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UNU-IIST (United Nations University International Institute for Software Technology) is a Research and 
Training Centre of the United Nations University (UNU). It is based in Macao, and was founded in 1991. It 
started operations in July 1992. UNU-IIST is jointly funded by the government of Macao and the governments 
of the People’s Republic of China and Portugal through a contribution to the UNU Endowment Fund. As well as 
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The mission of UNU-IIST is to assist developing countries in the application and development of software 
technology.  
 
UNU-IIST contributes through its programmatic activities: 
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2. Research projects, in which new techniques for software development are investigated, 
 
3. Curriculum development projects, in which courses of software technology for universities in 

developing countries are developed, 
 
4. University development projects, which complement the curriculum development projects by aiming to 

strengthen all aspects of computer science teaching in universities in developing countries, 
 
5. Schools and Courses, which typically teach advanced software development  techniques, 
 
6. Events, in which conferences and workshops are organised or supported by UNU-IIST, and 
 
7. Dissemination, in which UNU-IIST regularly distributes to developing countries information on 

international progress of software technology. 
 
Fellows, who are young scientists and engineers from developing countries, are invited to actively participate in 
all these projects. By doing the projects they are trained. 
 
At present, the technical focus of UNU-IIST is on formal methods for software development. UNU-IIST is an 
internationally recognised center in the area of formal methods. However, no software technique is universally 
applicable. We are prepared to choose complementary techniques for our projects, if necessary. 
 
UNU-IIST produces a report series. Reports are either Research �  , Technical �  , Compendia �  or 
Administrative �� � � . They are records of UNU-IIST activities and research and development achievements. 
Many of the reports are also published in conference proceedings and journals. 
 
Please write to UNU-IIST at P.O. Box 3058, Macao or visit UNU-IIST’s home page: http://www.iist.unu.edu, if 
you would like to know more about UNU-IIST and its report series.  
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A Project Framework for e-Government 
 
 

Tomasz Janowski, Elsa Estevez and Adegboyega Ojo 
 
 
 
 
Abstract 
 
The paper presents a rigorous framework to plan, perform and manage foundational e-government 
projects. Each project aims to establish a government-wide direction for e-government and create an 
initial impetus in this direction within individual agencies. The framework identifies five kinds of 
tasks – survey, development, training, research and dissemination, and prescribes how they can be 
planned, performed and managed to achieve the stated objectives. The general focus is on support for 
strategic planning and capacity development. The technical focus is on middleware infrastructure 
development. We also outline how the framework was applied to carry out an e-government project in 
Macao, China. 
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1 Introduction 
 
Governments around the world are involved in costly e-government programmes. Responding to 
public expectations, such programmes are designed to: reduce government costs, improve delivery of 
public services, increase engagement of citizens in public matters, achieve better outcomes in major 
policy areas (taxation, health, social policy, etc.), and many others [1]. Their success depends on how 
well they are able to satisfy these objectives.  
  
In reality, many e-government programmes are unsuccessful. A survey of e-government projects in 
developing and transition economies revealed that as many as 85 percent are a partial (unattained 
goals) or total (abandoned implementation) failure [2]. Common reasons include: lack of internal 
ownership, absence of vision or strategy, poor project management, inadequate technological 
infrastructure and obstacles to data interchange [3]. Lack of a business case for the project, over-
reliance on technology as the main driver for e-government, and lack of sufficient administrative 
reform to accompany e-government [4] are also cited.  
 
Trying to learn from these failures, this paper presents a rigorous framework to plan, perform and 
manage foundational e-government projects. Each project instance aims to establish a direction for e-
government and create an initial impetus in this direction within individual agencies. The framework 
groups project activities into survey, training, development, dissemination and research tasks. It also 
describes the inputs, outputs, process and control structures to carry out these tasks effectively and 
predictably. Inputs include financial, human and technical resources provided by project partners. 
Outputs include deliverables expected from each task: technical reports, development documents, 
software code, training materials and others. A process establishes a timeline for each task 
considering dependencies between them, their durations and milestones. The overall control of the 
project is exercised through a project manager and two advisory committees representing partner 
institutions. Each task has also its own control structure comprising a leader and a reviewer.  
 
