways however, some skeptics see SaaS as further complicating the data problem by 

raising the issues of security and privacy, despite papers and reports demonstrating that data 

is probably more secure in the cloud than it is in most private data centers. 

Some basic principles which characterize GIS Cloud to be accepted as the serious contender 

for next generation GIS are [10]: 

1. Providing Application Infrastructure 

GIS Cloud provides the dedicated framework for geo-enabling business data and systems. 

For organizations previously invested in GIS, GIS Cloud resources can be exploited to 

increase the assistance, making the organizations business and geographic data easier to be 

analyzed and managed. GIS Cloud provides web-services and application hosting for the 

organizations to make the organizational geographic data to be easily accessed, published and 

consumed. 

2. Support Technology Infrastructure 

GIS Cloud as a computing solution for geographical data provides virtualized sophisticated 

hardware and software resources and full access to data creation, analysis, editing and 

visualization. Simple collaborative utilities further enhance the spread of GIS across an office 

or across the globe. 

3. Reducing Implementation Cost 

GIS Cloud has a great capability of providing its consumers the advanced geo-technology 

infrastructure, the services and the geo-spatial data. There is no huge initial investment in 

time and cost, or partial maintenance. This is most significant because the cost of an 

enterprise geographic information system can be quite large. Cost becomes the basic reason 

why many organizations don’t provide any GIS solutions to their customers. 

4. Location Independent Resource- Pooling 

GIS Cloud has potential capabilities of providing location independent resource pooling; 

processing and storage demands are balanced across a common infrastructure with no 

particular resource assigned to any individual user. The pay-per-use property of GIS cloud 

provides the leverage that consumers are charged based on their usage of a combination of 

computing power, bandwidth use and/or storage.  

5. Data Conversion and Presentation 

A data conversion service implies the transformation and importing from one format into a 

new database. For any GIS this is of paramount importance and requires dedicated in-house 

technical resources which include infrastructure, software services and skilled man power. 

GIS Cloud provides its users the spatial data conversion services without any requirement of 

in-house resource capabilities and that on demand.  

 

GIS Cloud Platform 

The GIS platform on which GIS SaaS will live needs to have a lot of today’s client server and 

desktop GIS offerings, but delivered totally in a different way. So just like any geographical 

information system, GIS as a Service needs to be able to capture, store, analyze, manage, and 

present data that is linked to location, allowing users to create interactive queries, analyze 

spatial information, edit data, maps, and easily present the results of all these operations. GIS 

as a Service differs is that all the functionalities above are fully accessible through a standard 

web browser [9]. One of simplest architecture of “shooting” the GIS into the cloud is the 

proposed one in the figure 1.  
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Fig.1. A GIS Cloud Platform 

 

Cloud Storage will be used for storing GIS data which will be accessed and processed by 

using different APPIs like maps, layers, geo-processing, storage, users etc. A full list of 

APPIs is given in figure 2.  

 
Fig.2. GIS Cloud APPIs 

 

Map engine will be responsible for real time vector analyses, indexing, internal processing, 

and data storage. User interface will remain simple, just an internet browser capable of 

processing HTML5 technology. HTML5 is still a work in progress. However, the major 

browsers support many of the new HTML5 elements and APIs. Custom GIS applications will 

stay on top of these layers. The GIS in cloud will help in many cases to the simple fact that 

there is only one interface and the collaboration is improved.  

So for example a company needs to know all about its infrastructure and other assets. The 

engineering, planning and operations departments will need simple access to the data. There 

is also a team that works offsite that sends information directly into the system in real time 

without collecting it on paper first. GIS will be tasked with processing and analyzing data 

collected by the offsite team from smart devices, using it for billing and monitoring purposes, 

and giving customer services access to the information as well. Also, all parts of the project 

that are meant for public consumption are easily published online on a web service that helps 

customers know more and helps the company improve its service [11]. 

Handling this kind of data through GIS Cloud allows companies to work with information in 

real time, helping them make the right decisions from anywhere in the world.  

 

5. Conclusion 

There is nothing and no one stopping the cloud revolution. There are too many advantages to 

SaaS and cloud computing that are already shaping how businesses buy software and manage 

hardware. The desktop solution may turn into a distant memory in the GIS world, but GIS is 

no exception and the accessibility, lower cost and flexibility that comes with GIS as a 

Service, means it will eventually take over from today's isolated solutions. Overall, GIS 

Cloud looks promising.  

GIS Cloud has allowed the user to tap a good selection of data. Everything from uploads to 
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PostGIS, Web Map Service, Tile Map Services (OSM, Google (Maps, Satellite, and Terrain), 

Bing, 3Tier Wind), other GIS Cloud maps, and, of course, mobile uploads. 

We did install the GIS Cloud app on a tablet and went to work taking photo points. It worked 

very well after upload of the data. Data was captured, uploaded, and ready for viewing in 

seconds. 
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Abstract 

Information Technology is considered the axis of economic, social and cultural 

development in different countries, Nonetheless, electronic space seems unknown and 

unreliable to many citizens in Tehran, Iran. The purpose of this research was to identify 

solutions to overcome cultural obstacles to electronic city development and to recognize 

suitable policy making characteristics in the face of these obstacles in Iran. Theme 

analysis of twenty interviews with IT experts revealed ten themes of overcoming e-city 

development cultural obstacles: Increasing public literacy, using encouraging 

advertisement, strategic planning for electronic city development, augmenting quality of 

services delivered, raising public expectation level, creating financial and non-financial 

incentives, management improvement, and comparative study of developed countries 

status regarding electronic city implementation. In addition, five major themes of good 

policy making characteristics so as to surmount the obstacles are: localized policies, 

comprehensive and flexible policies, timely policies, participative policies, and policies 

with special focus on e-city development. 

 

Key Words: Electronic City, Cultural Obstacles, Solution, Policy Making Characteristics 

 

1. Introduction 

Electronic City is a city where access to information at any favorable time and place is 

possible. E-city enables interactional and instantaneous use of city services. It makes possible 

citizens’ questioning of the officials and receiving a respond from them or other relevant 

organizations in city. There is also the possibility of participation in official decision makings 

by voting. E-city is where investments are made in opportunities created by information 

communications and technology so as to achieve the objectives and attain success (Odendaal, 

2003, 588). Information communications and technology is employed in e-city to deliver 

urban services 24 hours a day, 7 days a week in a timely and direct way (Jalali 2007, 65). E-

city provides people with necessary facilities for improved access to information and urban 

services and also greater opportunity for participation (Jalali 2007, 67). 

Among the requirements of e-city implementation is cultural and educational readiness of the 

society. This requires culture building and law making that yields increase in e-city 

acceptance among managers, experts and most importantly citizens. In fact, one of the 

fundamental factors for any social change in using new technologies is to prepare the cultural 

ground for it. Adaptation of electronic tools and methods to peoples’ culture, morale and 

knowledge is required in this direction since they may still like purchase at shops or direct 

looking at the stores’ windows or even touching the products themselves before purchase. 

They do not have trust in smart cards or web sites of organizations and prefer to pursue their 

affairs in organizations with having the paper documentations in their hands. This is 

especially true in Iran, where people do not trust the structure of electronic city because of the 

non-updated information on web sites or lack of automatic mechanisms for handling the 

affairs (Keykha et al 2009, 70-71). 



Journal of Science, Innovation and New Technology Vol. 1, No. 8 – November, 2013 

 

10 

 

 

2. Obstacles to Adoption of E-City 

Of the factors that influences the development of electronic and information technology 

services are culture building and confidence building among managers. Delivering electronic 

services to the audience and winning their trust needs cultural development. In fact the main 

obstacle of establishing and developing electronic services is not technology, but is cultural 

readiness and change adoption (Kia et. al 2009, 230). Especially in developing countries 

cultural problems and social challenges are significant. Extensive cultural invasions and 

access of public to information through the Internet causes some aberration in cultural and 

social relations in society. In developing nations, due to cultural and social circumstances, 

likelihood of vulnerability is higher because of broad interaction with other cultures. 

Although there have been substantive advancements in the Internet safety and control 

mechanisms, such mechanisms are less effective. Therefore, consideration of traditional, 

cultural and social factors in expressing electronic city’s mission and goals are essential in 

countries or particular geographical regions before creating such a city (Jalali 2004,58). 

A crucial challenge of electronic government and electronic city development is the 

participation of low-income and elderly citizens. Special attention should be payed to those 

who resist technology. Virtual communities play an important role in supporting electronic 

participation of older and technology-challenged citizens (Ngwenyama & Bailey, 2010,1). 

Another barrier to development of electronic society is human’s psychological problem that 

makes him or her react negatively to change. Therefore, “education and culture development” 

is a pivotal driver in creating electronic city that should be studied and its problems be 

solved. Another problem that exists even in developed countries is concerned with elderly 

and experienced senior officials who do not surrender to and resist new technologies and thus 

postpone the stages of development. This is worse in traditional and non-developing 

countries. More specifically, governors’ lack of awareness of the advantages of this 

phenomenon delays knowledge development and economic growth in such societies (Habibi 

2009, 366). 

There have been different studies on the challenges and obstacles to implementation of 

electronic city, each pointing to a category of such barriers. There are challenges confined to 

each country, though some similarities can be found among different countries and cities. 

Asgharizadeh and others believe that citizens and city managers face three challenges to enter 

the scope of electronic city: 

1. Information management and relationship building: Information management is an 

unavoidable issue to ensure accountability to the public and to provide access to safe and 

reliable information. In designing the infrastructure of information management, some affairs 

should be taken into account, such as delivering services to citizens, looking at information as 

a valuable capital, determining legal confines for free transaction of data, protecting privacy, 

retrieving records, protecting and storing electronic documents to refer to in proceedings, 

electronic commerce, supervision and accountability units, implementation policies, practical 

methodologies, having and modifying plans based on information. 

2. Change in citizens’ attitudes: Change in attitudes of citizens and their trust in services 

rendered by municipalities, public and private organizations, and business and industrial 

sectors. 

3. Legal and administrative documents: If the mayor or city council encounters a 

controversial issue, collection of all reports, documents, files, decisions, corresponding and 

emails must be possible. It should be possible to ensure that responses are comprehensive; 

drafts and documents copies are managed effectively; needed emails are retained; necessary 

emails are considered as official records, and that there are courts available for litigation 

regarding such matters.  
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In the view of the mentioned authors, obstacles to creation and development of electronic city 

in Iran are: Hardware infrastructures, inappropriate software and poor financial status, lack of 

financial support, lack of safety and legal commitments and permissions, and behavioral, 

cultural and educational problems (Asgharizadeh et al., 2009, 158-159). 

Farhoomand and others have identified 4 categories of obstacles to adoption of electronic 

services: technology, organization, collaboration and infrastructure (Farhoomand et al., 2000, 

28). These are depicted in table 1. 

 

Table 1: Challenges to Electronic Services Adoption 

( Adapted from Hsiao ,2003, 172-173) 

Removing Obstacles  

Category Obstacle Type 

Technology Network security, system integration, hardware and software 

capability, integrating internal systems to Electronic Data 

Interchange (EDI) (adapted: Truman , 2000) or internet based 

systems, data bases conversion, data transmission and network 

bandwidth, unreliable security technology 

Organization Lack of perceived ease of use, lack of perceived benefits, poor 

training, resistance to change (adapted: Lee & Clark , 1997), 

pessimism, little management training, inadequate commitment of 

management  to development of electronic transactions in 

organizations, the notion of many companies that there are only 

teenagers without credible buying power using the Internet 

 (Farhoomand et al, 2000, 31), resource shortage to access 

information technology in small companies, external pressures for 

adaption to new circumstances, Adoption of diverse forms of 

technology, business process reengineering (Lacovou et al, 1995, 

465). 

Collaboration 

 

Economic incentives, strategic alignment, inter-firm conflicts, 

power relations, and trust (adapted: Kumar & Crook, 1999). 

Infrastructure Economic concerns, financial infrastructure, legal infrastructure, 

inactive governmental thoughts (like national policy on internet 

use) (Farhoomand et al, 2000, 28), logistics infrastructures, 

telecommunications infrastructure, local business practice (e.g. 

payment), language and education, firms’ control systems of, 

industry concentration  

Online Trust Building Stage 

Category Description 

Institutional 

Trust  

Structural assurance establishment and situational normality, The 

intermediary can incorporate structural assurance building through 

guarantees, regulations, promises, legal resources, and other 

infrastructural services. 

Trust in 

Technology 

Safety technology development such as identity recognition (e.g. 

pass words), identification (eyeball, finger print scanning) to 

overcome users’ anxiety (Knights et al, 2001, 335), biometrics (e.g. 

DNA) (adapted: Ratnasingham & Pavlou, 2002). 

 

Development of web based technologies and the Internet have made an ideal world. 

Nonetheless, their dark side has made this world vulnerable. This includes spam, malware, 

hacking, phishing, denial of service attacks, click fraud, invasion of privacy, defamation, 
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frauds, violation of digital property rights, etc. To struggle with the unpleasant side, some 

responses have been initiated such as development of new technologies, regulations, legal 

obligations, and increase in public awareness (Kim et al., 2011, 675). 

In a study conducted by IDC1 in Spain, different reasons for little investment in ICT have 

been reported as the following: The most important reason for local managers’ resistance is 

budget deficiency, while the reasons of governmental organizations to oppose such 

investments are shortage of skillful workforce, little political support, and the tendency to 

resist change (Muñoz-Cañavate&Hípola, 2011, 80). 

Concern about using computer involves: 

1. Psychological aspects (attitude towards computer, personal perception, type of personality, 

avoidance) 

2. Influential factors (previous experiences, computer usage intermission, possession of a 

personal computer) 

3. Sociological factors (sex, age, ethnicity, education, nationality, economic and social status) 

According to these variables, since 1970, many researchers have become interested to study 

causes of negative attitude or response towards computer technology. Some studies suggested 

a relation between concern about use of computer and its actual use. Besides, some 

researchers have studied the relation between use of computer and different variables such as 

individual variables (sex and age), experience of using computer, and owning a computer. A 

number of researches showed an inverse relation between use of computer and concern over 

its use. No doubt, those who have concern for using computer are more reluctant to its 

employment or fail to use it effectively in their work or studies (Rahimi&Yadollahi, 2011, 

204). 

The gap between consumers and internet retailers and the unpredictable structure of the 

Internet, e.g. risk and financial loss due to lack of timely access to information or access to 

inaccurate information, bring about an implicit and latent uncertainty over online 

transactions. Stewart and others mention that trust is the foremost component of a transaction 

between consumer and seller. Consequently, the feeling of confidence and risk is an 

important factor in adoption of electronic transactions. Credibility is another influential factor 

that affects electronic transactions. Some authors (like McKnight et al., 2002;  Pavlou, 2003) 

categorize credibility as a component of trust or risk, while others (like Liao et al., 1999, 

2003; Wang et al., 2003) consider it as a distinguished concept (Al-Gahtani, 2011, 53).  

American and German researchers in the early 21st century showed that the main reasons of 

computer and internet avoidance are: Little need, lack of time or interest, public avoidance 

(the Internet and computer games are dangerous), financial problems and lack of skill (Van 

Dijk, 2006, 226). 

Ranganathan and others examined America, Singapore and Norway and stressed 

infrastructural, collaborative and organizational obstacles. Also Zhu and others studied eight 

European countries and again emphasized environmental, organizational and technological 

impediments (adapted Zhu et al, 2002). Tan and Wu concluded that poor technical 

infrastructure, lack of security, lack of a system to monitor and guarantee the credibility of 

buyers and sellers in electronic commerce were the major reasons to hinder electronic 

services diffusion (Tan & Wu, 2002, 2). 

Kshetri divided electronic commerce obstacles into three groups (table 2). Cognitive 

obstacles are concerned with individuals’ and decision makers’ mind maps. Some analysts 

consider cognitive obstacles (like insufficient awareness, knowledge, skill and convenience) 

as the basic impediments in developing countries. For instance in Latin America, low ratio of 

credit cards usage is not due to their unavailability, but it stems from lack of confidence in 

                                                 
1 International Data Corporation 
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100    x              Retest Reliability Percentage = 

credit card system. Another cognitive factor relates to general literacy level (reading and 

writing), computer literacy and inadequate proficiency in English Language, since many soft 

wares, websites and the like, use this language (Kshetri, 2007,445). 

 
Table 2: Business and Consumer Level E-Commerce Barriers in the Developing World (Kshetri, 2007, 445) 

Barrier 

Type 

Consumer  Level  Business Level 

Economic -Low credit card penetration 

-Shortage of electrical supply 

-Low purchasing power 

 

 

-Under-developed 

financial systems 

-Less Internet attraction 

to traditional economic 

sectors 

-Unavailability of ICT 

and other supporting 

infrastructures 

Socio-

Political 

-Insufficient legal support for 

internet purchases 

-Preference of face to 

face relations to emails 

-Precedence of 

established 

relationships 

Cognitive -Low general and computer 

literacy and lack of English 

skills 

-Inadequate awareness and 

knowledge of e-commerce 

-Lack of availability of local 

language web sites 

-Lack of confidence in 

service providers  

-Lack of knowledge to 

use ICT’s profitability 

-Lack of workforce 

with e-commerce 

expertise 

 

 

3. Methodology 

The statistical population of this research was professors and Ph. D students of Information 

Technology in universities, IT specialists in the central municipality of Tehran and managers 

and experts in charge of policy making on electronic city development phases in Tehran. We 

adopted snow ball sampling and conducted interviews with 20 individuals, since we reached 

data saturation. Then we employed theme analysis method to analyze interview data. 

