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Abstract. Design of Electronic Public Information Systems (e-PIS) can benefit 
from the inclusion of guidelines that consider the needs of users. Inclusion of 
guidelines and prototyping practices that take into consideration the capabilities 
of human users make it possible to avoid errors that would otherwise 
significantly reduce efficiencies offered by Information Technology (IT). Design 
strategies that include consideration of the Human Factor (HF) within e-PIS are 
introduced and discussed. Argued is that without integration of design strategies 
that consider human capabilities the efficiencies brought about through the use of 
IT are significantly reduced. Through the study of intended user behaviours 
during the development of systems loss of efficiency is avoided. 
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1   Introduction 

Human Factors (HF) can be traced to early efforts by industrial engineers, 
psychologists, and efficiency experts to streamline manufacturing operations and 
equipment for better worker efficiency. After the World War II, Human factors 
analyses and tests became routine in the design of military and commercial, a special 
focus was cockpit design of aircraft, since bad design of controls and displays often 
induced pilot errors. There was a growing recognition that understanding the human 
aspect is as critical as IT-based solutions. The concept of Human Computer Interaction 
(HCI) came into being as a result of this recognition. 

The early emphasis of HCI on physical aspects such as the improvement of console 
button, switch, and display designs predated regulatory requirements for user comfort 
and was concerned more with improving efficiency than user comfort/health. As the 
design of controls became more sophisticated, HCI specialists begin to recognize that 
user cognition is an important design part. Design studies such as how controls were 
arranged and information was presented assessed both physical ability and average user 
cognition. From this trend, the specialities of cognitive engineering and usability 
emerged. The two are generally understood to mean the study of human interaction with 
complex interactive devices and systems with the ultimate goal being to ensure that 
people can carry out interactive tasks easily, effectively, and in a satisfying manner [1]. 
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With respect to computerised IS, those used in the 1950s by government and the 
private sector were primitive in comparison to those in use today [1]. They were 
designed by technologists to be used by teams of technologists and their support staff. 
A high level of skills and knowledge was needed to operate these IS/IT systems and a 
system had to be closely monitored during operation. Today the average users are no 
longer technologically oriented; instead, they can be any person who understands how 
to manage an actual IS [2]. 

2   Purpose and Aim 

This article give an introduction to Human Factors relate to Public Information 
Systems. The purpose of this article is twofold: Firstly to introduce to the synopsis of 
Human Factors and find practical implication in design of Electronic Public 
Information Systems (e-PIS). 

3   Human Factors an Interrelated Concept 

The fundamental philosophy of HF is that all products, equipment, and systems are 
ultimately made for people and should reflect the goals of user satisfaction, safety, and 
usability. 

The field of Human Factors is the scientific discipline that attempts to find the best 
ways to design products, equipment, and systems so that people are maximal 
productive, satisfied, and safe, high interrelationship with Human Computer 
Interaction. 

Fig. 1. Interrelationship of concepts in human factors [3] 

In frame of citizens/customers use of e-PIS the dominant HF in design are frequently 
considered the capabilities and limitations of the user from physical, physiological, 
sensory to psychological factors, in Table 1. 

Perception is the ability to detect, identify and recognise sensory input. Perceptual 
characteristics are important in the design and arrangement of displays and information 
presentation. 
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Table 1. Human factors associated to individual characteristics [3] 

HUMAN FACTORS INDIVIDUAL CHARACTERISTICS 

Physical Factors Individual physical dimensions, body posture, 
repetitive motion, physical interface  

Physiological Factors Human reactions to environments, strength (lifts, 
grip, carrying, etc.), endurance 

Sensory Factors Hearing, vision, touch, balance 

Psychological Factors Human needs, attitudes, expectations, motivations 
Mental ability, skills, decision making, training 
requirements 

 
Cognition refers to higher level mental phenomena such as memory, information 

processing, use of rules and strategies, hypothesis formation, and problem solving. 
Therefore, a designer should develop easy-to-use retrieval systems, taking advantage of 
well-established semantic and symbolic techniques for screen and menu design. 
Designs consistent with ingrained habits will facilitate performance and reduce training 
time. Designs that conflict with such habits can lead to errors. 

