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What is a cynic? 
A man who knows the price 

of everything and the value of nothing. 
Oscar Wilde 

We've all discovered there is freedom through structure. 
There has to be some structure in my life, at least. 

James Hetfield 
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Abstract 

As business sectors are rapidly reshaped, organizations become global, and consumers 
have a seemingly endless degree of choice, the need for the complex software that 
connects and coordinates the activities of modern life has continued to grow. Such 

competitive conditions, where consumers are the driving force, require software that 
incorporates the values of consumers—personal judgments based on comparative, 
preferential experiences—to deliver the qualitative experiences that are in demand. 

The challenges of developing the information systems (IS) that support modern 
enterprises are becoming less about engineering and more about people. Many of the 
technical issues of the past, such as hardware size and power, connectivity, and robust 

software, are engineering problems that have largely been solved. In the next stage of 
computing, the human factor will be far more important than it has been in the past: 
the colors of an interface or the shape of an icon are the engineering problems of the 
past, and the availability and usefulness of such basic solutions is rapidly coming to a 
close. A new paradigm is needed that provides a roadmap of higher level conceptions 
and values, one about humane computing. 

A part of this older, mechanistic approach are quantitative, economic values whose 
impact on IS are readily visible and acknowledged within software engineering. 
However, qualitative values, and in particular consumer preferences, have been 
researched to a lesser degree, and there has been very little direct application.  To 
create the next-generation information systems, requirements engineers and systems 
developers need new methods to capture the real preferences of consumers, 

conceptualize these abstract concepts, and then relate such preferences to concrete 
requirements for information systems. 

The diversity of consumer preferences is not only an advantage for enterprises, but 
also a challenge. Since information systems are generally not able to address the desire 
of every consumer in the community, it is more feasible to concentrate development 
efforts on functionalities that are of interest to sufficiently large groups of future users. 

Therefore, the process of capturing preferences needs to be guided by a methodological 
framework that enables consumer profiling and priority measuring, while also offering 
the ability to integrate the results into a framework suitable for system development. 

To address this problem, this thesis establishes a conceptual link between the 
preferences of consumers and system requirements by accommodating the variations 
between them and expressing them via a conceptual model. Modeling such preferences 

and values so that they can be used as requirements for IS development is the primary 
contribution of this work. This is accomplished via a design science research paradigm 
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to support the creation of the works’ primary artifact—the Consumer Preference Meta-
Model (CPMM). 

CPMM is intended to improve the alignment between business and information 
systems by capturing and concretizing the real preferences of consumers and then 
expressing such preferences via the requirements engineering process, with the eventual 

output being information systems. CPMM’s development relies on theoretical research 
contributions within three areas in information systems—Business Strategy, Enterprise 
Architecture, and Requirements Engineering—whose relationships to consumer values 
have been under-researched and under-applied. 

The case studies included in this thesis each demonstrate the significance of 
consumer preferences to each of these three areas.  In the first, a set of logical mappings 

between CPMM and a common approach to business strategy (strategy maps/balanced 
scorecards) is produced. In the second, CPMM provides the conceptual undergirding to 
process a massive amount of unstructured consumer-generated text to generate system 
requirements for the airline industry. In the concluding case, an investigation of foreign 
and domestic students at Swedish universities is structured through CPMM, one that 
first discovers the requirements for a consumer preference-based online education and 

then produces feature models for such a software product line-based system. The 
significance of CPMM as a lens for discovering new concepts and highlighting 
important information within consumer preference data is clearly seen, and the 
usefulness of the meta-model is demonstrated by its broad and beneficial applicability 
within information systems practice and research. 
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Sammanfattning 

Då branscher snabbt förändras, organisationer blir globala och konsumenter, till synes, 
har oändliga valmöjligheter, så växer behovet av komplexa programvaror som lever 
upp till dagens moderna livsstil. Sådana konkurrensvillkor, där konsumenterna är den 

drivande kraften, kräver programvara där konsumenternas personliga värderingar och 
önskvärda upplevelser tillgodoses för att möta de kvalitativa upplevelser som 
marknaden efterfrågar. 

Utmaningarna för att utveckla informationssystem (IS) som tillgodoser moderna 
företag handlar mindre om teknik och mer om människan. Många av de tidigare 
tekniska problem som utrymmeskrävande och kraftfull hårdvara, anslutbarhet, och 

stabil mjukvara har till stor del blivit löst. I nästa steg av datoriseringen kommer den 
mänskliga faktorn att vara av större vikt än tidigare: färgerna i ett användargränssnitt 
eller formen av en ikon är förgångna tekniska frågeställningar, och tillgänglighet och 
användbarhet av dessa fundamentala lösningar närmar sig hastigt ett slut. Ett nytt 
paradigm behövs för att få fram en handlingsplan för en högre nivå av frågeställningar 
och värderingar, en om mänsklig datorisering, (“Humane Computing”). 

En del av detta äldre, mekaniska tillvägagångssätt är kvantitativ, ekonomiska 
värden vars inverkan på IS är väl påtaglig och erkänd inom programvaruteknik. Men 
för kvalitativa värden, och i synnerhet konsumentpreferenser har det forskats lite i, och 
än mindre tillämpats. För att skapa nästa generations informationssystem, behöver 
ingenjörer och systemutvecklare nya metoder för att fånga konsumenternas 
preferenser, visualisera dessa abstrakta koncept, för att sedan sammanställa dessa 

preferenser till konkreta krav för informationssystem. 
Mångfalden av konsumenternas preferenser är inte bara en fördel för företag, utan 

också en utmaning. Eftersom informationssystemen i allmänhet inte kan tillgodose alla 
önskemål för samhällets konsumenter, är det mer realistiskt att koncentrera 
utvecklingsinsatserna på funktioner som är av intresse för lagom stora grupper av 
framtida användare. Därför måste arbetet med att samla preferenser vägledas av ett 

metodisk ramverk som möjliggör profilering av konsumenter och mäter prioritering, 
samtidigt som den erbjuder möjligheten att integrera resultatet i ett ramverk som kan 
tillämpas för systemutveckling. 

För att adressera detta problem, fastställer denna avhandling ett begreppsmässigt 
samband mellan konsumenters preferenser och systemkrav genom att förena 
variationerna mellan dem och uttrycka dem med hjälp av en konceptuell modell. 

Modelleringen av preferenser och värderingar så att de kan användas som krav för IS 
utveckling är det primära syftet av detta arbete. Detta sker med hjälp av ett “Design 
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science research” paradigm för att stödja skapandet av arbetets primära artefakt: 
Consumer Preference Meta Model (CPMM). 

CPMM ämnar till att förbättra anpassningen mellan affärs- och informationssystem 
genom att tillvarata och konkretisera konsumenters verkliga preferenser för att sedan 
uttrycka dessa via kravhanteringsprocessen, med ett eventuell resulterande 

informationssystem.  
CPMM utveckling bygger på teoretiska forskningsbidrag inom tre områden inom 

informationssystem—Affärsstrategi, Enterprise Architecture och Kravhantering—vars 
relationer till konsumentvärden till stor del inte har utforskats eller tillämpats. 

Fallstudien i denna avhandling påvisar betydelsen av konsumenternas preferenser 
till vart och ett av dessa tre områden. I den första, en uppsättning av logiska 

kopplingar mellan CPMM och en allmän metod för affärsstrategi (strategisk 
beskrivning / avvägda protokoll) framställs. I den andra, ger CPMM en konceptuell 
bearbetning av en stor mängd ostrukturerad konsumentgenererad text för att generera 
systemkraven för flygindustrin. 

I det avslutande fallet, en undersökning av utländska och inhemska studenter vid 
svenska universitet struktureras med CPMM, som först kartlägger konsument-kraven 

för en preferensbaserad online-utbildning, och sedan producerar en funktions modell 
för en sådan programvara som ett produktlinje-baserat system.  

Vikten av CPMM som ett verktyg att upptäcka nya koncept och lyfta fram viktig 
information ur data, baserat på konsumenters önskemål, blir tydlig, och nyttan av 
meta-modellen framgår av dess vidsträckta och fördelaktiga användbarhet inom 
informationssystems tillämpning och forskning. 
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Chapter 1    Introduction 

One of the many challenges an information system faces in today’s complex global 
environment is satisfying the needs of countless consumers. Such myriad demands in 
turn strain organizations’ ability to provide proper development and support, while at 

the same time requiring them to cope with both the economics and sustainability of the 
product. To succeed in this highly competitive market, it has become vital for providers 
of software applications and services to deliver those functionalities and qualities that 
directly address both the needs and the preferences of their consumers. 

Product and service companies need to capture such preferences—whose 
determination is outside the realm of economic rules and values—to provide best-fit 

support via their Information Systems (IS), sometimes by developing entirely new 
features. For example, systems analysts need the means to concretize the preferences of 
consumers and further relate them to requirements for software. Additionally, because 
such preferences are immensely varied, they need to be formalized and classified for 
efficient reuse. 

Economic value is the type most commonly used in business to denote the worth of 

an object that can be offered by one actor to another (Wieringa, Gordijn, & van Eck, 
2004), where typically the worth or desirability is expressed as an amount of money 
(Weigand et al., 2006). It is also how companies differentiate themselves by providing a 
value object in a particular way: their value proposition (Osterwalder, 2004). 

In contrast, there are values with a qualitative nature, detailing how a good, 
product, or service is delivered to, or perceived by, the consumer. These have been 

variously termed consumer values (Holbrook, 1999), non-economic values (Afuah & 
Tucci, 2000) and internal values (Ilayperuma & Zdravkovic, 2010), among others. 

Consumer values are judgments based on a comparative, preferential experience 
within the consumption experience (Holbrook, 1999), whereas a consumer preference 
is a well-defined preference order or utility function, such that the consumer selects 
from any choice set the alternative that offers the highest utility (Dhar & Simonson, 

1992). This work utilizes the terms interchangeably, choosing consumer preference for 
instances where consumer values have been given just such an ordering.  

While consumer values should actually catalyze and drive the development of many 
such systems, in fact they have unfortunately been little explored within information 
science research. Although the relationship of economic values to the design of IT 
systems is an area that has been addressed in business value modeling (Weigand et al., 

2006, p. 3), it has not been made clear how consumer preferences fit within this 
context. 
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Whereas the impact of quantitative values on IT is readily seen and acknowledged, 
particularly within software engineering, e.g., value-based software engineering or 
VBSE (Biffl, Aurum, Boehm, Erdogmus, & Grünbacher, 2005) and REA (Geerts & 
McCarthy, 2002; McCarthy, 1982), qualitative values, in particular consumer values, 
have been researched to a much lesser degree. The business/IT alignment community 

has made several attempts to solve this, such as BMO’s value configuration 
(Osterwalder, 2004), and c3’s competitive value and second-order value (Weigand et 
al., 2007) to address this deficiency.  

This is a glaring failure because the values of an individual have a direct effect on 
their behavior as a consumer: according to Kotler (Kotler, Kartajaya, & Setiawan, 
2010), consumer value plays a crucial role in marketing activities: it is the primary 

driver and the key motivator for purchase decisions. Furthermore, it is well established 
that such values play a role in the acceptance of an information system. Kluckhohn’s 
(Kluckhohn, 1951) definition of values—that they are a conception, explicit or implicit, 
distinctive or an individual or characteristic of a group, of the desirable, which 
influences the selection from available modes, and means of action—has been adopted 
by many studies on values in the context of software development. 

Uses for preferences are many and diverse, driving the small-scale, mundane 
transactions in everyday life, when there is a choice between lemonade or water to 
slake our thirst, to the development of a brand personality that shapes the entire 
world’s perception of a company, such as Coca Cola. This thesis focuses on utilizing 
consumer preferences to discover the requirements for the future, desired state of 
information systems.  

These indistinct values of consumers need to be classified and formalized for use 
within system models, which require more concrete inputs rather than abstraction. This 
study establishes a conceptual link between consumer preferences and requirements by 
proposing an integrated meta-model, based on extendible concepts derived from 
economic theory, marketing, and psychology, to address this challenge. 

The resulting conceptualization, the Consumer Preference Meta-Model (CPMM), 

incorporates consumer preferences into the development of information systems, 
exemplified throughout this thesis by information systems, supporting systems, and 
lines of similar systems. The novelty of this work is the integration of generic value 
frameworks within CPMM and a method for the meta-model’s transformation to 
requirements for information systems.  

On the highest level, this research is about linking consumer preferences to systems. 

To perform that task effectively, it presents three inputs to system design that exist at 
differing levels of specificity. At the basest level of refinement is business strategy, 
which encompasses the goals of the enterprise. Linking consumer preferences to 
business strategy—and thereby goals—allows such goals to be made explicit in the 
resulting information systems. In the next level of refinement, enterprise architecture is 
involved, because elements of enterprise architectures address systems, and consumer 

preferences must be linked to these. At the finest granularity, requirements engineering 
must be linked to consumer preferences to have any impact at all; as the task charged 
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with developing the specification for the information systems, requirements engineering 
is the closest discipline to the actual systems themselves. 

Consequently, this study presents how consumer preferences can be accommodated 
in the development of IT systems, by linking them first to business strategy, enterprise 
architecture, and finally to system requirements. It accomplishes this by exploring 

whether such values can be defined on a common level, that of the interactive, 
preferential experience called consumer values  (Holbrook, 1999). Such a definition is 
the base from which to formalize consumer interests and better align them with the 
information systems that are intended to support them.  

1.1    Research Purpose 
Eliciting, and then incorporating, consumer preferences within the requirements 
process is a problem that many communities face, ranging from the design 
professionals within the realm of HCI, to systems analysts at multi-national 
corporations, to developers who write software that businesses rely on to function.  

Many sub-disciplines exist within the realm of information systems design, among 

them systems analysis, systems architecture, and systems engineering. These primarily 
focus on economic values, while non-economic values are often shunted off into quality 
requirements, despite the fact that they are a vital component in the development of 
information technology. Although non-economic values are not specifically consumer-
oriented, they do form the basis for many decisions and, as such, are a focus of this 
work. 

Quality requirements and non-economic values are closely related: quality can be 
expressed in the languages of both as being the ability to perform satisfactorily. 
However, such a simple reading belies their complexity and their own irreducibility; 
more specifically, quality requirements—requirements such as safety or reliability—are 
system-focused, whereas non-economic values are product-focused, because of their 
relationship with value exchanges.  Non-economic values can be expressed as a quality 

requirement, and vice versa, but they are not the same thing. 
The intention of this work is to continue this dialog within information systems 

design by first exploring and proving the significance of the problem, proposing 
solutions for solving the problem, and then evaluating and validating those solutions. It 
is intended that awareness of, and the capabilities to actualize, consumer preferences 
within requirements engineering should allow for the development of more humane 

computing solutions to the problems faced by businesses in their desire to align better 
with their customers. 

1.2    Research Problem 
Primary actors often do not share common understandings when developing IT systems 

because the terminology used is inconsistent, varying from person to person and 
consumer to business. This is further complicated when more abstract values like 
preferences (e.g., “easy-to-use”) need to be turned into system requirements. Such 
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value-laden terms must be refined to arrive at common understandings about the 
stakeholders’ needs.  

By decreasing the friction between such parties via a channel for communication 
and a shared means of expression, the efficiency of transforming abstract values to 
more formal methods will be increased; if left as a high-level concept, they risk being 

incapable of being mapped to more concrete system requirements (Easton & Araujo, 
1992). This thesis focuses on creating a link between these high-level understandings 
and more formal methods. 

Currently no standardized methods and patterns for transforming such quality 
requirements into system functions exist, i.e., for developing models and artifacts. 
Current attempts within the area focus on economic rather than non-economic values 

(Gordijn & Akkermans, 2003; Osterwalder, 2004; Weigand et al., 2007; Wieringa, 
Gordijn, & Eck, 2005). 

Miller, Friedman, Jancke, and Gill (2007) and Sellen, Rogers, Harper, and Rodden 
(2009) point to values as the critical issue when technologies for the digital age are 
designed. Some authors have explicitly addressed issues on values in technology design. 
Cockton (2005) proposes a framework to support a value-centered design, suggesting 

activities and artifacts to support designers in an understanding of technology 
development as a process of delivering value. 

The research problem that this work contends with is that this lack of knowledge 
about consumer preferences within information systems development is a significant 
problem. To that end, the relationships between a subset of non-economic values—
consumer preferences—and three key areas within information systems design are 

explored: business strategy, enterprise architecture, and requirements engineering. 
Specific problems are noted within these sub-areas and solutions are proposed to solve 
each of them through the primary artifact of this work: the Consumer Preference Meta-
Model (CPMM).  