The rest of the paper is as follows. Section 2 outlines the framework. Section 3 describes the survey, 
development, training, dissemination and research tasks. Section 4 discusses inputs, outputs, process 
and control of tasks. Section 5 outlines how the framework has been applied to carry out an e-
government project in Macao, China. Finally, Section 6 offers some conclusions. 
 
 
2 Framework 
 
The framework is depicted in Figure 1 which is later used for illustration and reference. 
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Figure 1: e-Government Project Framework 
 

The framework identifies five kinds of tasks: 

1. Survey: A local survey (1) documents the state of readiness for e-government and the 
relevant aspects of the local government system as a whole, while a global survey (2) 
investigates the best practices in e-government globally.  

2. Development: A set of public services is identified through the surveys, discussed during 
workshops, and prototypes are developed to deliver them electronically. Service Development 
consists of G2C (3), G2B (4) and G2G (5) tasks. Common functions are identified and 
implemented during Infrastructure Development. The development is done in four stages: 
requirements (6), modeling (7), design (8) and implementation (9).   

3. Dissemination: External Dissemination allows bringing external experts to share their e-
government experience (10) and presenting project findings at conferences (11). Internal 
Dissemination circulates project findings among various stakeholders using workshops (12), 
seminars (14) and the website (13). 

4. Training: Training of different stakeholders depends on the skill-gaps and best practices 
identified through the surveys. e-Government awareness is propagated among management 
staff (15). IT training is used to present relevant technologies, share development experience 
and teach how to use infrastructure components. Core technical training consists of courses 
(16) and projects (17). Extended technical training consists of courses only (18).  

5. Research: The aim is to build a solid foundation to make informed decisions concerning the 
technologies to develop e-government (19), methodologies to follow (20) and the overall 
government context for the technical solutions obtained (21).  

The tasks are related in terms of inputs and outputs. Survey tasks identify the skill-gaps and 
recommend specific training to fill them (a). They also identify the candidate services and provide 
inputs to development tasks (d) through workshops (e). Development tasks disseminate experience 
through workshops (e) and raise technical problems for research tasks (i). Research tasks receive input 
through visitors and peer-review of submitted papers (g). In turn, they return technical solutions to 
development tasks (h) and disseminate the findings through seminars (f). Finally, dissemination tasks 
directly contribute to training (c). 
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3 Activities 
 
This section describes in some detail the survey, development, training, dissemination and research 
tasks identified by the framework, and how they relate to one another in terms of the inputs provided 
and received. As before, we use Figure 1 for illustration and reference. 
 
 
3.1 Survey 
 
Survey tasks aim to establish a solid foundation for the project. Unlike other tasks, they do not attempt 
to change the state of e-government but only to create a record of this state. The framework identifies 
local and global survey tasks. Local survey tasks focus on the overall government organization and its 
individual agencies, trying to ascertain the state of e-government readiness and to gain an 
understanding of the internal operations of the agencies. They are typically carried out through fact-
finding visits to the agencies, questionnaires filled by them and independent reviews of their online 
presence. Global survey tasks (2) aim to find out the state-of-the-art in e-government, considering 
relevant research results, technologies, best practices, leaders, and the factors contributing to project 
success or failure. Global and local survey tasks can together establish targets for further e-
government efforts – one setting targets, another verifying if these targets are desirable to achieve and 
feasible to implement. Survey findings are used as inputs to other tasks, directly to training (a) and 
dissemination (b).  
 
 
3.2 Development 
 
This activity aims at developing technical solutions for e-government. A focal point is the online 
delivery of common public services. The services are identified through survey tasks, discussed 
between the stakeholders during dissemination, and developed into prototypes. The framework 
assumes that at least one service is selected in each of the G2C (3), G2B (4) and G2G (5) categories to 
ensure the experience developing applications for different audiences. Common functions are 
identified and implemented as part of e-government infrastructure support, for instance supporting the 
life-cycle of e-services (from registration, daily operation and maintenance, to retirement). 
Application Programming Interface (API) is defined to formulate the minimum requirements for an e-
service to be supported by the infrastructure. Both service and infrastructure development is carried 
out in four stages: requirements (6), modeling (7), design (8) and implementation (9).  
 
