
Varieties of User-Centeredness  
 

Juhani Iivari 
Department of Information Processing 
Science, University of Oulu, Finland 

Juhani.Iivari@oulu.fi 

Netta Iivari 
Department of Information Processing 
Science, University of Oulu, Finland 

Netta.Iivari@oulu.fi 
 
 

Abstract
 

This paper critically examines user-centeredness as a 
multidimensional concept along four aspects: as user 
focus; as work-centeredness; as user participation; and 
as system personalization. Each aspect loads user-cen-
teredness with different meanings. It is discussed whether 
user centered design can be considered an information 
systems development approach on its own. In its current 
form, we do not see it as a separate approach, because it 
is neither horizontally nor vertically complete, and 
because of the overall confusion regarding its goals, 
principles and practices. The four dimensions identified 
can be used for evaluating information systems 
development methods and approaches to what extent they 
adhere to the ideals of user-centeredness.  
     

. 
1. Introduction 

 
Since the early publications on user-centered design 

[68], [50], user-centeredness has aroused increasing 
attention in the context of information technology (IT) 
artifacts, leading for example to the ISO 13407 [40] 
standard on human-centered design of interactive 
systems.1 However, despite the interest [58], the concept 
is still unclear [11], [29], [45], [54]. Although the phrase 
“user-centered” emerged in the human computer interac-
tion (HCI) field, it can be argued of having adopted ideas 
from different sources, such as prototyping [48], [23], 
[10], evolutionary delivery [48], socio-technical design 
[6], [64], [72], [21], user participation [64], participatory 
design [27], [77] and usability engineering (UE) [45], 
[63], [66]. As a consequence, it has also adopted a variety 
of meanings from these different sources. There are only 
a few reviews of the history of user-centeredness [46]. 
Isomäki and Pekkola [41] as an exception they originate 
from the HCI community and therefore do not fully take 
into account Information Systems (IS) research as a 
source of some of the ideas of user centeredness. 

                                                           
1 We will use user-centered and human-centered as synonyms here, 

even though one can make a distinction between the two [26]. 

Altogether, these different intellectual sources have led to 
alternative principles and techniques to support user-
centeredness.  

The purpose of this paper is to analyze the variety of 
meanings of user-centeredness in the extant literature. 
Based on the review, the paper will propose that user-
centeredness is a multidimensional concept. The paper 
discusses how the dimensions have been approached in 
the UCD literature, identifying gaps in the ways they have 
been addressed.  

Finally, the paper discusses whether UCD can be con-
sidered an IS development approach of its own in the 
sense of Iivari et al. [36], [37], who define an IS develop-
ment approach as a class of specific methods that share a 
set of goals, guiding principles, fundamental concepts and 
principles for IS development. Alternatively, user-
centeredness can be interpreted as a quantity rather than 
as a quality of systems development methods. This 
implies that user-centered system development does not 
form a category of systems development methods (a 
single approach or a family of similar approaches), but 
systems development methods may be more or less user-
centered.  

 
 

2. User-Centeredness 
 
One approach has been to define user-centeredness in 

terms of a set of principles. The ISO 13407 standard [40] 
defines human-centered design in terms of four 
principles: the active involvement of users and clear 
understanding of user and task requirements, an 
appropriate allocation of function between user and 
system, iteration of design solutions, and multi-discipli-
nary design. It is obvious that these principles are not very 
clearly formulated and do not define UCD 
unambiguously. For example, one can argue that ‘clear 
understanding of user and task requirements’ and 
‘appropriate allocation of function between user and 
system’ are more goals than principles. The UCD process 
may lead to these goals, but often one knows it by the 
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hindsight after the system has been implemented and used 
for some time.  

Recognizing that the concept of UCD is ambiguously 
defined, Gulliksen et al. [29] propose twelve principles 
for UCD (Table 1). These principles obviously define 
UCD more clearly, even though it is questionable whether 
principle 9 in particular should be included. Principle 9 
requires that “the usability designer must be given the 
authority to decide on matters affecting the usability of 
the system and the future use situation” (p. 403). In 
accordance to [39] Gulliksen et al. [29] define usability as 
”the extent to which a product can be used by specified 
users to achieve specified goals with effectiveness, 
efficiency and satisfaction, in a specified context of use”, 
but interpret it to cover also usefulness or utility in 
addition to usability (pp. 401, 407).  In this case it is not 
realistic to expect that any usability designer or usability 
group could have that broad authority. It would mean that 
all stakeholders related to the system would delegate the 
decision-making power to the hands of the usability 
designer or usability group.2 

 
Table 1: Principles of user-centered system design 

according to Gulliksen et al. [29] 
 

1 User focus - the goals of the activity, the work 
domain or context of use, the users’ goals, tasks 
and needs should early guide the development. 

2 Active user involvement - representative users 
should actively participate, early and continuously 
throughout the entire development process and 
throughout the system lifecycle. 

3 Evolutionary system development - the systems 
development should be both iterative and incre-
mental. 

4 Simple design representations – the design must be 
represented in such ways that it can be easily un-
derstood by users and all stakeholders. 

5 Prototyping – early and continuously, prototypes 
should be used to visualize and evaluate ideas and 
design solutions in cooperation with end users. 

6 Evaluate use in context – baselined usability goals 
and design criteria should control the development. 

7 Explicit and conscious user interaction/interface 
design activities.3 

8 A professional attitude – the development process 
should be performed by effective multidisciplinary 

                                                           
2 As a minor clarifying comment on Principle 10, it is obvious that 

neither usability designer nor anybody can decide on all matters 
affecting the future situation use.  For example, the varying workload of 
a user may be outside the designer’s control. However, it may be a 
significant element of use situations. 

3 Gulliksen et al. [29] formulate this principle in more general terms 
of design activities, but we interpret that they mean user 
interaction/interface design activities.  

teams. 
9 Usability champion - usability experts should be 

involved early and continuously throughout the 
development lifecycle. 