To properly align supporting information infrastructure to provide the goods or 
services that consumers desire in the method and manner which they prefer, it is 

necessary to develop a linkage between the wants of both the business and the 
consumer. Such a linkage should do more than present a simple relationship, but 
should instead provide active, executable information capable of supporting the design 
of such information systems.  Accordingly, this work explores whether such a formal 
link exists, and if not, aims to develop the means to connect the high-level consumer 
preferences to the low-level requirement of systems.  

1.2.1    Introduction to the Problem Domain 
To demonstrate the significance of the research problem, four examples are offered: 
one from a general consumer preference perspective, and three value conflicts that 
arose between corporations, their customers, and government agencies.  

If consumers had been asked 15 years ago about their needs for portable music 
players, they would have most likely described a system that contained multiple CDs 
and that did not skip when moved. The convenience and freedom of not being tied to a 
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specific location but rather being mobile was in direct conflict with quality: portable 
devices at that time relied on bulky, fragile media that could not easily be moved when 
being used, defeating some of the benefit of portability. 

However, by focusing on the value of convenience, Apple was able to develop the 
iPod, marketed with the tagline “10 000 songs in your pocket”. The songs were 

digitized in the same manner as the CD, but were instead housed on a storage device. 
The ability to carry an entire music library safely and securely, without fear of being 
bumped and jostled, opened up an entire new world in the personal entertainment 
industry. Apple was able to build on its success by creating a digital music store and 
then gradually expanding into other devices such as the iPhone. Focusing on consumer 
convenience has made Apple the most valuable company in the world, with the 

supporting enterprise information systems necessary to maintain, expand, and service 
its enormous customer base.  

Using book selling as an example, one can illustrate the impact of consumer 
preferences on enterprise systems.  Borders was the largest bookstore in the United 
States, but they missed the shift of the book selling business to e-sales. Shopping online 
became appealing to consumers in different ways from shopping at physical 

bookstores, for reasons such as convenience, while the core economic value involved 
remained money for books. However, a bricks-and-mortar competitor, Barnes & 
Noble, did not overlook this shift in consumer values and extended its business online 
while preserving its bookstores. Amazon set up its entire business around this shift and 
soon dominated online book sales, while Borders recently went out of business (de la 
Merced & Bosman, 2011). 

For example, to support different consumer values surrounding convenience, 
Amazon developed entirely new capabilities to purchase and deliver e-books, 
something for which its infrastructure for processing and shipping physical goods 
would not initially have been designed, leading Amazon to become the leader of both 
traditional paper and e-book sales online. 

This reconfiguration of Amazon’s systems around a set of common infrastructure 

services that their developers and customers could access without recreating and 
reengineering is a set of software product lines and infrastructure as a service. This led 
not only to the capabilities to sell eBooks, but also advertisements and Amazon Web 
Services (AWS), the company’s topline growth leader (Miller, 2016).  

As a final consumer example of how addressing consumer preferences leads to 
changes in the development of business information systems, Apple’s move into eBooks 

is presented. To compete better with Amazon and Barnes & Noble, Apple’s decision to 
enter the e-book sales market necessitated either improving on the value of convenience 
or choosing other consumer values to attract consumers. As a consequence, Apple 
began providing books to consumers directly from the authors via its online delivery 
platform iTunes, aiming to attract consumers based on how acquiring books directly 
from the authors is perceived, thus aiming at consumer values other than convenience 

(Neumayr & Monaghan, 2012).  
Corporate value conflicts provide two examples of embedded control systems in the 

automotive industry that demonstrate the need for non-economic values to be more 
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fully realized within the development process. In the third example, non-economic 
values are further specified as consumer preferences, and airline scheduling is offered as 
an example that illustrates the potential impact of consumer values on enterprise 
systems.   

Two automotive giants—the number 1 and 2 by output in the world—were recently 

faced with two enormous problems in their embedded control systems. Volkswagen, 
the world’s largest automaker, was caught altering its embedded control systems to 
deceive emissions testing on their diesel passenger cars. When a vehicle detected that it 
was being tested, it altered its performance to mask its poor emissions profile, when the 
real numbers during daily use were 400x greater than what was produced during the 
test. 11 million vehicles across all Volkswagen makes are now subject to recall, and the 

company has reserved significant sums to pay for repairs, rebates, consumer lawsuits, 
and government fines around the world (Safety Research and Strategies, 2013). 

When deconstructed, this is a series of value conflicts between governments, 
corporation, and consumers. Governments have economic and social interests in 
limiting air pollution, while corporations have the inherent economic goal of 
maximizing profits. Consumers have a social interest in cleaner air, but their consumer 

preference was for cars that had better mileage (Holbrook’s value Efficiency) but were 
also more fun to drive (Holbrook’s value Play), which led to a conflict. 

Volkswagen was forced to decide between choosing to adhere to government 
regulations and comply with air quality regulations, thus denying its own economic 
goal of maximizing profits, or to modify its software to circumvent the regulations and 
provide products that met the preferences of their consumers.  

It could be argued that if these requirements had been addressed throughout 
product development, this situation could have been avoided; the regulations for air 
pollution would have been a significant barrier for Volkswagen’s leadership to 
overcome, where their public acknowledgment as part of the design specification could 
have precluded such chicanery. Instead, the values conflict at a later stage of 
production allowed for modifications that will preclude any profits that Volkswagen 

might have enjoyed had the scheme been successful.  
The embedded control systems for Toyota, the world’s second largest automaker, 

present an example of how the failure to follow a consumer preference has led to 
needless death and civil judgments. In a lawsuit filed against Toyota for an Unintended 
Acceleration (UA) incident, it was charged that a 2005 Camry sped out of control, 
killing one passenger and seriously injuring another. Two expert witnesses spent 20 

months reviewing the source code for the embedded control system, and their findings 
in an 800-page report stated that the system was defective and dangerous, riddled with 
bugs and gaps in its fail-safes that led to the root cause of the crash (Bookout v. Toyota 

Motor Corp., CJ-2008-7969, 2008).  Both used a programmer’s derisive term for what 
they saw: spaghetti code – badly written and badly structured source code: 81,514 
violations were found when the source code was checked against the automotive 

industry coding standard MISRA-C:2004 (Guidelines for the Use of the C Language in 

Critical Systems: MISRA-C:2004, 2004). 
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Failure to adhere to a core value—for example, quality—contributed to this 
particular incident, in addition to other accidents that are under review. Quoting 
Toyota’s internal document during testimony, the embedded systems expert read into 
the court record that “technology such as failsafe is not part of the Toyota's 
engineering division's DNA” (Safety Research and Strategies, 2013). 

The third and final example has a more explicit consumer connection. Airline 
scheduling systems were never designed to be open to the general public. At the 
beginning of air travel, tickets were purchased directly from the airlines themselves, 
and it was only beginning in the US in the early 1980s that airline deregulation allowed 
for tickets to be sold by authorized travel agents. Such businesses had visibility into the 
booking system of the major airlines, SABRE and Amadeus. Gradually, online travel 

agencies provided consumers with the appearance of the view a travel agent could see 
in the booking system, when in fact the consumers were simply doing the work of the 
agents themselves: the purchase was still intermediated by a travel agent.  

However, with the growth of smart phones, airlines have returned to their original 
direct sales approach, cutting out travel agencies and their attendant commissions. It is 
this new, direct access to the booking system consumers have that is driving changes: 

consumers demand real-time scheduling and ticket pricing that is delivered to whatever 
platform is convenient to them. Reconfiguring siloed enterprise systems to support 
open access by millions of potential customers is just one part of the massive effort in 
consumer-facing information systems confronting the airline industry today. 

In the cases of embedded systems and in airline scheduling, aiming at particular 
consumer values suggested that the enterprises should (re)design their systems to 

support the provision of these consumer values.  
For example, to support different consumer values surrounding convenience, United 

developed entirely new capabilities for consumers to purchase and deliver tickets, 
something for which its original 1980s era infrastructure for scheduling and booking 
was not designed. All of this necessitated changes to the underlying architecture of its 
online delivery platform. Moving into the next stages of revealing yet more information 

to customers through baggage tracking and flight rescheduling will entail even more 
changes, driven by consumers’ preference for convenience and efficiency. 

A less common example would be Play and Stimulation as consumer values, where 
a self-oriented experience is actively sought and enjoyed for its own sake, and typically 
involves having fun. A competitor to United could compete by gamifying its 
smartphone app, using excitement and novelty to entice customers away from their 

computer screens. Demonstrating a capability that a competitor is incapable of 
reproducing gives a competitive advantage among certain customer segments. 

These examples each highlight several important points: the importance of 
consumer preferences within the initial design of information systems, and how such 
non-economic values directly influence the success of information systems. In today’s 
fast-moving business world, success depends on an enterprise’s ability to develop IT 

systems efficiently and effectively to marshal and align its resources for effective 
presentation and delivery of its products to consumers. 
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1.3    Research Question 
To structure the work presented herein, the following research question is established: 

How can consumer preferences be formalized for use within information 
systems development? 

 
Three sub-questions are derived from this primary research question: 

How can such a formalization of consumer preferences be linked to: 
• Business strategy? 
• Enterprise architecture? 
• Requirements engineering? 

 
The significance of the proposed contribution is witnessed by its wide applicability 
within information systems, where it is capable of shaping development decisions from 
the earliest stages of overall strategy development to the final polishing of the final 
system, having the means to conceptualize, prioritize, and integrate consumer 
preferences in the design and development process. 

For this thesis, the consumer was chosen over the more commonly used customer to 
highlight and then reinforce the conceptual break that this research attempts to make; 
by adopting a term that is not explicitly bound by economic transactions, the focus 
shifts to the comparative act of consumption, rather than remaining on the level of 
simple resource exchange. Consumer preference was chosen over consumer value 
because it is a ranking of consumer values, as opposed to a simple value itself. Having 

a concept that contains the idea of ordering and prioritization is of great value when 
making design decisions in information systems development. 

1.4    Research Goals 
In design science, the research goal presents the existence and significance of the 

research problem, and the work should demonstrate the appropriateness of the 
proposed artifact for solving the research problem. The primary goal of this research is 
to formalize one critical factor in the successful development of information systems: 
consumer preferences. 

The goal of this research was to demonstrate that the lack of focus on consumer 
preferences within systems design is a significant problem. Once this has been 

effectively shown, a tripartite research program is undertaken to offer proposals on 
how to better integrate consumer preferences into the development process. It first 
focuses on the highest levels of corporate planning and goal setting—business 
strategy—and then moves to high-level systems implementation via enterprise 
architecture, and ends with the most concrete part of systems design, the requirements 
artifacts themselves. The generated proposals are utilized in several demonstrations to 

address the problems presented. 
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1.5    Related Publications 
In fulfillment of the Design Science Guideline #7 Communication of Results, this thesis 
synthesizes a collection of research papers that have been reviewed and then published 
in either conference proceedings or journals. 

In partial completion of the requirements for the Licentiate degree, the author in 
2013 presented Explorations in Values Awareness: Elicitation of Consumer Preferences 

for Information Systems Development. The licentiate thesis is the initial conceptual 

foundation upon which the present work was built: it begins with a general exploration 
of whether, and if so how, consumer values might be integrated with information 
systems development, building throughout the work from theoretical explorations into 
the production of an artifact.  Five papers shared with this thesis were the basis for that 
work, numbers 1, 2, 3, 5, and 10.  

Below, the numbered list includes the paper name, citation, abstract, and the 

publication number that is used to refer to it throughout the rest of this work. Full 
versions of each paper are reprinted in Chapter 9. 

Included Papers, their Citations and Abstracts 
1. Svee, E.-O., Giannoulis, C., & Zdravkovic, J. (2011). Modeling Business Strategy: 

A Consumer Value Perspective. In The Practice of Enterprise Modeling (pp. 67–

81). Springer-Verlag New York, Inc. 
Abstract: 
From the business perspective, one of the core concerns within business–IT 
alignment is coordinating strategic initiatives and plans with information systems 
(IS). However, although substantial work has been done on linking strategy to 
requirements for IS development, it has usually focused on the core value 

exchanges offered by the business, overlooking other aspects influencing the 
implementation of strategy. One of these, consumer preferences, has been proven 
to influence the successful provisioning of the business’s customer value 
proposition, and this study aims to establish a conceptual link between her/him 
and system requirements. The core contention is that reflecting consumer 
preferences through business strategy in system requirements allows for the 

development of systems aligned to consumer preferences, and therefore systems 
that better support a consumer orientation from which the reasoning behind a 
particular solution stems. The contribution of this paper is the proposal of a 
consumer preference-aware meta-model along with an illustration of its 
relationship with a requirements technique (iStar) through the formulation of 
strategy maps' business strategy. 

 
2. Svee, E.-O., Zdravkovic, J., & Giannoulis, C. (2012). Consumer Value-Aware 

Enterprise Architecture, M.A. Cusumano, B. Iyer, and N. Venkatraman (Eds.): 
ICSOB 2012, LNBIP 114, pp. 55-69, 2012.  
Abstract 
To improve the alignment between business and IT, this paper explores how to 
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make enterprise architecture (EA) aware of consumer values. Current proposals in 
enterprise modeling recognize the need for modeling user needs or values. 
However, they do not classify them, nor do they provide means to obtain them. In 
our study, these are first introduced as basic values captured via Schwartz’ value 
survey, a cross-culturally applicable tool from the world of psychology, which are 

mapped onto Holbrook’s typology of consumer values. Additionally, because 
formal models require inputs that are more concrete than abstract, through this 
proposal the indistinct values of consumers can be transformed and formalized to 
be incorporated into enterprise architecture, represented here by ISO/IEC 42010. 
The novelty of this work is the method for operationalizing consumer values for 
their alignment and utilization within information systems. 

 
3. Svee, E.O., Giannoulis, C., and Zdravkovic, J.: Towards Consumer Preference-

Aware Requirements, M. Bajec and J. Eder (Eds.): CAiSE 2012 Workshops, 
LNBIP 112, pp. 531-542, 2012. (Svee, Giannoulis, et al., 2012) 
*Awarded Best Paper at BUSITAL 2012 

Abstract 
Business strategy lays out the plan of an enterprise to achieve its vision by 
providing value to its customers. Typically, business strategy focuses on economic 
value and its relevant exchanges with customers and does not directly address 
consumer values. However, consumer values drive customers’ choices and 
decisions to use a product or service, and therefore should have a direct impact on 
business strategy. This paper explores whether and how consumer values influence 

business strategy, and how they might be linked to IS solutions that support the 
implementation of such strategies. To address these questions, the study maps 
consumer values to a business strategy approach via a meta-model commonly used 
for such purposes, based on strategy maps and balanced scorecards (SMBSC). 
Additionally, the applicability of the mappings is illustrated via a case scenario 
where the mappings are applied and the business strategy conceptualization 

captures them. Finally, on the basis of these mappings, high-level guidelines for 
linking consumer values to requirements for the development of IS solutions 
through business strategy conceptualization are proposed. 
 

4. Zdravkovic, J., Giannoulis, C., & Svee, E. O. (2013). Using iStar to Capture 
Consumer Preferences as Requirements for Software Product Lines. In iStar (pp. 

97-102). 
Abstract 
The need for software to fit the diversity of numerous consumers has become a 
norm. Furthermore, technology innovations stimulate the growth of such 
software, thus making it even more available and appealing to consumers. 
Although how economic values relate to and influence IT systems is an area that 

has been addressed, it is not clear whether and how consumer values do so. To 
address this challenge, this study aims to use iStar to establish a link between 
preferences of consumers and system requirements for the Software Product Line 
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(SPL) as a seamless way for systematically realizing variations. The presented 
results are grounded in an empirical study related to the development of a system 
for Online Education. 
 

5. Svee, E.O., Kvist, M., and Velupillai, S. (2013) Capturing and Representing Values 

for Requirements of Personal Health Records, Short Paper Proceedings of the 
Sixth IFIP WG 8.1 Working Conference on the Practice of Enterprise Modeling 
(PoEM 2013), J. Grabis, M. Kirikova, J. Zdravkovic, and J. Stirna (Eds), CEUR-
WS Vol 1023, pp. 166-175. 
Abstract 
Patients’ access to their medical records in the form of personal health records 

(PHRs) is a central part of the ongoing shift in health policy, whereby patient 
empowerment is in focus. A survey was conducted to gauge the stakeholder 
requirements of patients with regard to functionality requests in PHRs. Models 
from goal-oriented requirements engineering were created to express the values 
and preferences held by patients with regard to PHRs. The present study concludes 
that patient values can be extracted from survey data, allowing the incorporation 

of values in the common workflow of requirements engineering without extensive 
reworking. 
 