Development provides inputs directly to dissemination (e) and research (i). The former includes 
publishing the e-service API on the website to involve the private sector in developing infrastructure-
compliant e-services, and organizing workshops with the stakeholders. The later includes raising 
technical problems to be tackled by research tasks, and receiving the solutions (h). Development also 
receives input from dissemination tasks, particularly from workshops to discuss candidate services 
and from external visitors through experience sharing (d).  
 
 
3.3 Dissemination 
 
A feature of the framework is the inclusion of all stakeholders in e-government planning. Another 
feature is the global outreach of the framework and its research orientation. Both goals are achieved 
through internal and external dissemination. External dissemination has two dimensions. One (11) is 
to share the findings of the project with the research community through publications and 
conferences. Another (10) is to introduce the latest findings by inviting external experts to share their 
experience and offer comments about the project. Internal dissemination communicates project 
results, particularly these produced by survey, development and research tasks, among the 
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stakeholders. The dissemination channels are workshops, seminars and the website. Workshops (12) 
are organized at major milestones, for instance at the completion of the surveys to discuss e-service 
development. They include progress reports, exchange of experiences and feedback. The website (13) 
documents progress, coordinates activities and facilitates communication. Seminars (14) include 
presentations about theory and practice of e-government, presented by project staff, practitioners or 
invited experts.  
 
Dissemination tasks provide input to training (c) by offering educational resources through the 
website, sharing development experience and offering introductory seminars. Dissemination also 
provides input to development (d) through workshops to discuss and decide service and infrastructure 
requirements, and to research (g) through seminars by invited experts. Dissemination receives input 
from the survey (b), development (e) and research (f) tasks.  
 
 
3.4 Training 
 
Training follows the principle that creating technical expertise for local software development is more 
important than creating finished products, in recognition of the fact that e-government development is 
a continuing process. Another principle is promoting the use of open standards, away from proprietary 
technologies that take important decisions away from technology users and pass them to the hands of 
technology vendors. Depending on the skill-gaps identified during survey tasks, training is targeted at 
various stakeholders and addresses various aspects of e-government. One group consists of public 
managers in charge of e-government within agencies. A training task addressing this group aims to 
raise e-government awareness (15). Another group consists of the technical IT staff who given the 
right attitude, background, training and working environment, can become champions for e-
government within their agencies. We call this group the core technical team. This group is trained 
through selected courses (16) and projects (17). Another group called extended technical team 
undergoes the same courses as the core team (18) but no projects. They will carry out project 
development upon return to their agencies, under the supervision of the core team members. 
 
Training tasks receive inputs from survey tasks (a): local surveys to identify the skill-gaps and global 
surveys to inform about training standards for e-government. Training tasks also receive direct inputs 
from dissemination (c), through the website to provide training materials, workshops to share 
development experience, and seminars to extend the training curriculum.  
 
 
3.5 Research 
 
Research tasks are the think tank for the overall project, able to accommodate a variety of challenges 
posed by other activities. The quality of the decisions made during the project is directly related to its 
research efforts. The overall aim is to build a solid foundation and provide technical insight to make 
informed decisions concerning the technologies to develop e-government, methodologies to follow 
and the overall government context for the technical solutions obtained. Technology-oriented research 
looks at particular technologies relevant to e-government, considers their pros and cons, and how they 
could be applied effectively to the current government context. Methodology-oriented research looks 
at the overall process that guides the application of technology to produce particular e-government 
solutions, both in terms of services and infrastructure. e-Government research considers the overall 
government context for the technical solutions obtained, considering the organization, processes and 
resources for e-government. Research tasks obtain input from development tasks in terms or 
technology, methodology or contextual problems arising during development (i). They also receive 
input from dissemination tasks, particularly seminars and visitors (g). The findings are disseminated 
(f) and technical solutions are provided back to the development activity (h). 
 