10 Holistic design – all aspects that influence the fu-
ture use situation should be developed in parallel. 

11 Process customization – the UCSD process must be 
specific, adapted and/or implemented locally in 
each organization. 

12 A user-centered attitude should always be estab-
lished. 

 
Furthermore, there seems to be ambiguity regarding 

the overall goal of UCD. The ISO standard 13407 [40] 
defines UCD as ‘an approach to interactive systems 
development focusing specifically on making systems 
usable’. However, the standard has been criticized of 
providing very ambiguous guidance for designing 
usability, due to which refined guidance concentrating 
specifically on usability have been developed (e.g. [42], 
[43]. On the other hand, as mentioned, usability has also 
been extended to cover also usefulness or utility (e.g. in 
[29], [75]) complicating the picture further. Finally, some 
methods typically interpreted as ‘user-centered’ have 
explicitly defined their goals to include also usefulness as 
an addition to usability (e.g. [4], [14]). Next this jungle of 
‘user-centered design’ will be analyzed in more detail.  

 
 

3. Analysis of the Varieties of User-Cen-
teredness 

 
A literature search using the key words ‘user-centered 

design’. ‘human-centered design’, ‘user-centeredness’ 
and ‘human-centeredness’ was carried out using a number 
of bibliographic databases (ABI/INFORM, ACM Digital 
Library, Elsevier Science Direct, IEL Online). Four di-
mensions of user-centeredness were inductively identified 
in the existing UCD literature. 
1. User-centeredness as user focus 
2. User-centeredness as work-centeredness 
3. User-centeredness as user participation 
4. User-centeredness as system personalization  

The following analysis will proceed along these four 
dimensions. 
 
3.1 User-centeredness as user focus 

 
This section will discuss the concept of user-centered-

ness as a focus on users, and section 3.2 will proceed to 
the idea of user-centeredness as work-centeredness, which 
does not pay any particular attention to the worker (user). 
First we discuss user centeredness as a focus on individ-
ual user, proceeding afterwards to foci on average, typical 
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or fictive user. Overall, we claim that a system that takes 
into consideration every individual users’ capabilities and 
fully satisfies each user’s individual needs can be consid-
ered as an ideal of user-centered design. An individual 
user’s needs for a system may be determined by the user’s 
activity or work to be supported by the system and by 
his/her personal preferences or characteristics.  

When the system has one or only a few users, it is eas-
ier to satisfy fully each user’s individual needs. Decision 
support systems (DSS) [48] illustrate the case. A DSS is 
typically assumed to have one or only a few users [48].  
Keen and Scott Morton [48] emphasized in several 
contexts that a DSS must be tailored to match the decision 
maker (user) (pp. 6, 11, 50, 58). This matching was 
supported by a highly iterative development process, 
including both prototyping and evolutionary development 
[48], which are used to characterize also UCD (e.g. [29]).4 
The need for evolutionary development was brought by 
the fact that a DSS tended to change the decision-maker’s 
(user’s) decision-making process so that it was necessary 
to adapt the system accordingly to again fit the individual 
user.   

For practical reasons the above ideal to satisfy exactly 
each user’s individual needs is difficult to achieve for two 
major reasons. Firstly, many systems form platforms for 
communication, co-ordination, co-operation and control 
of distributed activities carried our by a number of users. 
In this case each user cannot expect that his/her needs and 
preferences will fully be satisfied, but he/she must be 
prepared to make compromises in the interest of uniform-
ity and compatibility of the system. This is true especially 
when developing systems of infrastructure type. 
Secondly, a system may have a huge number of globally 
distributed users, many of which cannot be accessed when 
designing the system. Accordingly, the system may be 
designed for average or fictive user. 

When the needs of all users cannot be analyzed indi-
vidually, one strategy is to identify human factors that 
allow deriving general principles or guidelines for design. 
The early publications on “user-centeredness” [50], [68], 
based on psychology and ergonomics, reflect this 
strategy, Allen [2] being a more recent example of this 
stream of user-centeredness. Knittle et al. [50], for ex-
ample, proposes nine principles of ergonomic software: 
minimize worker effort; minimize worker memorization; 
minimize worker frustration; maximize use of habit 
patterns; maximize tolerance for human differences; 
maximize tolerance for environmental change; notify 

                                                           
4 Since prototyping and evolutionary development are often mixed 

up (e.g. [23]) let us clarify their distinction. A prototype is an 
experimental system, which attempts to illustrate certain aspects (e.g. 
user interface) of the “final” system and is intended to be used only 
experimentally, whereas system versions in the evolutionary 
development are fully operational intended for real use [33].  Keen and 
Scott Morton [48] also observed that the use of prototypes tends to differ 
from the actual use of the delivered system. 

users of problems promptly, maximize worker control of 
tasks, and maximize task support. Norman [68] puts 
forward seven principles: use both knowledge in the 
world and knowledge in the head; simplify the structure 
of tasks; make things visible: bridge the gulf of execution 
and evaluation; get the mapping right; exploit the power 
of constraints, both natural and artificial; design for error; 
and when all else fails, standardize. 

Furthermore, recognizing that users are heterogeneous 
(e.g. [50]) one strategy is to segment the actual or 
potential user population into segments so that users can 
be expected to be relatively homogenous within each 
segment and to design a different version of the system 
for each segment. This segmentation allows deriving 
empirically more and more detailed user profiles. How-
ever detailed, this strategy leads to focus on an average or 
typical user within each segment. 

In addition, involving real users has been perceived to 
be difficult and in part of the HCI literature even unneces-
sary. Within this line of thought Cooper [14] has made a 
provocative suggestion to exclude real users from the 
major part of the design process and to use of “personas” 
as surrogates of users. A persona is a hypothetical arche-
type of actual users.  It is given a name and a face, and it 
is carefully described in terms of needs, goals and tasks. 
Personas are not real people, but fictive users, whom the 
system is designed to serve.  