6. Svee, E. O., & Zdravkovic, J. (2014). Using Intentional Modeling to Discover the 
User Preferences in Existing Software Systems. In 7th International iStar 
Workshop (iStar 2014), Thessaloniki, Greece, June 16-17, 2014. CEUR-WS. 

Abstract 
Information systems consist of many low-level components, such as source code, 
functioning together as a unified whole. However, higher-level requirements, such 
as the preferences of users concerning quality intentions of the system, are often 
under-documented, if documented at all. Consequently, it can be very important 
to elicit the intentions underlying the system for driving or justifying system 

acceptance in a certain business context. This paper utilizes intentional modeling 
to discover just such user preferences in existing software systems, in this case a 
system for managing the student thesis process in a Swedish university. To 
accomplish this, stepwise guidelines are proposed for evaluating what user 
preferences an extant software system expresses. These are presented in a feature 
model, which is then mapped to the software systems goals, which are themselves 

represented in iStar. 
 

7. Svee, E. O., & Zdravkovic, J. (2015, June). Extending Enterprise Architectures to 
Capture Consumer Values: The Case of TOGAF. In Advanced Information 
Systems Engineering Workshops (pp. 221-232). Springer International Publishing. 
Abstract 
This paper explores how to make Enterprise Architecture (EA) aware of consumer 
values. Current proposals in enterprise modeling recognize the need for user needs, 
although often without taking explicit account of the consumer values that are at 
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the root of the exchange process. Enterprise architecture provides a roadmap for 
the development of systems that can support the creation and delivery of products 
of interest. First, a survey of enterprise architecture practitioners highlights the 
importance and significance of integrating consumer values into enterprise 
architecture. Next, the survey results are used to enhance a consumer value meta-

model for better integration with enterprise architecture, specifically The Open 
Group Architecture Framework (TOGAF). 
 

8. Svee, E. O., & Zdravkovic, J. (2015). Towards a Consumer Preference-Based 
Taxonomy for Information Systems Development. In Perspectives in Business 
Informatics Research (pp. 213-227). Springer International Publishing. 

Abstract 
A fundamental problem in many disciplines is the classification of objects within a 
domain of interest. This struggle is willingly undertaken to accrue the benefits of a 
shared vocabulary, with the concomitant reduction in complexity allowing for 
easier study of complex domains. Taxonomies are one such type of controlled 
vocabulary, and their development within information systems has moved from 

the ad hoc towards more standardized methods. However, the consumer 
preferences that catalyze and drive the development of many such systems have 
been little explored within information science research. This study presents a 
solution for this deficiency: a taxonomy structure of consumer preferences, based 
on extendible concepts derived from economic theory, marketing and psychology, 
and developed extending a known/generic taxonomy development method. A use 

case from the higher education domain—a platform for online education—has 
been used to demonstrate the efficacy of the proposed solution. 
 

9. Svee, E. O., & Zdravkovic, J. (2015). Case-Based Development of Consumer 
Preferences Using Brand Personality and Values Co-creation. In The Practice of 
Enterprise Modeling (pp. 159-173). Springer International Publishing. 

Abstract 
Consumers have preferences whose determination is outside the realm of economic 
rules and values. To be successful in current market conditions, product and 
service companies need to capture such preferences to provide best-fit support by 
their Information Systems (IS), sometimes by developing entirely new features. In 
our previous work, we have conceptualized a meta-model for incorporating 

consumer preferences into the development of IS —Consumer Preference Meta-
Model (CPMM). This artifact was developed with the ability to be expanded with 
new kinds of consumer preferences, as well as their related concepts. Building 
upon that work, in this study we consider methodological usage of CPMM for the 
case of Aaker’s Brand Personality as the primary value framework. The 
framework brings both the enterprise and the consumer into dialog, with this 

values co-creation fostering synchronicity between the information systems that 
are designed as an outgrowth of this process, and the desires of both the 
consumers and the businesses that they will support. The case example uses the 
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Twitter feed of a major airline, whose tweets are processed using Aaker’s 5-factors 
and Kano’s quality framework. The results complete an instantiation of CPMM 
that generates a feature model reflective of both brand personality and values co-
creation. 
 

10. Giannoulis, C., Svee, E.O., and Zdravkovic, J. (2013). Capturing Consumer 
Preference in System Requirements through Business Strategy. International 
Journal of Information System Modeling and Design (IJISMD). 
Abstract 
A core concern within business–IT alignment is coordinating strategic initiatives 
and plans with information systems (IS). Substantial work has been done on 

linking strategy, which gives direction to the business, to requirements for IS 
development, but it has usually been focused on the core value exchanges offered 
by the business, and thus overlooks other aspects influencing the implementation 
of strategy. One of these, consumer preferences, has been proven to influence the 
successful provisioning of the business’s customer value proposition, and this 
study aims to establish a conceptual link between both strategy and consumer 

preferences to system requirements. The core contention is that reflecting 
consumer preferences through business strategy in system requirements allows for 
the development of systems aligned to consumer preferences, and therefore 
systems that better support a consumer orientation. The contribution of this paper 
is an approach to establishing such alignment, accomplished through the proposal 
of a consumer preference meta-model mapped to a business strategy meta-model 

linked to a requirements technique. The validity of this proposal is demonstrated 
through a case study carried out within an institute of higher education in Sweden. 
 

11. Zdravkovic, J., Svee, E. O., & Giannoulis, C. (2013). Capturing consumer 
preferences as requirements for software product lines. Requirements Engineering, 
20(1), 71-90. 

Abstract 
Delivering great consumer experiences in competitive market conditions requires 
software vendors to move away from traditional modes of thinking to an outside-
in perspective, one that shifts their business to becoming consumer-centric. 
Requirements engineers operating in these conditions thus need new means to 
both capture real preferences of consumers and then relate them to requirements 

for software customized in different ways to fit anyone. Additionally, because 
system development models require inputs that are more concrete than abstract, 
the indistinct values of consumers need to be classified and formalized. To address 
this challenge, this study aims to establish a conceptual link between preferences of 
consumers and system requirements, using software product line (SPL) as a means 
for systematically accommodating the variations within the preferences. The 

novelty of this study is a conceptual model of consumer preferences, which 
integrates generic value frameworks from both psychology and marketing, and a 
method for its transformation to requirements for SPL using a goal-oriented RE 
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framework as the mediator. The presented artifacts are grounded in an empirical 
study related to the development of a system for online education. 
 

12. Svee, E. O., & Zdravkovic, J. (2016). A Model-based Approach for Capturing 
Consumer Preferences from Crowdsources: the Case of Twitter. In: 10th 

International Conference on Research Challenges in Information Science (RCIS), 
(pp. 65-76), IEEE Press. 
Abstract 
Consumer choices are enormously influential in the success of the companies and 
organizations behind the highly competitive global service and product offerings of 
today. Consumer choice relates to preference, i.e. a set of assumptions a person 

creates around a service or a product such as convenience, utility or aesthetics. 
Furthermore, consumer preferences allow ranking of different assumptions about 
products or services based on the expected or to-be-experienced satisfaction of 
consuming them. In our previous work, we proposed a conceptualization of 
consumer preferences—the Consumer Preference Meta-Model (CPMM)—to 
enable a classification and ranking of the preferences that would be the basis for 

deciding which of them would be considered to be developed into supporting 
information systems/services. In this study, we collect consumer preferences 
through crowdsourcing, and in particular Twitter, because of its increasing 
popularity as a source of up-to-date comments and information about current 
services and products. The tweets of four major American airlines were processed 
using different techniques from natural language processing (NLP) that enabled 

the classification of their objectives, content, and importance within CPMM.  
mapping of the highest-ranked results from CPMM to goal models enabled a 
model-based linkage from a corpus of preferences contained within short texts to 
high-level requirements for system/services. 
 

13. Nguyen, V., Svee, E. O., & Zdravkovic, J. (2016). A Semi-Automated Method for 

Capturing Consumer Preferences for System Requirement. The Practice of 
Enterprise Modeling (PoEM), Springer-Verlag New York, Inc. 
Abstract 
There is a pressing need in the modern business environment for business-
supporting software products to address countless consumers’ desires, where 
customer orientation is a key success factor. Consumer preference is thus an 

essential input for the requirements elicitation process of public-facing enterprise 
systems. Previous studies in this area have proposed a process to capture and 
translate consumer preferences into system-related goals using the Consumer 
Preference Meta-Model (CPMM) used to integrate consumer values from the 
marketing domain into objectives of information systems. However, there is a 
knowledge gap between how this process can be automated at a large scale, when 

massive data sources, such as social media data, are used as inputs for the process. 
To address this problem, a case in which social media data related to four major 
US airlines is collected from Twitter, analyzed by a set of text mining techniques 
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and hosted in a consumer preference model, and is further translated to goal 
models in the ADOxx modeling platform. The analysis of experimental results 
revealed that the collection, recognition, model creation, and mapping of 
consumer preferences can be fully or partly automated. The result of this study is a 
semi-automated method for capturing and filtering consumer preferences as goals 

for system development, a method that significantly increases the efficiency of 
large-scale consumer data processing. 
 

The following list consists of the papers utilized within this thesis. All references to 
included papers will follow the numbering presented below. 
1. Svee, E.-O., Giannoulis, C., & Zdravkovic, J. (2011). Modeling Business Strategy: 

A Consumer Value Perspective. In The Practice of Enterprise Modeling (pp. 67–
81). Springer-Verlag New York, Inc. 
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4. Zdravkovic, J., Giannoulis, C., & Svee, E. O. (2013). Using iStar to Capture 
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12. Svee, E. O., & Zdravkovic, J. (2016) A Model-based Approach for Capturing 
Consumer Preferences from Crowdsources: the Case of Twitter. In: 10th 
International Conference on Research Challenges in Information Science (RCIS), 
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13. Nguyen, V., Svee, E. O., & Zdravkovic, J. (2016). A Semi-Automated Method for 

Capturing Consumer Preferences for System Requirement. In The Practice of 
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Table 1 presents the papers in relation to the specific research question that they 
answer, as well as the chapter they are presented in, and the supporting design science 
artifact that is related to the question. 

Table 1. Research questions and related source publications 

Research  
Question 

Presented in 
Chapter 

Related  
Papers 

Supporting 
Artifact 

1) Formalization of 
consumer 
preferences for use 
in information 
systems 
development 

 

4 

 

1, 2, 3, 7, 9, 
10,11,12,13 

Consumer 
Preference 
Meta-Model 
(CPMM) 

 

2) Linking of 
formalization of 
consumer 
preferences with 
business strategy 

 

5 

 

1, 3, 10 

Mapping 
consumer 
preferences to 
strategy 
maps/balanced 
scorecards 

3) Linking of 
formalization of 
consumer 
preferences with 
enterprise 
architecture 

 

6 

 

2, 8 

Mapping 
consumer 
preferences to 
enterprise 
architecture 
standard ISO 
42010 and 
framework 
TOGAF 

Motivation 
Extension for 
TOGAF 

4) Linking of 
formalization of 
consumer 
preferences with 
requirements 
engineering 

 

7 

 

3,4,5,6,7 

Mapping 
consumer 
preferences to 
software 
product lines, 
personal health 
records, goal 
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models, 
enterprise 
architecture, 
crowdsourced 
data  

1.6    Disposition 
The thesis proceeds accordingly: 

• In Chapter 2: Extended Background the foundational concepts that undergird 
this work are presented.  

• Chapter 3: Research Process discusses the steps followed to produce this work. 
The research methodology—Design Science—is presented, along with other 
possible methodologies.  

• Chapters 4–7 discuss each of the research areas this thesis addresses:  

o the formalization, and guidelines for, usage of consumer preferences 
(Chapter 4);  

o the integration of consumer preferences with business strategy (Chapter 5);  

o the integration of consumer preferences with enterprise architecture 
(Chapter 6); 

o and the integration of consumer preferences with requirements engineering 
(Chapter 7).  

As per the guidelines of Design Science presented in Chapter 3, each of the four 
subsequent chapters presents a specific problem that is first hypothesized and whose 

existence and significance are proven. Next, the outline of an artifact, and the 
definition of the requirements of said artifact, are presented. These are used in Section 
4.3, Design and Development of Artifact, which first documents the steps that were 
followed in the process through which the artifact was developed. In the development 
stage the resulting contributions utilize the descriptive frameworks introduced in 
Chapter 2: Extended Background, and are refined towards a consumer preference 

orientation, first via business strategy implementations, and next through enterprise 
architecture (EA), and finally in requirements engineering.  The artifact(s) is then 
demonstrated in terms of how the contributions and the primary artifact relate to, and 
unify, those concepts set out in Chapters 2 and 3.   

• These chapters are followed by Chapter 8: Conclusions and Future Work and 
Chapter 9: Publications.  

• The appendices can be found immediately following References.  

o Appendix 1: Glossary contains key terms used within the work. 

o Appendix 2: Mapping Holbrook’s Consumer Values to Kaplan & Norton’s 
Strategy Maps documents the relationship between the frameworks utilized 
in Papers 1 and 10. 

o Appendix 3: Portrait Values Questionnaire presents the survey tool that was 
utilized in the empirical study that constitutes Demonstration 3.  
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o Appendix 4: The author's published research that this work is based on, 
including their citations and abstracts, along with documented participation 
in each. 

o Appendix 5: In addition to this thesis itself, Appendix 5 fulfills the 
Communicate Results step in the Design Science method: it contains the 
research papers that comprise this works’ scientific contribution.  

In summary, this research is part of an overall effort to move consumer preferences 
toward greater model orientation. It considers opportunities for the development and 
application of the Consumer Preference Meta-Model to support user preferences 
according to their value-related content and segmentation, as well as the quantitative 
thresholds set by decision makers, within the information systems development 

process. 
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Chapter 2    Extended Background 

The solutions presented in this work focus on capturing consumer preferences and 
introducing them through a variety of means into the development of IT systems that 
support businesses intended to provide goods, services, and experiences to satisfy 

customer needs, on the basis of their consumer values.  
The linkage of consumer preferences to the design of information systems might at 

first appear nonsensical and without justification: what could they possibly have in 
common? It is the perspective of this dissertation that values—of which consumer 
preferences are this work’s chosen representative—precede behavior, and are a priori 
criteria that influence human decision making. Through understanding these deeply-

held beliefs, desires, and intentions, it becomes possible to design information systems 
that engage individuals more directly, more personally, and more effectively. The idea 
of humane computing, where information technology is an expression of desires and 
needs while providing need-satisfying experiences and assistance, is the foundational 
principle of this work.  

Therefore, it is because the values of individuals have an effect on their behavior as 

consumers through their attitudes, which in turn impact on their choices within the 
value exchange (Kahle, 1996; Steenhaut & Van Kenhove, 2006; Ladhari, Pons, 
Bressolles, & Zins, 2011; Cai & Shannon, 2012). Additionally, it has been shown that 
values relate to real-life choice, and may also influence behavior through different 
manifestations, such as habits (Schwartz et al., 2001).  

Many authors have pointed out that the cultural and psychological dimensions of 

consumer behavior should be seen as the core of retail strategy (Weeks & Kahle, 1990; 
Cox & Brittain, 2004), as such data could allow marketers to create new consumer 
experiences (Carpenter & Fairhurst, 2005; Carpenter, Moore, & Fairhurst, 2005). 

In this chapter, the four concepts that ground this work—consumer preferences, 
business strategy, enterprise architecture, and requirements engineering—are each 
presented on a theoretical level and then supported with examples germane to both the 

primary artifact and its supporting contributions.  
The foundational concepts of individual values and their expression through 

consumer preferences are demonstrated in three areas of information systems 
development: the foundational aspects of business strategy that are the highest levels of 
corporate planning and goal setting, the mid-level design decisions that are the focus of 
the outcome of that strategy, , and ending with the most concrete part of systems 

design, the requirements artifacts themselves. 
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2.1    Values and Consumer Preferences  
As previously stated, the difficulty in working with values is not a new problem, and 
there has been extensive work in the area. The field of axiology will be used to present 
a general definition of ‘value’ that can then be split into non-economic values and is 
better suited to the purposes of this paper. 