To verify reliability of the interviews, we used retest reliability and inter-coder consensus 

reliability. Reliability of data coding was calculated according to the following formula: 

 

 

 

 

M denotes the number of coded items during two separate coding activities by a researcher. 

N1 and N2 indicate the whole number of items coded at the first and the second time 

respectively. To work out the retest reliability, three interviews were selected and each was 

coded twice by the researchers, with a 20 day time period in between. Retest reliability was 

90.78% according to the given formula. Because it is above 60% (kvale, 1996, 237), data 

coding reliability was confirmed. 

Low           

e-commerce 

adoption 

rate among 

Businesses 

Low            

e-commerce 

adoption rate 

among 

consumers 

companies 

2   M 

N1+N

2 
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100    x             Inter-coder Consensus Percentage = 

In order to estimate inter-coder reliability, we asked a master student of urban management to 

help the researchers in coding three interviews. Inter-coder consensus that is an indicator of 

reliability was calculated as follows: 

 

 

 

 

M denotes the number of coded items between two coders who had consensus of opinion. N1 

and N2 indicate the whole number of items coded by the first and the second recorder 

respectively (Biabangard 2003, 102). 

Inter-coder reliability was 91.38% which confirms reliability of coding because it is above 

60% (kvale, 1996, 237).  

Therefore we consider the reliability of the interviews analysis as sufficient. 

We employed theme analysis for analyzing interviews. Qualitative approaches are various, 

complicated and delicate, among which theme analysis can be noted as a basic one. Theme 

analysis is a method for determining, analyzing and expressing the patterns (themes) that 

exist in the data. The method organizes the data and describes it in detail. In addition, it can 

go further and can interpret different aspects of the research topic (Clarke & Braun, 2006, 

78). 

The process of theme analysis begins when the analyst considers the patterns of meaning and 

potential attractive topics. Such an analysis includes continuous back and forth movement 

between the set of data and coded summaries and data analysis yielded through the process. 

Writing analyses commences from the first step and there is no particular exclusive way for 

beginning theme analysis. It is a circular process that is conducted over time. It has six stages: 

1) Familiarizing yourself with your data 2) Generating initial codes 3) Searching for themes 

4) Reviewing themes 5) Naming and Defining themes 6) Producing the report (Clarke & 

Braun, 2006, 86-93). 

 

3. Findings 

After analyzing the themes derived from the interviews, we considered ten major themes of 

cultural obstacles reduction strategies. In addition, we identified five basic themes of proper 

policy making characteristics to face such cultural obstacles. 

Themes of cultural obstacles to electronic city development were as follows: 

1) Low public literacy and awareness of electronic city 

2) Lack of proper advertisements 

3) Lack of strategic planning 

4) Lack of suitable laws 

5) Poor learning from past experiences 

6) Lack of adequate financial and non-financial incentives  

7) Low quality of electronic city services 

8) Low level of public expectation 

9) Management weakness 

10) Lack of appropriate indicators and scales for evaluation 

Themes of proper policy making characteristics to face the cultural obstacles are: 

1) Localizing policies 

2) Making policies flexible 

3) Scheduling policy and plan implementation 

4) Formulating policies on e-city development expansively, throughout the country 

5) Developing participation 

 

2   M 

N1+N

2 
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Figures 1 and 2 show strategies to reform the existing status. 

 

 
 

 

 

 
 

 

 

Conclusion 

This study made an attempt to identify solutions to reduce cultural obstacles to electronic 

cities development in Iran. One of these solutions is increasing the society’s literacy and 

awareness of electronic cities that result in more knowledge and trust. In addition, these 

Figure 1: Theme Map of Solutions for Reducing Cultural Obstacles to Electronic 

Cities in Iran 

Figure 2: Theme Map of Proper Policy Making Characteristics to Face Cultural Obstacles 

to Electronic City Development 
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obstacles can be overcome through augmentation of services quality, appropriate strategic 

planning, improvement of management, development of proper laws concerning electronic 

services. Other ways may be use of encouraging advertisement, generation of financial and 

non-financial incentives for adoption of electronic city among citizens and organizations 

employees, comparative studies of developed countries’ methods for electronic city 

implementation, learning from past experiences and raising individuals’ expectation level. 

Some of these themes have synergic relations. Research results suggest that in order to 

enhance public literacy and awareness and to introduce sound laws, strategic plans should be 

developed, so that such plans along with lessons learned from past experiences can help 

improve management of these projects. Besides, study of others countries’ experiences and 

adaptation of current situation of Iran to developed countries regarding electronic cities 

development, and localization of such experiences would guide strategic planning and 

amendments of laws on electronic affairs. On the other hand, creation of financial and non-

financial incentives for electronic city adoption is itself an encouraging advertisement and 

would encourage individuals to employ electronic services (table 3). 

 

Relation 

Sign 

 Subject 

A Strategic planning for increasing public awareness leads to higher electronic 

awareness and literacy of society. 

B Strategic planning yields introduction of laws on electronic affairs. 

C Comparative studies of developed countries in terms of electronic city 

implementation results in development of enriched laws on electronic affairs. 

D Making a comparison of electronic city implementation with developed 

countries assists strategic planning for e-city development. 

E Provision of financial and non-financial incentives for adoption of electronic 

city is considered as a positive absorbing advertisement and attracts 

individuals to enjoy electronic services. 

F Strategic planning aids management improvement for electronic city 

development. 

G Learning from past experiences has a positive effect on management 

improvement. 

 

As results of the research indicate, proper policy making characteristics to overcome cultural 

obstacles to electronic city development are: Making policies more flexible, localizing 

policies, expanding policies on e-city development, scheduling policy and plan 

implementation and stressing public participation in their formulation and implementation. 

Findings suggest that localized policies should be comprehensive and flexible and have effect 

on public participation in formulation and execution of electronic city development policies 

(table 4). 

 

Relation 

Sign 

Subject 

A Localization of policies has a synergetic effect on public participation rise. 

B Localization of policies should be expansive and flexible. 

 

Considering research results, some practical suggestion can be made: 

Policies for facing cultural impediments should win the trust of citizens, managers and policy 

makers. This is possible as Ratnasingham and Pavlou (2002) mention, through designing a 

suitable law system, contract improvement, and provision of safety technologies such as 
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individual identity recognition (e.g. pass words) so as to be able to identify them through 

unique features (e.g. eyeball and finger print scanning), or use of biometrics like DNA to earn 

the trust of individuals in technology in the near future. In addition, central government 

should support ICT development and its related plans along with introducing strict and 

enduring regulations in favor of internet users as well as goods and services providers. 

In launching electronic city, in addition to enactment and implementation of suitable laws for 

electronic government, as Jalali (2004) indicates it is essential to create special laws on 

observing safety standards in accordance with each electronic city characteristics and 

circumstances. According to Bemanian and Rezaifar (2009), such laws can be adjusted to 

economic and social sectors and they govern issues such as electronic crimes, privacy, free 

flow of information, consumers’ rights and electronic commerce regulations. Besides, private 

organizations and businesses who are users of information systems and networks should 

enjoy a clear safety policy. Establishment of information safety management systems and 

enactment of related standards is necessary for organizations and it is even recommended that 

families and electronic citizens also consider some safety policies and procedures such as 

parental control over the children’s use of computer and the Internet.  

With regard to the themes resulted from the study, some research suggestions can be 

mentioned for the future: 

 Considering the theme of localizing policies, researchers can study prerequisites of 

implementing a localized national network. Localized models of designing electronic 

city, with regard to social conditions and existing cultural diversity in the country (if 

any) may also seem significant. 

 In accordance with the theme of developing literacy, identification of the problems of 

education and the most effective educational methods proves necessary. Researchers 

can also engage in specifying cultural difficulties of ICT diffusion in the society.  

 In relation to the theme of suitable law enforcement, identification of the obstacles to 

introducing tight rules and regulations regarding electronic city development seems 

noteworthy. 

 According to the theme of management improvement, researchers may involve in 

examining problems for implementation of integrated urban management as the 

precondition for electronic city: 

 The role of integrated urban management in electronic city implementation 

 Identifying problems on the path to coordination of different organizations for the 

purpose of electronic city development and presenting solutions for integrating 

processes and information. 
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Abstract 

Based on the needs of all Customers of CEZ Shperndarja for receiving the Electricity Bills on 

time, online, to not waste time on customer care offices for getting a copy of their Bills, it was done 

a  survey consisting on the following: 

 Did our customers received their monthly invoices correctly and on-time? 

 How many invoices were delivered to all our contractual customers’ portfolio? 

 How to be managed the big queues in our Customer Care Centres for re-printing the monthly 

invoices based on the requests of the customers every month? 

 How important, and what will be the impact of building up a web platform showing monthly 

bills and even the status of bills (paid not paid) to facilitate this process for all types of clients 

private and households? 

The web platform would facilitate all customers getting online the electricity bills in electronic 

format, and help them making even regular payment electronically on banking system, or be 

presented in our Customer Care Offices or “Posta Shqiptare offices”.  

 

Keywords: Web Platform, E-bill, monthly bills, Data-Cleaning, WAMP. 
 

1. Introduction 

Development, implementation and usage of web applications are having a great popularity 

even due to the ability of updating and maintaining web applications without distributing 

and installing software on potentially 1.2 million of client’s computers. The E-Bill web 

platform designed for Albanian Customers of “CEZ Shperndarja” generates the monthly 

electricity invoices online. The primary goal of this application is to offer a suitable interface 

to all “CEZ Shperndarja” clients in  Albania in order to simplify and reduce the time 

consuming for generating monthly invoices, correct and fulfill all data-cleaning process for 

having the most accurate data for all customer contracts  with “CEZ Shperndarja” company.  

All customers need to be registered first on the E-Bill and be recognized by the system with 

the following credentials: 

 Contract Number 

 Name Surname (Holder of contract) 

 Agency 

 Tel Number(for further contacts and support on the client) or E-mail Address  

The system generates immediately secured login credentials: 

Username and Password (unique for each client on Billing System)  

The E-Bill platform was designed for all clients of “CEZ Shperndarja” who requested to 

generate the invoices for all historical period 2009 and actually, and continuing with the data 

cleaning process to update the whole data of their contract.  
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Figure. 1. User Interface for all clients using E-Bill Platform 

 

 
Figure. 2. Data Cleaning Form, updating continuously all data from the clients. 

 

Why it was a great support for all clients the development of E-Bill platform? 

The answer is easy: 

 Fast, Correct Data, and Secure Platform 

 You need to spend less time on staying in line for hours to our customer care 
centres.  

 All clients can have possibility to see their invoices and print them from home, 
office, or internet café computers. 

With E-Bill platform all clients can see the invoice (monitoring the monthly consume of the 

electricity), save it, print it, and see even the whole historical consumption of their contracts.  

 

One new benefit for all clients was the data-cleaning form updating those contract personal 

data each time clients have changes on those personal data.   

 

2. Further analyses on developing the E-Bill platform.  

Based on the survey feedback from the invoices delivered/not delivered by “Posta 

Shqiptare”, invoices re-printed on the Customer Care Centers resulted that customers were 

having a great need for having on time the electricity bills, not making them staying on big 

queues getting monthly invoices because of non delivered by “Posta Shqiptare” on their 

home environment (or delivered in open spaces where the possibility to be lost was a big 
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problem for all clients). 

The delivery of invoices delivered by “Posta Shqiptare” at households clients or private 

clients was around 10-30% declared as undelivered invoices, and the number of customers 

waiting for getting the re-printed invoices at our customer care centers was increased 

monthly up to 15-30%.  

At this stage “CEZ Shperndarja” decided to have a new platform to help and support their 

clients as even per the data cleaning project: 

 Designing and implementing E-Bill (web platform) generating all customers 

invoices  

 Designing and usage of Data-Cleaning form for updating and correcting all 

clients’ personal data. 

 Delivering invoices in the most difficult rural areas through the readers staff 

and make aware clients using E-Bill more often through internet 

Since the beginning the number of clients registered on the first two months was up to 

50.000 clients, and after two years application running the total number of clients was 

400.000 customers registered (households and private ones).  

 

3.  Analysis and Definition 

The detailed analyses consisted on several meetings and interviews done with the Customer 

Care, Sales, Collection, Distribution, and IT Departments the requirements specification 

document was created for developing the E-bill application and Data-Cleaning form. 

Review of existing documentation helped us on understanding all elements of actual 

electrical invoice. The whole database platform already existing in Billing System, was a 

good reference when working for the final requirements specification document for both E-

Bill and Data Cleaning form.  

Project Methodology used 

 First phase had the following sub-phases: 

 Analysis and Definitions 

 Implementation (Active development) 

 Backup Policy Design and implemented daily and weekly 

(the back up was with one day delay with Billing System data). 

 Second phase had the following sub-phases: 

 Final preparation (Migration, Integration tests, Documentation, user 

training) 

 Simulation before Going LIVE supporting or not 1.2 million 

customers 

 Go Live in 2 phases 

 First Phase testing with internal users of the company 

 Second phase go live 

In general, all CEZ Shperndarja internal users using the E-Bill system from the Intranet and 

all other customers accessing from Internet founded the importance of such application and 

how useful was for all clients such a platform. The success or the failure of a software 

system depends mostly on its utilization.  

If the E-Bill application doesn’t help and facilitate user’s work, or if it is too complicated and 

time-consuming for them, they will never use it and that is why the correct definition of 

functional requirements is essential.  

 

4. Software Design, Data and Software Model 

For E-Bill platform we have chosen the WAMP platform as a dynamic web-based 

application of type client-server developed and implemented in a Windows-Apache-
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MySQL-PHP platform. The application is installed once in the server and, all clients can 

access and use the application from their computers home/office all over the Internet [3, 7, 

and 8]. 

After the analyses phase on the functional and IT platform it was agreed for the further steps 

on the software design part as usually considered as the most crucial one or the success of a 

the E-Bill development part. It consists in developing a database and software model which 

will interact with the database for storing, modifying and retrieving data.  

The first step in this phase was modeling the real world system in a well structured database 

(used the same table structure as Billing DB but a normalized one). This model is 

represented by the entity-relationship diagram as shown in figure 3. 

During the designing and normalizing the E-Bill Database, we have done the proper analyses 

of the real world system and model it in a database. A well-designed database takes time and 

effort to conceive, build and refine, this was done for E-Bill keeping in mind all problematic 

platform the Billing Database was phasing during the time. The main DB which replicates 

daily with the E-Bill Database is the Billing System Database.  

An effective data model completely and accurately represents the data requirements of the 

end users. The model used for E-Bill eliminates redundant data, it is independent of any 

hardware and software constraints, and can be adapted to changing requirements with a 

minimum of effort [1, 2, and 4]. 
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Figure. 3. Entity-Relationship Diagram of the E-Bill Platform 
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In figure 3 are shown the most important entities of the model and their relationships, where 

this core model was achieved after consulting several times the requirements specification 

document in order to assure the best modeling of the real world system. The further step was 

designing the software model and it was already agreed to use Object- Oriented Modeling as 

one of the most used techniques based on the advantages it offers.  

 

5.  Implementation 

The next step is the implementation of the software for interacting with the database and most 

importantly offering a user friendly interface to do so. E-Bill platform everyday make a copy 

of the previous day registered regularly on Billing System on a day routine, meaning the E-

bill platform is one day in delay with the main DB of Billing System from which gets the data 

and fulfill the others tasks for generating the invoices platform for the clients registered and 

requiring their data. 

The communication between the database and the software includes: 

 Storing data/information into the database 

 Modifying data/information already stored in the database 

 Retrieving and consulting data/information 

Each user of the application should fill identification requirements in order to login in its 

personalized interface and use the application and its features. 

 

6. Conclusions 

With the initiative of the ICT Director and full support of Sales Division Director and 

Customer Care Director of CEZ Albania/CEZ Shperndarja it was established a working team 

for the analyses, design and implementation of E-Bill system. The goal of this project was to 

develop E-Bill platform helping all around Albania CEZ Shperndarja customers generating 

their electricity consumer invoices monthly, historical invoices and updating their personal 

contractual data on Billing System through Data-Cleaning form. Encouraging community 

acceptance and adoption of Web applications calls for initiatives to make such applications 

more broadly useful to users in their daily activities. To this end, we claim that a path - based 

incremental development approach, in which users are involved in evaluating each increment, 

is a good approach for appropriate technology Web applications. 
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Abstract 

We use the optimization of the non additive entropy model for the non equilibrium systems to 

analyze the exchange rate for some currencies in Albania where especially the number of data 

points is very rare. Here is considered q-Tsallis parameter evolution for different lag of time. We 

alternate it with our recent view as log periodic study and stability analyses to shed qualitatively 

more light on metric elements for exchange market in Albania which specifically differ from 

standard models. The behavior is found to be similar to the exchange rate and stock exchange 

index on normal economic environment. It remain some more arguments using numerical 

simulation to better diagnose processes albeit metric elements are touched within this work.   