Norman [4] was confused to understand why engineers made things difficult to use, 
and he suggested applying psychology to engineering to create more useable things. He 
found that people should be able to comprehend immediately how to use simple things 
such as ATM machines without the need for instructive signs. That is, by building on 
the concepts of psychology, things should map to human thought processes in terms of 
mental models. Mental models, based on experience, people form abstract concepts 
about how complex information systems actually perform. This is a multifaceted issue, 
because individuals differ in how they mentally integrate and conceptualize the system. 

User attitudes tend to be against change when new technology is seen as bringing 
desired, particular; acceptance is much more likely when computing is presented as 
matching to human skills, enhancing rather than replacing them [5], [6]. 

3.1   Human-Computer Interaction (HCI) 

By definition of HCI is discipline concerned with the design, evaluation and 
implementation of interactive computing systems for human use and with the study of 
major phenomena surrounding them [7]. That's means, HCI is the study of how people 
design, implement, and use interactive computer systems, and of how these systems 
affect individuals, organizations, and society [8], [9]. Thus, HCI deals with people and 
computers and the ways they influence each other: 

• The design and use of devices such as a mouse, trackball, touch screen, 
hand-held device, 

• The impact of a screen design on users' efficiency and effectiveness 
during application use. 

• Techniques for data representation to improve decision making, 
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• How to design and evaluate applications or systems that support groups of 
people, 

• Navigational aids for moving around a system, 

• Social issues in computing, 

• Cognitive modelling of users (mental models).  

3.2   Usability 

Usability is defined as a high level quality objective: to achieve effectiveness, 
efficiency and satisfaction, addresses specific issues of human performance during 
computer interactions within a particular context [10], [11], [12]. 

Usability gives also many benefits that can include "increased productivity, 
enhanced quality of work, improved user satisfaction, reductions in support and 
training costs and improved user satisfaction" [13]. 

The role of User Centred Design (UCD) in a development effort is to deal with 
usability and user needs in a way that highlights current difficulties and ensuring that 
products, systems, and services will [14], [15], [13]. 

Usability laboratories have become an important tool when prototyping new IS. 
These laboratories, together with appropriate "field kit" evaluations, enable us to meet 
the growing number of requests for usability support, chiefly user based evaluations of 
development prototypes and competitors' products. 

4   Identification of Human Factors Problem in Public Information 
Systems 

A adequate short definition of Public Information Systems (PIS) are information 
systems for public use, and the purpose of a PIS is to provide some kind of service or 
support to a public process, or process involving "the general public" or "society at 
large". In contrast, a "non-public" or private information system provides services to 
some rather specific users closely associated with a certain organisation, performing 
some specific tasks that are often internal to the organisation [16]. 

Public information systems are rapidly increasing in variety, size, complexity, and 
sophistication. Depending on ones definitions, PIS can range from those running on a 
standalone platform, e.g., a terminal device, to those involving world-wide networks, 
distributed database, and enterprise-wide interoperability. 

Regardless, some common elements among this vast range of systems are that they 
have human safety implications and they have interfaces with human users. The "users" 
of a given interface can be citizens, customer, clients, or system operators, 
administrators, or developers. Of course, e-PIS in the further need multiple channel and 
interfaces solutions. 

Which user characteristics to assess for what tasks are also at issue when 
determining the needs of a particular system under development; a data set applicable 
to every design problem has yet to be identified [17]. In other words, to the despair of 
system design engineers, it is not possible to refer to a table of human tolerances in the  
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same way it is possible to refer to a table of electronic component performance 
parameters. On less technical levels the absence of HCI in design is also an important 
factor in the development of products that are accepted by typical users. For example, 
when evaluated from an HCI perspective, many simple improvements to a commercial 
Internet site can be identified [18]. 