 
3.2 User-centeredness as work-centeredness 

 
Bannon [3] criticizes the human factors strategy as 

follows: “Although psychology, particularly as repre-
sented by the field of human factors (HF), or ergonomics, 
has had a long tradition of contributing to computer sys-
tems design and implementation it has often neglected vi-
tally important issues such as the underlying values of the 
people involved and their motivation in the work setting” 
(p. 26). He proposes an alternative perspective of 
understanding the relationship between people, technolo-
gy, work requirements and organizational constraints in 
work settings, where people are actors in situations, with 
a set of skills and shared practices based on work experi-
ence with others. This has led to a significant turn in the 
HCI research. Understanding users’ work activities and 
the context of use has become a central focus of HCI re-
search and also of user-centered design (e.g. in [4], [29], 
[40], [63], [75]). 

However, the focus on the users’ work domain raises a 
number of new questions: 
1. How to conceptualize and represent the work domain 

(local work practices vs. holistic modeling of the 
work domain)? 

2. What are the drivers of changes in the work domain 
(technology-driven, work process-driven, interactive, 
emergent)? 
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3. Who has the power and right to decide about changes 
in the work domain?  

Historically, the question of how to conceptualize the 
work domain related to the computer systems has been 
under focus in the context of Office Automation, Com-
puter Supported Cooperative Work, and in IS research 
more generally. In IS research especially the socio-techni-
cal thinking has been influential (e.g. [6], [64], [72], [21]. 
Research into Computer Supported Cooperative Work has 
focused especially on the detailed work practices of users 
in co-operative settings [76]. Sociotechnical Design 
Theory and more recently Structuration Theory, Actor 
Network Theory and Activity Theory have been proposed 
to provide more theoretical understanding of the 
relationship between work and IT. 

The work domain of many complex systems such as 
enterprise resource planning -based information systems 
covers several organizational functions. When consider-
ing development of such a complex system, holistic de-
sign [29], implies that information system must be de-
veloped in parallel with the whole work domain. Such-
man [79] notes that one of the benefits of job 
specialization is that that we can “black box” the work of 
others so that we do not need to know how they get their 
work done while we are at the same time dependent on 
their products and services. This means that possibly no 
single individual has understanding of the whole work 
domain affected by the system. In order to be able to 
discuss the work domain in holistic terms, it should be 
made visible in some way using appropriate represen-
tations.  

Representations always include abstraction, what to 
include and what to leave out. Gulliksen et al. [29] claim 
that design representations in UCD should be simple and 
easily understandable to users and other stakeholders. 
Keeping in mind the variety of potential users it is not 
always so obvious what sort of representations are 
understandable to users. One representational formalism 
meaningful to one group may be totally incomprehensible 
to another (for example, professional electric engineers 
may differ from supermarket cashiers in this respect). The 
Scandinavian Infological approach [55], [80] attempted to 
develop a “user-centered” conceptualization and repre-
sentations of an information system that would exclude 
all internals of computer technology (such as computer 
architecture; details of program architecture, details of 
storage technologies, etc). This work culminated in the 
ISAC method [56] that proposed a system of four major 
representational formalisms to represent the information 
system and the related work domain, two of which are 
implementation technology independent.5 One problem 

                                                           
5 The two “user centered” graphical notations (Activity diagrams and 

Information graphs) of ISAC resemble data flow diagrams of Structured 
Analysis [19]. Note, however, that Activity diagrams allow material 
flows and the activities are not transformation processes internal to the 

with the ISAC method was that it excluded the user from 
the formalism describing the work domain (so called 
Activity diagrams). Inspired by ISAC, Iivari and Koskela 
[38] developed a Host System Language comprising three 
graphical formalisms to represent the work domain of an 
information system [34], [35]. Quite interestingly, the 
semantics of two of these formalisms (the Host System 
Organization graph and Host System Program graph) 
correspond closely to the flow model and the sequence 
model of Contextual Design [4], which is often associated 
with “user-centered” design.6 

Contextual Design also illustrates an opposite extreme 
of user-centeredness when compared with the user-cen-
teredness as focus on each individual user discussed in 
section 3.1. In an ideal case in Contextual Design the user 
is an anonymous performer of the work observed by the 
“interviewer”. The method does not directly pay attention 
to the individual user, to his or her characteristics and 
preferences. An individual user is taken into account only 
indirectly. As far as he or she has an opportunity to 
participate, his or her preferences may be taken into con-
sideration and therefore he/she may be able to influence 
the design. Also depending of the nature of work (e.g. to 
what extent it is governed by various organizational rou-
tines) each user to be observed may have more or less 
individual ways of performing it. These individual varia-
tions may influence the consolidated work models. The 
consolidated work models are to capture individual varia-
tions, but the emphasis is on common patterns and struc-
ture in the user population as a whole. 

Regarding the drivers of change and the consequences 
of IT on work domain, the UCD literature does not dis-
cuss in detail the assumptions about how IT allows new 
forms of working. One standpoint is to consider 
technology as the primary motor of change (technology 
driven view). Then it is assumed that introduction of 
technology will change the work domain. An opposite 
standpoint is to consider that changes in the work domain 
are primary (work process driven view) and one should at 
first consider how to change the business processes (e.g. 
change analysis in [56] and Soft Systems Methodology, 
[12]). The socio-technical design represents an interme-
diate position (interactive view) suggesting that the social 
subsystem and the technical subsystem should be de-
signed in parallel in order to achieve joint optimization. 
Recently the views that the adaptation of technology and 
work is more emergent process (emergent view) has 
gained acceptance [60], [62]. Technological determinism 
has been rejected and interpretive flexibility of IT 

                                                                                              
information/software system but organizational work processes 
(activities) to be supported by the system. Information graphs are closer 
to dataflow diagrams. 

