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Abstract: The Electronic government system in Egypt faces great challenges during its current phase
of development and implementation. These challenges are due to the emergence of new technologies
and applications in the field of government electronic services. New technologies such as Near-Field
Communications NFC, Smart Cities, and Green Information Technology for preserving the environment
have contributed to new principles and procedures for the E-Government system in Egypt.

This Research aims at developing an initiative for the Egyptian Government System through developing
an integrated and systematic plan for defining priorities of engaging above-mentioned modern
technologies to be applied in the next phase of development and implementation. The government body
responsible for this work is the Ministry of Administrative Development.
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1. Introduction

There are so many projects of application of the Electronic Government systems in many countries of
the world. Those technological projects provide high speed and accuracy among the governmental
institutions and business companies. They also provide citizens with required services anytime
anywhere. Egypt, as an advanced country in the African and Arabic regions, has started applying the
electronic government system since 2001 and has assigned the establishment and introduction of e-
government system to the Ministry of Administrative Development.

The research study addresses the issue of requirements traceability by assessing the degrees of impact
with the help of quality function deployment (QFD), House of Quality (HoQ). HoQ from (QFD) is used
to map the voice of customers into multiple phases of Product/Service development life cycle. The
advantage of using HoQ (from QFD) is that it traces customer requirements from the very beginning to
Product/Service design [1].
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The methodology uses the Analytic Hierarchy Process AHP in order to prioritize citizen requirement,
and TRIZ technique - (TRIZ is a word of Russian origin and is the acronym of Teoria Resheniya
Izobretatelskikh Zadatch) in English: (Theory of Inventive Problem Solving) - to solve for the
contradicting requirements [2].

2. Research Problem

The Ministry of Administrative Development faces many challenges in the course of development of E-
Government system; these challenges will be even harder during the following years because of the
enormous rise in scientific and technological advances and increasing demand for them as a result of
increasing population besides; the anticipation of citizens for better handling methods. Accordingly; the
research problem can be stated as follows: "The recent approach of applying the Electronic Government
System in Egypt is limited to three main dimensions, but it ignored the ability of adding modern
information technology applications into its components during execution.” [3].

3. Research targets:

The research aims at accomplishing the following:

e Setting up a completed plan to maximize the performance of the Electronic Government in Egypt
during its final phase of application through adding and applying new Information technology
applications at lower cost and higher quality

e Identifying the priorities of applying this technology in the final phase.

e Improving the Egyptian environment and making it clean environment.

e Integrating he Egyptian Electronic Government with the global system [4].

4. The Electronic Government in Egypt [5]
Electronic Government System targets:

e Providing special services to people, foreigners, business men, companies and investors. Thus;
lowering effort through suitable interactive responsive methods

e Saving time either for asking for the service or for the responsible person for serving it

e Developing the governmental business organization, and increasing the performance quality in the
ministries or the establishments through using information and communication technologies

e Minimizing the governmental expenditures by using new mechanisms for the Government
Procurement strategy, managing the Inventory and using the optimum available resources

e Providing accurate information for the decision maker and evaluating the performance of the
ministries' organizations.

e Habilitation of the governmental body to integrate into the global system [6].

Figure 1 shows contents of the E.Gov system in Egypt.
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Figure 1: Three main themes of the E-government system in Egypt
4.1 The first theme: the development of the governmental services
This program aims at providing the government services via many channels in an easy way. Besides, it
ensures satisfaction of Egyptian people. Of course, accuracy, efficiency, security and insurance in
exchanging information and documents between the various government agencies can be achieved.
4.2 The second theme: Enterprise Resource Planning and Back Office Automation Program
This program aims at establishing a working system for Egyptian E-Government, in order to reduce the
governmental expenditure and mechanization cycles of working systems in governmental agencies
through using technology and scientific applications which provides the highest degree of performance

4.3 The third theme : Linking and Integrating National and Economic Databases Program

This program aims at developing a main repository that links and harmonizes all databases of E-
Government System.

5. The Green Information Technology
All countries should adopt a policy of making the life cycle of information technology Eco-friendly by

tackling environmental stability on four complementary paths, which are as follows:
First path: Green use

Second path: Green Disposal
Third path: Green Design
Fourth path: Green Manufacturing

Figure 2 show devices which are compatible with the above-mentioned technology.
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Figure 2: shows that the outer frame of the device is made of bamboo wood section that efficiently contributes to the waste
disposal usefully and more environmentally in friendly manner where it can be fully recycled.