Management 
 
 
 

 
Report No.359, April 2007.  UNU-IIST, P. O. Box 3058, Macau. 

5 

 
4 Management 
 
A project can be described as a collection of tasks with well defined inputs (resources), outputs 
(deliverables), ordering (process) and governing mechanisms (control). The management dimension 
of the project framework allows for the definition of these parameters for typical project instances. 
The following sections describe each of these parameters in detail.   
 
 
4.1 Inputs 
 
The inputs needed to carry out the project include human, financial and technical resources. There are 
various measures to assure sufficient financial resources for the project, including central funding, 
joint-up funding provided by agencies and public-private partnerships. Technical resources include 
software, hardware, networking and telecommunication. Human resources include technical and other 
staff available to carry out project tasks, depending on their backgrounds and skills. Technical know-
how is the crucial asset that partners bring to the project. The availability of government resources is 
determined through the local survey tasks. 
 
 
4.2 Outputs 
 

The results produced by the project are broadly divided into tangible and intangible. Tangible results 
include the deliverables produced by various tasks such as: technical reports to mark the end of every 
task, domain models, diagrams to document design decisions, source code, training materials and web 
pages. Intangible results include development expertise and technical and government know-how. 
 
 
4.3 Process 
 
The project framework proposes a set of tasks that can be instantiated for particular projects. Once the 
set of tasks is decided, the order has to be determined for their execution, respecting the dependencies 
that exist between them. Four basic dependency types are: predecessor – one task must complete 
before another, successor - one task must follow another, overlap – two tasks may run concurrently, 
and constraint - two tasks cannot be executed simultaneously. Considering Figure 1, the dependencies 
are: (i) surveys precede training and development, (ii) workshops succeed surveys, (iii) infrastructure 
development follows e-service development, (iv) e-service tasks may overlap, (v) research tasks may 
overlap with other tasks and (vi) conference and visitor tasks are constrained. After identifying the 
dependencies, we can define a concrete project schedule, reflecting the sequence of tasks and their 
respective start and end times. Figure 2 provides an example schedule for an 18-month e-government 
project conforming to the framework in Figure 1.   
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Figure 2: Example E-Government Project Schedule 
 
 
4.4 Control 
 
The management structure of the project comprises Project Manager, Management Committee and 
Technical Committee. Project Manager is responsible for tactical planning, organization and day-to-
day operations of the project. Management Committee comprises the heads of all partner institutions, 
government representatives and Project Manager. Its chief goal is to provide strategic guidance for the 
project and resolve differences between partners. Technical Committee comprises qualified 
representatives of partner institutions and Project Manager. Its role is to monitor the progress of 
individual tasks and provide expertise in resolving various technical issues. Project Manager assigns a 
task force for every task consisting of: a leader who coordinates the activities of the taskforce and is 
responsible for meeting the task objectives, support members who are assigned specific 
responsibilities within the task by its leader, and a reviewer who ensures that the task outputs meet 
certain quality standards. 
 
 
5 e-Macao Experience 
 
The framework has been applied to carry out a foundational e-government project for the Government 
of Macao SAR, China. The e-Macao project is a collaborative project between the Government of 
Macao, two academic institutions and a consultancy organization. The aim is to advance the state of 
e-government in Macao. The project is expected to yield the following concrete outcomes: ready pool 
of skilled government IT staff capable of developing and maintaining e-government applications; 
management-level public officers competent in the initiation and management of e-government 
projects; demonstrator e-service applications; middleware infrastructure to underpin future e-service 
developments; and others.   
 
The Government provides funding and domain expertise for the project. One academic partner 
coordinates the project, as well as provides expertise in project management, research, training, and 
rigorous software development. The second academic partner is a tertiary institution able to deliver 
technical and managerial e-government training to public officers. The consultancy organization 
provides know-how in methodologies for large scale design and development. The project is run in 
line with the control structure described in Section 4. It consists of 20 tasks defined by the framework: 
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two survey tasks, seven development tasks, five dissemination tasks, four training tasks and two 
research tasks. They are described as follows. 
 