2.1.1    Axiology: The Study of Values 
Axiology is the study of values.  It is derived from the Greek ἀξίᾱ, axiā, denoting 
“value, worth”, and -λογία, -logia “reason/theory,” and is part of value theory (Hart, 

1971). In the twentieth century, the term axiology was first applied by Lapie (1902) 
and von Hartmann (1908). Axiology can be either the collective term for ethics and 
aesthetics—philosophical fields that depend crucially on notions of value—or the 
foundation of these fields, and is thus similar to value theory and meta-ethics, being 
concerned primarily with classifying which things are good and how good they are. 

At the highest level, then, value is viewed as the relative status of a thing, or the 

esteem in which it is held, according to its real or supposed worth, usefulness, or 
importance (Oxford University Press, 1971). As evidenced in the previous section, this 
is very different from the business view of values (e.g., value transfers of resources) and 
for Holbrook a value is, essentially, simply a preference judgment (1999). 

Value is also the perception of the need-satisfying capability of an object. In this 
guise, value has a “parasitical” existence; it depends on an object as its value carrier. 

According to Frondizi (1963), value is part of a three-level hierarchy of qualities: 
primary qualities, or the physical materials of which the object is composed or 
constructed; secondary qualities, which are sensory features detected by sight, hearing, 
taste, smell, or touch; and tertiary qualities constituting value, an intangible property 
perceived by the subject to provide worth by meeting his or her needs.  This question of 
the source of value constitutes one of the major disagreements among different 

theories: is it something subjectively assigned by the user and independent of the 
product’s physical qualities, or is it something embedded in the object and recognized 
by the user?  

In axiological theory, a bipolar distinction exists between subjectivists such as 
Frondizi and objectivists such as Marx, who claims that value is inherent in the object, 
existing before a subject interacts with or evaluates it (2005). This approximates to 

Levitt's definition of a product as “a promise, a cluster of value expectations” (1981, p. 
120).  Porter (1998) proposes a value chain, where value is something that the 
producer puts into the product; value is gradually added through the different stages of 
product development, manufacturing, and distribution. Such objectivist approaches are 
viewed as refutable and rejected (Frondizi, 1963; Holbrook, 1999) because they fail to 
include the ability of users to imbue objects with meaning and value. 
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2.1.2    Classifications of Values 
Economic definitions are those most commonly utilized within development processes 
for information systems. To introduce non-economic values into them, a bridging 
definition related to both types of value must first be found. Next, this bridging value 

must be refined to reflect a specific consumer orientation, placing it more firmly in the 
realm of business and allowing for more concrete links to be established between it and 
known methods used within alignment. 

Graeber (2001) is referred to in this context because value exchange is central to his 
work, although he chose to view it through an anthropologic rather than economic 
lens. An anthropologist, Graeber chose to establish clear definitions of the values 

within social science. To accomplish this, three common approaches to value were 
considered:  value as meaning and meaningful difference (semiotic); in an economic 
and business sense, with value as a person’s willingness to pay the price of a good in 
terms of cash in return for certain product benefits; and the notion of values as 
conception(s) of what is ultimately good in human life (sociologic).   

His own theory of value is rather simple and direct: to divine what people think is 

good and proper in life, ask the simple question of what they devote their creative 
energies to. This is deemed value in action. The feature that unites the differing 
approaches is a consideration of the range of ways in which those in different societies 
seek to create and maintain what Graeber sees as the supreme social value, the social 
person. 

Other scholars such as Giddens (1985), Arendt (1998) and Marx (2005) link values 

to creative energies, as they emerge from people “doing”. Echoing them, Graeber 
points out that this “doing” entails complex social relations and process in the material 
world, and that the objects of this world take on meaning and value because of the 
ways in which they are implicated in what people do. This clearly echoes much of the 
research done within IT research and values, as evidenced in Table 2.  

Table 2. Values as classified by Graeber (adapted from Boztepe, 2007)) 

 Economic Semiotic Sociologic 

Unit of analysis is an exchange  
situation 

social  
communication 

found at any point 
of experience with 
the product 

Value is objectively  
determinable in 
terms of price 

subjective, almost 
arbitrary 

both objective and 
subjective 

Value arises from price and desire for 
a product 

social and cultural 
context 

interaction between 
user and product 
within a particular 
socio-cultural 
setting 

Product is a sacrifice made by socially assigned what enables  
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user measured in 
terms of money 

meaning experience 

Semiotic value types 
Graeber relies on de Saussure (1857-1913), the “father” of modern linguistics, for his 
semiotic approach to value. It is mentioned here solely for completeness, as it is not 

utilized within the present research.  De Saussure posited that no word is inherently 
meaningful but is only a “signifier”, i.e. the representation of something. It must be 
combined in the brain with the “signified”, or the thing itself, in order to form a 
meaning-imbued “sign”.  This is known as “meaningful difference”. 

Examples of semiotic values used within information systems 
development 
People base the rationale behind organizational semiotics (OS) on the assumption that 
any organized behavior is affected by the communication and interpretation of signs. It 
is a discipline that explores the use of signs and their effects on social practices and 
situates the technical information system (software) development within the formal and 
informal levels of an organization. It attempts to address these questions and to set 

appropriate foundations for developing information systems, and attempts to 
comprehend the internal tasks of an organization, including its information systems 
and their interaction with the environment, aiming at finding new and significant ways 
of analyzing, describing, and explaining the structure and behavior of the organization. 
In summary, OS understands the internal activities of an organization, including its 
information systems and its interactions with the environment, as a semiotic system 

(Liu, 2000). 
One of the purposes of the OS approach is to provide a methodological basis to 

reflect in the system the articulation of these organizational levels. Stamper’s school of 
OS (Stamper, Liu, Hafkamp, & Ades, 2000; Baranauskas, Schimiguel, Simoni, & 
Medeiros, 2005) proposes a set of methods for the development of information 
systems, based on the socio-technical paradigm, and it is from this semiotic perspective 

that several layers of meaning should be considered in a system design. To Morris’s 
classification of syntax, semantic and pragmatics (1938) that deals respectively with the 
structures, meanings, and uses of signs, Stamper (1973) added three layers: physics, 
empirics, and the social world. Six layers, as briefly described, compose Stamper’s 
semiotic framework: 

• Social world: deals with the social consequences of using signs (beliefs, 
expectations, commitments, etc.). 

• Pragmatics: deals with the purposeful use of signs and the behavior of agents. 

• Semantics: deals with the relationships between a sign and what it refers to in all 
modes of signification. 

• Syntactic: deals with the combination of signs without considering their specific 
signification. 
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• Empirics: deals with static properties of signs when different physical media and 
devices are used. 

• Physics: deals with the physical aspects of signs and marks. 

Within this framework, an organization is seen as an information system in which 
interdependent links between the organization, the business process, and the 
information technology (IT) occur (Liu, 2000). In a semiotic perspective, different 
layers of meaning must be considered in the information system analysis and software 
development (Baranauskas et al., 2005).  

Economic value types 
Value also has a number of possible synonyms, among them economic value, economic 
resource, exchanged resource, exchanged value, and value object (Ilayperuma & 
Zdravkovic, 2010). Afuah and Tucci (2000) state that a value object must be of 
economic value for at least one actor, e.g., a car, Internet access, or a stream of music.  

Referring back to this more commonly used definition within business, an economic 
value is an object that can be offered by one actor to another, or more precisely is a 
resource that can be under the control of an actor, in that the actor may have legal 
rights to the resource. Economic values have utilitarian value to consumers and can be 
physical products like books, or can also be services such as car repair. 

However, this approach fails to take into account affective value; there is a range of 

goods such as gifts, religious artifacts, and memorabilia that are not necessarily 
utilitarian, and these do not circulate within the standard marketplace. Such goods do 
not have a monetary price attached to them, but are valued by those who possess them 
(Belk, 1987). Thus, the theory of value as exchange or value as use fails to clarify why 
such objects are highly valued by their owners. 

Examples of economic values used within information systems 
development 
The REA (Resource-Event-Agent) model is an alternative view of accounting 
(McCarthy, 1982). The model is built on an organization’s resources, events, and 
agents, and how these are related. The key elements of the REA model are as follows: 
• Resources or economic resources are the assets of the organization that are both 

scarce and under its control. These are defined by Ijiri (1975) as objects that are (1) 
scarce and have utility and (2) under the control of an enterprise. 

• Events or economic events are phenomena that affect changes in resources. 
• An economic event in REA represents a transfer of an economic resource from one 

agent to another. REA ontology looks at an event from the modeling actor’s 
perspective.  

• Geerts and McCarthy describe an economic event in REA as follows:  
“There is a transaction (an economic event) where an internal agent 
(an economic unit or agent) gives something of value (an economic 
resource) to an outside person (an economic agent); this decrement 
event is always paired with a mirror-image increment event where the 
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internal agent receives in kind another type of economic resource 
which has more value to the enterprise in its pursuit of its 
entrepreneurial goals” (2002, p. 2). 

• Agents or economic agents are individuals and departments who participate in an 
economic event. 

The field of software economics seeks to develop technical theories, guidelines, and 
practices of software development based on sound, established, and emerging models 
of value and value creation, adapted to the domain of software development as 
necessary. 

It is well established that value plays a role in the design and acceptance of 
technology. There is a long tradition of research that stresses the social and value 

implications of technology within business environments. For example, Kluckhohn’s 
(1951) definition of values—that they are “a conception explicit or implicit, distinctive 
or an individual or characteristic of a group, of the desirable which influences the 
selection from available modes, means and of action”—has been adopted by studies on 
values in the context of software development (Rescher, 1982; Fishbein & Ajzen, 
2005).  

Whereas some researchers have acknowledged this implicit and explicit linkage 
(Gordijn, Yu, & van der Raadt, 2006), the preponderance of work, such as that on 
value-based software engineering (Biffl et al., 2005), still focuses solely on economic 
values. 

For example, within business value modeling, an internal value could be a certain 
property attached to an actor, such as their beauty or health, or it could be a property 

of some enabling service, such as delivery (e.g., the convenience attached to the home 
delivery of a product). Internal values cannot be directly transferred between actors, 
and it is not meaningful to talk about legal rights regarding these values. Neither is it 
possible to transfer such resources from one actor to another (Ilayperuma & 
Zdravkovic, 2010). 

Henkel, Johannesson, Perjons, and Zdravkovic state that values can be of a more 

psychological and social nature, such as beauty, pleasure, health state, honor, and a 
feeling of safety (2007). Also, for Gordijn, Akkermans, & Van Vliet (2000), a user 
experience is recognized as having a value. To distinguish between these different kinds 
of values, Ilayperuma and Zdravkovic identify two categories of values—economic and 
internal (2010).  

Sociologic value types 
Thus, to further clarify the concept of value, frameworks for its description and 
discussion, as well as means to measure it, are utilized within this research. As seen in 
the examples above, there are a number of possibilities, from various fields such as 
psychology and organizational theory, including the three needs theory (McClelland, 
1988), and retailing, including SERVQUAL (Parasuraman, Zeithaml, & Berry, 1988), 

among others. This thesis relies on several: Maslow’s hierarchy of needs (1943), 
Schwartz’ value theory (1992), Aaker’s Brand Personality (Aaker, 1997) and the 
typology of consumer values (Holbrook, 1999). These were selected because of their 
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wide acceptance, application across a variety of industries, and robust conceptual 
frameworks. 

A term that captured both the intentional and evaluative aspects of what drives the 
value exchange process was sought, and consumer value was selected.  This was chosen 
in preference to the more commonly used customer  to highlight and then reinforce the 

conceptual break that this research attempts to make; by adopting a term that is not 
explicitly bound by economic transaction, the focus shifts to the comparative act of 
consumption, rather than remaining on the level of simple resource exchange. 

Additionally, the term consumer more fully encompasses the a priori nature of 
values that the meta-model introduced within this work seeks to capture. A customer 
participates in a value exchange that is ongoing or has occurred, whereas a consumer is 

focused on the evaluative phase that occurs both before and after: a consumer is a 
potential customer, or one appraising a previous value exchange. Holbrook’s definition 
of consumption as an evaluative preferential experience, deemed consumer values, 
further supports the choice of terminology. 

Examples of sociologic values used within information systems 
development 
A great deal of research utilizing sociologic values has been done in the area of 
human/computer interaction (HCI). One of the recent areas of focus has been on Play, 
designing experiences with technical artifacts solely for enjoyment. 

To offer several current examples, Ferreira & Höök (2012) present the concept of 
Play as key to developing mobile technologies for emerging markets, where both 

general and cultural literacy have presented barriers to the adoption of devices and 
services.  By introducing elements of Play and Playfulness, such as exploring ringtones 
for musical compositions rather than as simple notifications, the designers were able to 
explore new and unique uses for device capabilities.  

In their work Enjoying Machines, Brown & Juhlin (2015) explore the complex 
interplay between humans and machines by examining the relationship between 

pleasure and technology, investigating what pleasure and leisure are, how they have 
come to depend on the many forms of technology, and how we might design 
technology to support enjoyment. They propose that the dominant feature of modern 
technology is not how productive it makes us or how it has revolutionized the 
workplace, but rather whether it is enjoyable. 

The key distinction between these recent efforts and the present work is that the 

former focuses on values description and discovery, while the latter focuses on 
instrumentalization and operationalization: one presents a concept while the other 
captures it and allows it to be expressed as a technological artifact. 

2.1.3    Consumer Preferences 
Consumer preference is first considered in this thesis as a well-defined preference order 
or utility function, such that the consumer selects from any choice set the alternative 
that offers the highest utility (Dhar & Simonson, 1992). This is further delimited by 



 26 

Mantel & Kardes (1999), who break down consumer preference into two types: 
attribute-based, involving comparing brands based on specific attributes, and attitude-
based, involving overall evaluations.  This work focuses on attitudinal-based values 
and utilizes Holbrook's definition of a consumer value as a comparative, preferential 
experience to clarify the values underlying this activity (Holbrook, 1999). 

To clarify, consumer values are a priori to value exchanges, as the consumer must 
first know about the product and the value proposition of the enterprise. Consumer 
value is the primary driver and is, in turn, the key motivator within this exchange, both 
inducing and exposing the consumer to these facts.  

By contrast, consumer preferences are not extant prior to the value exchange, but 
rather are of a situated nature: while a consumer value is closely held and not subject 

to change, consumer preference exists at a particular moment in time and within a 
specific situation. It is through the comparative process, where a good or service is 
appraised by the consumer and their values, that the preferences are expressed. 

Using Holbrook’s definition, this work discusses attitudinal-based values. The term 
will be used in this work as a rubric for the three primary drivers that cause consumers 
to seek out goods and services: consumer need, a basic human need that must be 

satisfied (derived from psychology via Maslow); consumer motivation, a belief about 
what is important in life (from psychology via Schwartz); and consumer value, a 
judgment based on a comparative, preferential experience (from marketing via 
Holbrook). 

Finally, consumer preference is used in this research as a rubric for the drivers that 
cause consumers to seek out goods and services. Value types from three frameworks 

are utilized throughout the associated collection of papers: consumer need, a basic 
human need that must be satisfied (derived from psychology via Maslow); consumer 
motivation, a belief about what is important in life (from psychology via Schwartz); 
and consumer value, a judgment based on a comparative, preferential experience (from 
marketing via Holbrook). 

Holbrook’s typology of consumer values 
Holbrook refines the value concept, focusing on those held by individuals during a 
value exchange, and calling them consumer values. These are “an interactive, 
relativistic preference experience” (Holbrook, 1999). He then proceeds to develop a 
means to classify them, a typology of consumer values. 

In Holbrook’s definition, ‘interactive’ entails an interchange between some subject 

and an object, ‘relativistic’ refers to consumer values as comparative, ‘preferential’ 
refers to consumer values embodying the outcome of an evaluative judgment, and 
‘experience’ refers to consumer values not residing in the product/service acquired, but 
rather in the consumption experience. Holbrook’s definition allows for a rather 
expansive view of value, because all products provide services in their capacity to 
create need- or want-satisfying experiences. 
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Dimensions of consumer values 
Holbrook refines the value concept, focusing on those held by individuals during a 
value exchange, referring to them as consumer values and classifying them into a 

typology of consumer values.   
Holbrook identifies three dimensions in consumer values that are used as the basis 

for developing his typology: Extrinsic vs. Intrinsic, self-oriented vs. other-oriented, and 
Active vs. Reactive. 