6. Electronic Cities (Digital Cities)

The growing development of information and communication technologies has led to the emergence of
the concept of Electronic Cities (digital cities); Electronic Cities is a new era with new thinking for
cities that generally wasn't known before. All information about city's activities are collected in one
Website address to be as the Electronic entity for that city. This website contains several services and
electronic activities, combined with different electronic links covering all city's services, as it is shown
in Figure 3.

e (Info): deeply involved In Communication and Information technology among the commercial

and social fields.
e (Bio): transforming to Biotechnology and information technology.
¢ (Nano): marketing and commercial usage of Nano technology
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Figure 3: Three main Elements of the future of E-cities
7. Geographic Information System (GIS)

The Technical development of applying the E-Gov system is always followed with the ability of
applying the GIS in consideration with the governmental institutions that are related to urban
Development. Organizations that are responsible for maintaining and saving fertile agricultural lands
benefit from providing necessary Procedures for facing creeping projects on the agricultural lands. They
all need Geographic Information System which is able to develop complete data base, thus E-Gov
System is dependent on GIS as one of its important contents.
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8. NFC Technology

NFC means near —field communications. This technology can transfer data between two smart cell
phones in tide narrow space which doesn’t extend more than 4 Cm with data rate reaching 474
kilobyte/second, this technology is being used now in some developed countries instead of the
governmental plastic cards like (IDs — License — Entry IDs. etc).

9. New QFD Integrated Methodology for Design of E-Government System in Egypt

The research study addresses the issue of requirements traceability by assessing the degrees of impact
with the help of quality function deployment (QFD), House of Quality (HoQ). HoQ from (QFD) is used
to map the voice of customers into multiple phases of Product/Service development life cycle. The
advantage of using HoQ (from QFD) is that it traces customer requirements from the very beginning to
Product/Service design. As a result, it is easier for both customers and developers to visualize which
design item reflects which set of requirements and to what extent these requirements are implemented.
Based on the assessment result, limited resources can be allocated to more important design items and
the resultant product/service will achieve a higher level of customer satisfaction. Thus, a priority
assessment framework, different from the traditional linkage-based traceability methods, is provided to
help find the important design items phase by phase. An integrated framework for the application of
QFD of E-Government System is developed [7].

The methodology uses the Analytical Hierarchy Process AHP in order to prioritize citizen requirement,
the automated House of Quality HoQ to trace the citizen requirement in multiple phases of design
process and Theory of Inventive Problem Solving TRIZ technique to solve for the contradicting
requirements. The HoQ correlates both the Functional requirements and Quality (non-functional)
requirements with citizen requirements [8].

In this new integrated methodology, a new integrated framework that improves the quality of both the
software development process and the product and assures that customers receive high quality products
is established. It is integrated in the sense that it improves the limitations of previous methodologies. It
ensures the following:

e Overcome the vagueness and inconsistencies of customer requirements and elaborate the
importance index of those requirements.

e Utilizing a number of design phases of software development life cycle.

e Overcome the Limitations due to the difficulty of manual construction and calculations of the
huge number of Quality Function Deployment QFD matrices which are time consuming and liable
to inaccuracies.

e Using theory of inventive problem solving (TRIZ) to solve contradictions between technical
requirements.

The process of operation of TRIZ for software matrix is as follows: first find what you wish to improve,
then identify what is preventing or worsening that improvement. After that translate previous pair into a
matching pair from the matrix parameter list, then the matrix will show the inventive principles to solve
that contradiction. The forty principles of classical TRIZ are also applied to TRIZ for software with
minor changes in terminology. The parameter list of the new software matrix is shown in Figure 4.
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Figure 4: Twenty-one Parameters of the New Software Matrix
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10. Implementing the New QFD Integrated Methodology for Design of E-Government System in

Egypt

As an example, to demonstrate the methodology, we will implement phase 1 of the E-Government
system design process. The matrices R1 of (F-HoQ), R2 of (Q-HoQ), and R3 (Design Point Analysis
Matrix) will be completed. The customer requirements serve as an input into R1 (F-HoQ) and R2 (Q-
HoQ) requirement elicitation matrices. The results of these two requirements elicitation matrices serve
as inputs for the R3 matrix. Results of the R3 matrix are used to combine the product functions and

quality factors into one set of second phase (subsystem-level requirements) [9].

After conducting some preliminary investigation about the G2C sector, the elicited customer

requirements (CRs) are as follows:

CR1-Fast Response

CR2-Accurate and Efficient Service

CR3-Service around the clock

CR4-Service anywhere

CR5-Save Time, Effort and Money

CR6-Easy and Understandable GUI
CR7-Sharing Decision Making Process

AHP Process for customer requirements prioritization

To prioritize citizen requirements, a questionnaire was conducted on 200 people from different sectors

of the society.