 

Keywords. Tasllis entropy, exchange rate, distribution of returns, log periodicity  

 

1. Introduction 

We showed recently the log periodic approach for exchange rate data series of currencies 

traded Albania. Even being a very specific case where no real stock exchange exist and data 

series are very rare-one per day, this system is analyzed  straight forward according 

Johansen-Ledoitte-Sornette (JLS) model, and particularly the bubble behavior herein is 

evidenced and studied [4,5,6]. Later the stability analyze is applied to better distinguish self-

organized regimes and their metrics [12]. Here we continue with another econophysics view, 

analyze from non equilibrium statistics offered by the non extensive entropy [1].  It can be 

useful working on the Tsallis distribution for successive changes on the price and for the 

analyze of residuals from log periodic approach. In elementary theoretical framework Tsallis 

distribution is introduced as an extension of Boltzmann Gibbs distribution 

)exp(~)( EEp  based on the additive entropy variable, as an effort to continue using 

thermodynamics for complex and nonlinear systems.  By mathematical extension of the 

source equation for exponential distribution xeyy
dx

dy
~~   to another parametric one 

x
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~~  , one make use the generalized exponential and logarithms on the forms 
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[1] are introduced as “thermodynamic variable” for systems obeying to the parametric 

differential equations. Its optimization will produce a probability distribution of the form 
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 [2] that can produce asymptotically so called q-Gaussian forms, Levis 

distributions or even power law tail, largely found on real and complex systems.  

The key idea on such application is the use of stochastic change of stock indexes [3] or 

exchange rates as variable (x) to evaluate the appropriate “entropy” looking for extreme 

values of this lasts. Here it is crucial to consider systems not far from  equilibrium as 

concepts of statistical physics could be meaningful.   Constraints are imposed accordingly for 

the moments as normalization of the probability  1),( dxtxp  and to others called q-

moments likely on the ordinary case (but naturally with other meaning)  
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 . Maximization 

of the entropy under those constraints gives rise to q-statistics and the corresponding 
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tZ  with B a beta-Euler function. Thermodynamic temperature is 

calculated as 
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q tZt
 . It is demonstrated that finite variance  will be found if 

3

5
1  q .  A very interesting characteristic for those probability distribution functions is that 

they can be derived directly form the dynamics expressed on Fokker-Planck equation of 

anomalous diffusion, or even more the Black-Shole formula. Q-Gaussians arising from those 

systems are very useful on the explanation of empiric shape elements as kurtosis and 

skewnes, largely mentioned on the volatility distributions.  In the large x limit the probability 

distributing become 1

2

~),( 


qxtxp  and the measurement of q is possible directly.  The Tsallis 

approach make use of distribution given in equations above where the metric elements as 

parameter q, statistical temperature   and partition function Z can be found directly by 

fitting technique. Routinely the non Gaussian behavior is measurement by kurtosis 
4

4




k  

and  
3

3




skweness .  Here we will estimate q which tells the distance from the Gaussian and 

consequently the presence of correlation on data series.   

 

2. Tsallis distribution exchange rate of currencies traded in Albania  

On our study we consider firstly the measurement of kurtosis, skewness, pseudo temperature 

quantity 1  , partition function 1  and Tsallis q parameter, assembling them on a single 

vector V. Using standard fitting techniques and standard test the evidence of metric vector V 

is recorded for different data series. In coherence with similar application we test the 

existence of traces of anomalous diffusion using time data series 1)1()1()(   jpjp  

where   is an interval of real time and p are value or its logarithm exchange rates of specific 

currencies. For practical purposes we considered the exchange rate Lek/Dollar and Lek/Euro 

on the time windows [2008,2013], recording each vector parameter found for time lag from 1 

to 22 (that is one day to one month). Analyzing the distributions of   returns valuated as 
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above we find directly that Tsallis curves are better fitted than Gaussians and this can be 

evidenced immediately even by naked eye. We see that Tsallis parameter q has a rich 

dynamic on the Euro/Lek exchange rate distribution whereas after 5 days lag practically ti 

goes to 0.9 and remain stable for very time lag in-between a month lag for the Dollar/Lek 

exchange rate.  Kurtosis and skeweness are volatile on the two cases (Tab1). 

 
We see that “characteristic temperature” as an estimation of intensive parameter on the 

system is different for two exchange rates considered. In-between time interval considered, 

the    parameter keeps growing  for Lek/Dollar for about a month trading period (21 days).  

The curves will be good fitted qualitatively by a Gaussian or another symmetric function but 

analytically it is difficult to argue that because the number of points are very small. Under 

those considerations the Lek/Euro will reach the highest value for parameter    in-between 

13 trading day lags. The intrinsic “lag” of maximization of parameter beta here is at least 

30% bigger in the case of Dollar/Lek exchange rate compared with Euro/Lek rate, that is 

dynamic processes seems to be more intensive on Euro/Lek exchange. 

 

 

Fig1. Tsallis fitted distribution (red curves): above: Euro/Lek exchange, below 

Dollar/Lek. Blue points shows real data points   
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Dollar/Lek     Euro/Lek 

 

Kurtosis    Skewness   Alfa    Beta         q  Kurtosis    Skewness   Alfa    Beta         q 

9.1788    0.5599    0.1504   59.9127    2.5442 19.7784    0.0916    0.1786   32.3042    1.9564 

    4.6710    0.1426    0.0673    3.8037    1.6727    13.6388   -0.1249    0.1190    8.0336    1.3558 

    3.9154    0.0764    0.0565    1.9049    1.5925    13.8758   -0.0349    0.1245    7.3860    1.4539 

    3.2570   -0.0705    0.0406    0.8547    1.2476    11.8229   -0.8229    0.1062    5.3138    1.3046 

    2.9652   -0.0514    0.0356    0.4517    0.9000     9.0580   -0.2903    0.1069    7.4380    1.6004 

    2.7077   -0.0452    0.0333    0.3441    0.9000     7.1535   -0.0058    0.0906    5.0606    1.4311 

    2.5130   -0.0331    0.0305    0.2840    0.9001     4.6728   -0.3210    0.0694    4.8622    1.4648 

    2.6007    0.0319    0.0336    0.2700    0.9001     7.0151   -0.0168    0.0864    3.8434    1.3827 

    2.6264    0.0336    0.0333    0.2397    0.9000     5.6470   -0.2355    0.0800    4.9465    1.6244 

    2.6276    0.0259    0.0338    0.2143    0.9000     4.4756   -0.2028    0.0626    4.8337    1.6569 

    2.5557   -0.0013    0.0329    0.1902    0.9000     4.5942   -0.5061    0.0567    3.3650    1.4454 

    2.4603   -0.0218    0.0320    0.1681    0.9000     4.1559   -0.3736    0.0588    3.7596    1.5528 

    2.3643   -0.0254    0.0294    0.1498    0.9001     3.9263   -0.2276    0.0548    3.5714    1.5498 

    2.2834   -0.0342    0.0288    0.1370    0.9000     4.2229   -0.1961    0.0606    4.2960    1.6113 

    2.2386   -0.0506    0.0283    0.1208    0.9001     4.1806   -0.2278    0.0618    4.4996    1.7842 

    2.2401   -0.0851    0.0289    0.1154    0.9001     4.1657   -0.1439    0.0582    3.9199    1.7402 

    2.2527   -0.1210    0.0288    0.1091    0.9001     4.2503   -0.1641    0.0615    2.5754    1.5177 

    2.2217   -0.1428    0.0282    0.1006    0.9001     4.2902   -0.1739    0.0663    4.8022    1.9686 

    2.2661   -0.1435    0.0300    0.0965    0.9000     4.1221   -0.1648    0.0620    4.2012    1.9648 

    2.2489   -0.1587    0.0296    0.0920    0.9000     3.8860   -0.1730    0.0679    8.5898    2.4999 

    2.2011   -0.1789    0.0278    0.0839    0.9000     3.9900   -0.1804    0.0632    5.2940    2.1870 

    2.2167   -0.2113    0.0273    0.0801    0.9001     3.7956   -0.1446    0.0620    5.5574    2.2540 

 
 

 

Fig2. The dynamics of  the q-Tsallis 

parameter (x-axis: time lag) 

Fig3. “Thermodynamic –like” parameters .  

 

Table 1. Elements and properties of distribution and Tsallis approach 
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An optimized point is realized sooner on this case.  Not going more deep for such findings, 

clearly the evolution of two exchange rates are different and full with rich dynamics. By 

nature this can be expected but the Tsallis approach give numeric evaluation. A more analytic 

Tsallis view could be effective using intraday records and will bee considered in the next 

issue on this framework.   

 

3. Review of logperiodic analyze of exchange rates. Rare data point case. 

We focus our effort on cases where log periodicity has been estimated as good approximation 

for exchange rate behavior asking again the question: is log periodicity an appropriate 

approach for our specific time series? If yes, the residuals of real data points from this curve 

should not contain any information so they can be approximated by an white noise.  

Accordingly we can expect the price to be sum of two terms, a  fundamental log periodic and 

a stochastic variable wpp Lpd   where Lp index stands for log periodic, pd the closing 

day price and w  a noise term to be examined. The log periodic analyze of Dollar/Lek 

exchange rate and the price of precious metals during the crisis of 1997 is rechecked and we 

see that distribution of the residuals from log periodic curves is better fitted to a Gaussian 

(q=1), so log periodicity is substantially characteristic.   Recently our JLS model applied for 

others time interval of our rare data point system gave credible estimation by the post 

mortem analyze in the case of self-organization regime. We can argue using fractal structure 

Fig3. The behavior of exchange rates of Dollar/Lek on 1997 (the picture 1) and 

distributions for residuals. On the left, the prices, on the right the residuals from log 
periodic approximation.  

 

Fig4. Log periodicity for Euro-Lek exchange. rate: residuals  analyze  
(2011, april 2013) 
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responsible for log periodic behavior that system copied itself and rare data point could 

shows the same shape as a virtual system with many elementary activities. Tsallis analyze 

proposed herein could help, adding another view for the system. It is believable that for such 

complex systems, having confirmation from different perceptive, the reality can be easier 

understood.  Therefore the confirmation from the proposed view here, can be used to a better 

analyze for the log periodicity. By those arguments we can speak more quantitatively on the 

post mortem analyzes and  we can speak for some capacities for the perspective e.g 

forecasting in cetteris parribus conditions. As final result, we undertake such a look on 

today’s exchange rates where a log periodic shape is considered characteristic for the data 

series of Dollar/Lek and Euro/Lek exchange rates. Using Tsallis distributions technique for 

residuals of  real points form log periodic approach,  on the case of Euro/Lek exchange rate, 

we see that the best fitted curves will be the Gaussian ( 1q ) characterized by total error five  

Fig6. Turk Lira/Euro and Mcd.Dinar/Euro Tsallis distribution analyze of log periodicity.  

 

Fig7. Q-Tsallis findings for log periodicity approach: Kuna/Euro (left side) and Dinar/Euro (Right 
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times smaller than Tsallis one (fig4). According to this approximation, a strong toss is 

expected to happen on the end of September 2013 for Lek/Euro exchange rate if no strong 

contra measure is taken. Really it occurred at mid of September 2013. Another happened at 

the end of November 2013. According to the analyze as above, the exchange Lek/Dollar the 

Dollar/Lek has not a log periodic trend, as the distribution for residuals is a q-Gaussian 

( 01.1q ), not pure Gaussian (fig5).  

 Using the above q-Tsallis test, we had reported interesting results for other exchange rates in 

Balkans countries [12] again using only one day data points. We see hereby that a log 

periodic behavior is present on the exchange rate for Turkish Lira and Euro and quantitative 

forecast could be estimated in this case as distribution of residuals form log periodic approach 

are normal (q=1) whereas Croatian currencies experienced a log periodic strong toss near to 

the unification date with EU. Macedonian Denar/Euro and Serbian Dinar/Euro exchange rate 

 do exhibit complex behavior as resduals ar q-Tsallis distributed with q different to one 

(q=1.08 for Mcd Denar/Euro and q=1.5 for Serbian Dinar/Euor exchange rate.  

 

Conclusion.  

Modified Tsallis analyze is offered herein as an alternative tools to inspect the credibility of 

the log periodic approach. If residuals form log periodic approach fits better to the Gaussian 

rather to the q-Tsallis distribution, the log periodic approach seems to be a good model to 

approach rare data points exchange rate series therefore quantitative estimation of the critical 

time, critical price, windows of self organized regime etc could be more credible. Applying 

this technique we’ve better identified the log periodic precursor on Lek/Euro exchange rate 

that underlies the rates and will give a toss on September 2013 which are likely to occur 

approximately in intervals that can be estimated from fractal structure. Using directly Tsallis 

distribution we can better evaluate the correlation in long range. So, daily data series shows 

high value of q parameters around 1.5 whereas weekly exchange rate will relax the situation 

giving q~1.2 or less. This is an indication that our exchange rate is somewhat controlled 

differencing from a real stock exchange market, limiting further forecast capability of JLS 

model applied for this case. Other system of exchange rate in Balkans considered herein do 

shows complex dynamic on the rare data point series, where log periodic behavior is checked 

using Tsallis q-distribution. Some of them seems to be out of self organizing regime on 

medium range (one year analyze) as Serbia and Macedonia, whereas Turkey currency has 

entered such a regime. We see that on those cases Tsallis q distribution technique offered an 

valuable alternative tools for quantitative analyze. We can therefore propose this crossbred 

technique to catch many dynamic elements on specific data series and to be used for detailed 

expertise.      
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Abstract 

The focus of this study are the different ways of security concerns that are taken to e-

Banking in order to reduce internet banking frauds at credit card purchases and also at 

Automatic Teller Machine (ATM).The time factor is difficult to be accessed for critic datas 

over the subject thanks managerial classification of some informations as confidential 

ones so financial commitment has been the main boundary of this study.     

Using questionary contribution we have collect the neccesary information  to test the 

available hypothesis and used Hi squared test to prove their genuinenes. 

 

Key words: Hi square, e-Banking, ATM. 

 

1. Methodology   

Methodology is defined as an “analysis of method principles, rules and postulates depended 

on a discipline “or “a particular procedure or set of procedures”. Methodology includes above 

concepts given that they are related to a discipline or a special field of investigation:” group 

of theories, concepts and ideas; comparative studies of different approximations; and critics 

for individual methods”. There are three approximation communions for searching method: 

Quantitative approximation:”is the one where the searcher initially use pre-positivism 

pretences to develop the knowledges(e.g. cause and consequence thought; reduction on 

variables; hypothesis and specific quetions;the use of measurments and observations; and test 

theory), employe strategy for investigation such as eksperiments or polls and data collection 

from a predeterminated instruments that gives statistical datas”. 

Qualitative approximation:”is the one in which the study takes knowledges from initial 

pretences of a constructive perspective(e.g. vastness meanings of individual experience,the 

meaning of social and historical construction with a purpose to develop a theory or a 

model)or participation perspective(e.g. politics,subject oriented,co-operative or switch 

oriented)or both of them. It also uses searching strategies such as narrative, phenomenon, 

etnographics, studying based on a theory or case studies.The searcher collects open datas 

with the main intention to develop the study from datas. 

Mix-methods approximation:”is that one in which the searcher tends toward basic 

knowledges or pragmatic field(e.g. consequent oriented, focused on a concern).Here are 

being collected numerical and textual datas (e.g via interviews) in a way that final data base 

presents quantitative datas even qualitative information. 

Even having the above mentioned methods, the right methodology will never be found 

because each one of them has something that halts. All depends on the purpose, on the 

collected data and the time that will be spent over them. The most essential thing is to use a 

method that brings appropriate  dates  to accomplish the purpose.  

 

1.2 Researches on projection/process 

A searching process has to follow some obligations such as identification of a problematic 

zone, exploration of previous literature, perpetration of a search for a case study, data 

collection and synthetisation as well as their analyse and presentation.The main object of data 
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collection  regarding this explorative practice is based on two main approximations :primary 

and secondary.My focus was on interviews but I am also based on data collection in different 

banks website.Primary datas are collected thanks contribute of questionaries and direct 

questions to Tirana’s Bank staff.Collection of secondary datas is based on existent evidences 

that sustain my research.Searching process follow this model: 

Searching problems begun to enunciate: Initial point for every searching practice is the 

recognition of the problematic zone which is very difficult to understand.The best thing is to 

find the appropriate questions.”What do I want to discover?” is a question that should take an 

answer.The hole research should be based on this question.We would find it difficult if the 

problematic zone wouldn’t be well defined.My interest is focused on the impact of 

information technology in Albania and security concerns of e-Banking. 