Extrinsic is a means/end relationship wherein consumption is prized for its 
functional, utilitarian ability to serve as a means to accomplish some further purpose, 

aim, goal or objective: for example, purchasing from an online bookseller solely 
because it has the lowest prices. Intrinsic occurs when some consumption experience is 
appreciated as an end in itself—for its own sake, such as choosing to shop at a book 
store rather than an online retailer because of the comfortable reading room and 
pleasant ambience. 

Self-oriented refers to occasions where some aspect of consumption is cherished, 

either selfishly or prudently, for the individual’s sake; an efficient online book store 
saves time and effort when s/he is purchasing books. Other-oriented refers to occasions 
where the consumption experience or the product on which it depends is valued by 
others, either beyond the subject, for its own sake, for how they react to it, or for the 
effect it has on them. A consumer may be driven to buy a book from a local bookstore 
instead of Amazon in order to support the local economy. 

Active entails a physical or mental manipulation of some tangible or intangible 
object, involving things done by a consumer to or with a product as part of some 
consumption experience: the experience of reading from a paper book versus an 
electronic one has great appeal for many people. Reactive results from apprehending, 
appreciating, admiring, or otherwise responding, to an object, when the object acts 
upon the subject. Similarly, to the example given for intrinsic, the dream of reading in a 

book-filled space can also be Reactive, when the primary force behind the consumption 
experience is the object of consumption (the book) and not the subject (the consumer). 

Based on these three dimensions, Holbrook’s typology of consumer values identifies 
eight archetypical values that represent distinct types in the consumption experience: 
Efficiency, Excellence, Status, Esteem, Play, Aesthetics, Ethics, and Spirituality. 

Table 3. Holbrook’s Typology of Consumer Values (Holbrook, 1999) 

  
Extrinsic Intrinsic 

Self-oriented Active Efficiency (Convenience) Play (Fun) 

 Reactive Excellence (Quality) Aesthetics (Beauty) 

Other-oriented Active Status (Success) Ethics (Justice) 

 Reactive Esteem (Reputation) Spirituality (Sacred) 

Dimensions in bold Value in Roman Type in italics 
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A final set of key concepts from Holbrook begins with the market space dimension. 
This represents those characteristics, attributes, or features of brands in the product 
class that provide consumer value. It contains within it the concept of an ideal point, 
which indicates a position of maximum consumer value for the customer segment of 

interest. Taken together, these frame transactions, or the exchange of interest, a process 
between two parties in which each party gives up something of value in return for 
something of greater value. 

Typology of consumer values  
From these three dimensions, Holbrook creates his typology of consumer values where 

each archetype (author’s term) represents a distinct type of value in the consumption 
experience.  

Efficiency 
Efficiency results from the active use of a product or consumption experience as a 

means to achieve some self-oriented purpose. This is a utilitarian value: recall that 
hammers are generally prized for their usefulness and not their beauty.  

Excellence 
With Excellence, one admires some object or prizes some experience for its capacity to 

accomplish some goal or to perform some function: a Ferrari is an excellent choice for 
a high-quality automobile, though a poor choice for a delivery truck.  

Status 
Status is sought by adjusting consumption in a manner that affects those whom one 

wishes to influence: by consuming products or engaging in consumption experiences so 
as to project a particular type of image one wishes to portray.  

Esteem 
Esteem and Status are intimately inter-related, Esteem being the reactive counterpart to 

Status. Esteem is about the reactive appreciation of consumption or lifestyle in a 
somewhat passive way as a potential extrinsic means to enhance one's other-oriented 
public image.  

Play 
Play is a self-oriented experience, actively sought and enjoyed for its own sake, and 
typically involves having fun.  
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Aesthetics 
Aesthetics refers to an appreciation of some consumption experience valued 
intrinsically as a self-oriented end in itself. The hallmark of this value is that it is 

enjoyed for its own sake, without the need for external justification.  

Ethics 
Ethics involves doing something for the sake of others—that is, with a concern for how 
it will affect them or how they will react to it—and such consumption experiences are 

valued for their own sake as ends in themselves. Donating blood is an activity that is 
not often done for selfish benefits, but rather is most often motivated by selfless 
reasons. 

Spirituality 
Spirituality entails an intrinsically motivated acceptance, adoption, appreciation, 
admiration, or adoration of an Other, where this “Other” may constitute some divine 
power or an otherwise inaccessible inner being. Such an experience is sought not as a 
means to an ulterior end but rather as an end in itself, prized for its own sake. People 
often donate money to churches for the sole purpose of feeling closer to just such an 
Other. 

As seen in Papers 1 and 10, Holbrook’s consumer values were mapped to a business 
strategy approach via a meta-model based on strategy maps and balanced scorecards 
(Svee, Giannoulis, & Zdravkovic, 2011).  A related problem is that, as currently 
practiced, the development of EA does not explicitly support the inclusion of consumer 
values, even though they are the primary motivating factors behind a consumer’s initial 
consumption decisions (Kotler, Kartajaya, & Setiawan, 2010).  See Chapter 6 for 

additional information. 

Possible alternatives to Holbrook’s Typology of Consumer Values 
Although Holbrook’s Typology of Consumer Values (HTCV) functions well as a 
conceptual framework for understanding values, its lack of both instrumentalization 
and operationalization is problematic. Beyond the potential to remake another tool 

such as SERVQUAL with the necessary functionality, several other frameworks for 
working directly with values have been utilized within our field: Schwartz’ value theory 
(SVT) and Peterson and Seligman’s character strengths and virtues (2004). 

Other means for ascertaining consumer values also include more empirical 
approaches, ranging from working solely with data in the areas of sentiment analysis 
and opinion mining (Archak, Ghose, & Ipeirotis, 2011) to the medical arena, where 

cognitive neuroscience has been utilized (Dimoka, Pavlou, & Davis, 2011). 
In addition to their lack of a mechanism for eliciting and capturing values, 

frameworks such as Holbrook’s or Maslow’s are only good for describing motivations 
behind what consumers value; they are solely explanatory of outcomes, not the 
processes from which they are derived.  As Kaže (2010) suggests, consumers’ choices or 
preferences are not values themselves, but are instead the consequences of the 
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application of individual values in a process of choice. Therefore, it is important that 
some means exist for getting at the values underlying the consumer values themselves. 

2.1.4    Basic Values 
As previously stated, values exert a major influence on the consumer’s behavior and 
thus serve as a determinant for their decision-making in discrete choices among brands, 
products or in any situation where conflict of choice exists. It is widely accepted that 

such criteria are based on an individual's social values (Kaže, 2010) and their internal 
selection processes influenced by criteria that they themselves have set to select and 
justify both their and others’ actions (Bardi & Schwartz, 2003; Schwartz, 1992). 

Schwartz’ value theory (SVT) adopts the definition of value from Rokeach, 
summarized as a belief that a specific mode of conduct or end-state is personally or 
socially preferable to its opposite (Rokeach, 1973). Values serve as criteria for 

judgment, preferences, choice and decisions as they underlie the person’s knowledge, 
beliefs, and attitudes (Rokeach, 1968). 

• Given Holbrook’s definition of consumer value as being “an interactive, 
relativistic preference experience”, it is apparent that there is significant overlap 
with Schwartz’ value theory. 

• Values are beliefs, but they are beliefs tied inextricably to emotion, not objective, 
cold ideas. 

• Values are a motivational construct. They refer to the desirable goals that people 
strive to attain. 

• Values transcend specific actions and situations. They are abstract goals. The 
abstract nature of values distinguishes them from concepts like norms and 
attitudes, which usually refer to specific actions, objects, or situations. 

• Values guide the selection or evaluation of actions, policies, people, and events. 
That is, values serve as standards or criteria. 

• Values are ordered by importance relative to one another. People’s values form 
an ordered system of value priorities that characterize them as individuals. This 
hierarchical feature of values also distinguishes them from norms and attitudes 
(Schwartz, Tamayo, & Porto, 2005). 

SVT emphasizes the profound nature of values, but at the same time offers a new 

consumer research approach by concretely combining these value structures with an 
analysis of human motivation (Puohiniemi, 1995). This integrated structure of values 
can be summarized as two orthogonal dimensions: self-enhancement (the pursuit of 
self-interests) vs. self-transcendence (concern for the welfare and interest of others); and 
openness to change (independence of action, thought, and feeling, and a readiness for 
new experiences) vs. conservation (self-restriction, order, and resistance to change). 

According to Schwartz, all the items found in earlier value theories, value 
questionnaires from different cultures, and religious and philosophical discussions of 
values can be classified into one of the following motivationally distinct basic values 
(Schwartz, 1992): Power, Universalism, Achievement, Benevolence, Hedonism, 
Tradition, Stimulation, Conformity, Self-direction, and Security. 



 31 

Table 4. Schwartz’ basic values as per classifying dimensions, with examples*. 

Dimension Basic Value Dimension Basic Value 

Openness to Change Self-direction  
(Creativity, Freedom) 

Self-transcendence Universalism 
(Equality, Justice) 

 Stimulation  
(An exciting life) 

 Benevolence 
(Helpfulness) 

                        Hedonism1  

(Pleasure)                         

 Hedonism 

(Pleasure)                         
Self-enhancement Achievement  

(Success, Ambition) 
Conservation Conformity 

(Obedience)  
Tradition 
(Humility, 

Devotion) 
 Power  

(Authority, Wealth) 

 Security 
(Social order) 

*Examples in italics 
Schwartz developed an instrument—the value survey (SVS) —to measure the basic 

values (Schwartz, 1992). SVS focuses on a universally applicable method for capturing 
and describing values across cultures and it has been applied in numerous areas, 

including business strategy development support (Epstein & Manzoni, 1998). The 
value survey operationalizes the ten basic values with a set of generic statements such 
as “It is important to him/her to be rich”, or “Having a good time is important to 
him/her”. The answers from the questionnaire can then be converted into a set of 
numerical results reflecting the weight (importance) of each of the basic values of an 
individual, and can be used directly or visualized via a value structure. Subsequently, 

Schwartz produced the Portrait Values Questionnaire (PVQ) as a simplified version of 
the SVS that can be deployed online or used for people with lower literacy. 

The designers of the European Social Survey (ESS) chose the theory and the PVQ as 
the basis for developing a human values scale to include the survey. The ESS version 
includes 21 items, most from the PVQ and several revised to encompass additional 
ideas for better cover of the content of the ten different values. The ESS is an 

implementation of the PVQ designed by Schwartz for online use (Bardi & Schwartz, 
2003) and is still in active use (Norwegian Social Science Data Services, n.d.). 
Schwartz’ value survey (SVS) has been used within marketing to discover values of 
consumers (Sarabia-Sanchez, Vigaray, & Hota, 2012). 

Components of Schwartz’ Value Theory 

Schwartz set out to develop a system that included core values recognized in cultures 
around the world (Schwartz, 1992). This work led to the ten values presented above, 
which he claims cover the distinct content categories found in earlier value theories, 

                                            
1 Hedonism shares elements of both openness and self-enhancement (Schwartz et al., 
2005) 
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value questionnaires from different cultures, and religious and philosophical 
discussions of values. Schwartz states that it is possible to classify virtually all the items 
found in lists of specific values from different cultures into one of these ten 
motivationally distinct basic values. 

Although Schwartz et al. define values as desirable, trans-situational goals (2005), 

this connotation of “goal” is different from the one typically used in requirements 
engineering (RE) literature. Whereas goals in RE are limited to a single purpose, 
Schwartz’ personal values function on a much higher level and include aspects such as 
social recognition and freedom of choice. 

Results from Schwartz’ Value Survey 

The value survey operationalizes all ten values with a set of 56 items, 30 of which were 
originally used in the work of Rokeach, from whom Schwartz took his definition of 
value. The answers from the questionnaire can be scored, producing a set of numerical 
results. These can be used directly or visualized via a value structure (see Figure 3). 

Of primary concern to this project is that a quantitative value for qualitative data 

can be produced.  These values can then be related to either economic or non-economic 
values, as the situation dictates. So although the survey results might be both attractive 
and useful for many purposes, their use in the present research is to provide a 
quantitative basis for the production of consumer values, which without such a tool 
would be undefined and capable of being misunderstood and misused.  

Applications of SVT 
Several examples of the application of SVT exist, both in general research (specifically 
economics and public policy) and in technology. 

In general research: 
• Puohiniemi (1995) used SVT to study the relationship between values, attitudes, 

and behavior among Finnish consumers. The primary findings were: 

• that consumer attitudes and actions, as well as beliefs and dispositions related to 
consumption, can be analyzed as value-based dimensions; 

• that relationships between values and consumption cannot be analyzed 
mechanically, and different fields of consumption function in quite different ways 
in relation to values; and 

• that the structural approach of SVT makes possible a more comprehensive 
understanding of the relationships between values and consumer attitudes and 
actions.  

• Kaže (2010) studied the purchasing decisions of Latvian consumers when 
purchasing insurance products. 

• Matti (2009) studied whether and how the values of Swedish consumers were 
linked to their environmental beliefs. 
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Within information sciences: 
• Vatrapu (2007) utilized SVT to evaluate whether social affordances in technology 

vary along cultural dimensions. Individual participants in an online learning 
environment used SVS to determine the influence on culture in the development 
of technology. 

• Proynova, Paech, Koch, Wicht, and Wetter (2011) sought to derive software 
requirements for healthcare information systems, using personal values and 
attitudes that were elicited through the use of Schwartz’ value survey.  

Puohiniemi (2011) presented the initial findings of field work where corporate values 
were elicited from SVT. The results were then developed into a book of values to shape 

the development strategies for a Finnish municipality. 

2.1.5    Additional Value Frameworks 

Brand Personality 
The intensity of emotional brand connections is seen as a key determinant of consumer 
loyalty (Park, Deborah, Priester, Eisingreich, & Lacobucci, n.d.).  If it is possible to 

align the interests of both consumers and a business through this relationship, and then 
continue this coordination into the development of information systems, it is 
hypothesized that the resulting systems will better support the needs of both parties.  

There are several components to consumer brand identification, or the process 
through which a relationship between a consumer and a business is created. Brand 
personality as codified by Aaker (Aaker, 1997) is defined as the set of human 

characteristics associated with a brand, and is based on a “5-factor” personality test 
(Aaker,  1999). When the brand personality fits well with consumers’ self-concept, it 
provides them with a sense of ease and plays a considerable role in self-expression 
(Aaker, 1999; Sirgy, 1982). 

Its results are culturally based, making social context an important component. The 
case utilized by this work is based on Aaker’s original work (Aaker, 1997) and comes 

from North America. Officially known as Factor Analyses or Facets, the factors are: 
Sincerity (down-to-earth, honest, wholesome, cheerful); Excitement (daring, spirited, 
imaginative, up-to-date); Competence (reliable, intelligent, successful); Sophistication 
(upper class, charming); and Ruggedness (tough, outdoorsy). 

Values Co-creation 
Co-creation was originally defined in the late 1990s by Kambil as co-creation of value 
by a firm’s customers (Kambil, Ginsberg, & Bloch, 1996) and later extended by 
Prahalad in the sense of firms creating value with customers to produce a unique 
customer experience (Prahalad & Ramaswamy, 2004). The operating definition 
adopted in this work is the creation of value by consumers (Zwass, 2010). 

Co-creation is the participation of consumers along with producers in the creation 

of value in the marketplace. Activities of this kind go well beyond the notion of co-
creation as conceived in services that are to an extent jointly actualized by their 
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suppliers and the receiving customers. They also go beyond the current paradigm of 
mass customization, as it aims to satisfy the needs and wants of a specific individual 
cost-effectively. 

In the autonomous co-creation considered in this study, individuals or consumer 
communities produce marketable value in voluntary activities conducted independently 

of any established organization, although they may be using platforms provided by 
such organizations. Thus, consumers are no longer just passive value takers, but have 
emerged as value makers in both individual and collective actions. 

Maslow’s Hierarchy of Needs 
Human motivation was explored by Maslow (1943), who proposed a hierarchy of 

needs. Its final form nearly thirty years later included seven categories. Beginning with 
those of a basic necessity then moving to those that are needed for a more fully realized 
life, these are: Physiological (breathing, eating, excreting), Safety (security of body, 
employment, resources, health, property), Love (friendship, family), Esteem (self-
esteem, confidence, achievement), Cognitive (knowledge, meaning), Aesthetic 
(appreciation and search for beauty, balance, and form), and Self-actualization 

(realizing personal potential, self-fulfillment). The Maslowian Assessment Survey 
(MAS), a 195-item, Likert-type instrument (Williams & Page, 1989), is designed to 
measure three levels of Maslow's hierarchy in adult populations: Safety and Security, 
Belongingness and Love, and.  