6 Of course, the major contribution of Contextual Design in 
representing work does not lie in these two formalisms but rather in the 
ethnography-inspired bottom-up way of developing these work 
representations from observations of work of individual users. 
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highlighted (e.g. [28], [70], [71], [74]). It has been 
acknowledged that no matter how well designed and im-
plemented; IT may produce unexpected, paradoxical or 
ironic consequences in organizations [73], [74]. 

Finally, power and politics are important aspects to be 
considered. In view of the influence of the Scandinavian 
trade-unionist approach on UCD, it is amazing that power 
and politics have been almost forgotten in the UCD litera-
ture. It should be acknowledged that there is a potential 
for conflicts between management and workers [5], [30], 
[32], [67], developers and users [49], [65], [81], and 
different organizational units and occupational groups [9], 
[22], [59], [81]. Even though we wish systems to be more 
user-centered, we cannot forget the political milieu, in 
which the systems development takes place. Taking into 
consideration the prevailing power relations in 
organizations it is not realistic to assume that users alone 
have the right to decide about the changes in the work 
domain including the IT shaping it. At least management 
has its say, too. Therefore, we claim that users form only 
one stakeholder group in systems development, especially 
when systems are developed for work contexts.   

 
3.3 User-centeredness as user participation 

 
Discussion about power and politics in systems design 

lead us to the notion of user participation in systems de-
sign. Most views of UCD consider active user involve-
ment or user participation an integral part of UCD [29], 
[40]. There is a long tradition of research on user 
participation especially in IS research (see [54], [61] for 
fairly recent reviews). The idea of active user 
participation in UCD can be traced to the Scandinavian 
trade-unionist approach (e.g. [5], [27]), leading to the PD 
stream of research [77]. Especially the Scandinavian trade 
unionist approach strongly emphasizes the empowerment 
of the workers to be able to participate in the decision-
making in their work place. However, the importance of 
political issues has decreased within the participatory 
design tradition; currently the emphasis is on active user 
participation in the design practice.  

However, user participation has proven to be problem-
atic in practice. Clement and van den Besselaar [13] and 
Oostveen and van den Besselaar [69] note that most of the 
participative design projects have been small, stand-alone 
applications of IT with low organizational complexity. In 
their case direct participation of all interested users is 
easier to organize. Many information and software 
systems are large and complex, however, so that all 
prospective users, even if they are known in advance, 
cannot participate directly. In their case participation may 
be representative [64], when a small set of users 
represents the whole user population. Even though these 
user representatives might really represent the whole user 
population in the beginning, there is also a risk, especially 

if their participation is active and long lasting covering 
the whole development project, that after some time they 
will not represent the users anymore [31]. 

Furthermore, most software systems are developed in a 
product development context. They may have millions of 
potential users and often the prospective users are not 
known during the development. Especially in this context 
usability specialists (also called human factors/UCD/UE 
specialists) are assumed to “represent” the users in the 
development [15]. In this case usability specialists do not 
“represent” users in the same meaning as Mumford [64] 
implies, i.e. users have not elected them to represent the 
users and they are not typical users. In this situation users 
do not actively participate in, but usability specialists 
serve as “surrogate users” in the design process. User 
involvement is then informative or consultative at the 
most [16]; real users may be allowed to comment on 
predefined design solutions or act as providers of 
information and as objects of observation, but they do not 
actively participate in the design process nor have 
decision-making power regarding the design solution 
[11], [16].  

Referring to our earlier discussion related to user-cen-
teredness as a user focus, one can argue that if it is limited 
to the focus on a fictive or an average user, user in-
volvement is necessarily restricted to be only informative 
in the sense that users act only as providers of information 
or as objects of observation. The ‘personas’ and user 
profiles are based on data gathered about the users. The 
same criticism applies also to the notion of user-centered-
ness as work-centeredness, if Contextual Design is taken 
as an example of work-centeredness. In Contextual In-
quiry users are involved also only as objects of observa-
tion and providers of information being interviewed and 
observed, after which the design team makes all the de-
sign decisions without users as active participants. Users 
are invited to participate again only in the prototyping 
phase, when they are allowed to comment on predefined 
design solutions.  

Finally, as to user participation, it has been claimed 
that an ultimate form of user participation is a situation 
where a user designs and implements the system (e.g. 
[44]). There exists research in the area of end user 
development in the context of end user computing [7], 
[20], the review of which is beyond the scope of this 
paper. The same applies to user participation during diffe-
rent stages of systems development, on which the 
literature could offer additional, interesting viewpoints 
(c.f [61]).    
 
3.4 User-centeredness as personalization 

 
The diversity of users, the difficulty to involve them in 

the design process especially in the product development 
context, and users’ learning when getting experience of 
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using the system makes it difficult to design the systems 
to fit each user. Personalization, i.e. the possibility that 
the designed system can adapt or be adapted to the user 
while used, is one option to remedy the situation. 
Modifying Kobsa et al. [52] a personalized system adapts 
or allows to adapt the system’s content structure, 
presentation form and functionality to each user’s charac-
teristics, use behavior and usage environment.  Personal-
ization may be achieved by designing the system to be 
adaptable or adaptive [8].  

Adaptability allows the user to change the system ac-
cording to his/her preferences. Adaptable personalization 
can be seen as a partial materialization again of the idea 
of end user development (computing) as an ultimate form 
of user participation [44]. Franke and von Hippel [24] 
note that customers (and users) of a given type of product 
or service can have needs that are quite different. Even 
though the market may be segmented, the product 
targeted to each segment addresses only the average 
customers’ needs in that segment. They point out, 
however, that recent technological advances have reduced 
the cost of designing and producing products for “markets 
of one” and propose “innovation toolkits” so that users 
can modify the systems on their own. Adaptivity means 
that the system builds a user model and automatically 
adapts to the accumulated user model [8], [25]. User 
models can be created using either a user-guided 
approach or an automatic approach. In the former the user 
explicitly provides the information. In the latter the user 
model is created by the system by observing the user’s 
usage patterns.  