-Case study-This method is a way of study social phenomenons through intensive analysis of 

individual cases.This way takes into consideration the fact that the case in study is a 

representative of all the cases of the same type in a way to could generalize and being applied 

even in other cases of the same type.The only reason of usage of the case study method is to 

gain informations from different situations similar to the problematic situation of 

research.When a case study have to be projected and observed,exists three elements that 

everybody should take into consideration.They are: definition of the case study,data 

collection,decision about the way that they will be collected,analysed and announced. 

-Data collection-Datas could be collected in different ways. Interview is the most common 

method used in quantitative methods out of all types of business and management.There are 

two types of interviews: structured interviews and unstructured ones. Structured interviews 

refers to a situations where the same answers is done at the same order to all the interviewees 

meanwhile the unstructured one is based in deepness and easiness of interview structure 

form. Interviews can be done face by face or through the telephone.The last ones are 

appropriate when it is seeked fast information from other geographical places. The main 

disadvantage is is that the interviewee can break up wherever he want,without letting know or 

giving any explanation. 

-Data analysis-Thaks the usage of  quantitative statistical meters for researches, data analysis 

and their presentation is generally simple. Tables and graphics are tools used for data 

presentation and the report could be structured by these performances meanwhile in 

qualitative researches these seems to be difficult. 

 

1.3 Election 

An election with capacity of 105 is taken to represent the population in study to collect datas 

for this research. Based on datas derived from this election, normally are taken 

generalizations for the population.The extracting procedure of election is based in a random 

access election.This procedure is used because it gives to all the elements of population the 

possibility to have an independent representation and equal to the election of 105 members. It 

was simple and easy in terms of conception and application. 

 

1.4 Instruments used for data collection 

In order to collect datas, questionaries are projected and sent to people to reply.Because of 

the fact that the researching projection is based on primary and secondary sources of data 

collection,unstructured interviews are done to fulfill personal questionaries.For primary data 

collection is used the confrontation face to face with the interviewers.Questions were 

projected in a way to facilitate the answers.The questionary was built in two sections.Section 

A contains general datas of interviewers such as gender,age,social status,qualifications,work 

experience ect.Meanwhile section B is projected to obtain based on searching 
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terms.Furthermore, questionaries are adapted in a specific way to identify individual 

knowledges regarding information technology and subject security issues. 

1.5 Credibility and validation 

Credibility in a few words stands for an idea that other searchers will obtain the same result if 

they repeat the same study.On other words,credibility is the level that rates infallibility and 

gives resistant results.Being well informed about interviewers could be a way to increase 

credibility and this could encourage them to be more opened and detailed regarding required 

questions.Credibility can be promoted sending to the interviewers only the questions they 

want to answer,before the interview.Validation refers to a level of attendance dedicated the 

search.It also refers to “ability of an instrument to rate what is projected to rate”.The idea of 

validation refers to data quality and could be important in any aspect of searching 

process.Questionaries are built for this searching concerns ,in a way to collaborate with the 

purpose, were subject of a validation process consulting with the experts of the field to whom 

was clear the contemplation of the work. 

 

1.6 Data collection methods 

The main source were questionaries and unstructured interviews. 

Questionaries:Were the main instrument for data collection in this study.They were projected 

to obtain the necessary information for the research.Two questionaries were built up to 

realize this study.The first one contained questions unconnected in order to obtain 

information regarding the impact of information technology whereas the other one was for 

infrastructure use,the weakness of banking sector in Albania.In order to simulate 

collaboration among the interviewers and to make them feel confort with no doubts for the 

purpose of the research,was start with an ingoing letter regarding questionaries which 

specifies that every answer regarding the survey will be used for searching purposes and 

every information will be treated as a confidential one.Out of 105 distributed questionaries to 

be answered,90 were returned. 

Unstructured interviews: This method was used as an additional or supplementary part of 

questionary to collect datas because it offers possibility to explore different aspects that 

cannot be accomplished by questionary and also to be able to approach questions.So the 

answers came from people that didn’t have time to write letters because of their limited time . 

Secondary sources: Secondary sources of data collection includes:articles,public official 

documents,magazines,literature collection over this purpose or internet navigation.These 

were the attributes that fulfilled the information background of study. 

 

1.7 Data analysis method 

While the percents of tabular forms  were adapted to personal data background and few other 

questions were put frontward interviewers,statistical formulas of 2  HI square was used to 

analyse and interpret the answers related to the main variables of hypothesis. 2  was used to 

verify validation,credibility or to test if there is any relationship between a group of variables 

with another one using the importance level of 5%.To evaluate 2  this formula is taken : 

                 2=(fi-ei)
2ei                       

Where fi = frequency of investigation and ei=expected frequency. 

Degrees of freedom (d.f)= (r-1) (c-1),where r=number of rows,c=number of columns; 

If observated value is higher than critic value,main hypothesis falls in with the determined 

level of importance. 

 

2. Data analysis and interpretation of the results 

Data analysis and interpretation of the results in the quanitative research is commonly less 

sophisticated based on the fact that there are used statistical calculation.Tables,reports and 
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graphs used for data presentation can be structured around these performances.In the analysis 

of qualified information the search required a deep investigation and subjective data 

investigation in oreder to explain the major part of variances in the study field.Total number 

of questionaries distributed to Tirana’s Bank stuff was 105.Total number of returned 

questionaries was 90.The 15 left couldn’t been collected for the below reasons: 

-10 of them lost their questionary 

-5 others didn’t appear anymore(job-leave or transferation) 

 

2.1 The election used for the interview 

Interview can be described as : 

-Meaningful conversation. 

-When two people join to produce a conversation form. 

-Process and communication act.With the above defined context there are certain types of 

interview(e.g.Interviews for job,research,study ect) for different purposes, all linked to the 

main aim of collecting data indifferent situations.  The actual data can be input in generating 

quantitative researches. 

 

2.2 Data collection 

Based on interviews taken, i discovered that these measures are used for operations in e-

banking: 

- PIN code for credit cards: a PIN (Personal Identification Number) is an unique multi-digital  

number  for an individual associated with a credit card.Usually it is a  4 digit 

number. On this, the credit card holder can withdraw money from ATMs and 

also buy in stores. 

- extra PIN Equipment: Generator of extra PIN-it is an electronic device that in  automatic 

way produces passwords that are used only once, being even more 

through their functional smartchip and USB connectivity. Used for online banking. 

- Identification of bifactorial login for online-banking. 

The above are common security measures used in banks, moreover is the 

need for good antivirus, firewalls to be installed in the system, 

also use the Electronic Transaction Protocol (SET). From research it was discovered that if 

one of these measures is stolen from a vehicle via the Internet, e.g credit card, client probably 

will  lost his / her money . 

 

2.3 Data analysis 

For data analysis, i have choosed statistic  2 .  2 test can be used to 

determine whether the observed frequencies is statistically significant from 

that expected. As in other statistical tests, it starts by building the null 

hypothesis (H0:no significant difference between observed frequency and that expected) and 

the alternative hypothesis (H1: there is a significant difference). 

Based on what test will be issued in  2  we will accept or not based hypothesis. 

Decision rule 

Dont accept the hypothesis if calculated  2 is greater than the  2 in the table. 

And accept the hypothesis if calculated  2 is smaller than the  2 in the table. 

 2 in the  table is obtained from the use of the formula amount  2=(fi-ei)
2ei                       

The level of significance is α = 0,05. 

The degree of freedom = (c-1) (r-1) = (4-1) (20-1) = (3) (19) = 57. 

Where c, r are the number of columns and rows not counting the total columns and rows. 

From  2 table in statistical books , we discover that  2 (57 degree of 

freedom with significance level-0.05) is 75.62 for the first hypothesis as well as for the third 
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one, while the second hypothesis is 72.15. 

 2 calculated for hypothesis 1, hypothesis 2 and 3  is respectively 321, 309.6 

and 258.2. 

Hypothesis 1 

H0: Introduction of E-Banking has not improved the efficiency and effectiveness of Bank  

HA: Introduction of E-banking has improved efficiency and effectiveness of Bank  

Calculated X2 = 321 X2(table)= 75.62  

Therefore, the hypothesis that the introduction of e-banking has improved efficiency and 

effectiveness  of Tirana Bank is accepted.  

Hypothesis 2  

H0: Introduction of E-Banking has not helped in reducing fraud in the Bank  

HA: Introduction of E-Banking has helped to reduce fraud in the Bank  

Calculate X2 = 309.6 X2 (table)= 72.15  

Therefore, the hypothesis that the introduction of E-banking has helped to reduce fraud in the 

Bank is accepted.  

Hypothesis 3  

H0: The revolution of electronic communication and information technology has not 

increased banking profitability.  

HA: The revolution of electronic communication and information technology has increased  

banking profitability.  

 2 calculated = 258.2 2(table)= 75.62  

Therefore, the hypothesis that electronic communication revolution of information 

technology has increased bank profitability lies.  

Thanks to the time factor, the Bank of Tirana was chosen as a bank for the study as a leading 

bank in Albania. The above results are not very safe to be able to generalize to all banks, but 

create a convincing model of the sector.  

 

3. Results of tests 

Result found by testing the first hypothesis revealed that e-banking has significant effect on 

the effectiveness and efficiency of the bank. Through e-banking, banks are able to produce 

information and technical assistance online, 24 hours. Also, e-banking allows customers and 

businesses to order and receive products and services online safely. Moreover, e-banking 

creates a medium where information and data can be obtained as short as possible. 

Recently, many banks in Albania have adapted an online advertising presence, first in terms 

of informational or interactive pages. They have created a transactional website. 

However a number of banks that do not yet offer services through internet banking 

transactions are improving their sites to achieve fast enough in providing such activity in the 

future. 

Although Internet banks offer more or less the same services as traditional banks, analysis 

consider internet banking as a tool to keep the growing number of sophisticated clients, for 

developing a new customer base and get a larger number of deposit assets. A typical online 

banking site specifies the type of transactions offered and provides information on the 

security of accounts, for online banks generally have operating and transactional costs lower 

than traditional banks, they are able to offer low-cost controls and highest yield certificate of 

deposits. Internet banking is not limited to a physical site, some Internet banks exist without 

all bank branches. In addition, in some cases, banks in the web are not required to carry out 

transactions with central banks and have the ability to do transactions with them and carry 

large amounts of assets transactions immediately. Based on analysis of the industry, e-

banking provides a variety of attractive options for accession by far the accounts, including: 
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- Availability of services transactions or investigation at all times 

- Links to worldwide  

- Simple access to data transactions, as well as the moment in history. 

As a result, "making bank" is a term that tries to describe widely distributet alternative 

channels 

that exist today. Different banks may otherwise describe it, but if you are offering online 

banking, can indisputably say that you are inside e-banking. 

Testing the second hypothesis suggests that electronic bank has helped to reduce theft 

banks. 

One of the biggest challenges in the development of electronic trading has been for banks and 

traders to overcome the issue of identification and verification of accounts to customers for 

purchases online. While credit card system is inside a process that verifies and identifies 

transactions, Internet equilibrates challenges for merchants not only to evaluate the available 

funds in an account, but also to identify the client is authorized to pay from that account. 

Lightly in the life of E-commerce, this situation led to the development of the protocol SET. 

In the physical world, traders can evaluate the identity of the holder of an account by 

compare the signature on the credit card with the signature on the bill. But in the virtual 

world, where the customer is not present, the dealer did not know if this person is authorized 

to use the account number to enable the transaction. The risk to the environment of e-

commerce is that without some additional controls, exposure to stray from the use of 

fraudulents is always high. 

Result found by testing the third hypothesis tells us that the bank has increased its electronic 

banking profitability. It is Admitted to have provided a satisfactory return on the investment, 

mainly ATM network. Mobile Banking and Internet Banking remain whether enough new 

investment, both in number of customers who conduct transactions with them. However the 

impact of information technology has placed the largest order in the world of banking 

transactions. 

 

4. Conclusions 

Conclusions below are  based on the results achieved from the study: 

Electronic Bank has a significant effect on the efficiency and effectiveness of the bank. 

This means that banks are now able to provide better services to their 

customers and to respond all the time. Before introducing the e-

banking, consumer experience, were poor in terms of their service 

time and operational services (e.g drafts, bank transfers, management control, etc.). 

Products offered are a range of limits as savings, coins, thanks to investment accounts 

practices of traditional bank, but electronic bank has made a greater impact on 

the effectiveness and efficiency by giving space to the best hybrid products. 

Safety of transactions is also effective since the introduction of E-banking. Customers can 

obtain information online quite simply from the bank without having to go 

physically there. However, e-banking in global terms has not reduced the rate of bank fraud. 

People can now find tricks of all kinds to get the PIN number or details of 

access to online accounts of clients. Albania has a consumer with limited knowledge to 

the theft of clever, and this is the reason why the number of thefts Albanian banks in the 

network of e-banking is minimal, not 

leaving without emphasizing that Internet Banking is zero. e-banking 

has increased banking profitability  by a small number of positive, but this does not justify so 

easy the quite large amounts of money invested in such an industry. However, the 

reduction of unnecessary costs to the traditional 

sector and increased consumer satisfaction remains strong points of the e-banking. 
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Today we are towards total globalization and technological developments have facilitated this 

process. No one puts into question that e-banking is one of 

these developments are changing the banking industry and is providing major effects in the 

regulation of banking relationships. Internet banking, as alternatives for the future of e-

banking is the best way to carry out any banking activities through a 

computer, without limits of time and geographical space. Today the use of internet 

banking is coming increasingly growing. Banking institutions are trying more and more to 

adapt this system in their banks. The challenge is the construction and maintenance of 

an internet banking system to not only meet the needs of clients, but 

also provide benefits by reducing costs. More and more  e-

banking is becoming not only a convenience but a necessity 

for clients of banks.  
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Abstract 

Currently we are living on time where technology is an integral part of our lives. As we have said 

in previous articles, technological tools now are taking a radical development towards the 

educational system. LMS platforms offer different services and opportunities to create virtual 

classrooms. Since the concept in the process of learning has changed, we are not on traditional 

process, so why not offer the possibility of creating virtual classrooms and implementing various 

auxiliary tools. This feature provides ease of implementation of the learning process. Applying the 

DM techniques, we are able to have a continuous control and classification of student behavior 

towards to their teaching activity. Distance learning seems contrary to what we call the learning 

process, but we can say that it helps when it cannot be achieved. We think to present the idea of 

creating a virtual classroom via LMS platform E-Front. It is thought that this class can be 

implemented in our university, as a facility of learning and teaching process on Faculty of 

Peshkopi, which is supported by our university lecturers. 

 

Keywords: Virtual classes, e-learning platforms, data mining techniques. 

 

1. Introduction 

Teaching process has changed, it is increasingly adapted with the technological tools. Virtual 

classes are a very good solution in cases where traditional teaching process cannot be 

realized. With the technological development that is happening nowadays, we can say that 

there are many facilitating procedures in the educational system, and particularly with the 

teaching process. The majority of Curriculum in our country is being adapted to the presence 

of the computer as part of the teaching process. Also we can say that some of them have 

integrated PC as part of data processing.  

E-learning refers to the use of electronic media and information & communication 

technologies (ICT) in education. E-learning includes all forms of educational technology in 

learning and teaching process. E-learning also is called as online education, virtual education 

or virtual learning environments (VLE) (which are also known learning platforms). E-

learning includes several data types such as text, audio, images, animation, and streaming 

video, and includes technology applications and processes such as audio or video tape, 

satellite TV, CD-ROM, and computer-based learning, as well as local intranet/extranet 

and web-based learning. E-learning can occur in or out of the classroom. It can be self-paced 

(asynchronous learning) or may be instructor-led (synchronous learning). It is commonly 

thought that new technologies make a big difference in education. [1] 

Online learning (for students and for teachers) is one of the fastest growing trends in 

educational uses of technology. Online learning overlaps with the broader category of 

distance learning, which encompasses earlier technologies such as correspondence courses, 

educational television and videoconferencing. Earlier studies of distance learning concluded 

that these technologies were not significantly different from regular classroom learning in 

terms of effectiveness. [2] 

Distance learning has its advantages and disadvantages, which nowadays are weighing more 

towards advantages. Below we show some of the advantages and disadvantages of eLearning: 
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Advantages: 
 Class work can be scheduled around work and family 

 Reduces travel time and travel costs for distant students 

 Students may have the option to select learning materials that meets their level of 

knowledge and interest 

 Students can study anywhere they have access to a computer and Internet connection 

 Flexibility to join discussions 

 There is more interaction among students and instructors than in large lecture courses 

 eLearning can accommodate different learning styles and facilitate learning through a 

variety of activities 

 Develops knowledge of the Internet and computers skills that will help learners 

throughout their lives and careers 

Disadvantages: 
 Learners with low motivation or bad study habits may fall behind 

 Without the routine structures of a traditional class, students may get lost or confused 

about course activities and deadlines 

 Students may feel isolated from the instructor  

 Slow Internet connections or older computers may make accessing course materials 

frustrating 

 Managing computer files and online learning software can sometimes seem complex 

for students with beginner-level computer skills 

According to a U.S. study results that students who use online learning have on average a 

better performance than those students who use a particular material in the traditional 

learning process. Online learning students have higher results than normal students, with an 

average effect size of +0.20 favoring online conditions. 