2.2    Business Strategy 
Strategy consists of simultaneous, complementary themes highlighting the most critical 
processes supporting the customer value proposition through four perspectives: 
Financial, Customer, Internal, and Learning and Growth.  These four perspectives 
relate to strategy by: 
• balancing long-term financial commitments aimed at profitable revenue growth and 

short-term financial commitments aimed at cost reductions and productivity 
improvements (Financial Perspective)  

• being based on a differentiated and clearly articulated customer value proposition 
(Customer Perspective)  

• creating value through focused, effective, and aligned internal business processes 
grouped into four clusters: operations management, customer management, 

innovation, and regulatory-social (Internal Perspective)  
• determining the value and role of intangible assets, which includes human, 

information, and organization (Learning and Growth Perspective) 

2.2.1    Strategy Maps 
A strategy map is a general representation of the four organizational perspectives of the 
balanced scorecards in a cause–effect manner and serves as a mediator between the 
mission, core values, the vision, and the strategy of an enterprise and the work 
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performed. It facilitates the communication of direction and priorities across the 
enterprise (Kaplan & Norton, 2004b). 

Kaplan and Norton have proposed a template for strategy maps representing how 
an organization can create value. As shown in Figure 1, strategy maps begin with a 
mission statement and core values, and then define a strategic vision, which should 

project the organization’s overall goal. 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

Figure 1.  Strategy map template (Kaplan & Norton, 2004b) 

The early work on strategy (Kaplan & Norton, 1992) was based on answering 
questions within four different perspectives.  Later, these were used to develop the 
strategy map, highlighting the interlocked activities necessary for successfully achieving 
strategic alignment.  

Financial Perspective 
The financial perspective should answer the question, “What must we focus on to 
sustain our mission financially?” There are two basic components of financial 
strategies: growing revenues and increasing productivity for both private and public 
companies (and public companies must also address creating shareholder value). 

Customer Perspective 
The customer perspective defines how the organization will differentiate itself from the 
competition to attract and retain customers, i.e., its value proposition. It should answer 
the question, “How should we present ourselves to our customers to achieve our 
vision?” It should also define how a growth objective would be accomplished.  

Internal Perspective 
The growth of any company is extremely dependent on its ability to scale its core 
processes to deliver the customer perspective objectives, and to that end a company 
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must develop very effective processes. This component of the strategy map answers the 
question, “Which operational processes must we excel at to satisfy our customers?” 

Learning and Growth Perspective 
This perspective is the foundation of the strategy map since it defines the core 

competencies, skills, technologies, and organizational culture needed to support 
strategy. This perspective answers the question, “How will we sustain our ability to 
change and improve?” The objectives set here enable a company to align its human 
resources and information technology with its strategy.  

2.2.2    Balanced Scorecards 
Scorecards consist of strategic objectives and related measures, and include concrete 
targets and initiatives towards their achievement (Kaplan & Norton, 1996). They are 

built with cause–effect links/assumptions whose monitoring and assessment is essential 
for identifying interdependencies across an organization.  

According to Olve, Petri, Roy, and Roy (2003), a balanced scorecard presents an 
organization’s business activities through a number of measures, and provides a 
language to communicate priorities within an enterprise through four organizational 
perspectives: Financial, Customer, Internal, and Learning and Growth. A scorecard is 

considered balanced when these are addressed, thereby providing complete coverage of 
business processes. Additionally, a scorecard is also considered balanced if it covers 
both the internal and the external aspects of an enterprise.  

Value Propositions and Customer Objective 
The customer perspective of strategy maps defines the customer value proposition, 

whereby customers’ needs are anticipated. Kaplan and Norton identify four generic 
strategies for defining the customer value proposition: Best Total Cost, where products 
and services are offered that are consistent, timely, and low-cost; Product Leadership, 
which offers products and services that expand existing performance boundaries into 
those that are highly desirable; Complete Customer Solutions, meant to provide the 
best total solution for customers; and System Lock-in, where high switching costs 

maintain end users as customers. Additionally, for each customer value proposition 
strategy a set of generic goals is defined (Kaplan & Norton, 2004a).  

Table 5. Customer objectives for different value propositions 

Value Proposition Customer Objective 

Best Total Cost Lowest Cost Supplier 
Consistently High Quality 
Speedy Purchase 
Appropriate Selection 

Product Leader High-Performance Products  
     (Speed, Size, Weight, etc.) 
First to Market 



 37 

Penetrate New Market Segments 

Complete Customer Solutions Quality of Solutions Provided 
Number of Products/Services per Customer 
Customer Retention 
Customer Lifetime Profitability 

 

System Lock-In  Offer Broad Selection and Convenient Access 
Provide a Widely Used Standard 
Provide Innovation on a Stable Platform 
Provide Large Customer Base 
Offer Easy-to-Use Platform and Standard 

Best Total Cost 
This proposition’s general objective is to deliver products and services that are 
consistent and low-cost. Businesses offer highly competitive prices combined with 

consistent quality, ease and speed of purchase, and excellent, though not 
comprehensive, product selection (Kaplan & Norton, 2004a). 

Product Leader 
This proposition’s general objective is to deliver products and services that expand 
existing performance boundaries into those that are highly desirable. The value 

proposition of product leadership companies emphasizes the particular features and 
functionality that leading-edge customers value and are willing to pay more to receive 
(Kaplan & Norton, 2004a). 

Complete Customer Solutions 
This proposition’s general objective is for the business to deliver the best total solution 

to its customers, and stresses building long-lasting relationships with them. Customers 
feel that the company understands their business or personal issues, and they trust the 
company to develop customized solutions tailored to them (Kaplan & Norton, 2004a). 

System Lock-in 
This proposition’s general objective is to create high switching costs to end users, 

generating long-term sustainable value for the companies adopting this strategy 
(Kaplan & Norton, 2004a). Each of these is elaborated in Papers 1 and 10. 

2.3    Enterprise Architecture 
Architecture is the fundamental organization of a system embodied in its components, 

their relationships to each other, and to the environment, and the principle guiding its 
design and evolution (Jonkers: EA: (IEEE Computer Society, 2000). It is a coherent 
whole of principles, methods, and models that are used in the design and realization of 
the enterprise’s organizational structure, business processes, information systems, and 
infrastructure. 
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2.3.1    Enterprise Architecture Standard ISO 42010 
ISO/IEC 42010 addresses the creation, analysis, and long-term support of system 
architectures via architecture descriptions (International Organization for 
Standardization, 2011). It provides a core ontology for the architecture descriptions, 

while also specifying provisions that enforce desirable properties within architecture 
frameworks. 

The standard makes a strict distinction between architectures, which are 
fundamental concepts or properties of a system in its environment embodied in its 
elements, relationships and in the principles of its design and evolution, and 
architecture descriptions, which are the work product used to express an architecture. 

As seen in Papers 3 and 8, this research makes use of several of the main notions 
found in §3 of the standard (International Organization for Standardization, 2011). 
• Architectures are the fundamental concepts or properties of a system in its 

environment embodied in its elements and relationships, and in the principles of its 
design and evolution. 

• Architecture rationales record explanations, justifications, or reasoning about 

architecture decisions.  
• Architecture descriptions are work products used to express an architecture. 
• Stakeholders are individuals, teams, organizations, or classes thereof,  

with an interest in a system. 
• Architecture views are work products expressing the architecture of a  

system from the perspective of specific system concerns. 

• Architecture viewpoints are work products establishing the conventions for the 
construction, interpretation, and use of architecture views to frame specific system 
concerns. 

• Concerns are interests in a system relevant to one or more of its  
stakeholders. 
As an expression of stakeholder interest in the purposes of a system, concerns exist 

within the standard’s Architecture Description, and are indeed an absolute 
requirement. They are part of the conceptual model generated as part of the 
development of the Description and, to conform to the standard, they must be 
documented. 

Description of ISO/IEC 42010 meta-model 
In ISO/IEC 42010, concerns are interests relevant to one or more stakeholders who 
drive a system of interest. Concerns arise from requirements and can, for example, be 
goals, needs, quality attributes, and architecture decisions. Stakeholders can be 
individuals, teams, organizations, or classes thereof, who have an interest in a system. 
System-of-interest is a facilitator of value exchange between enterprise and consumer. 
Architecture description expresses the architecture of a system of interest related also to 

the stakeholder(s), and the concern. As the key artifact, it explains on a high level the 
design components of the system of interest.  
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Architecture Rationale contains quantitative and qualitative evidence of the 
proposed architecture that records the reasoning behind chosen Concerns. 
Correspondence expresses relationships between elements of the architecture 
description and can be used to express, record, enforce, and analyze consistency and 
dependencies spanning more than a single model. Correspondence Rule enforces the 

application of Correspondences between elements of the architecture description. 
Architecture Viewpoint contains the conventions that frame an Architecture with 
respect to a set of Concerns. Architecture View expresses Architecture through a 
cohesive group of models, and is governed by an Architecture Viewpoint.  

 
 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 

 
 
 

 

Figure 2.  Conceptual model of an Architecture Description in ISO/IEC 42010  
 

2.3.2    TOGAF 
The Open Group Architecture Framework (TOGAF) (The Open Group, 2011 is a 
framework—a detailed method and a set of supporting tools — for developing an 
enterprise architecture. It is the Open Group’s attempt to operationalize ISO/IEC 
42010. 

In TOGAF, “architecture” has two meanings depending upon the context: 
• A formal description of a system, or a detailed plan of the system at component 

level to guide its implementation. 
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• The structure of components, their inter-relationships, and the principles and 
guidelines governing their design and evolution over time. 

TOGAF’s Architecture Development Method (ADM) 
TOGAF’s Architecture Development Method (ADM) contains nine iterative phases, 

and is the formalized process of populating the elements of an enterprise’s architecture. 
Key to this research is Phase B: Business Architecture, whose pertinent tasks are: to 
describe the product and/or service strategy, and the organizational, functional, 
process, information, and geographic aspects of the business environment, based on the 
business principles, business goals, and strategic drivers; to select and develop the 
relevant architecture viewpoints that will enable demonstration of how the stakeholder 

concerns are addressed in the Business Architecture; and to select the relevant tools and 
techniques to be used in association with the selected viewpoints. 

TOGAF’s Motivation Extension.  
TOGAF’s Content MetaM Model (CMM) provides a basic enterprise architecture 
model with a minimum feature set, one that supports the inclusion of optional 

extensions during engagement tailoring. One of these is the Motivation Extension, 
which supports linking drivers, goals, and objectives to organizations and services (The 
Open Group, 2006).  

A Driver is an external or internal condition that motivates the organization to 
define its goals. Goals are high-level statements of intent or direction for an 
organization, typically used to measure success. Objectives are time-bounded 

milestones for an organization used to demonstrate progress towards a goal. A service 
is a logical representation of a repeatable business activity that has a specified outcome. 

Content MetaModel Extensions 
TOGAF’s content metamodel supports a number of extension modules that allow for 
more in-depth consideration of particular architecture concerns.  Of the two phases 

under consideration in this report, only Business Architecture contains extensions and, 
of those, only those found in the motivation extension are of interest to the present 
discussion. 

Motivation Extension 
To allow additional structured modeling of the drivers, goals, and objectives that 
influence an organization to provide business services to its customers, the Business 
Organization entity, contained within the Business Architecture phase, is extended by 
means of the Motivation Extension. This in turn allows more effective definition of 
service contracts and better management of business performance. This is related to the 
Business Motivation Model specification, also provided by OMG.  
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Figure 3.  Motivation extensions with TOGAF's Content Metamodel 

Additional Terms of Interest from TOGAF 
Similar to ISO/IEC 42010, TOGAF contains definitions for both concern and 

stakeholder, although slightly different from those found in the base standard. 
More important, though, are the terms introduced through the Motivation Extension. 

• Drivers are external or internal conditions that motivate an organization to 
define its goals. 

• Goals are high-level statements of intent or direction for an organization that are 
typically used to measure success. 

• Objectives are time-bounded milestones for an organization used to demonstrate 
progress towards a goal. 

• Tracing the logic displayed in Figure 3, the Organization Unit is motivated by the 
Driver, which creates the Goal, which is realized through the Objective. 

2.4    Requirements Engineering 
This work explores various methods and approaches for introducing non-economic 

values into the software development process, a key component being software 
requirements. The requirements engineering process is a structured set of activities that 
lead to the production of those requirements that specify an information system. 
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Accordingly, it is important to situate requirements engineering (RE) within the larger 
scope of software development. Accordingly, the concepts are presented in a cascading 
fashion, whereby the processes of the software lifecycle are presented, followed by the 
activity of defining software requirements. This in turn is decomposed to a specific type 
of RE, goal-oriented requirements engineering (GORE), followed by an introduction to 

one of the leading techniques for working with GORE, iStar. 

2.4.1    Software Life Cycle Processes 
ISO/IEC 12207 Systems and software engineering — Software life cycle processes 
(International Organization for Standardization, 2008) is an international standard 
that aims to define all the tasks required for developing and maintaining software. It 
states that the development phase consists of several activities, each in turn with an 
associated deliverable. Requirements Engineering is one of those key activities. 

Table 6. Development phases of ISO/IEC 12207 

Activity Deliverable Definition 

Define software  
requirements 

Software requirements A documented 
representation of a 
condition or capability as 
either  
1) a condition or ability 
needed by a user to solve a 
problem or achieve an 
objective; or 

2) a condition or ability 
that must be met or 
possessed by a system or 
system component to satisfy 
a contract, standard, 
specification, or other 
formally imposed document 
(IEEE, 1990). 

High-level design High-level design document Provides an overview of a 
solution, platform, system, 
product, service, or process. 

Module/unit design Module/unit design 
document 

Design of the 
modules/units, the smallest 
testable parts of an 
application. 

Coding Code The end results of the 
process of expressing a 
computer program in a 
programming language 
(IEEE Standard Taxonomy 
for Software Engineering, 
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1987). 

Module/unit testing Module test report Testing of individual 
hardware or software units 
or groups of related units. 

The module/unit test report 
consists of test results that 
are developed after a 
module/unit test of the 
application (IEEE, 1990). 

Integration testing Integration test report Testing in which software 
components, hardware 
components or both are 
combined and tested to 
evaluate the interaction 
between them. 

The integration test report 
consists of test results that 
are developed after an 
integration test of the 
application (IEEE, 1990). 

System test System test report System testing of software 
or hardware is testing 
conducted on a complete, 
integrated system to 
evaluate the system's 
compliance with its 
specified requirements. 

The system test report 
consists of test results that 
are developed after a system 
test of the complete, 
integrated system (IEEE, 
1990). 

 

2.4.2    Requirements Engineering 
Requirements engineering (RE) is about capturing customers’ fundamental problems, 

needs, and goals. It is a key part of the development phase of the software lifecycle, 
which is the structured means for developing software products.  

This work adopts the definition of Pohl (Pohl, 2010) that states that requirements 
engineering (RE) is the process of eliciting individual stakeholder requirements and 
needs and developing them into detailed, agreed requirements documented and 
specified in such a way that they can serve as the basis for all other system development 

activities.  
This definition is used to describe the processes that underlie much of this work, 

where the goal, through various means such as enterprise architecture, is to 
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demonstrate how requirements can be captured and integrated with non-economic 
values. 

2.4.3    Requirements Engineering for Software Product 
Lines 
A software product line is a portfolio of similar software-based systems and products 
produced from a shared set of software assets using a common means of production. 
Software Product Line (SPL) engineering refers to the engineering and management 
techniques to create, evolve, and sustain a software product line.  Over the last few 
years, these trends have crystallized into an approach known as Product Line 
Engineering (PLE) for Systems and Software. 

A software product line (SPL) addresses the common challenge faced by 
information technology: that software products need to fit countless consumers. For 
sheer ease of development, it is beneficial that they share a common set of features, 
while at the same time being specialized to satisfy the specific needs of a particular 
market segment (Berg & Lune,  2011). 

Current research on requirements for SPL sets its primary efforts toward modeling 

variability in products, development of Product Line Engineering (PLE), as well as on 
tool support (Krueger, 2006; Pohl, Böckle, & van der Linden, 2005; “Product Line 
Engineering Community Resources,” 2016). This is because SPL is a software-driven 
phenomenon, and there is not sufficient guidance for the development of SPL starting 
from high-level concerns such as consumer needs and values. 