There are a few articles that discuss a UCD approach 
to personalization [1], [47], [53]. The latter two also 
report some user reactions to personalization in the case 
of one system. We suggest personalizability and design 
for personalizability as aspects of user centeredness, 
which may allow to take into consideration every 
individual user’s needs and capabilities.  

 
 
4. Discussion 

 
This paper analyzed user-centeredness along four di-

mensions: user-centeredness as a focus on user, user-cen-
teredness as work-centeredness, user centeredness as user 
participation, and user centeredness as system 
personalization. We found a number of options in the way 
these are addressed in the UCD literature (Table 2). 

 
Table 2: Varieties of views of user-centeredness 
 

Dimension Different views 
User focus Individual user – human factor 

– user profile – fictive user 
Work focus  

- How to conceptualize 
and represent work? 
- How to introduce 
change? 
 
- Who has the power to 
decide about change? 

- Local work practices – holis-
tic work models 
- Technology driven – interac-
tive – work process driven - 
emergent 
- Users – developers – manag-
ers 

User involvement/ par-
ticipation 

Direct – representative – medi-
ated (surrogate representation) 

System personalization Adaptive - adaptable 
  
As has been argued, user-centeredness can be 

perceived to denote a user focus, but user focus can be 
limited to focus on typical, average or fictive user. Even 
though an ideal, focusing on each individual user may not 
be possible in practice, since typically systems are 
developed for large, geographically and organizationally 
distributed user populations.  

Furthermore, user-centeredness can denote work-cen-
teredness, when the interest lies in the work and in the 
worker as a user, not in the individual user as a human 
being. In the work context, Table 2 makes a number of 
distinctions related to issues such as how to conceptualize 
work and represent it; how to conceptualize change inter-
twined with IT implementation, adoption and use in the 
work domain; and how politics and power are intertwined 
with both systems development, implementation and use. 
Clearly these are under-examined areas in the UCD litera-
ture.  

User-centeredness can also be interpreted as user par-
ticipation, related to which it is highlighted that there is a 
multitude of views of what user participation is and how 
it should be accomplished. In certain situations the 
prospective users can all participate directly in the 
process, but in many cases only selected user 
representatives are involved. Furthermore, in many cases 
users are not directly involved in the design process at all, 
but instead usability specialists serve as user surrogates 
acting as intermediaries between the users and 
developers. Although the recent HCI literature advocating 
user involvement in systems design (e.g. [4], [63], [75]) 
refer to the Scandinavian trade unionist and PD 
literatures, they are taken quite weakly into account.  
Even though PD (direct user participation) is mentioned, 
it is not actually expected (e.g. in [63]), or it is interpreted 
to refer merely to prototyping.  The emphasis may also lie 
solely in achieving management goals (especially in [4], 
according to [78]), which is in stark contrast with the 
original aims.  

As the final aspect we discussed personalization and 
design for personalizability. A personalized system adapts 
or allows to adapt the system’s content structure, presen-
tation form and functionality to each user’s characteris-
tics, use behavior and usage environment. Personalization 
is a research area of its own under relatively active re-
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search. It includes several research issues such as what 
characteristics of users are relevant to be modeled, what 
features of systems are meaningful to be personalized, 
what is the mapping between the user characteristics and 
personalized system features, how the user model can be 
created, and what is the value of personalization to the 
users and other stakeholders. Personalization, especially 
adaptivity if totally hidden to the user, includes also ethi-
cal and privacy problems [51]. Our suggestion is that it 
potentially forms a significant aspect of user-
centeredness. Especially when the user community is di-
verse, there are difficulties to involve real users in the 
design process, and users’ learning of the system is a 
significant determinant of its future use. 

We posed the question whether UCD forms a systems 
development approach in the sense of Iivari et al. [36], 
[37]? Interpreting it as an outgrowth of the Scandinavian 
trade-unionist approach, one might think so. On the other 
hand, based on the UCD literature it is not clear to what 
extent UCD is a “complete” approach. Maguire [57] 
claims that UCD is complementary to software de-
velopment methods, rather than replacing them. Gulliksen 
et al. [29] describe the use of UCD in the connection of 
RUP (Rational Unified Process), reporting considerable 
problems. Based on these two it is not quite clear whether 
UCD should be interpreted as a phase or as a number of 
phases such as conceptual design, interaction design and 
user interface design [14], or activity design, information 
design and interaction design [75], preceding the more 
conventional software design or as an aspect to be 
designed in parallel with other system design activities. 
The background of UCD in HCI would suggest the latter, 
but the broadening of the “usability” concept to cover 
utility and usefulness would suggest the former (e.g. in 
[29], [75]). Some “user-centered” methods, such as 
Contextual Design [4], Interaction Design [14] and 
Scenario-Based Design [75] clearly aim at covering 
complete phases preceding software design and in this 
sense, at least in principle, can be interpreted to form a 
systems development approach or a family of similar 
approaches. However, we suggest that the relationship 
between UCD and the rest of systems development 
should be clarified further, especially since there are clear 
problems reported related to the integration of UCD with 
the rest of systems development [29], [63], [75].  

On the other hand, we feel that broadening of the “us-
ability” concept to cover utility and usefulness [29], [75] 
is overhasty, confusing and potentially unfortunate, since 
usability in the narrow sense is still a significant concern, 
but clearly distinct from usefulness or utility. In the IS 
literature there are some efforts to understand the relation-
ships between the concepts such as ease of use (  
usability), usefulness, user acceptance (  use) [17], 
system quality, information quality, user satisfaction, 
individual impact, and organizational impact [18], but 

unfortunately no integrated model exists. The existing 
research suggests, however, that potentially usability in 
the broad sense [29], [75] overloads the concept with 
different meanings. 