In addition to performance and preference differences between individuals there are 
wider considerations such as the influence of culture. For example, cultural factors may 
cause symbols to have different meanings or interpretations in different parts of the 
world (e.g. [19], [20]. An e-PIS that uses Northern European HCI parameters may not 
as usable in Asia. 

When assessing systems from a human factors perspective, the key difference 
between public and private appears to be system accessibility. 

In one study of Sandberg and Sundberg [21] identify emergent practices in the 
development of public administration and e-services among four Swedish nationwide 
government departments. Various governmental Internet sites were analysed to gain a 
broad understanding of contents and services available at the time of the study. The 
results shown very clearly that human factors are one of the key problems and need to 
be solved by system designers of PIS: 

• Technology - Unresolved technological problems remain. Software reliability, 
hardware and software obsolescence, inter-interface operability, quicker and 
simpler access channels to information, clear transaction requirements, access to 
humans in the event of problems are some of the issues that can make 
e-government less than it appears to be. 

• Organisational blurring - Organisations change as they implement and depend 
more upon new technologies; these changes are internal and external. Internally, 
hierarchies are disturbed, boundaries are blurred, learning processes re-allocate 
statuses and merits, interactions become more efficient and more complex. 
Externally, new avenues for networking are opened but with transactional and 
legal statuses which need to be purposefully considered. 

• Security - Information security issues have not been solved with existing 
technologies and may need yet undeveloped technologies. 

• Customer Relation Management (CRM) and new channel strategies to access 
customers, market and public administration systems. 

• Assessment - Accurate ways to assess e-government performance are not being 
routinely built into new systems. 

• Cost - Cost assessment of e-governance projects is not comprehensive. Hidden 
costs, external costs, transaction costs and reorganisation/learning costs are not 
well understood. Government is proceeding with implementation without 
having a clear understanding of cost. The advantages that e-government appears 
to offer seems to cause administrators to be blind to hidden costs. 

• The "Digital Divide" - The problem that a significant percent of the population 
is usable to access e-government is not adequately addressed. Changing 
technology and systems compound the problem as those marginalized persons 
who do learn one system may "lose" access when there is change. 
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5   Applying Human Factors on Design of Electronic Public 
Information Systems 

Including HF factors in the earliest stages of any design process ensures that a product 
is defined in terms of user needs [22]. The HF input at these stages also helps project 
management to redirect resources to approaches that are most likely to have the greatest 
user benefit. The HF specialist involvement throughout design processes results in 
catching problems early on; thus helping to reduce overall project costs. Finally, the 
ability to anticipate user responses continues to improve as successive prototypes more 
closely approximate the final product and actual field conditions. The HF specialist 
must be able to base user interface designs and system requirements on an 
understanding of user needs, goals, characteristics, and expectations. The tasks of 
systems include translating stated needs into specific technical design requirements that 
may be implemented within cost targets. The HF specialist can work with public sector 
processes to balance usability requirements with user constraints, system requirements, 
and development costs [23]. With this approach, the result can be that the final product 
functions as desired and in ways that are easily usable; in this instance easy to use by 
government employees and the general public who wish to access government through 
IT systems. 

To understand the basics implicated in HF on design of e-PISs, a theoretical 
framework is presented in Figure 2. Its major fundamentals are users (e.g., citizens, and 
customer), computers, context or environment, tasks, information, interactions, and 
time [3]. 

Fig. 2. Framework for Human Factors in Electronic Public Information Systems 
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Citizen-e-PIS interactions consist of managing and communicating information in a 
context. During this information exchange, suppliers, citizen, and computer 
performance occur relative to their respective characteristics. For suppliers (e.g. 
governments, local authorities), this may be their experience with e-PIS or their formal 
education. Interactions occur within a context, even a virtual one, and the interactions 
develop as they move across time. The flow of information is as follows.  

Humans initiate the process by turning on a system and sending information to the 
computer interface. From the interface, the request for information is processed through 
the computer according to its characteristics. 