2.4.4    Goal-oriented Requirements Engineering 
A branch of RE, goal-oriented requirements engineering (GORE), is concerned with the 

use of goals for eliciting, elaborating, structuring, specifying, analyzing, negotiating, 
documenting, and modifying requirements (Van Lamsweerde, 2001). 

Goals have a long history of being seen as essential components involved in the RE 
process. As Ross and Schoman stated in their seminal paper, 

“requirements definition must say why a system is needed, based on current or 
foreseen conditions, which may be internal operations or an external market. It must 

say what system features will serve and satisfy this context. And it must say how the 
system is to be constructed” (1977, p. 8). 

On a very high level, the system under consideration is analyzed in its 
organizational, operational, and technical settings. Problems are pointed out and 
opportunities are identified, followed by the identification and eventual refinement of 
high-level goals to address such problems and meet the opportunities. The 

requirements are then elaborated to meet those goals.  

2.4.5    iStar 
Goal modeling aims to determine what various actors want and how (and whether) 
those wants will be achieved. Within GORE two techniques are most commonly used 
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for modeling: iStar (Yu, 1995) and e3 (Gordijn, Akkermans, & Van Vliet, 2001). iStar 
was chosen for use in both this thesis and its supporting papers thanks to its richer set 
of modeling primitives and its less business-focused approach to individual agency. 

iStar provides a qualitative approach for constructing and evaluating models that 
show the relations between a wide range of issues of concern (from strategic business 

requirements to functional and system quality requirements). It is a goal-oriented 
approach for modeling, evaluating, and selecting alternatives of actors that have 
internal strategic goals and, in order to achieve those strategic goals, carrying out tasks 
and seeking an effective and efficient pattern of dependent relationships with other 
actors (van der Raadt, Gordijn, & Yu, n.d.). 

In the iStar framework various types of agent/dependency links are defined for 

model situations where an agent depends on another for a goal to be achieved, a task 
to be achieved, or a resource to become available. For each type of dependency, an 
operator is defined; operators may be combined to define plans that agents may use to 
achieve goals. The purpose of this modeling is to support various kinds of checks, such 
as the viability of an agent's plan or the fulfillment of a commitment between agents 
(Yu, 1995, 1997). 

iStar stands for distributed intentionality, building on the premise that actors do not 
merely interact with each other through actions or information flows, but relate to 
each other at an intentional level. They depend on each other to achieve goals, perform 
tasks, and furnish resources. Although each actor has unique strategic goals to pursue, 
these are achieved through a network of intentional dependencies (Gordijn et al., 
2006). 

Actors in iStar are strategic in that they seek relationships that will best suit their 
strategic interests. Dependencies offer opportunities but can also create vulnerabilities. 
Through the goal structures, one can construct and explore the space of alternatives 
available to each actor.  
Goals, tasks, resources, and soft goals help to analyze how actors relate: 

• Goal: A condition or state of affairs to be achieved.  

• Task: A course of action to be carried out. It specifies a particular way of doing 
something, typically to achieve some goal. 

• Resource: A physical or informational entity needed to achieve some goal or to 
perform some task. 

• Soft goal: A goal without a clear-cut criterion for achievement, thus requiring 
further refinement and judgment. Typically used to represent quality goals. 

Additional relationship types help to analyze the structure among these intentional 
elements: 

• Means–ends: Shows a particular way (typically a task) to achieve a goal. 

• Decomposition: Shows how an intentional element (typically a task) is 
decomposed into sub-elements, which can include goals, tasks, resources, and 
soft goals. 
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• Contribution: Shows a contribution toward satisfying a soft goal, typically from 
a task or another soft goal (Gordijn et al., 2006; “iStar Wiki, iStar Guide,” 2013; 
Yu, 1997). 

In iStar, actors and requirements are organized in two complementary models that 
expose their shared relationships: the strategic dependency (SD) model exposes the 

relationships between different actors in an organization, whereas the strategic 
rationale (SR) model illustrates the requirements that come from each actor, providing 
the rationale for adopting such requirements (Yu, 1995). 

It is these rationales—goals—that are of particular interest to this work, as they are 
closely related to non-economic values. The iStar notation lends itself particularly well 
to highlighting the interplay between actors and their goals and beliefs. It has been used 

in Papers 4, 5, 6, 10, and 11. 

2.5    Summary of Extended Background 
The information provided above is intended to frame and elucidate the arguments 
presented in Chapter 1. The solutions that were proposed and developed will make use 

of this information to prove the solvability of the original research problem in the 
following chapters. 
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Chapter 3    Research Process 

Scientific inquiry is situated in the human experience and does not occur in a vacuum. 
One problem that this creates for the present work is that different terms are used 
synonymously for the practice of design research: design approach, design perspective, 

and design philosophy, among others (Niedderer & Roworth-Stokes, 2007).   
Accordingly, the remainder of this chapter will be dedicated to explaining the 

appropriateness of the chosen research methodology: design science. It follows the 
definition of Crotty (1998) for research methodology—that it is the strategy, plan of 
action, process, or design lying behind the choice and use of particular methods, and 
links the choice and use of methods to the desired outcomes—and it accomplishes this 

by outlining a context for this work. First we present a general research outlook in 
§3.1: Epistemological Stance, which in turn supports §3.2: Theoretical Perspective, or 
the context for the process and grounding of the work develop this. This is followed 
next by §3.3: Research Framework, a set of working methods used by those who work 
in a discipline or engage in an inquiry, and finally ends with methods. §3.4: Research 
Methods provides a general overview of the concepts presented later in this work in 

Chapters 4-7.  

3.1    Epistemological Stance 
To clarify the research process and the assumptions that underlie it, Crotty (1998) 
proposed a knowledge framework for explaining the philosophical assumptions in 

research consisting of four components: epistemology, theoretical perspective, 
methodology, and methods.  

Table 7. Philosophical assumptions (Crotty, 1998; Feast & Melles, 2010) 

Epistemology Theoretical  
Perspective 

Research 
Methodology 

Methods 

Objectivism Positivism 
Post-positivism 

Experimental  
   research 
Survey research 

Sampling 
Measurement 
  and scaling 
Statistical  
   analysis 
Questionnaire 
Focus group 
Interview 

Constructionism Interpretivism Ethnography Qualitative  
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Symbolic  
   interactionism 
Phenomenology 
Hermeneutics 
Critical Inquiry 
Feminism 

Grounded theory 
Phenomenological 
   research 
Heuristic inquiry 
Action research 
Discourse  
   analysis 
Feminist  
  standpoint 

   interview 
Observation 
Participant 
Non-participant 
Case study 
Life history 
Narrative 
Theme  
   identification 

Subjectivism Post-modernism 
Structuralism 
Post-structuralism 

Discourse  
   theory 
Archeology 
Genealogy 
Deconstruction 

Auto-ethnography 
Semiotics 
Literary analysis 
Pastiche 
Intertextuality 

Crotty (1998) states that epistemology is a theory of knowledge that defines what kind 
of knowledge is possible and legitimate. To frame and delimit the discourse undertaken 
herein, this thesis takes as its epistemological stance constructivism: design knowledge 
gained through making and reflecting upon the making of artifacts, and through using 

and reflecting upon the use of those artifacts (Feast & Melles, 2010). 
This work utilizes two epistemological approaches: constructivism is used for the 

majority of the work presented, and certain qualitative approaches are taken from 
objectivism for the remainder. Throughout the course of the research the only instance 
which was based on an objectivist stance alone was Paper 7. In all other instances, the 
work was either purely constructivist, or a pairing with a primary constructivist 

component and a supporting objectivist method. 

Table 8: Epistemological stance with applicable research question and related papers 

Paper  Chapter Epistemological 
Stance 

Theoretical 
Perspective 

Research 
Methodology 

Method 

 1 4/5 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

 2 4/6 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

 3 4/5/7 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

  

 

4 

 

 

7 

Objectivist Positivist Survey 
  Research 

Questionnaire 

Constructivist Interpretivist Discourse 
  Analysis 

Qualitative 
  Interview 
Theme 
  Identification 

   Objectivist Positivist Survey 
  Research 

Questionnaire 
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   5 7 Constructivist Interpretivist Discourse 
  Analysis 

Theme 
  Identification 

 6 7 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

 7 4/7 Objectivist Positivist Survey 
  Research 

Questionnaire 

 8 6/7 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

 9 4 Constructivist Interpretivist Heuristic 
  Inquiry 

Case Study 

 

 

 10 

 

 

4/5 

Objectivist Positivist Survey 
  Research 

Questionnaire 

Constructivist Interpretivist Discourse 
  Analysis 

Qualitative 
  Interview 
Theme 
  Identification 

 

 

11 

 

 

4 

Objectivist Positivist Survey 
  Research 

Questionnaire 

Constructivist Interpretivist Discourse 
  Analysis 

Qualitative 
  Interview 
Theme 
  Identification 

12 7 Objectivist Positivist Experimental 
Research 

Sampling 

Measurement 

  and scaling 

Statistical  

   analysis 

13 7 Objectivist Positivist Experimental 
Research 

Sampling 

Measurement 

  and scaling 

Statistical  

   analysis 

 

Details about how these epistemological approaches and their related methods were 
utilized within the research process can be found in Chapters 4–7, §4 Demonstration of 
Artifact. 

3.2    Theoretical Perspective 
The theoretical perspective provides a context for the research process and is the 
philosophical stance that informs the methodology grounding the thesis’ logic and 
criteria (Crotty, 1998). This work is both interpretivist, adopting the position that 



 50 

knowledge of reality is a social construction by human actors, and positivist, by 
assuming that objective data collected by the researcher can be used to test prior 
hypotheses or theories.  

Because the enquirer uses preconceptions to guide the process of inquiry, value-free 
data cannot be obtained within interpretivism. Additionally, the researcher interacts 

with the human subjects of the inquiry, changing the perceptions of both parties. By 
contrast, positivism sees data as external to its context and as something that is to be 
discovered as opposed to qualitatively realized. 

While the epistemological stance of this work is primarily objectivist, it does utilize 
certain methods from constructivism to construct the primary artifact. These 
positivistic elements are used to a much lesser degree than those derived from 

objectivism.  

3.3    Research Framework   
The present research area—consumer preferences within the design of information 
systems—exemplifies a confluence of socio-technical issues within the areas of 

information systems research that can be classified as “wicked problems” (Rittel & 
Webber, 1973; Sølvberg & Kung, 1993; Hevner, March, Park, & Ram, 2004). These 
are problems: 

• for which there is no definitive formulation;  

• that have no stopping rule or point of completion; 

• with only good-or-bad solutions, not true-or-false; 

• for which there is no immediate and no ultimate test of a solution; 

• that do not have an enumerable set of possible solutions; and 

• are essentially unique.  

Recalling from §2.1.3 the operative definition of consumer preferences for this thesis as 
being judgments based on a comparative, preferential experience represented by 
distinct types within the consumption experience (Holbrook, 1999), it is possible to see 
the wicked nature of the research questions. It is the situated nature of consumer 
preferences that underpins this contention. 

As seen in §2.1, there are a number of approaches for working with values. Each of 

these can be formulated as consumer preferences, although not definitively; because the 
nature of such values is that they are situated, being part of a preferential experience, 
formulations such as CPMM are also both temporal and contextual. 

An example of the open-ended nature of consumer preference can be seen in Papers 
8 and 9, which adopt Nickerson’s method for taxonomy generation in information 
systems. Defining a meta-characteristic is the first step in the method that Nickerson et 

al. presented (Nickerson, Varshney, & Muntermann, 2013). 
One of Design Science’s progenitors is Herbert Simon, who coined the term 

satisficing, of a direction that will permit satisfaction at some specified level of all its 
needs (Simon, 1956). Simon stated that perfect solutions are often sought, but are not 
often achievable, and that to achieve a state that both satisfies and suffices defines most 
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solutions. This lack of a binary, black-or-white end state is also a characteristic of 
wicked problems, and demonstrating the formalization of consumer preferences for the 
design of information systems present as such will be seen in Chapters 4–7. 

In summary, because of the unique nature of consumer preferences, no final 
solution, but only situated iterations can be achieved.  Core concepts remain as a 

foundation, but because there are innumerable possibilities for comparative, 
preferential experiences, an ultimate solution is not possible. 

On this basis, the developed artifacts are evaluated as to whether they have 
effectively closed the socio-technical gap described above. This is found in the 
Evaluation of Artifact sections found in Chapters 4–7. 

3.3.1   Overview of Design Science 
Standard approaches to problem solving are most often bifurcated between scientific 

methodologies and pure engineering. However, because information systems are a 
unique blending of the two, Design Science was intended to explore and provide 
possible solutions. 

In proposing the Design Science methodology, Hevner et al. (2004) advocate the 
complementary use of both design science methods and behavioral science methods in 
IS research; design science helps in creating artifacts to solve organizational problems, 

and behavioral science enables the understanding of the interactions between these 
artifacts on the one hand and the people who use them and the enclosing environment 
on the other. 

As presented in Hevner et al. (2004), Design Science consists of seven guidelines: 

Table 9. Seven Guidelines of Design Science 

Guideline Description 

#1 Design as an artifact Design Science research must produce a 
viable artifact in the form of a construct, a 
model, a method, or an instantiation. 

#2 Problem relevance The objective of Design Science research is 
to develop technology-based solutions to 
important and relevant business problems. 

#3 Design evaluation The utility, quality, and efficacy of a 
design artifact must be rigorously 
demonstrated via well-executed evaluation 
methods. 

#4 Research contributions Effective Design Science research must 
provide clear and verifiable contributions 
in the areas of the design artifact, design 
foundations, and/or design methodologies. 

#5 Research rigor Design Science research relies upon the 
application of rigorous methods in both 
the construction and evaluation of the 
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design artifact.  

#6 Design as a search The search for an effective artifact requires 
the use of available means to reach desired 
ends while satisfying laws in the problem 
environment 

#7 Communication of results Design Science research must be presented 
effectively both to technology-oriented and 
to management-oriented audiences. 

 
Design Science is a research paradigm in which a designer answers questions relevant 
to human problems via the creation of innovative artifacts, thereby contributing new 
knowledge to the body of scientific evidence. The designed artifacts are both useful and 

fundamental in understanding that problem (Hevner & Chattarjee, 2010). 

3.3.2    Criticisms of Design Science 
The general opinion of the scientific community of information systems research can be 
summarized as “Science is analytic; design is constructive” (Gregory, 1966). 
Furthermore, Alexander says that “scientists try to identify the components of existing 
structures, designers try to shape the components of new structures” (Alexander, 
1964).  

Simon’s statement that “the natural sciences are concerned with how things 
are…design on the other hand is concerned with how things ought to be” (Simon, 
1996) can be considered the genesis of Design Science, showing the gap between the 
traditional methods of science and those necessary for research within technology.  As 
an attempt to bridge that gap, Design Science’s scientific rigor and focus on practicality 
condemn it to be disregarded by the natural science community; the two have 

fundamentally different worldviews that cannot be bridged. 
Similarly, the world of design, one that also desires the mantle of authenticity that 

science can bestow, criticizes Design Science for being overly regimented: design can be 
studied scientifically, but design itself is not a scientific activity (Grant, 1979). One of 
the most influential design theorists states that design is a discipline but not a science 
(Schön, 1983). 

In fact, the choice of Design Science as this work’s methodology was motivated by 
the self-same criticisms and conflicts leveled against it: it concerns itself with the 
artifacts of the artificial world as created and designed in a structured way. 

Additionally, although Crotty does not explicitly mention Design Science 
methodology (its formal introduction was some six years after her work), it is 
reasonable to assume that, based on its focus on the production and evaluation of 

artifacts, it is well within that definition. 

3.3.3    Application of Design Science 
The seven guidelines for Design Science (Hevner, March, Park, & Ram, 2004) as seen 
in Table 9 are individually explicated below. 
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Design as an Artifact  
The result of this step is an artifact that will fulfill the requirements laid out in sub-
section 2 Outline of Artifact, and each artifact can be found in sub-section 5 

Evaluation of Artifact, in Chapters 4–7. 
The design and construction of purposeful IT artifacts that are used for solving 

relevant problems is the goal of Design Science (Hevner et al., 2004). Therefore, it is 
important to clearly identify the products of a research effort. There are four different 
types of artifacts: constructs, models, methods, and instantiations. Järvinen (Järvinen, 
2007) defines these: 

1. Constructs (or concepts) form the “language” of a domain, providing a common 
language for talking about something, but do not make any assertions about 
reality.  