The broadening of the usability concept may be ex-
plained by the view that “to the users the user interface is 
the system” [29, p. 402]. Even though the user sees the 
system only through the user interface, we disagree with 
Gulliksen et al. [29] in this respect. For example, to a user 
of a company website the system may primarily be 
information about that company. Many times the user 
knows that the website includes information he or she 
needs (for example, the e-mail address of a specific 
person working in that company) in his specific use 
situation, but the user interface makes it difficult to find 
that information. This illustrates that a user’s view of the 
system is not only the interface. From the design 
viewpoint, the user interface does not necessarily provide 
the best perspective to design the functionality of the sys-
tem. For example, it may be more natural to devise the 
content of a website using some information modeling 
approach which allows to devise the content and its struc-
ture without taking into consideration the user interface. 
User interface defines how the content and the structure 
are represented to the user. Altogether, we argue that in 
addition to usability specialists and software engineers 
implementing a system, there is a need for content de-
signers and possibly also for business analysts.  

To sum up, we do not see UCD in its current form as a 
separate systems development approach, especially be-
cause UCD is not horizontally complete. By horizontal in-
completeness we mean that UCD does not cover all as-
pects of systems development even in the earliest phases 
such as requirements construction. By vertical incomple-
teness we mean that UCD does not cover the technical 
implementation of the system. Furthermore, there cur-
rently seems to be a lot of confusion related both to the 
goals, principles and practices of UCD. Therefore, to us 
UCD is more quantity than quality. Related to this, we 
argue that the four dimensions of UCD discussed can be 
used to evaluate systems development methods and ap-
proaches, to what extent they adhere to the ideals of user 
centeredness, including focus on each individual user and 
his/her preferences and characteristics; thorough under-
standing and redesign of users work practices acknowl-
edging also the political/organizational/cultural context; 
direct, active participation of users; and development of 
adaptable and adaptive systems to fit the user while the 
user learns during the system use. 

 
 

10. References 
 
[1] Albert, S.R., Karat, J., Karat, C.-M., Brodie, C. and Vergo, 
J.G., User attitudes towards user-adaptive ecommerce Web site. 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

7



User Modeling and User-Adaptive Interaction, 13(4), 2003, pp. 
373-396 
 
[2] Allen, B., Individual differences and the conundrums of 
user-centered design: Two experiments, Journal of the 
American Society for Information Science, 51(6), 2000, pp. 508-
520 
 
[3] Bannon, L., From human factors to human actors: The role 
of psychology and human-computer interaction studies in sys-
tem design, in Greenbaum and Kyng (eds.): Design at work. 
Cooperative design of computer systems, Lawrence Erlbaum, 
Hillsdale, 1991, pp. 25-44   
 
[4] Beyer, H., Holtzblatt, K., Contextual Design: Defining Cus-
tomer-Centered Systems., Morgan Kaufmann Publishers Inc, 
San Francisco, 1998    
 
[5] Bjerknes, G., Ehn, P. and Kyng, M. (eds.), Computers and 
Democracy, Avebury, Aldershot, 1987 
 
[6] Bostrom, R.P. and Heinen, J.S., MIS problems and failures: 
A socio-technical perspective, MIS Quarterly, 1(3), 1977, pp. 
17-32 
 
[7] Brancheau, J.C. and Brown, C.V., The management of end-
user computing; Status and direction, ACM Computing Surveys, 
25(4), 1993, pp. 437-482 
 
[8] Brusilovsky, P., Methods and techniques of adaptive hyper-
media, User Modeling and User Adapted Interaction, 6(2-3), 
1996, pp. 87-129 
 
[9] Butler, T. and Fitzgerald, B., A Case Study of User 
Participation in the Information Systems Development Process, 
in Proceedings of 18th International Conference on Information 
Systems (ICIS), Atlanta, Georgia, USA, 1997, pp. 411-426. 
 
[10] Bødker, S. and Grønbæk, K., Cooperative prototyping: 
Users and designers in mutual activity, International Journal of 
Man-Machine Studies, 34, 1991, pp. 453-478 
 
[11] Carroll, J. M., Encountering Others: Reciprocal Openings 
in Participatory Design and User-Centered Design, Human-
Computer Interaction, 11(3), 1996, pp. 285-290 
 
[12] Checkland, P. and Scholes, J., Soft Systems Methodology 
in Action, John Wiley & Sons, Chichester, 1990 
 
[13] Clement, A. and van den Besselaar, P., A Retrospective 
Look at PD Projects, Communications of the ACM, 36(4), 1993, 
pp. 29-37.  
 
[14] Cooper, A., The Inmates Are Running the Asylum: Why 
high-tech products drive us crazy and how to restore sanity, 
Macmillan, Indianapolis, 1999 
 
[15] Cooper, C. and Bowers, J., Representing the users: Notes 
on the disciplinary rhetoric of human-computer interaction, in 
Peter J. Thomas (ed.): The Social and Interactional Dimensions 

of Human-Computer Interfaces, Cambridge University Press, 
Cambridge, 1997, pp. 48-66 
 
[16] Damodaran, L., User involvement in the systems designs 
process - a practical guide for users,  Behaviour & Information 
Technology, 15(16), 1996, pp. 363-377 
 
[17] Davis, F.D., Bagozzi, R.P. and Warshaw, P.R., User 
acceptance of computer technology: A comparison of two 
theoretical models, Management Science, 35(8), 1989, pp. 982-
1003 
 
[18] DeLone, W.H. and McLean, E.R., Information systems suc-
cess: the quest for the dependent variable, Information Systems 
Research 3(1), 1992, pp. 60-95 
 
[19] DeMarco, T., Structured Analysis and Systems 
Specification, Prentice-Hall, Englewood Cliffs, New Jersey, 
1979  
 
[20] Downey, J.P., Toward a comprehensive framework: EUC 
research issues and trends (1990-2000), Journal of Organiza-
tional and End User Computing, 16(4), 2004, pp. 1-16 
 
[21] Eason, K. Information Technology and Organizational 
Change, Taylor & Francis, London, 1988 
 
[22] Ehn, P., Work-Oriented Design of Computer Artifacts, 
Arbetslivscentrum, Stockholm, 1988 
 
[23] Floyd, C., A systematic look at prototyping, in in Budde, 
R., Kuhlenkamp, K., Mathiassen, L. and  Züllighoven, H. (eds.), 
Approaches to Prototyping: Proceedings of the working 
conference on prototyping, Springer-Verlag, Berlin, 1984, pp. 1-
18 
 
[24] Franke, N. and von Hippel, E., Satisfying heterogeneous 
user needs via innovation toolkits: the case of Apache security 
software, Research Policy, 32, 2003, pp. 1199-1215 
 
[25] Friaz-Martinez. E., Magoulas, G., Chen, S. and Macredie, 
R., Modeling human behavior in user-adaptive systems: Recent 
advances using soft computing technologies, Expert Systems 
with Applications, 2005 (in press). 
 