Use of the framework elements and the application of HF concepts to e-PIS imply 
a deep understanding about the nature of the work of the suppliers; their context or 
environment; the way they behave and think about work, context, and tasks; and the 
tasks themselves. 

5.1   Planning for Human Factors 

Electronic Public Information systems' planning is a common problem for 
organizations, and planning for HF is a particular problem within the overall problem 
of design [24]. The traditional approach to planning IT systems is called the Systems 
Development Life Cycle (SDLC) method [25]. This approach can be summarized as a 
linear checklist of activities undertaken in a series of phases that begins with planning 
and ends with system termination. To put it another way, SDLC is a planning process 
that separates an IT system problem into its constituent parts, treats each step separately 
and then unifies the parts into a whole at the end [26]. 

Prototyping in HCI development work is the process of creating quickly all or part of 
a system in the form of a simulation. The advantage of prototyping is that it allows user 
feedback early enough to accommodate major structural changes before extensive 
development investments are committed. Prototyping is seen as a team process 
overcoming SDLC. This SDLC model is now seen as being too linear, lacking a group 
planning orientation and not an actual reflection real world conditions.  

5.2   Implementation Issues 

Although improved technology must always be considered as a strategy it is often the 
case that human factors considerations will take up the majority of the time of IT 
designers and managers. Much is known about the nature of human error, the 
conditions that encourage error and software designs that are error resistant [4], and 
much of this is now well recognized in IT training literature [27]. 

5.2.1   Cognitive Aspects of Implementation 
Overcoming employee resistance is a problem in cognitive change. It was found that 
computerization alters the flow and content of information, changes job content, and 
affects relationships between organizational members. A key finding was that the 
primary issue was not computing itself, but rather perceptions of the method of 
implementing it. It is precisely in this area that human factors become important. 

In IT implementation there are common cognitive perceptions that overcome among 
users: 1) that automation is being mandated arbitrarily, 2) that the new information 
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system will be unreliable; 3) that the new system will increase rather than decrease the 
work burden; and 4) that users will neither understand a system nor be able to operate it. 
Free and open communications throughout an e-PIS implementation process is an 
important avenue for reducing employee resistance coming from these issues. Negative 
perceptions regarding the introduction of e-PIS may be overcome to a significant extent 
through the encouragement of employee decision making during an IS/IT introduction 
process. 

5.2.2   Attitudes 
Although user attitudes tend to be against change when new technology is seen as 
bringing desired benefits attitudes will adapt. In particular, acceptance is much more 
likely when computing is presented as complementary to human skins, enhancing 
rather than replacing them [5], [6]. 

6   Discussion and Conclusion 

This article provides an overview of human factors, especially as they relate to Public 
Information Systems. A rationale is given for the utility of these concepts for advanced 
design and implementation of future e-PIS. 

Further study can provide useful information to scholars and practitioners in the 
e-PIS and the traditional HF fields for future research, collaboration, publication, and 
practice. 

The fast development and pervasive use of ICT prompt a need to re-examine the 
broad HF issues in light of the e-PIS development, actual use, and impact on all aspects 
of our lives. The new framework proposed in this paper emphasizes the entire 
interaction cycle between humans and technology, rather than a stage or part of it. It 
also brings in the tasks and contextual factors. This view is intended to show the 
dynamic as well as the evolutional aspect of issues and concerns regarding the 
interactions between humans and technology. 

The assessment of a limited collection of HF studies, a wide range of research issues 
and topics being studied by PIS researchers over the last years. The dominating issues 
fall in the area of e-PIS use, evaluation and impact. PIS researchers are more concerned 
with issues that occur alter e-PIS is developed. These concerns are closely related to 
humans' perceptions, beliefs, behaviour, attitude, satisfaction, performance and 
productivity, and individual differences. Among the small percentage of studies 
focusing on the development stage, HF researchers are concerned with user 
involvement and participation, user analyst differences and interaction, programmer 
cognition studies, and design methods. 
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