 

2. Virtual classes 

E-learning means: to provide material basis and didactic lectures and books that can be used 

in different courses through the Web, so we have a connection over the Internet. Regarding 

Internet connectivity, we can say that it is the element that can be easily achieved nowadays. 

Virtual classrooms should be built on the symbolic of traditional classes in schools. We 

should always consider the content or groups as students, teachers, executives, etc., and the 

relationships between them. Each element has its own rights management (individual and 

altruistic). To create a virtual classroom should be considering a structure which is based on 

three basic points that describe online learning: 

1. What course will be offered by 

 simple learning resources; 

 interactive e-lessons; 

 electronic simulations;  

 job aids. 

2. Methods of learning process 

 Collaborative learning 

3. The ways of communication (synchronous or asynchronous) 

Synchronous 

 Chat and IM 

 Video and audio conference 

 Live webcasting 

 Application sharing 

 Whiteboard 
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Asynchronous 

 E-mail 

 Discussion forum 

 Wiki 

 Blog 

 Webcasting 

Regarding the virtual classroom we think to create, it will provide both ways of 

communication, as well as, the data that will be transmitted will respond to either of them. 

For example, if we want to make an announcement about the schedule, presenting the course 

assignments, you can use asynchronous communication, instead, if we want to explain an 

important theme of the course can then use synchronous communication. 

Classes created in this way are very practical. Materials, books, lectures, videos, etc., that are 

thrown for a particular course, can also be used for other needs, such as part of another course 

or as a base material for creating tests. 

There are a variety of learning platforms with different levels of complexity, and despite their 

differences, they also have many features in common. Their most important features include: 

[3] 

 learning content management: creation, storage, access to resources; 

 curriculum mapping and planning: lesson planning, personalized learning paths, 

assessment; 

 learner engagement and management: learner information, progress tracking; and 

 tools and services: forums, messaging system, blogs, group discussions. 

Why we decided to work with E front platform? We are actually based on several key points, 

which are also called as the advantages of this platform against other platforms. The main 

features of E-Front in eLearning platforms are: [4] 

 User management 

 Lessons, courses, curriculum and categories management 

 Files management 

 Exam builders 

 Assignments builders 

 Communication tools (forum, chat, calendar, glossary) 

 Progress tracking 

 Authentication methods 

 Enrollment methods 

 Certifications 

 Social tools (lesson & system history, user wall, user status, Facebook 

interconnection) 

 Customizable notification system through email 

We have found on E front a complete solution. It offers a very wide array of functionalities; it 

is also simple and easy to use. Technical requirements of the solutions are open to, which 

means that we can implement these solutions quickly. E front platform itself has proven to be 

very durable and with a low cost of technical maintenance, it is easy and intuitive to use. We 

also do not have to spend time educating users. We have now expanded the scope of the 

learning content. 

In the traditional learning process, our job as lecturer lies in several phases, such as 

preparation of lectures, explanation, giving assignments, their control, tests or exams. All 

these represent the data that in need to work out manually or via an ordinary PC, where, 

among other things, we are not able to guarantee the result. Here comes a great job for the 

lecturer, if you multiply by the number of students. If we achieve that in this work the usage 

of technological tools then processing of data will be simpler and automatically the results 
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were more precise. Use of LMS platforms, in this case E-front provides facilities for 

managing work, because storage and processing of information collected, is mostly 

calculated by techniques integrated into this platform. 

As we have mentioned as a case study the faculty of Peshkopi as part of our university, in 

most cases we were not able to cover with lecturers. But it is not right that students do not 

develop learning, or to realize it with replacements that are out of profile. If there will be this 

virtual course, lecturers will be able to manage their matter from Durres, the course will 

develop correctly, lecturer-student communication would be continuous and teaching process 

will provide a high-performance. 

Except as stated above, another element that creates advantages is the fact that the activity of 

each student is maintained by creating a database in which we can calculate and extract 

results. On the calculation of results, might be used data mining techniques, some of which 

are integrated with LMS systems. 

 
Figure 3 Lessons creation on E-front 

 

The figure above shows the creation of a lecture by a professor, he can create; Insert new 

elements can create multimedia lectures etc. Each student can see these changes, and can also 

write comments and questions about topics of lectures. To these questions can answer the 

lecturer or the students themselves. 

We cannot actually talk about real results, because it is not yet fully implemented the virtual 

course, but according to a survey made by the students of Peshkopi is thought to have an 

increase of the performance and an active student activity. For example, the question: How 

satisfied are you with the actual education system? (Very satisfied, Satisfied, Good but needs 

to change, Not satisfied, should be changed completely). Most of the answers were 'Good but 

needs modifications' and 'Unhappy'. Below is the chart show: 
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Chart 1 Given answers 

 

Considering the answers on the above question we cause to improve the system through 

technological means. 

In fact, to create a virtual course is not easy. Till now we mentioned the final result, which 

constitutes even as the main advantage, because for those who will use, these methods will be 

much simpler. To create an online course needs to create a working group which deals with 

the study of the environment, what to offer, who will use, objectives purpose, results to be 

achieved, etc., we finally deal with the management and processing of these results, creating 

the possibility of their use even for other effects, as may be university or school performance. 

 

4. Data mining & E-front 

Creating a virtual classroom through the LMS E-front, we see that each action that we do in 

the platform is reflected in a database which is linked to this platform. So every course, user 

and activity will be reflected as a data on this database. Here we can use data mining 

techniques to achieve the specific results. For example, with classification algorithms which 

are integrated into Rapid-Miner platform, we are able to make a classification of students 

behavior to a specific course (Operating Systems), showing their performance in relation to 

the activity that they have had. 

Apart the classification based on feature (condition) classifier, another result, you can achieve 

is the grouping (clustering). So we can create groups of students who have had similar results 

in similar circumstances. Thus we are able to study and predict the behavior of students. The 

classification algorithms used in the field of education are Bayesian model (Naive Bayes) and 

decisional trees, and clustering algorithm is used with the k-Means. 

 

5. Conclusion 

Technological tools are a trend at this time. The education system is more and more guided 

by the technological development. The use of technological tools and methods in the 

educational environment, constitutes an increase of performance of this educational 

system.Use of LMS platforms provides facilities for managing work, because processing of 

information collected is mostly calculated by techniques integrated into this platform. In this 

study is shown that how data mining techniques and LMS platforms are used on Knowledge 

discovery in the field of education. The result was based on realistic reasons and answers so it 

is reliable, efficient and precise. Here we produce the results by performing on E-front LMS 

and the given answers of the students. On the basis of the activity we may predict and 

evaluate students and teachers.  
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Abstract 

Age of mobile users, is perceived as a barrier to mobile technology integration with 

organization processes, since there are large variety of devices, aps and operating 

systems. The study was conducted by analyzing data and processes of the Albanian power 

Distribution Company “CEZ Shperndarje”. In this study I’ll analyze the impact of the 

mobile technology implementation to end users and their behavior toward it. Part of this 

study shows how this technology helps the organization to reduce its environment impact. 

This study will show how users from different ranges of age and education react to mobile 

technology and will analyze the overall performance of this users and the process related 

to their daily operation. Mobility of field employees is the key for increasing overall 

organization performance, quality of data and help organization to manage better its 

resources. 

 

Keywords: Mobile Technology, performance, quality of data, employees, environment, 

CRM 

 

1. Introduction 

Nowadays the mobile devices are not limited just to send SMS and make phone calls but they 

are used from us for different purposes like navigate the web, check emails, play etc. Mobile 

devices capacity of storing and processing information has increased a lot and different 

operating systems have made these devices easy to use for almost everyone no meter its age 

or education. All these futures make mobile technology a suitable tool in order to replace the 

old PC at the office. The key feature of mobile computing technologies is mobility/portability 

[1]. Every manager can go out of office with its mobile device and access real time all his 

office applications, MIS System and e-mails from its mobile device. He can even authorize or 

initialize some important operation directly from its mobile device. This is possible due to the 

integration of mobile technology with other IS Components inside and outside the 

organization. 

I consider the mobility and convenience of the use of mobile devices the key to the success at 

nowadays and this is not just my opinion but it’s also the opinion of many managers 

operating in retail sector, Banking Sector, Utility Sector etc. We have entered in post 

computer era as Steve Jobs predicted. In 2011 mobile devices overcome PC shipments 

worldwide and this trend is not going to change according to Gartner [2]. 

Nowadays ICT Budget is reduced a lot due to current economic situation. The High Level 

managers in coordination with ICT Manager have to focus on how to spend this money in the 

most efficient way in order to increase the company performance and decrease operational 

and maintenance costs.  

The measure part of organizations, operating in Albania doesn’t embracing the mobile 

technology due to different reasons as mentioned bellow: 

 The workforce is not expensive. Integration and automation of processes though mobile 

devices in general reduce workforce. 

 Utility price is low (Electrical Energy, Water etc). Mobile devices consume less power 

than Personal Computers. 
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 Measure part of High Managers is used to have its employs on site in order to control 

them. 

 Mobile Devices, Mobile Technologies and Applications are relatively expensive, 

complex and need investments in order to integrate with existing IS and work processes. 

 The high management of the organization focuses more on office workers rather than on 

field workers. 

However things are changing in Albania and now the mobile technology is turning in a must 

for some important organizations like CEZ Shperndarje, Posta Shqiptare etc. In this paper I 

will show the study conducted by me in coordination with managers of the subject 

organization. 

The company I’ll present in this paper is CEZ Shperndarie the only Albanian power 

distribution company. This company has more than 4000 employees and more than 650 

workers are working on field for reading the meters of its client that are located all over the 

country. The average age of Meter reader’s average age is 47 and their education is at high 

school or lower level. CEZ Shperndarje has more than 1200000 active customers that should 

be visited by the readers once a month in order to get their monthly electrical power 

consumption. Also these clients take their bill every month, pay their bill every month and 

also have the right to officially complain if the bill is not correct or mismatched. Due to this 

workload the existing MIS system of CEZ Shperndarje is very complex and need to be very 

accurate and updated with client data. Adding to that complexity is the fact that individuals 

with various skills and abilities are responsible for executing business processes according to 

[3]. 

 

2. Organizations Challenge 

Three years ago CEZ Shperndarje had a decentralized billing system. There were 9 main 

branches that had their own billing system and these systems were independent from each 

other. It was impossible for high managers of the company to make any analyses of bills, 

income and nonpaid bills in a given moment. The only way for them to get this information 

was to wait for the reports from each branch and after gathering all this reports they merged 

them in order to come up with a single compact report for the organization. This procedure 

was time-consuming and not efficient for the organization needs. This situation was solved 

by implemented a centralized billing system in order to have all the information into a unique 

database and doing so It was possible for each manager to produce its own reports in an 

efficient way. 

The second and the biggest problem of the company at that time was the reading of all the 

matters in one month. This was done using printed lists that were distributed to each reader 

for its zone. The readers read the meters write the papers and send back to their managers. 

This was a very inefficient way for this operation because of these reasons: 

 The process of printing lists, deliver lists to the meter readers, gathering lists back again, 

input the data of the list to billing system.  

 Due to manual data entry from meter readers in their printed tables, and because of 

entering this information to the billing system by operators, there were a lot of human 

errors. 

 Printing costs were high, in this case environment should be considered too. 

 Processing the data in real time was impossible. 

 Implementation of automated checks during data entry in order to warn the end user 

(Meter Reader) in case of big difference in reading was impossible. 

There were two ways to change this for CEZ Shperndarje: 

The first option was to change all the Meters with online meters in order to get meter data 

online using a GPRS Network. This option was hard to implement, with high costs and the 
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project implementation time was too long. So this option was not taken in consideration from 

the organization because of its difficulty to be implemented in a short period of time and 

because of its high costs. 

The second option was a software implementation that uses Mobile technology in order to 

read the meters online and send data back to MIS Components in real time. By doing this the 

organization expected to increase the efficiency of reading process, reduce operation costs 

and decrease human errors by implementing logical checks for each reading. 

 

3. Technical Solution 

The prerequisite of implementing the Mobile Technology in order to integrate it with the 

existing IS components were as follow: 

 The purchase of smart mobile device for each user. 

 The implementation of Software running on this device that can send data to the IS in 

order to integrate Mobile Technology with IS. 

 The MNO that will provide connectivity real time through mobile device and MIS 

system. 

 Integration between Smart device and IS system in order to exchange information with 

each other. 

The Smart Device of type Motorola PDA MC55 was selected for this purpose and the 

operating  system of this device was Windows Phone 7. The device is shown in Figure 1. 

Figure 1. Motorola MC55 Device 

The technical specifications of the device are as follow: 

 Bluetooth and 802.11a/b/g connectivity with flexible VoIP 

 2 megapixel auto-focus flash-enabled optional color camera with decode capability 

 Multiple voice and data capture modes 

 3.5 inch high definition QVGA colour display 

 Available with a Magnetic Stripe Reader. 

 Bar Code Reader/GPS/Camera 

The software selected to integrate mobile technology with IS components was programed by 

Kvados Company and the software is called myAvis. Data connection between PDA device 

and IS components located in main office server is offered by mobile company AMC. 

Integration between PDA an IS was made by Kvados Company in collaboration with CEZ 

Shperndarje ICT Team. In Figuer2 is shown the interaction between different myAvis 

components. 
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Figure 2. Process of communication among systems 

4. Data analyses 

The data shown in this paper are gathered in two stages of the mobile project implementation 

and integration with IS and business processes: 

 

1. Situation before implementation of the new system that use mobile technology and 

integrate reading process with the components of IS. 

2. Eighteen months after implementation of the new system that use mobile technology and 

integrate reading process with the components of IS. 

These are the results of my analyses two month after the Reading through Mobile device 

method was implemented: 

Table 1 and Table 1 show the respective data belonging to Meter Reading Department before 

Mobile Reading was introduced and after the implementation of mobile reading through 

Motorola MC55 and myAvis system. Figure3 shows the same data in graphical view: 

 

Table 1. Data of MR Department before Mobile Technology Implementation/Integration  

Description QTY Unit 

Total Number of Meter Readers 704 Persons 

Printed Pages for reading purpose 227270 Pc 

Operators for data entering 57 Persona 

Information exchange frequency/ per Meter Reader 4 Times/Month 

Meter Reader Visit at respective canter 2860 Times/Month 

 

Table 2. Data of MR Department eighteen after Mobile Technology Implementation/ 

Integration 

Description QTY Unit 

Total Number of Meter Readers 586 Persons 

Printed Pages for reading purpose 4000 Pc 

Operators for Data assign and analyses to Meter readers 44 Persona 

Information exchange frequency/ Per Meter Reader 40 Times/Month 

Meter Reader Visit at respective canter 586 Times/Month 
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The data shown in Figure 3 shows the change in several parameters in MR Department 

between two period of data gathering and  

 

 
Figure 3. Data comparison between two stages of project 

 

Through this report I have listed the finding based on the analyses of gathered data bellow: 

Number of Meter Readers Decreased by 118. The readings of all customers finished in time. 

The project implementation influenced direct on better resource planning. Also because of 

the CRM information located on PDA, Readers used the working time more efficiently 

The number of pages printed every month for reading purposes decreased by 56.8 times after 

implementation of myAvis project. The operation costs on distributing and printing the 

reading lists was reduced. Also the company had less impact on environment by reducing 

printings. 

The number of operators was reduced but on the other side they were replaced by data 

analysts who were used to load the daily data for Meter Readers to myAvis system. Data 

analysts were used for analyzing and checking meter readers performance and data quality. In 

this case the cost weren’t reduced but the quality of data was increased due to more frequent 

and real time controls performed by data analysts. 

Information exchange between meter readers and centers was increased 8.3 times. The 

synchronization between meter reader and myAvis system was done twice a day using 

mobile devices. Before myAvis implementation the information was exchange 4 times a 

month for each meter reader and also the information after being taken from meter rider to 

main regional office was entered manually by the operator to main billing system. After 

myAvis implementation the data where synchronized directly from mobile device to billing 

system without the need of the operators. The information after myAvis implementation was 

updated real time using mobile technology. This process increased the quality of data and 

reduced operation costs. 

Each week the meter reader had to go to the meter reading center in order to deliver the 

readings and get the empty list for next week reading. In rural areas this increased the cost of 

the company due to transportation costs and also affected directly the working hours of the 

meter readers due to log distance between reading centers and meter reader area. After 

implementation of myAvis Meter reader got the client data directly to his mobile device and 

after reading he send them back to the system using GPRS Connection provided by MNO. 
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5. Perception of end user to Mobile technology 

This analyses shows that the new technology directly affected operation costs, performance, 

quality of data and environment. But how did workers in this case Meter Reader reacted to 

this new technology? 

The measure part of Meter Readers had no experience with smart phones and personal 

computers. Also at the beginning of the project Meter Readers were not enthusiast in 

changing the traditional way of doing their daily job. However later on, the mobile device 

was the main tool for them and they were happy to use it. In order to see how meter readers 

reacted to the new technology. I have made another analyze to find out end user reacting to 

the new technology. 