The local survey task aims to determine the state of e-government readiness in Macao, and to obtain a 
good understanding of the overall public administration system. The global survey task examines the 
best practices for developing e-government. Both tasks provide a good basis for the selection of 
services considered in development tasks. Three development tasks are devoted to building prototype 
G2C, G2B and G2G e-services. The remaining four development tasks carry out rigorous 
development of middleware infrastructure support for e-services in general. The project maintains a 
website with information on its activities, schedules, events, training programmes as well as contains 
various e-government resources. Project members attend conferences to present research results. 
External experts are invited to share their experiences. Monthly seminars on the theory and practice of 
e-government are presented by visitors, and project and agency staff. In addition, workshops are 
organized to communicate project outcomes at major project milestones. The project provides training 
to management-level government staff, and two groups of IT staff - core and extended teams. IT Head 
Training provides participants with the basic understanding of e-government concepts, 
methodologies, technologies and strategies. Core Team Training equips participants with the skills on 
enterprise application development for e-government through a series of seven technical courses. Core 
Team Development allows core team members to utilize the skills learned by carrying out supervised 
e-service development in cross-agency project teams. Extended Team Training teaches the same set 
of technologies taught to the core team but without development. Finally, two research tasks were 
identified so far. The first is about precise use of UML in development tasks. The second task is 
concerned with assuring the reliability of various open source software and components that will be 
used during development. 
 
 
6 Conclusions 
 
Building e-government is difficult. The e-government process is fraught with various obstacles such 
as funding, leadership and political commitment, resistance to change, and legal and regulatory 
frameworks [1, 9]. It is therefore not surprising that many e-government projects fail [4]. One of the 
problems is the lack of methodologies and concrete models to translate high level prescriptions into 
actions. Another cause of e-government project failure is the lack of cohesion between related projects 
- while individual projects may be deemed successful based on the delivery of the promised products, 
the overall objectives of the programme initiating the different projects may not be met. The adoption 
of programme management as against the tradition project management has been proposed in [7], 
coordinating several projects to deliver concrete benefits to the end-user, beyond isolated training, 
development or other efforts.  

The project framework for e-government presented here provides a blueprint for supporting 
foundational e-government projects (or programmes). Such projects typically include e-readiness 
assessment, strategic planning [5], human capacity building and infrastructure development. The 
framework specifies project management structure and five categories of inter-dependant tasks. 
Survey tasks address e-readiness assessment and knowledge of the best practices. The outcomes, 
disseminated through a stakeholders’ workshop provide solid input to strategic planning. Training 
ensures the development of requisite e-government skills among government managers and technical 
staff, while research ensures quality and sound foundation to carry out development. In addition, the 
tasks of the project framework are highly cohesive. By design, each has well defined objectives 
including the support for other tasks. This establishes a good basis for the realization of the overall 
project or programme objectives. Project management in this framework is simpler and more likely to 
lead to successful outcomes. Also the partnership model exemplifies good practice of governments 
relying on partner institutions for capacity development and research.  
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We believe there is a lack of methodologies, models, frameworks and blueprints for carrying out e-
government projects or programmes. While conceptual models are useful, we see the need for more 
concrete models to allow for ready application. Such models could also address other aspects of e-
government like creation of enabling environments as well as monitoring and evaluation of e-
government initiatives. Particularly, the framework presented in this paper is a concrete model that 
can be used by public administrations in the pre-implementation stage of e-government. The 
framework can be adapted to suit concrete requirements. For instance, training could be designed to 
fulfill the requirements for e-government skill sets by OECD [1], e-service development could apply 
accessibility guidelines by the World Wide Web Consortium [9], infrastructure development could 
follow the rigorous use of UML and the Unified Process [10], etc. The framework can be also adapted 
by dynamically creating new research tasks to respond to particular needs arising during the project. 
The framework is currently tested through the e-Macao project and may evolve as new experiences 
are gained. 
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