[26] Gasson, S., Human-centered vs. user-centered approaches 
to information systems design, The Journal of Information 
Technology Theory and Applications (JITTA), 5(2), 2003, pp. 
29-46 
[27] Greenbaum, J. and Kyng, M. (eds.), Design at Work. 
Cooperative Design of Computer Systems, Lawrence Erlbaum 
Associates, New Jersey, 1991 
 
[28] Grint, K. and Woolgar, S., The Machine at Work. 
Technology, Work and Organization, Polity Press, Cambridge, 
1997 
 
[29] Gulliksen, J., Göransson, B., Boivie, I., Blomkvist, S., Pers-
son, J. and Cajander, Å., Key principles for user-centred system 
design, Behaviour & Information Technology, 22(6), 2003, pp. 
397-409 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

8



 
[30] Gärtner, J. and Wagner, I., Mapping Actors and Agendas: 
Political Frameworks of Systems Design and Participation, 
Human-Computer Interaction, 11(3), 1996, pp. 187-214. 
 
[31] Hedberg, B., Computer systems to support industrial 
democracy, in Mumford, E. and Sackman, H. (eds.), Human 
Choice and Computers, North-Holland Publishing Company, 
Amsterdam. 1975, pp. 211- 
 
[32] Howcroft, D. and Wilson, M., Paradoxes of participatory 
practices: the Janus role of the systems developer, Information 
and Organization, 13(1), 2003, pp. 1-24. 
 
[33] Iivari, J., Taxonomy of the experimental and evolutionary 
approaches to systemeering, in Hawgood, J. (ed.), Evolutionary 
Information Systems, North-Holland, Amsterdam, 1982 
 
[34] Iivari, J., A methodology for IS development as an 
organizational change: the IFIP case. - The Report of the 10th 
IRIS Seminar, Part 1, Tampere, 1987. 
 
[35] Iivari, J., A conceptual metamodel for an information 
system: An object-oriented interpretation, in Jaakkola, H., 
Kangassalo, H. and Ohsuga, S. (eds.), Advances in Information 
Modelling and Knowledge Bases, IOS Press, Amsterdam, 1991 
 
[36] Iivari, J., Hirschheim, R. and Klein. H. K., A paradigmatic 
analysis contrasting information systems development ap-
proaches and methodologies, Information Systems Research, 
9(2), 1998, pp. 164-193 
 
[37] Iivari, J., Hirschheim, R. and Klein, H.K., A dynamic 
framework for classifying information systems development 
methodologies and approaches, Journal of Management Infor-
mation Systems, 17(3), 2000-2001, pp. 179-218 
 
[38] Iivari, J. and Koskela, R., HSL: A host system language for 
the pragmatic specification and host system descriptions in the 
data system development. - Report of the Sixth Scandinavian 
Research Seminar on Systemeering, Øystese, Norway, August 
8-11th, 1983. 
 
[39] ISO 9241-11 Ergonomic requirements for office work with 
visual display terminals (VDT)s - Part 11 Guidance on Us-
ability, International Standard, 1998 
 
[40] ISO 13407, Human-centered design processes for 
interactive systems. International Standard, 1999 
 
[41] Isomäki, H. and Pekkola, S., Nuances of Human-
Centredeness in Information Systems Development, in 
Proceedings of 38th Hawaii International Conference of System 
Sciences (HICSS38), 2005 
 
[42] Jokela, T., Making User-Centred Design Common Sense: 
Striving for an Unambiguous and Communicative UCD Process 
Model, in Proceedings of NordiCHI, Aarhus, Denmark, 2002, 
pp. 19-26 
 

[43] Jokela, T., Iivari, N., Matero, J. and Karukka, M., The 
Standard of User-Centered Design and the Standard Definition 
of Usability: Analyzing ISO 13407 against ISO 9241-11, in 
Proceedings of CLIHC , Rio de Janeiro, Brazil, 2003, pp. 53-60 
 
[44] Järvinen, P., A role of a user in the development and 
maintenance of an information system: Empirical and theoretical 
findings, Computing Personnel, 9(2), 1982, pp. 3-10 
 
[45] Karat, J., Evolving the Scope of User-Centered Design. 
Communications of the ACM 40(7), 1997, pp. 33-38. 
 
[46] Karat, C.M., Brodies, C., Karat, J., Vergo, J. and Alpert, 
S.R., Personalization the user experience on ibm.com, IBM Sys-
tems Journal, 42(4), 2003, pp. 686-701 
 
[47] Karat, J. and Karat C.M., The evolution of user-centered 
focus in human-computer interaction field, IBM Systems 
Journal, 42(4), 2003, pp. 532-541 
 
[48] Keen, P.G.W. and Scott Morton, M., Decision Support Sys-
tems: an organizational perspective. Addision-Wesley, Reading, 
Massachusetts, 1978 
 
[49] Kirsch, L. J. and Beath, C. M., The enactments and conse-
quences of token, shared, and compliant participation in 
information systems development, Accounting, Management, & 
Information Technologies, 6(4), 1996, pp. 221-254 
 
[50] Knittle, D. L., Ruth, S. and Patton Gardner, E., Establishing 
user-centered criteria for information systems: A software 
ergonomics perspective, Information & Management, 11, 1986, 
pp. 163-172 
 
[51] Kobsa, A., Personalized hypermedia and international pri-
vacy, Communications of the ACM, 45(5), 2002, pp. 64-67 
 
[52] Kobsa, A., Koenemann, J. and Pohl, W., Personalized 
hypermedia presentation techniques for improving online cus-
tomer relationships, The Knowledge Engineering Review, 16(2), 
2001, pp. 111- 155 
 
[53] Kramer, J., Noronha S., and Vergo, J., A user-centered 
design approach to personalization, Communications of the 
ACM, 43(8), 2000, pp. 45-48  
 
[54] Kujala, S., User involvement: a review of the benefits and 
challenges, Behaviour & Information Technology, 22(1), 2003, 
pp. 1-16.  
 