Table 3 and Table 4 show the data for the survey conducted by me in collaboration with CEZ 

Shperndarje ICT department and CEZ Shperndarje Meter Reading Division in two different 

stages of mobile technology implementation/integration with existing IS and processes. 

 

Table 3. The survey data two months after mobile technology implementation. 

Description QTY Unit 

  

 

  

Phone Calles for technical support in ICT Department 113 Phone Calls/Month 

Satisfaction of Meter Readers regarding the new technology 3 0-10 

Number of visits of Meter Readers to ICT Department 40 Time/Month 

Average speed for entering a single reading in PDA 180 s/record 

 

Table 4. The survey data eighteen months after mobile technology implementation. 

Description QTY Unit 

  

 

  

Phone Calles for technical support in ICT Department 17 Phone Calls/Month 

Satisfaction of Meter Readers regarding the new technology 7.50 0-10 

Number of visits of Meter Readers to ICT Department 7 Time/Month 

Average speed for entering a single reading in PDA 50 s/record 

 

The data shown in Figure 4 shows the reaction of the employs toward the mobile technology 

and mobile devices based on user performance, satisfaction and technical problem encored 

during working processes. 

 
Figure 4. Data comparison between two stages of project 
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During the first months after myAvis was implemented there where different kind of 

problems regarding the new technology. The problems that appeared at this stage of the 

project were technical and psychological. 

Due to the analyses of the data listed above I have listed the following findings: 

At the beginning of myAvis project the frequency of the phone calls for technical support 

form mobile users were frequent. This frequency of phone calls was because of these reasons.  
 The end users had no experience with mobile device and mobile technologies. 

 The end users had no experience on using myAvis software 

 ICT Department had no experience on supporting mobile device and mobile technology 

 The end users where not confident regarding the data entry to the mobile device 

After 18 month I conducted the same survey and the number of phone calls was reduced by 

6.6 times. This mean that the end users and ICT department where confident with the new 

technology. 

At the beginning of myAvis project the average for entering a record at mobile device was in 

an average of 180s. This was not acceptable from management and the normal time asked 

from them was 70s in order to meet the readings deadline. In order to have a better 

performance the management started to push the readers to increase the speed of entering the 

data to their mobile device. After 18 months during the survey the time for entering a single 

record to mobile device was 50s. This shows that the meter readers have increased their 

performance due to experience, confidence and easy way of interacting between them and 

mobile technology. 

Meter readers didn’t trust mobile technology at the beginning of myAvis project due to their 

little experience with this devices and also because the new way of interaction between them 

and billing system. Now they were directly responsible for data they sent to the system. So 

during the first survey two months after myAvis implementation they were not satisfied with 

the new technology and the whole reading process. After 18 months of usage of mobile 

technology and meeting management requirement, meter readers change the perception for 

mobile technologies. They were confident with it and also managed their working hour and 

their deadlines better and in a more efficient manner than before. During the second survey 

they looked satisfied with the new technology and the new way of interacting with the 

system. 

The visits of meter readers to ICT Department for technical support decreased because of 

their experience and confidence gained during working period with mobile device a mobile 

applications. 

 

6. Conclusions 

Mobile technology is a very complex future that affects: 

Employs: Using mobile technology employs have direct access to organization data and they 

can send or retrieve real time data to the IS components. By having this powerful tool the 

employs perform better due to data availability real time, CRM data and the simplicity the 

technology offer. 

Managers: By having the data real time managers can take more effective and better 

decisions regarding organization strategic planning. Managers can increase or decrease the 

workload of any employ by increasing or decreasing the amount of data available in each 

employee mobile device. They can even control employee location in any given time using 

GPS technology embedded to mobile devices. 

Organization: New equipment, software, data and connections are presented to existing IS 

during implementation of mobile technology. CRM and ERP system are affected directly 

from mobile technology and the quality of data is increased due to mobility of employ and 

data gathered in the field. Business processes and resources are managed more efficiently 
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because of real time data availability and mobile technology tools availability like GPS, 

Camera and barcode reader. 
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Abstract 

The technological advancement has enhanced delivery of banks’ services, and has an enormous 

effect on development of more flexible payments methods and more user-friendly banking services. 

Commercial banks in Albania to be competitive have started to offer e-banking services. The aim 

of this paper is to give some evidence of e-banking adoption and use in Albania. The objectives of 

this research are: to describe the e-banking services that banks’ clients use, the usage frequency of 

these services, and to identify the factors that influence the use of e-banking services. The target 

population was comprised by individuals that have a bank account. A self-administered 

questionnaire was distributed to banks’ clients. The results of statistical analysis indicate that the 

most used e-banking channel was ATM, followed by electronic credit/debit card and internet 

banking. Unawareness of e-banking services and products was one of the factors that the 

respondents agreed that influence their adoption and use of e-banking services. The findings of 

this study provide useful information for planning e-banking promotion strategies.    

 

Keywords: E-banking, Cronbach’s alpha, one sample t-test, internet banking, Albania. 

 

1. Introduction 

Commercial banking is undergoing a rapid change as the international economy expands and 

advances towards institutional and market competence as a result of the advancement of 

information technology. The technological advancement has produced more effective and 

efficient channels to deliver banking services. One of the offspring of information technology 

in banking operations is electronic banking.  

E-banking has been defined as providing banks' customers with banking services through a 

variety of tools except the banks' branches. E-banking services are being offered through 

electronic delivery channels in three forms: ATM (Automated Teller Machine), phone 

banking, and internet banking [1]. According to Mishra and Kiranmai [2], E-banking services 

fall into these types: ATM; E-payments through Credit cards, Debit cards, and EFT 

(Electronic fund transfer); phone banking, mobile banking, internet banking. The technology 

allows banks to get closer to their customers, to deliver a wider range of services at lower 

costs, and offer 24-hour banking support to customers.  

Albanian banks have recognized that the internet has tremendous potential for creating 

business opportunities and have started to offer e-banking services. In their study, Sevrani 

and Gorica [3] found that 33% of banks in Albania responded that the main obstacles faced 

by clients were: the low level of transparency about the e-banking service and for 22% of 

banks the lack of security they offer. Whereas the banks’ difficulties in using e-banking 

service, for the most of Albanian banks the main obstacle was the inefficient 

telecommunications infrastructure and for some of the banks was the difficulty in 

determining the potential users of e-banking. In another study, Teliti and Mersini [4] for ten 

banks operating in Albania offering e-banking services found that 50% of these banks offer e-

banking to gain competitive advantage, 40% of them to offer e-banking due to some pre-

planned objectives and only 10% to them offer e-banking because of customers’ demand.  

At the end 2012, out of 16 commercial banks operating in Albania, 14 are offering e-banking 

services [5]. E-banking services offered by banks include: ATM, POS (Electronic Point of 

Sale), Internet Banking, Phone Banking, Mobile/SMS banking, Electronic (debit/credit) 
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Cards [6]. The number of ATM and POS terminals is increased from 93 and 155 at 2004 to 

823 and 5,307 respectively in 2012. Number of cards in circulation is increased, from 806 in 

2004 to 49,173 credit cards in 2012 and from 33,288 debit cards in 2004 to 719,800 debit 

cards to 2012. In 2012, about 12.4 million card (ATM and POS) transactions, equal to ALL 

123.50 billion, were processed in total. Of total transactions, about 91% were cash 

withdrawals from ATMs and only 9% were customer payments through cards at POS 

terminals. At the end of 2012, customer credit transfers shared 75% in volume and 95% in 

value in total customer transfer. Also, of customer transfers, paper-based ones continue to 

dominate (about 96.4%) compared to electronic transfers (about 3.6%). In 2008, electronic 

transfers were only 1.6% of the number of customer transfers. The number of customers’ 

accounts accessible online at-end 2012 was around 55,000 and constituted 2% of the total 

number of customers account. In year 2008, the number of these accounts was 11,108 and 

constituted 0.7% of the total number of customer accounts. Internet banking was the only 

home banking service during period 2008-2010, and during 2011- 2012 other services except 

phone banking were used. The number and value of internet banking transactions has 

increased from 2008 to 2012 [5,6]. 

The main objectives of this paper are to identify the e-banking services that commercial 

banks in Albania are offering to their customers, the e-banking services that are used from the 

bank’s clients and the frequency of e-banking use, and to identify the factors that influence 

the clients’ adoption and use of e-banking services.  

 

2. Literature review 

E-banking is considered to be a vital channel of distributing bank’s services. In many ways, 

e-banking is like traditional payment, inquiry, and information processing system, differing 

only in that e-banking utilizes electronic means to deliver these services [7].  

From the use of E-banking get benefits both banks and its customers. E-banking has enabled 

banks: to lower operational costs through the reduction of physical facilities and staffing 

resources required, to reduce waiting times in branches resulting in potential increase in sales 

performance and a larger global reach, to increase the customer base, to increase marketing 

and communication possibilities, mass customization and to develop non-core businesses. 

Also, e-banking allows customers to perform a wide range of banking transactions 

electronically anytime and anywhere, customers no longer are confined to the opening hours 

of banks, travel and waiting times are no longer necessary, and access of information 

regarding banking services are easily available.   

Wan et al [8] investigated factors that influenced customers’ adoption of four major banking 

channels: Branch banking, ATM, Telephone banking, and Internet banking. They found that 

ATM was the most frequently adopted channel, followed by internet banking, and telephone 

banking was the least frequently adopted channel. Devi and Malarvizhi [9] in their study, 

which investigated customers’ perception of e-banking, found that ATM is more popular and 

most cost effective. Their findings reveal that customers were experiencing technical 

problems and formalities and less social relation with banks. In their study, Mohamed and 

Mohammed [10] found that among all e-banking channels, ATM is the most popular channel.  

Moreover, the study identified eleven factors that affect the adoption of e-banking: frequent 

breakdown of ATMs, inconvenient locations of ATMs and Electronic Points of Sale (EPOS), 

inaccessible internet, lack of means reporting technical problems, unclear legislations 

protecting e-transactions, slow banks response for correcting erroneous transactions, weak 

banks' role in raising clients awareness, unclear e-banking guidelines and instructions, 

frequent power cut offs, and high e-banking services' fees. 
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3. Research Methodology 

The population of the study consisted of Albanian individuals who have a bank account and 

use banking services. Data collection was conducted based on a self-administered 

questionnaire. In total, 250 questionnaires were distributed to individuals who use banking 

service during November 2013 using convenience-sampling method. Out of 250 

questionnaires distributed; only 122 questionnaires were returned and were useful for the data 

analysis, representing a 48.8% response rate. The questionnaire included questions about: 

respondents’ profile; time using computer and internet; time using banks and e-banking 

services; and possible factors influencing the adoption and use of e-banking services. The 17 

items comprising the factors were adopted from the study of Mohamed and Mohammed [10]. 

All the items were measured on a five-point Likert scale, ranging from ‘strongly disagree’ to 

‘strongly agree’. A higher mean score on an item indicate greater level of agreement. The 

Cronbach’s alpha coefficient was calculated for all items to ensure that the items comprising 

factors produced a reliable scale. According to Hair et al [11], reliability less than 0.6 are 

generally considered to be poor, those in a range of 0.7 to be acceptable and those over 0.8 to 

be good. STATA12 was used to conduct the descriptive analysis and to test the hypothesis. 

One sample mean comparison t-test was also conducted to determine whether the mean score 

of each item is significantly higher than 3. The p-value for each item less or equal to 0.05 

indicates that the respondents agreed that the factor influence the adoption and use of e-

banking services. One-sample proportion t-test was conducted to determine whether the 

proportion of use of each e-banking channel is significantly higher or lower than the 

respective hypothetical value. The hypotheses to test were:  

     H1: The proportion of banks’ clients using ATMs is higher than 80%. 

     H2. The proportion of banks’ clients using Internet Banking is lower than 35%. 

     H3. The proportion of banks’ clients using Electronic credit/debit cards is lower than 40%. 

 

4. Results  

The respondents were from Tirana (67%), Durres (13%), Korca (10%) and Vlora (10%). Out 

of the 122 respondents, around 83% of them live in urban area, 51% were male, 50% were 

married and 49% were between 18 and 28 years old. Most of the respondents (29.5%) have 

completed university, and 26.2% have completed master’s degree. Majority of the 

respondents (54%) were professional employees (mainly economists, teachers/professors, 

engineers, doctors), 22% were simple workers and 13% students. Around 47% of the 

respondents had monthly income between ALL 30,000 and 60,000 (Appendix, table 1). The 

majority of the respondents for at least 6 years have been using computer (56.5%), internet 

(44.3%), and banking services (41.8%). Also, around 33% of the respondents have been 

using e-banking services for 1 to 3 years and 31% from 3 to 6 years. 
 

 
Fig. 1. Time using Computer, Internet, Banking services and E-banking services 



Journal of Science, Innovation and New Technology Vol. 1, No. 8 – November, 2013 

 

58 

 

Among all e-banking services offered from banks, ATM was used by majority of the 

respondents (88%), followed by electronic credit/debit cards (33%), internet banking (27%) 

and POS (4%). The high level of usage of ATMs compared with other channels is supported 

by the literature.   

 
Tab 1. E-banking channels usage 

E-banking channel Frequency Percentage 

ATM 

POS 

Phone Banking 

Mobile Banking 

SMS Banking 

Internet Banking 

Electronic (credit/debit)cards 

108 

5 

0 

3 

4 

34 

39 

88.5 

4.1 

0.0 

2.5 

3.3 

27.9 

32.0 
  Some of the clients use more than one channel (n = 122) 

 

Related to the frequency of e-banking use, 45% of the respondents declared that they have 

been using e-banking services at least once a month, 28% once a week and 23 % less 

frequently.  
 

 
Fig. 2. E-banking services usage frequency (n = 111) 

 

The results indicate that mean scores of the responses of the respondents for 17 items 

measuring the factors influencing the use of e-banking services ranged between 2.4 and 3.56. 

The Cronbach’s alpha value for each of the items was higher than 0.75, higher than the 

general accepted limit 0.7. The result of one sample mean comparison t-test indicated that 

items representing factors that influence the adoption and use of e-banking services (items 

with mean score greater or equal to 3 and p-value < 0.05) were:  bank’s role in raising its 

clients’ awareness in weak, unawareness of e-banking products and services, no direct means 

to report technical problems, unclear e-banking guidelines and instructions, e-banking 

services do not meet all client’s needs, high e-banking services’ fees and slow response for 

correcting erroneous transactions (Appendix, Table 2). Items that not represented factors that 

influence adoption and use of e-banking services (items with mean score less than or equal 3 

and p value > 0.05) were: no advantages for e-transactions over traditional transactions, 

frequent breakdown of ATMs, lack of privacy and confidentiality, unreliability of ATMs, 

frequent errors of e-banking transactions, lack of computer skills, inconvenient locations of 

ATMs and inaccessible internet (Appendix, Table 2). These results differed slightly from the 

findings of Mohamed and Mohammed [10].   
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Fig. 3. Factors influencing the adoption and use of e-banking services 

 

To test the formulated hypothesis, one sample proportion t-test was used. The results indicate 

that each of the three hypotheses holds for significance level 5%. This means that more than 

80% of clients have been using ATMs, less than 35% Internet banking and less than 40% 

electronic credit/debit cards.  

 
Tab. 2. Results of hypothesis testing 
 

Hypothesis Value of t-test p-value Result 

H1: proportionATM > 80% 2.35 0.0093 Accepted 

H2: proportioninternet banking < 35% -1.65 0.0493 Accepted 

H3: proportionelectronic cards < 40% -1.81 0.0351 Accepted 

 

5. Conclusions 

Nowadays, e-banking service has grown rapidly in many parts of the world. Development of 

Information technology has helped banking business to evolve and has transformed banking 

services from traditional banking to e-banking services. E-banking is a creative and 

innovative method that banks have been using to continuously provide a new practical way of 

service to customers.  

Banks operating in Albania have embraced innovative banking technologies and e-banking 

services in recent years. Almost all banks have invested in expanding and improving the 

Information Technology systems and a number of new e-banking services have been 

developed. Based on the results of this study, among all e-banking services offered from 

banks in Albania, ATM was the most popular channel, followed by electronic credit/debit 

cards, internet banking and POS. The results of proportion hypothesis testing indicate that 

more than 80% of clients use ATMs, less than 35% use Internet banking and less than 40% 

use electronic credit/debit cards. The results of one sample mean comparison test indicates 

that items that representing factors that influence the use of e-banking services were: bank’s 

role in raising its clients’ awareness in weak, unawareness of e-banking products and 

services; whereas the items not representing factors were: no advantages for e-transactions 

over traditional transactions, frequent breakdown of ATMs, lack of privacy and 

confidentiality, and unreliability of ATMs.  

These findings give useful information for planning e-banking promotion strategies. Role of 

bank should increase related to  awareness and education of their clients regarding to all their 
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e-banking services, as well as security and privacy of their account, and also banks should 

give their clients more information about benefits of e-banking. 