The resultant filled questionnaire form after data collection and analysis appears in table 1. The AHP

Matrix is illustrated in table 2.

It appears from the AHP Matrix that the priorities of Customer Requirements Priorities are as shown in

table 3.
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Table 3. Customer Requirements Priorities

Requirement # Priority Index

CR2 0.371
CR3 0.262
CR4 0.148
CR1 0.103
CR6 0.055
CR5 0.036
CR7 0.025
Sum 1

Design Process: Phase 1 (Requirements Elicitation Phase)

F-HoQ: Matrix R1

Hesham Mahmoud Ibrahim

The System Requirements - Functional Requirements (SRs) developed in phase 1 to satisfy the

abovementioned Customer requirements are:
SR1-Qualified and Trained employees
SR2-Real time On-Line Service
SR3-Integrated Centralized service
SR4-Encouraging Citizens Participation
SR5-Multi-Language GUI
SR6-Easy and Clear Forms
SR7-Multichannel Citizen Interaction [10]

And the F-HoQ Matrix (R1) is shown in Figure 5.

Q-HoQ: Matrix R2

The Quality Factors — Non-Functional Requirements (QFs) developed in phase 1 to satisfy the

abovementioned Customer requirements are:
QF1-Efficiency and effectiveness
QF2-Adaptability to future needs
QF3-System security and privacy
QF4-Convenience and reliability
QF5-Support and Help Service
QF6-Customized Citizen Oriented Service.

And the Q-HoQ Matrix (R2) is shown in Figure 6
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Figure 6: Q-HoQ Matrix (R2)
Design Point Analysis Matrix (R3)

The Design Point Analysis Matrix (Matrix R3) which correlates the Functional Requirements with the
Quality Factors is shown in Figure 7.
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Figure 7: Design Point Analysis Matrix (R3)

Results of the R3 matrix are used to combine the product functions and quality factors into one set of
second phase (subsystem-level requirements), and so on [11].

11. Results

The phases of quality Function Deployment design process are: Requirements Elicitation, Sub-System
Design, Module Design and Component Design phases.

The output of Design Point Analysis Matrix of the last phase of design which is component design
phase traces and reflects the priorities of the above-mentioned customer requirements.

The traceability of organized needed priorities among citizens translates to the implementation of the
following Information technology applications:

1- Geographic Information system
2- Electronic Cities
3- Green Information Technology
4- NFC technology

A proposal to add the above-mentioned Information technology applications to the previous phases of
design of the Electronic Government system in Egypt enhances the functionality and performance of
that system.

Due to the arrangement mentioned above, the excepted results of the mentioned proposal are:

1- Maximizing the performance of the Electronic Government System in Egypt.

2- Keeping pace with technological advances in the field of Information Technology as the
technologically advanced countries.

3- Contributing to providing clean and green environment in Egypt

4- Integration with the world system.
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12. Contributions Of This Research

This paper includes three integrated tools for the improvement of Egyptian E-Government System.
These tools are; the Analytical Hierarchy process (Alternative choices Prioritization tool), Quality
Function Deployment (design traceability tool) and Theory of Inventive Problem Solving (for resolving
contradictions among requirements). These tools when integrated together produce high performance
system design.

13. Conclusion

The issue of requirements traceability by assessing the degrees of impact with the help of quality
function deployment (QFD), House of Quality (HoQ) is used to map the voice of customers into
multiple phases of Product/Service development life cycle. The advantage of using HoQ (from QFD) is
that it traces customer requirements from the very beginning to Product/Service design. As a result, it is
easier for both customers and developers to visualize which design item reflects which set of
requirements and to what extent these requirements are implemented. Based on the assessment result,
limited resources can be allocated to more important design items and the resultant product/service will
achieve a higher level of customer satisfaction. This research implements Quality Function Deployment
approach to enhance the Egyptian E-Government System by using the Analytical Hierarchical Process
for the purpose of ranking citizen requirements and the House of Quality for tracing Functional and
Non-Functional (Quality) requirements. This method uses also Theory of Inventive Problem Solving
(especially the contradiction matrix for software and the forty inventive principles) in order to achieve
consistent and improved requirements. All these techniques are implemented during all phases of design
and development [10].

14. FUTURE WORK

The future work to be done is adding more quality tools to this integrated model for E-Government
System to further improve the performance of the Product/Service design process. The new quality tools
to be added are: Tagushi method for design of experiments (Robust design), Design for Six-Sigma
(DFSS), Lean design, and Future TRIZ research and innovations. Also, the crisp numbers used in
correlations will be replaced with Fuzzy membership functions.
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