[55] Langefors, B., Theoretical analysis of information systems. 
Studentlitteratur, Lund, Sweden, 1966 
 
[56] Lundeberg, M., Goldkuhl, G. and Nilsson, A, Information 
systems development: a systematic approach. Prentice-Hall, 
Englewood Cliffs, New Jersey, 1981 
 
[57] Maguire, M., Methods to support human-centred design, 
International Journal of Human-Computer Studies, 55, 2001, 
pp. 587-634 
 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

9



[58] Mao, J.-Y., Vredenburgh, K., Smith, P.W. and Carey, T., 
The state of user-centered design practice, Communications of 
the ACM, 48(3), 2005, pp. 105-109 
 
[59] Markus, L., Power, Politics, and MIS Implementation. 
Communications of the ACM 26(6), 1983, pp. 430-444 
 
[60] Markus, M., Majchrzak, A. and Gasser, L., A design theory 
for systems that support emergent knowledge processes, MIS 
Quarterly, 26(3), 2002, pp. 179-212 
 
[61] Markus, M. L. and Mao, Y., Participation in Development 
and Implementation - Updating an Old, Tired Concept for To-
day’s IS Contexts, Journal of the Association for Information 
Systems, 5(11-12), 2004, pp. 514-544.  
 
[62] Markus, M.L and Robey, D., Information technology and 
organizational change: Causal structure in theory and research, 
Management Science, 34(5), 1988, pp. 583-598 
 
[63] Mayhew, D. J., The usability engineering lifecycle: a 
practitioner's handbook for user interface design. Morgan 
Kaufmann Publishers Inc, San Francisco, 1999    
 
[64] Mumford, E., Designing Human Systems for New Technol-
ogy. The ETHICS Method. Manchester Business School, 
Manchester, 1983 
 
[65] Nandhakumar, J. and Jones, M., Designing in the Dark: the 
Changing User-Developer Relationship in Information Systems 
Development, in Proceedings of 18th International Conference 
on Information Systems (ICIS), Atlanta, Georgia, USA, 1997, 
pp. 75-88 
 
[66] Nielsen, J., Usability engineering. Academic Press, Boston, 
1993 
 
[67] Nielsen, S., Talking about Change: An Analysis of 
Participative Discourse amongst IT Operations Personnel, in 
Proceedings of 10th Australasian Conference on Information 
Systems. 1999, pp. 691-702. 
 
[68] Norman, D.A., Cognitive engineering, in Norman D.A. and 
Draper, S.W. (eds.), User-Centered Design: New Perspectives in 
Human-Computer Interaction, Lawrence Erlbaum Associates, 
Hillsdale, New Jersey, 1986, pp. 31- 
 
[69] Oostveen, A.-M. and van den Besselaar, P., From small 
scale to large scale user participation: A case study of participa-
tory design in e-government systems, in Proceedings Partic-
ipatory Design Conference, Toronto Canada, 2004, pp. 173-182 
 

[70] Orlikowski, W. J., Improvising organizational transforma-
tions over time: a situated change perspective, Information 
Systems Research, 7(1), 1996, pp. 63-92 
 
[71] Orlikowski, W. J. and Gash, D. C., Technological frames: 
Making sense of information technology in organizations, ACM 
Transactions on Information Systems, 12(2), 1994, pp. 174-207 
 
[72] Pava, C., Managing New Office Technology, An organiza-
tional strategy, The Free Press, New York, 1983 
 
[73] Robey, D. and Azevedo, A., Cultural Analysis of the 
Organizational Consequences of Information Technology, 
Accounting, Management & Information Technology, 4(1), 
1994, pp. 23-37 
 
[74] Robey, D. and Boudreau, M., Accounting for the 
Contradictory Organizational Consequences of Information 
Technology: Theoretical Directions and Methodological 
Implications, Information Systems Research, 10(2), 1999, pp. 
167-185 
 
[75] Rosson, M. B., and Carroll, J., Usability Engineering: 
Scenario-based Development of Human-Computer Interaction. 
Morgan-Kaufman, San Francisco, 2002 
 
[76] Schmidt, K. and Bannon, L., Taking CSCW seriously, Sup-
porting articulation work, Computer Supported Cooperative 
Work, 1, 1992, pp. 7-40 
 
[77] Schuler, D. and Namioka, A. (eds.), Participatory Design: 
Principles and Practices. Lawrence Erlbaum Associates, New 
Jersey, 1993 
 
[78] Spinuzzi, C., A Scandinavian Challenge, a US Response: 
Methodological Assumptions in Scandinavian and US Pro-
totyping Approaches. In Proceedings of SIGDOC, 2002, pp. 
208-215 
 
[79] Suchman, L., Making work visible, Communications of the 
ACM, 38(9), 1995, pp. 56-64. 
 
[80] Sundgren, B., An Infological Approach to Data Bases, 
Skriftserie utgiven av statistiska centralbyrån, Nummer 7, 
Statiska Centralbyrån, Stockholm, 1973 
 
[81] Symon, G., The Work of IT System Developers in Context: 
An Organizational Case Study, Human-Computer Interaction, 
13(1), 1998, pp. 37-71. 

 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

10



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