In the future the authors will expand this research by assessing the impact of socio-

demographic characteristics of the respondents to the adoption and use of Internet Banking.  
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APPENDIX  
 

Tab. 1. Basic characteristics of respondents (n = 122) 
 

Characteristic Frequency  Percentage Characteristic Frequency  Percentage 

Age 

   18 – 28  

   29 – 39  

   40 – 49 

   50 + 

Gender 

   Male 

   Female 

Residence 

   Urban 

   Rural 

Education level 

   8-9years 

   Secondary 

   Attend university 

   University  

   Attend master  

   Master + 

 

60 

30 

22 

10 

 

62 

60 

 

101 

21 

 

6 

22 

16 

36 

11 

32 

 

49.2 

24.6 

18.0 

8.2 

 

50.8 

49.2 

 

82.8 

17.2 

 

4.9 

18.0 

12.3 

29.5 

9.0 

26.2 

Marital status 

  Single 

  Married 

  Cohabitate 

Occupation 

  Teacher/professor 

   Engineer/  

   Doctor/Nurse     

   Economist 

   Businessmen 

   Simple employee 

   Student 

   Other 

Monthly income  

   < 30,000 

   30,000-60,000 

   60,000-90,000 

   > 90,000 

 

56 

61 

5 

 

18 

15 

4 

29 

2 

27 

16 

11 

 

29 

57 

29 

7 

 

45.9 

50.0 

4.1 

 

14.8 

12.3 

3.3 

23.8 

1.6 

22.1 

13.1 

9.0 

 

23.8 

46.7 

23.8 

5.7 
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Tab. 2. Factors influencing the adoption and the use of e-banking services  
 

 

Item 

 

Mean 

 

St.dev 

One sample t-test  

(Ha: mean score> 3) 

t-value p-value 

Bank’s role in raising its clients awareness in weak 

Unawareness of e-banking products and services 

No direct means to report technical problems 

Unclear for e-banking guidelines and instructions 

E-banking services do not meet all client’s needs 

High e-banking services’ fees 

Inconvenient locations of EPOS 

Slow response for correcting erroneous transactions 

E-banking is risky 

Inaccessible internet 

Inconvenient locations of ATMs 

Lack of computer skills  

Frequent errors of e-banking transactions 

Unreliability of ATMs  

No privacy and confidentiality 

Frequent breakdown of ATMs 

No advantages for e-transactions over traditional transactions 

3.56 

3.52 

3.25 

3.24 

3.22 

3.19 

3.16 

3.16 

3.00 

2.92 

2.90 

2.89 

2.82 

2.80 

2.77 

2.73 

2.40 

0.91 

0.89 

0.91 

0.92 

1.05 

0.97 

0.08 

0.88 

0.84 

0.95 

1.05 

1.00 

0.76 

1.08 

0.96 

1.03 

0.95 

6.77 

6.38 

3.07 

2.86 

2.33 

2.14 

0.37 

2.05 

0.00 

-0.94 

-1.03 

-1.17 

-2.62 

-2.01 

-2.64 

-2.88 

-6.89 

0.000 

0.000 

0.001 

0.002 

0.011 

0.034 

0.355 

0.021 

0.050 

0.826 

0.847 

0.878 

0.995 

0.976 

0.995 

0.977 

1.000 

Note: Items are measured based on a 5 point Likert scale; 1 = strongly disagree, 2 = Disagree, 3 = Neutral, 4 = 

Agree, 5 = Strongly agree. 
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Abstract 

Our paper covers the remittance forecast in Albania. We have applied mathematical and 

statistical methods to have a forecast as realistic as possible. We made use of the data of 

The Bank of Albania and of INSTA as well, of the last seven  years regarding the 

remittances.  We studied this time series by applying the moving average method, the 

exponential smooth forecast, and the remittance series forecast by their trend etc. We 

always took into account the season effect , too. 

We defined the remittances trend of these last years in order to forecast the remittances in 

the coming years. We also defined  the necessary recomandations regarding the measures 

to be applied according to this remittance forecast. 

 

Key words: smooth average, remittance forecast, exponential smooth forecast, trend. 

 

1. The forecast of time series of the remittances earning 

While analyzing the data from the Bank of Albania and INSTAT of the last five years 

regarding the quantity of the remittances, the need arises of a forecast of these series in order 

to foretell  remittances quantity of the future years. That’s why we developed the forecast of 

these series, using several methods in order to have a  future prediction as correct  as 

possible. 

1. The smooth method forecast  

Analyzing the series of the remittances of the last five years, first we extrapolate that 

these series show no trend, no waving, no cycle, no seasonal effect whatever. The aim 

of smooth method forecast is to level the irregular components of these series through 

the averaging processes. 

1.1 The moving average method forecast 

This forecast is based on the latter average values of this serie. 

Moving average  =  (n sum-latter values)/n 

In order to calculate the moving average , we shift away the former value on which 

we calculated the former average and we add the new value of the serie. 

The data on the remittances (in millions of Euro) of the last years are drawn from the 

Annual Report of the Bank of Albania. They are as follows:        

      

 Table.1 

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 

The 

remittances 

earning 

777 803 937 951 834 782 689 664 676 
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Graphic 1 

 

Trying different forecasts, based on different quantity of terms, and comparing them to real 

values, we have thus chosen to calculate the average through three terms (thus n=2), as this is 

a more exact method. 

 

Table.2  
THE MOVING AVERAGE FORECAST 

YEAR

THE 

REMITTANCES 

EARNING 

(million euro )

THE 2 TERMS 

MOVING 

AVERAGE 

FORECAST  

THE 3 TERMS 

MOVING 

AVERAGE 

FORECAST  

THE 2 

TERMS 

ERROR 

FORECAST

THE 3 TERMS 

ERROR 

FORECAST

THE 2 

TERMS 

MSE

THE 3 

TERMS 

MSE

2004 774

2005 803

2006 937 788,5 148,5 22052,25

2007 951 870 838 81 113 6561 12769

2008 834 944 897 -110 -63 12100 3969

2009 782 892,5 907 -110,5 -125 12210 15708

2010 689 808 856 -119 -167 14161 27778

2011 664 735,5 768 -71,5 -104 5112 10885

2012 676 676,5 712 -0,5 -36 0,25 1272

670 676 72197 72381,77778  
 

First we have the calculations of the above table, which reflect the smoothing by biannual and 

tri annual moving average, then we calculate mean square error MSE 2 TERMS= 10251  while   

MSE.  These calculations show  that the best forecast is the two terms one , as the average of 

the mean square error  is smaller. 

The remittance quantity in 2013 is forecast ammounting to 670 million Euro using the two 

terms moving average, while it is 676 million Euro using the three terms one. 

The following graphics compares the real value of remittance series and the values smotthed 

by two terms moving average.  

 

 
Graphic 2 
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1. 2 The exponential smooth method forecast 

The exponential smooth method is a forecast technique, which uses weight mean of the 

values of a former period to smooth the data. 

The main model(base model) of exponential smoothing is according to this formula: 

Ft+1 = α·yt + ( 1-α)Ft     where    t Ft+1  =  is the forecast of the time serie period  t+1 

yt    =  is the value of the time serie for  the t  period and 

α   =  the smooth  constant receving values between 0 and 1 

We used this formula for  the following calculations. 

The next form of  the exponential smoothing calculation  is :    Ft+1 = Ft  + α·(yt - Ft) 

According to the calculations of the above table, we implemented two exponential smooth. 

Their coefficient is: α = 0,2   and α = 0,1  . Then we found  mean  square error  in both cases, 

which is:    MSE α=0,2  = 11774        while    MSE α=0,1= 11949. 

According to these calculations we have the best forecast when using exponential smooth 

with smoothing coefficient   MSE α=0,2  = 11774    while  MSE α=0,1= 11949. 

As the mean square is smaller though the difference between  two cases  is a small one. 

The quantity of  the remittances in 2013 as per the exponential smooth method, with the 

smoothing coeficient  α = 0,2  is forecasted as 753,3 million Euro, while using the the 

exponential smooth method with the smoothing coeficient α = 0,1  is forecasted  as 773,7 

million Euro. 

 

1.3  The forecast of the series of remitances by their trend 

Taking into consideration the the linear trend of  the data of  the time series of  the  

remittances we can forecast themthrough this trend, as well. 

Examining the  time series of the remittances lately, though there are several flactuations, 

there is a downward trend  of the flow of the remittances during these years. Normally we 

would not expect a continuous fall in the term series, but a gradual one and this is shown by 

the term smoothing method , too. The graphics of  the data can  have approximately a linear 

form. 

By using the data of the time series of the flow of  the remittances of  the  last  years on the 

above table, we use the regression model ( the  minimum  squares method)  in order to find 

the  

Linear trend equation. This equation is of the same form as the linear regression 

model(equation), but it differs only from the term x. The independent variable x is the 

time t at the linear trend equation(model) 

Tt = b0 + b1·t                      Tt = the forecast values of the series by the period trend t. 

b0  = The ordinate of  the cross point of the trend with the ordinate axis  

b1 =  the gradient of the trend  line            t  =  time period 

The values of the time variable are considered as t=1 for 2004, t=2 for 2005 and so on and 

then t=9 for the data of the last  year  i.e. 2012.We use the same formula for the coeficients 

we used in the regression analyses, but we substitute the variable x with t. 

 

b1 =           b0  =      

yt  = the actual value of the time serie during  period  t         n = the number of periods 

 = b the average value of the time serie and  = the average value of t 

 

The next table serves to calculate the terms (variables) of the equation    
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Table.3 The trend forecast method 

      

 
t Yt t*Yt t² Tt = 914,1 - 24,7t 

 

1 777 777 1 889,4 

 

2 803 1606 4 864,7 

 

3 937 2811 9 840 

 

4 951 3804 16 815,3 

 

5 834 4170 25 790,6 

 

6 782 4692 36 765,9 

 

7 689 4823 49 741,2 

 

8 664 5312 64 716,5 

 

9 676 6084 81 691,8 

 

45 7113 34079 285 

  

By this table we calculate: 

  ;    

b1 =  =   = - 24,7      dhe   b0 = 790,3 – (-24,7)*5 = 914,1 

The linear trend of hte remittances is represeanted as follows: 

Tt = 914,1 - 24,7t   

The gradient of  this line expressed in this equation shows that during the past nine years, the 

remittances experienced  an  annual average fall of 24,7 million Euros. If we take for granted 

that the same trend will prevail in the future, too, using this trend equation we can   project 

the trend componetn of this serie. Judging only by the trend component, the volume of  the 

remittances in 2013 will be 667,1 nillion Euro while in 2014 it will be 642, 1 million Euro. 

The graphics of the remittance trend in this case is:      

 

 
Graphic.3 

 

 

1.4 The forecast of the remittance series taking into account the trend and season component 

Analysing the remittances and the given data of  these years, we understand that this time 

serie contains not only the trend componet but also the season one as well. Using this method 

we: 

1. Remove  the season components from the time serie. 

a) We calculate and center if necessary the moving average of the whole serie and we 

calculate also the season and the irregular components. 

b) We calculate the season  indexes 

c)We remove the season influence on the time serie. 



Reforming the pension system - challenges for Albanian pension scheme 

67 

 

2. Then the remaing serie contains only thr trend component. We use the the regresive 

analysis method to define this trend component. 

3. Then by using the regression equation we make the forecast of the terms of the time serie 

of the future period. 

4. The last step is the forecast of the time serie taking into account the season component 

(item), too. In the end we will be able to define the season and trend components (items). By 

using these copmponents we forecast the terms of the time serie. 

The time serie contains not only the trend item (T) and the season one (S), but  also the 

irregular item (I). This item covers the random  influences on the time series which are not 

covered by the trend and season  items. Using the itemT, the item S and the irregular Iwe 

suppose that the terms of the Y serie can be represented by the model as the product :  

 

Y  =  T*S*I 

 

In this  model  T is expressed in the units of  the data of  the forecasted serie, while S and I 

are expressed as relative  units, where the  values higher than 1 show the influence above the 

trend and values lower than 1 show the influence under the trend.. Let us have this forecast 

using the three months period data of the last five years. These data from the Annual Report 

of the Bank of Albania are as follows in this table:        

 

Table.4 

 
1. The aforementioned data show that the lowest flow of the remittances are experienced  in 

the third quarter of  the year, while the highest flow of  the remittances are experienced  in the 

second and the third quarter. This shows the seasonal influence on the serie.In order to define 

the seasonal influence for each quarter we: 

a) calculate and center the moving average for the whole serie and we also define the season 

and irregualr  items.This serie is composed of data for all four quarters, so we calculate the 

moving average in four items. For instance the moving average of the four quarters is as 

follows: 

( 213 + 207 + 200 + 214) / 4 = 208,5 .  The second  ( 207 + 200 + 214 + 183) / = 201  and so 

on to the last one ( 167 + 172 + 141 + 196) / 4 =  169. These values are in the following table: 
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Table.5 The FORECAST based on the TREND and SEASON item      

      
Year Quarter 

Remittances 

earning 

The moving 

average 

Center moving 

average 

Season and 

random item 

 

1 213 

   
      

 

2 207 

   2008 

  

208,5 

  

 

3 200 

 

204,75 0,977 

   

201 

  

 

4 214 

 

205,25 1,043 

   

209,5 

  

 

1 183 

 

200,875 0,911 

   

192,25 

  

 

2 241 

 

193,875 1,243 

2009 

  

195,5 

  

 

3 131 

 

193,875 0,676 

   

192,25 

  

 

4 227 

 

189,5 1,198 

   

186,75 

  

 

1 170 

 

187,25 0,908 

   

187,75 

  

 

2 219 

 

180 1,217 

2010 

  

172,25 

  

 

3 135 

 

169,625 0,796 

   

167 

  

 

4 165 

 

162,625 1,015 

   

158,25 

  

 

1 149 

 

159,875 0,932 

   

161,5 

  

 

2 184 

 

163,75 1,124 

2011 

  

166 

  

 

3 148 

 

168,25 0,880 

   

170,5 

  

 

4 183 

 

169 1,083 

   

167,5 

  

 

1 167 

 

166,625 1,002 

   

165,75 

  

 

2 172 

 

167,375 1,028 

2012 

  

169 

  

 

3 141 

   
      

 

4 196 

               

 

The first moving average represents the average of the first quarter of the first year, which is 

in the middle of the period of the first year.As we have an  even  number of the terms there is 

no mid term, that’s why we place it between the two quarters.Thus it belongs to the second 

half of the second quarter and the first half of the third quarter. 
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These averages calculated and positioned in this way do not corrispond to the quarters of the 

time serie, but rather their middles, so it is necessary to center them calculating the average of 

two moving averages, which now they corrispond to the respective quarter. 

We calculate the effect of  the season  and irregular items influence by  comparing the 

proportion of the real values of the serie with the corresponding valuesof the centered moving 

average. 

b) Calculate the season  indexes 

Indekset stinore gjenden si herësi i shumës së komponenteve stinore dhe jo të rregullt të 

tremujorëve të njejtë të cdo viti me sasinë e tyre dhe janë si më poshtë :   

 

Table.6 

QUARTER 
SEASON AND RANDOM 

ITEM 

SEASON 

INDEX 

SEASONAL 

REGULATED INDEX 

1 0,911 ; 0,908 ; 0,932 ; 1,002 0,94 0,94 

2 1,243 ; 1,217 ; 1,124 ; 1,028 1,15 1,15 

3 0,977 ; 0,676 ; 0,796 ; 0,880 0,83 0,83 

4 1,043 ; 1,198 ; 1,015 ; 1,083 1,08 1,08 

  

4,01 4,00 

As the total sum of  the season  indexes is not 1 they should be adjusted  as above. 

c)  We remove the season influence on the time serie.  

By removing the items of the serie through the regulated season  index we have a serie which 

is free of season  influences as follows:     

 

Table.7 The value of  the time serie when the season fluctuations are removed  

YEAR Quarter 
Remittance 

value ,Y  

Season 

Index , S 

Remittances clean of seasonal effect 

(Y/S = T.I) 

2008 

1 213 0,94 226,60 

2 207 1,15 180,00 

3 200 0,83 240,96 

4 214 1,08 198,15 

2009 

1 183 0,94 194,68 

2 241 1,15 209,57 

3 131 0,83 157,83 

4 227 1,08 210,19 

2010 

1 170 0,94 180,85 

2 219 1,15 190,43 

3 135 0,83 162,65 

4 165 1,08 152,78 

2011 

1 149 0,94 158,51 

2 184 1,15 160,00 

3 148 0,83 178,31 

4 183 1,08 169,44 

2012 

1 167 0,94 177,66 

2 172 1,15 149,57 

3 141 0,83 169,88 

4 196 1,08 181,48 
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2. The remaining serie contains only the trend item, so we calculate the trend equation, 

using the regressive analyses method.. We calculate the linear trend: 

Tt = b0 + b1·t                                                Tt = The trend in the period t 

b0  = The ordinate of the intercept point of the trend with the ordinate axes 

b1 =  The gradient of the trend  line              t  =  Time period 

b1 =                                         b0  =      

where yt  =  the actual value of the time serie in period  t.        n= period number 

 = the average value of the time serie and  = the average value of t. 

The calculating table of the terms of this equation   of the linear trend is as follows: 

Based on the following table we calculate:  = 182,477 and  = 5 10. We use them to 

calculate  

b1 = -2,61    dhe  b0 = 210,75   as well as the trend equation     Tt = 210,75 – 2,61·t    

 

Table.8 TREND calculation     

  

t Y Value   (clean off seasonal effect ) y.t t² 

1 226,6 226,6 1 

2 180 360 4 

3 240,96 722,88 9 

4 198,15 792,6 16 

5 194,68 973,4 25 

6 209,57 1257,42 36 

7 157,83 1104,81 49 

8 210,19 1681,52 64 

9 180,85 1627,65 81 

10 190,43 1904,3 100 

11 162,65 1789,15 121 

12 152,78 1833,36 144 

13 158,51 2060,63 169 

14 160 2240 196 

15 178,31 2674,65 225 

16 169,44 2711,04 256 

17 177,66 3020,22 289 

18 149,57 2692,26 324 

19 169,88 3227,72 361 

20 181,48 3629,6 400 

210 3649,54 36529,81 2870 

 

3.We use the regress equation to  receive the time serie terms forecast for a future period. 

4. In the last stage we make the forecast of  the tme serie taking into account the season item. 

Thus we could define the trend and season items, then we can use them  to forecast the time 

serie terms. 

Both of them are  reflected  in the following table: 
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By 2013 the  remittances are expected to amount at 600,77 million Euro. This is the figure 

closest to the reality. 

 

Conslusions and recommendations 

 . The trend of the remittances to Albania is an upward one till 2007 and a downward 

one up to now. The investments of the life savings of the migrants returning home for 

good is a temporary phenomenon. The increase in exports due to temporary causes 

such as rainy weather for the export of renewable energy, or favorable prices on the 

international market for chief Albanian export goods such as mineral ores.  

We  STRONGLY  RECOMMAND  that the 

 Albanian economy should find a new ways and means to make up for lost remittance 

money. Borrowing recklessly , or reducing consumptions and imports are not a way 

out.  

 Increasing and diversifying exports aiming at an export orientated economy model of 

development 

 Luring more tourists especially elite  ones 

 Changing the backward Albanian agriculture into a source of revenue and hard 

currency through exports  
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Table.9 The quarter forecast for the next  year       

 
     YEAR Quarter Trend forecast Season Index Quarterly forecast 

  1 154,26 0,94 145,00 

2013 2 151,57 1,15 174,31 

  3 148,88 0,83 123,57 

  4 146,19 1,08 157,89 

    

600,77 

http://math.feld.cvut.cz/helisova/01prednaska2.pdf
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Abstract 

The aim of this paper is analyzing the Albanian pension scheme by analyzing the environment 

system design and the performance of the system. Demographic changes and labor market pattern 

represent the environment in which the pension system operates. This paper is focused in the 

architecture design and the performance of the pension scheme. The pension system is still 

running in PAYG (pay-as-you go) basis, where the contributions of current workers are used to 

pay benefits to current pensioners. The economic transition brought significant changes in the 

functioning of pension system in Albania. Like all the other developed countries, Albanian pension 

scheme is facing many problems and reforming pension system is becoming more and more as a 

necessity 

 

Key word: pension scheme, pension reform, multi pillar pension system 

 

1. Introduction 

The pension system in Albania is public mono pillar pension scheme and it running in pay-

as-you go basis. Albania inherited from the past a social insurance scheme which was 

designed to cover old age pension, disability, death, short term illnesses, poor health and 

surviving payment. Taking into consideration the fact that labor force participation in formal 

sector was high, this system worked well. The social-demographic changes that happened 

after '90 had an impact into pension system. 

The main characteristics of Albanian pension system are: 

 Increase in the informality on the labor market, many of today’s working age 

population is not contributing to the pension system and will not have rights to a 

pension when they retire.  The dependency system ratio (average number of 

contributors/ average number of pensioners) in 2012 was 1.2 (Annual Report of 

Social Insurance Institute of Albania SII www.issh.gov.al).  

 Government spent 6.1percent of the GDP on social insurance expenditure, of which 

87.3 percent on pension benefit for 2012. On the other hand the total amount of the 

revenue in the same year was 4.7 percent of GDP with a fiscal deficit 1.4 percent of 

GDP. 

 

2. Pension System in Albania 

Analyses of the pension system in this paper is divided in three parts: i) environment ii) 

system design and iii) performance.  

The first part provides information on the environment in which the system operates focusing 

in demographic changes and labor market. 

Pension system design describes indicators: overall architecture of the system, pension 

eligibility ages, and contribution history, and contribution rates etc. 

The performance indicators included are core pension indicators that illustrate six key criteria 

of any pension scheme, namely, (i) coverage (ii) adequacy (iii) financial sustainability (iv) 

economic, (v) administrative efficiency and (vi)) security of benefits in the face of different 

risks and uncertainties. 

Environment  

Demographic changes and labor market 

Typically the PAYG (pay as you go) pension systems face problems when the population 

start to get old, so ageing population phenomena appears. That was the problem for pension 
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scheme in most of the developed countries in Europe. Over the past three decades, most of 

them has done a gradual shift towards Dc plans and hybrid arrangements that combine 

features of both DB and DC plans. 

Albania, like other Balkan countries does not suffer from ageing population. It can be still 

considered demographically young. According to last census, conducted in 2011, the average 

age of the population increased from 30.6 years in 2001 to 35.3 in 2011. The old age index, 

the proportion of the population 65 years and over divided by total population is higher than 

any previous Albanian census. This value increased from 8 percent in 2001 to 11 percent in 

2011. The number of births per year has decreased significantly, from about 53 thousand in 

2001 to about 34 thousand in 2011, while the number of deaths per year has remained stable 

at around 20 thousand. This means a positive natural increase which is characterized by a 

declining trend of fertility rate. According to INSTAT data life expectancy at birth is  76.8 

years and the substitution index, the proportion of the population under 15 years old divided 

by the total population, is reduced from 29.0 per cent in 2001 to 21.0 per cent in 2011.  

Although there is an increase in average age and old age index Albania has still a young 

population. Despite this youthfulness the pension system in our country is facing problems. 

Before '90 everybody was required to work if able and as a result most of the elderly have 

rights in pension system. All individuals, women and men, in urban and rural areas, have 

been part of the labor market, paid contributions and per consequence they profit now days a 

pension benefit. As a result the percentage of elderly receiving pension is high. Retirement 

age is different between women and men. For 2012 the average age for full pension was 64.9 

years old for male and 60.0 years for women (issh.gov.al 2012). We inherited from the 

previous system, regulation for early retirement for many occupations.  

After '90s the pattern of labor market changed dramatically. Many of own-stated enterprises 

closed down, some others reduced the number of employees and at that time the workers 

have been compensated by the granting of early pensions.  

Our country has been largely affected by the passage on the market economy at the beginning 

of 1990 and key changes over the process have occurred in the local labor market. Like in 

many other transition economies, Albania experienced a substantial decline and stagnation in 

labor force participation in the new labor market. Public sector employment has declined 

enormously during the transition period but job growth in the private sector has been too slow 

to compensate. 

The migration during the transition period had an impact on the labor market pattern. The 

migration rate, especially among young man, is high.    

Old age dependency ratio, which compares the population over 65 years to total population 

according to last census 2011, is 12 percent. On the other hand the system dependency ratio 

(number of beneficiaries divided by number of contributors) is very high. It is 83.3 percent in 

2012 according to statistical report 2012 published by SII. 

 In the new private sector, workers and their employers see few benefits from contributing to 

a system with high contribution rates and low and uncertain benefits. During the past decades 

the informalization in labor market has been increased. As per consequence the payroll 

contributions decreased.  The table below shows the differences in the number of workers 

calculated by INSTAT and number of contributors reported by SII.  
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Number of workers and contributors in thousand for 2005-2012  

 
Source INSTAT and SII 

  

As a result, combining all of these factors, the country was left with large numbers of 

beneficiaries in their pension systems and few contributors to finance those beneficiaries. 

 

3. Design of the public pension system in Albania 

Qualifying conditions 

The pension system in our country is running PAYG (pay as you go) basis, mono pillar 

system and obligatory. It is a defined benefit scheme where the contributions of today's 

workers are using to pay pension benefit of current pensioners. There are several type of 

benefits provided by social security: 

 old age pension 

 invalidity 

 survivors 

 maternity 

 work accident or occupation deceases 

 special state pension 

 military 

 veterans 

The social insurance scheme is managed by SII (Social Insurance Institute) and it covers all 

workers in public and private sector, in urban and rural part. The contribution paid can be 

under compulsory scheme, voluntary and supplementary insurance. Persons who can pay 

voluntary contribution are not part of compulsory scheme because they are not working for a 

period or they are insured in the scheme and want to increase their income through the 

voluntary. The supplementary insurance are paid from the state for persons that have 

constitutional functions and of the state employees. 

Pension system operating characteristics 

In September 1st, 2006 the contribution rates were reduced from 29.9 percent to 24.5 percent. 

The government reduced contribution rates in order to provide incentives to participate in the 

formal labor market. However, this is higher compared to other country in the region.  

Vesting periods 

According to the low a person is eligible for full old age pension if 

I. has reached 65 years of age for me and 60 for women 

II. has completed 35 years of insurance  

III. has given up economic activity  
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Majority of the workers when they are allowed to start their pensions they stop working, but 

if they continue working, they must contribute to the social security system and they will 

benefit 0.34 percent per month for postponing retirement. The minimum vesting period 

(minimum length of service/contribution) for accessing a pension varies in different 

countries, but worldwide average is 16 years.  Albania has the highest minimum vesting 

period in the region. 

 

Country Minimum Vesting Period in years 

Albania 35 

Bosnia and Herzegovina 20 

Croatia 15 

Macedonia, FYR 15 

Montenegro 25 

Serbia 15 

Slovenia 15 

Turkey 14 

Source: World Bank Pension data 

 

Benefit accrual formulas 

Full pension benefit is calculated as follow: 

P = Bp + 1% x N x Wc 

Basic pension + 1 percent per year of lifetime average (contributive years N) revalued by 

growth in average contributions. The pension cannot exceed twice the basic amount or 75 

percent of net average wage of any 3 successive years in the last 10 years of employment. 

The previous law had a ceiling for salary subject to contributions as twice average wage. In 

order to generate more revenue the government increases this limit to five times average 

wage. On the other hand the maximum pension is twice of minimum pension benefit.  This 

discrepancy between contribution rates and pension benefit encourages individuals and their 

employers to declare and contribute on the basis of minimum wage.    

In 2012 the minimum urban pension was 11,562 LEK (approximately 82.5 Euro) and the 

maximum was 23,123 LEK (approximately 165 Euro). On the other hand the minimum rural 

pension was 7,841 LEK(approximately 56 Euro) and the maximum rural pension was 11,562 

LEK (approximately 82.5 Euro). 

 

Average urban and rural pension for years 1998-2012 in LEK 

 
Source SII "Statistics on social insurance 2012" 
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Benefit indexation 

The pension benefit are legally indexed to price changes (inflation rate), but in reality with a 

decision of the Council of Ministers it was indexed based on the revenue availability in order 

to achieve the minimum living standards.  

Replacement rates 

The replacement rate (the value of a pension as a proportion of a worker’s wage during last 

year before retirement) in 2012 for full old age urban pension was 49.1 percent compared 

with 38.7 percent for rural pensions. Before '90s the replacement rate was 70%. 

 

4. Performance 

The table below shows some demographic and financial indicators for pension system in 

Albania based on the data published from SII and INSTAT. 

 

Demographic and financial indicators for pension system in Albania 2012  

  Urban Rural Total 

Number of Contributors 483,100 168,513 651,613 

Number o f Beneficiaries 399,959 154,143 554,102 

Number of pensioners 296,076 137,771 433,847 

System Dependency Ratio     83.3% 

Old Age Population Dependency Ratio     12% 

Contribution Rate     24.5% 

Retirement Age 
60 years for women 

 and 65 for men with 35 contributive years 

Replacement rates 49.1% 38.7%   

Benefit Rate 

Basic pension + 1 percent per year of lifetime  

average revalued by growth in average 

contributions 

Indexation 

Legally indexed to the inflation, 

 but in reality ad hoc decision by Council of 

Ministers 

Expenditures in million lek(ALL)     89,860 

Revenue as share of GDP in 2012     4.7% 

Expenditure as share of GDP in 2012     6.1% 

Coverage (Contributor/Total Pop 15-Ret 

Age 46.3% 19.3% 34% 

Pensioner coverage 

(Pensioners/Tot population 15+) 171.7% 93.7% 135.8% 

Source SII 

Pensions and social insurance programs aim to prevent a substantial loss in consumption 

resulting from old age, disability or death thereby forming an integral part of any social 

protection system. The dual objectives of such programs are to allow for the prevention of a 

sharp decline in income when these life-cycle events take place and protection against 

poverty in old age (World Bank Pension Indicators 2011). Based on the experience on the 

design and reform of pension systems over the past 25 years the World Bank has developed 

the following six basic system performance measures that are used in its analytical and 

advisory work.  The broad criteria can be categorized as follows: 

 Coverage of the pension system 

 Adequacy of retirement benefits 

 Financial sustainability and affordability of pensions to taxpayers and contributors 
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 Economic efficiency by minimizing the distortions of the retirement‐income system 

on individuals’ economic behavior, such as labor supply and savings outside of 

pension plans 

 Administrative efficiency  
 Security of benefits in the face of different risks and uncertainties 

 

Coverage Demographic changes of the last census show that although Albania has increased 

life expectancy and declining fertility, continues to have a young population. Consequently 

the old age dependency ration remains low compared with developed countries 11 

percent(INSTAT 2011 census). Most of the elderly are receiving pension from public pension 

system. As noted before, with the growth of the informal sector in the labor market, many of 

today’s working age population are not contributing to the pension system and will not have 

rights to a pension when they retire. It is calculated approximately 40 percent of persons who 

are in working age today, could not be entitled for a pension in the future.  

Adequacy The adequacy of retirement benefits is an important issue in design pension 

system. PAYG (pay as you go) system would improve the adequacy by increasing pension 

benefit but usually impose challenges in regard to maintaining fiscal sustainability.      

Financial sustainability and affordability Regarding financial situation total revenue as 

share of GDP in 2012 was 4.7 percent whereas total expenditure as share of GDP was 6.1 

percent. This means that the subsidy from government budget was 1.4 percent of GDP. 

Economic efficiency It is related to average effective retirement age and contribution rates. 

Although Albania has a young population the contribution rate is high compared to OECD 

countries, but is in line with South East European countries which faced a decline of number 

of contributors as Albania did. Albania inherited a pension system where the retirement age 

was lowered. For more women retired earlier than men even though they lived longer. 

Currently this difference in age between women and men is kept but the retirement age was 

increased 60 for women and 65 for men. 

Administrative efficiency by keeping the cost of collecting contributions, paying benefits 

and (where necessary) managing investments as low as possible. Currently during 2012 the 

administrative costs were 1.9 percent of total expenditures.  

 

5. Reforming the mono PAYG pension scheme  

Demographic developments combined with existing labor market policies and the design of 

pension systems show the necessity for the reform of the pension systems. There are two 

ways to reform the pension scheme: i) multi pillar pension system (World Bank approach) ii) 

NDC (Notional Defined Contributions) pension system. 

The approach to the multi pillar concept in all of the countries aims at providing ways of 

allocating income over the life cycle with a different way of financing. Holzmann (2000) 

argues that such systems have several advantages: they allow a distinction to be made 

between poverty reduction and income replacement goals, they build risk diversification into 

a country’s provision for retirement income support; they minimize the burden of fiscal 

transition while preserving many of the economic gains of the fully-funded approach, and 

they bring to the reform discussion some clear gains for younger workers and those who are 

facing labor income losses from globalization. 

Whereas the multi-pillar personal account systems are based on individual contributions 

being invested in financial markets, in an NDC (Notional Defined Contributions) system 

contributions are retained by the state and the financing structure remains essentially PAYG. 

However pension benefits are determined according to the DC formula, i.e. by the 

accumulated contributions at retirement. The rate of return faced under an NDC is centrally 

determined and reflects the formula chosen, whereas under personal accounts returns depend 
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on the investment choices made by individuals and the performance of financial markets. 

This has significant implications in that all face the same risks on return under NDC, and thus 

there is no income inequality resulting from individual choices. 

 

6. Conclusions 

As a conclusion the problems of Albanian pension system can be summarized as follow:   

 Inadequate coverage o f the elderly in the long run with 40 percent of the elderly in 

the future left without access to the pension system arising from the low number o f 

working age individuals making active contributions today 

 High contribution rates which provide disincentives to formalization of the labor force 

 Disincentives in the benefit formula for people to declare their full wages or to work 

throughout their working age 

 low replacement rate 

Reforming the pension system in Albania is becoming a necessity. The policy makers in 

Albania should focused in reforming the mono pillar system and after that introducing the 

new pension system, which can be multi pillar pension system or NDC. It is important to put 

in place some parametric reform such as: increasing eligible pension age for woman and 

equalizing with pension age of man, formalization of labor force, creating pension account 

for contributors, increasing the contributions paid by people who live in rural area.    
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