2. Models are sets of propositions expressing relationships among constructs.  
3. Methods define a set of steps to perform a task (guidelines, algorithms).  
4. Instantiations are realizations of an artifact in its environment.  

As discussed in §1.4: Research Goals, this thesis explores the possibilities of 
formalizing consumer preferences. To that end, the four research questions found in 
§1.3 are presented each in turn in a chapter specific to each along with their related 
artifacts. Each artifact is a reification of one of the above four types listed above, with 
further details within the specific chapter. 

Problem Relevance 
A research problem should be explored to discover whether it might have any value 
from the perspective of stakeholder(s) or any other interested party. In the present 
work, this is detailed in §1.2: Research Problem. 

Design Evaluation 
The artifact must be thoroughly evaluated to judge whether it has solved the explicated 
problem.  According to Johannesson and Perjons (2014), the result of this phase will be 
the answer to the question: Can the artifact be demonstrated to solve some aspects of 

the explicated problem in one case? This can be carried out either in real life or via an 
illustrative case.  

In this work an ex post evaluation strategy is undertaken, in which the primary 

artifact, the CPMM, is shown via three demonstrations to meet the requirements 
detailed earlier. Referring to Table 7, the research methods chosen fall primarily under 
this work’s objectivist epistemological stance, using interviews, questionnaires, and 
statistical analyses.  

As stated in §1.4: Research Goals, this research intends to formalize the use of 
consumer preferences in the development of information systems, in addition to 

fulfilling several sub-goals.  The completeness of the solutions offered herein depends 
on the: 
1. Development and presentation of a formalization of, and development guidelines 

for, the use of consumer preferences within information systems development. 
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2. Presentation of concrete capabilities to link consumer preferences to business 
strategy. 

3. Presentation of concrete capabilities to link consumer preferences to enterprise 
architecture. 

4. Presentation of concrete capabilities to link consumer preferences with 

requirements engineering. 
How this work meets these goals is covered in detail in §5, Evaluation of the Artifact in 
Chapters 4—6. 

Research Contributions 
Research in IS must create new knowledge that extends the knowledge base of the IS 

community. The artifacts developed in this research effort represent the contributions. 
Placing these in a more specific frame for information systems, March and Storey  

(2008) stated that a contribution to Design Science research requires (1) identification 
and clear description of a relevant organizational IT problem, (2) demonstration that 
no adequate solutions exist in the extant IT knowledge base, (3) development and 
presentation of a novel IT artifact (constructs, models, methods, or instantiations) that 

addresses the problem, (4) rigorous evaluation of the IT artifact enabling the 
assessment of its utility, (5) articulation of the value added to the IT knowledge base 
and to practice, and (6) explanation of the implications for IT management and 
practice. 

Research Rigor 
To recognize the problem and identify all the involved details, observation studies, 
literature review, group discussion, questionnaires, and interviews can be employed to 
provide the researcher with a better understanding of both the problem and its 
environment. This is further developed in Chapters 4—7, §3: Design and Development 
of Artifact. The use of established and tested methods for conducting the research and 
designing the artifacts guarantees the rigor of the research. In this thesis, rigor is 

achieved along several axes. 

Design as a Search 
Because research within information systems is a wicked problem, a single solution 
cannot be purported to exist, but rather only solutions that satisfice (Simon, 1956), 
meaning that they are “good enough.”   

“Evidently, organisms adapt well enough to ‘satisfice’; they 
do not, in general, ‘optimize’…. A ‘satisficing’ path, a path 
that will permit satisfaction at some specified level of all its 
needs.” 

Accordingly, a full and thorough exploration must be undertaken to discover extant 
solutions, as well as to provide resources for synthesizing a new, more appropriate 
artifact. This can be seen in §3.3.3 where the process of precisely how the Design 
Science method framework was utilized in this thesis. 
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Communication of Results 
Dissemination of results is a critical component of the scientific method, as it is 
through the community of researchers that something can be deemed “science” 

(Popper, 2002).  Through the process of peer review and replication of results, theories 
can become factually grounded, and then built upon by others. Artifact Evaluation 
presents how the results of this research have been disseminated. 

This thesis and its artifacts both represent different mediums for communicating the 
results of the research work. Additionally, the theoretical work that they are based 
upon has been presented at peer-reviewed workshops and conferences, and was also 

published in peer-reviewed journals. All details can be found in Chapter 9: 
Publications. 

3.4    Research Methods 
Methods are the techniques or procedures used to gather and analyze data related to 

some research question or hypothesis (Crotty, 1998) and the methods utilized within IS 
research have traditionally consisted of one of two paradigms—behavioral science and 
design science (Hevner et al., 2004) —in an either–or dichotomy.  

Behavioral science is employed to develop theories, principles, and laws that explain 
or predict the social phenomena surrounding the different lifecycle phases of 
information systems, in a fashion similar to research carried out within the field of 

natural sciences. Conversely, design science is concerned with the development and 
application of artifacts aimed at solving some practical problem in a manner that is of 
general interest (Johannesson & Perjons, 2013). The Context of Design delimits that 
practical problem, which in turn allows for a research method based on the research 
methodology (in this instance Design Science) to proceed with its attempts at inquiry. 

3.4.1    Context of Design 
Johannesson and Perjons (2013) define a generic context for design science in terms of 

people, practices, and problems.  
A practice is a set of related activities performed regularly by people. In the 

performance of a practice, people encounter practical problems. Two general kinds of 
problems exist: one where the current state of affairs is problematic and the desirable 
state is neutral, and a second where the current state is neutral and the desirable state is 
an improvement. To solve these practical problems, people use the artifacts created 

through design science. 

3.4.2    Design Science Method Framework 
The framework presented by Johannesson and Perjons (2014) is utilized in this work to 
achieve the context of design required for a relevant application of Design Science.  It is 
composed of five activities with input–output relationships: explicate problem, outline 
artifact and define requirements, design and develop artifact, demonstrate artifact, and 
evaluate artifact. Each activity has an output that serves as an input to the next activity 
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(e.g. an explicated problem is the input to the outline artifact and define requirements 
phase). These activities are carried out in an iterative manner, meaning that the 
practitioner will move back and forth between them as opposed to working in a 
sequential manner. 

The choice of design science as a research methodology was driven by the 

confluence of factors that are unique to information systems; in contrast to more 
traditional scientific fields, information systems exist primarily in theory and applied 
practice, and so more traditional scientific methods are not appropriate. Through the 
thorough demonstration of design science, this work highlights the usefulness and 
appropriateness of its solution, as derived from extensive research performed both 
individually and within the wider information science community. 

Explicate Problem 
The explicate problem activity is concerned with outlining the problem addressed by 
the research work in detail. The problem’s significance must be clearly stated and its 
underlying causes identified and analyzed. The output of this phase is an explicated 
problem, as seen in Chapters 4–6, §1: Explication of Problem.  

Outline Artifact and Define Requirements 
The outline artifact and define requirements activity is where the explicated problem is 
transformed into the requirements for a solution to the stated problem. The outputs of 
this phase are the requirements for the artifact, found in Chapters 4–6, §2 Outline of 
the Artifact and Definition of Requirements. 

Design and Develop Artifact 
The design and develop artifact activity is where the artifact, based on the 
requirements, is constructed. The output of this phase is the artifact itself, found here 
in Chapters 4–6, §3: Design and Development of Artifact. 

Demonstrate Artifact 
The demonstrate artifact activity takes the developed artifact and implements it in 
either a real or illustrative case in order to demonstrate its viability. The output of this 
phase is the demonstrated artifact, found in Chapters 4–6, §4: Demonstration of 
Artifact. 

Evaluate Artifact 
The evaluate artifact activity demonstrates the artifact’s fulfillment of the requirements 
and the degree to which it solves the problem. March and Storey’s requirements for 
design science research (2008) as introduced in §3.3.1 are used as evaluation criteria, 
with each chapter containing a sub-section in addressing each of them. 

Chapters 4–7 present, in turn, one of the four research areas that this thesis 

contains: 
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• a formalization of consumer preferences (Chapter 4); 

• linking the formalization of consumer preferences with business strategy 
(Chapter 5); 

• linking the formalization of consumer preferences with enterprise architecture 
(Chapter 6); and 

• linking the formalization of consumer preferences with requirements engineering 
(Chapter 7).  

Furthermore, to maintain consistency with the application of Design Science, Chapters 
4–6 will be structured as follows: Explication of Problem, Outline of Artifact and 
Definition of Requirements, Design and Development of Artifact, Demonstration of 
Artifact, and Evaluation of Artifact. This internally consistent structure is mirrored 
throughout all chapters and subsections of this work. 
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Chapter 4    Formalization and Guidelines 
for Use of Consumer Preferences 

As previously presented, this thesis is based around integrating consumer preferences 

with three concepts from information systems development—business strategy, 
enterprise architecture, and requirements engineering. Each is discussed in the 
following four chapters, proceeding in order of increasing specificity in regard to 
information systems. 

The research question presented in Chapter 4 is “How can consumer preferences be 

formalized for use within information systems development?” and proceeds with a 

presentation of the formalism (CPMM) along with its validation. 
This chapter builds on the concepts presented in §2.1: Values and Consumer 

Preferences. The foundational nature of these concepts is demonstrated by the 
presentation of the primary artifact of this work: the Consumer Preference Meta-model 
(CPMM), which is also utilized in each of the subsequent chapters. These proceed in 
order from the most high-level implementations of consumer preferences through 

business strategy (Chapter 5) to the mid-level implementation of strategy through 
enterprise architecture (Chapter 6), and finally end with the most concrete part of 
systems design, the requirements artifacts themselves (Chapter 7). 

4.1    Explication of Problem 
The values of individuals have an effect on their behavior as consumers through their 
attitudes, which in turn impact on their choices regarding a system-of-interest (Cai & 
Shannon, 2012; Kahle, 1996; Schwartz et al., 2001; Weigand et al., 2007). 
Additionally, it has been shown that values relate to real-life choice, and may also 
influence behavior through different manifestations, such as habits (Schwartz & Bardi, 
2001).  

Many authors have pointed out that cultural and psychological dimensions of 
consumer behavior should be seen as the core of retail strategy (Cox & Brittain, 2004; 
Weeks & Kahle, 1990), as such data could allow marketers to create new consumer 
experiences (Carpenter & Fairhurst, 2005; Carpenter, Moore, & Fairhurst, 2005). 

Three terms are commonly used within consumer research: Consumer Value, a 
judgment based on a comparative, preferential experience (Holbrook, 1999); 

Consumer Preference, a well-defined preference order or utility function, such that the 
consumer selects from any choice set the alternative that offers the highest utility. 
(Dhar & Simonson, 1992); and Consumer Driver, preferences that drive a consumer’s 
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evaluative process as they seek fulfillment (Svee, Giannoulis, & Zdravkovic, 2012). As 
stated in Chapter 1, this research has utilized Consumer Value interchangeably with 
Consumer Preference, being used with any ordering of consumer values. Consumer 
Driver was chosen for inclusion in the primary artifact (CPMM) over these terms 
because it can encapsulate both consumer value and consumer preference, while also 

being capable of subsuming concepts from various value frameworks (e.g., consumer 
motivation and consumer need). Furthermore, it indicates movement and a direction 
towards the system of interest—a drawing of the consumer towards the value object. 

4.2    Outline of Artifact and Definition of 
Requirements 

The objective is to produce a consumer preference model from which system 
requirements for information systems can be derived. By providing a conceptualization 
that structures the information needed to properly capture the preferences of the users 
of a product, it is possible to utilize this information within other areas of systems 
development. The identified requirements reflect the different preferences of users of a 
system, which, by complementing core functional requirements, classify and prioritize 

additional system requirements. The primary requirement for the formalization is that 
it can contain the necessary information to function broadly within information 
systems development, and that the relationships between its concepts are logically 
consistent and usable. 

To meet this requirement, the process begins on the most fundamental level, where 
the key concepts that form the meta-model are derived. In the case of this thesis, the 

research area is quite broad, necessitating investigations into economic theory, 
marketing and consumer research, and information systems development, among 
others. Once the key concepts are available, the relationships between them must be 
defined, and as a final step, the model’s link to specific areas within information 
systems development must first be established and then validated. 

The remainder of Chapter 4 presents the steps that were conducted before the 

development of CPMM. First was a broad subject audit, conducted as a literature 
review, the results of which were the source material for the modeling techniques 
employed to produce the final model.  

4.2.1   Literature Review 
A systematic literature review using a variety of online and paper-based resources was 
undertaken not only to generate the concepts for the meta-model but also to satisfy 
Design Science’s requirements for thorough evidence discovery (see Table 9). 

A review is an information analysis that summarizes the substance of literature and 
draws conclusions from it (Educational Resources Information Center (ERIC), 1982). 
It uses reports of primary (or original) scholarship (e.g., empirical, theoretical, critical, 
analytical, or methodological) and seeks to describe, summarize, evaluate, clarify, or 
integrate the content of these reports.  
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According to Cooper et al. (Cooper & Hedges, 1994), a literature review consists of 
five stages.  
1. Problem discussion and formulation, used for exploring our research area. 
2. Data collection, where literature is gathered that corresponds to the research area. 
3. Data evaluation, where the identified literature is presented individually, and is 

shown to be relevant for the research area. 
4. Analysis and interpretation, where the results of Stage Three (data evaluation) 

need to be proven according to the problem formulation of Stage One (problem 
formulation). 

5. Public presentation, where the results of the review are presented to the public, in 
this instance this report and the resultant publications.  

Problem Discussion and Formulation 
To ascertain the general area of discourse, a set of very broad searches were conducted. 
The findings from these were utilized both as a first validation of the appropriateness 
of the problem area, and also informing the discussions about the problem itself, as 
well as its formulation. 

The purpose of these initial searches was to cast a wide net to find terms used 
within various research disciplines related to business models. Therefore, the actual 

search results, albeit providing links to papers, were not utilized to the same degree as 
other databases tailored to scholars.  The specific databases utilized are listed in 
TableTable 10 and were selected as they are widely known and respected within the 
academic community, and also provide access to many electronic sources such as ACM 
Digital Library, EBSCO-host’s Library, Information Science & Technology Abstracts 
(LISTA), Elsevier, Emerald, and specific JSTOR and SciVerse collections. 

Table 10. Databases and topic areas utilized within initial scoping 

Database URL Topic Areas 

ACM Digital  
Library 

http://dl.acm.org/ All 

EBSCO LISTA http://www.ebscohost.com/discovery All 

Emerald http://www.emeraldinsight.com/ All 

JSTOR http://www.jstor.org Business 
Economics 
Finance 
History of Science and 
Technology 
Management and 
Organizational  
Behavior 
Psychology 
Sociology 
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SciVerse http://www.sciencedirect.com/ Physical Sciences and 
Engineering 
Computer Science 
Engineering 
Social Sciences and 
Humanities 
Arts and  
Humanities 

Business,  
Management, and  
Accounting 
Decision Sciences 
Economic,  
Econometrics and 
Finance 
Psychology 
Social Sciences 

Initial Scoping of Topic Area 
To constrain the complexity of this research at the initial stage of investigation, the 
search terms “value”, “strategy”, and “alignment” were used initially in both Google 
Scholar and Microsoft Bing (http://www.bing.com) to judge the importance and the 
value of using tailored academic search databases. Bing in particular produced very few 
results of any value, while Google produced many interesting papers but did not allow 

for truly targeted searching by specific subject: all the searches were a bit of a catch-all. 
Subsequent iterative searches conducted within specific academic databases included a 
variety of terms as seen in Table 11, Table 12, and Table 13. 

It is important to note that the versions of Google Scholar that were utilized were 
localized for Sweden and North America (http://scholar.google.com and 
http://scholar.google.se respectively). According to Pariser (Pariser, 2011), search 

engines tailor results based partly on the originating IP address. For example, the same 
searches performed from different locations (IP addresses) generate different outcomes: 
results from http://scholar.google.se produce a preponderance of research from 
Sweden and Finland, countries with native Swedish speakers. This occurs regardless of 
the language searched (e.g., English versus Swedish). Therefore, multiple searches with 
different physical and virtual locations were undertaken to ensure thoroughness. 

Regardless, the results did contribute to the terms found in Table 11.  

Table 11. Initial search terms, databases, and total results utilized 

Search Terms Database Results 

“value” ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse  

173,892 
22,994 
133,317 
275,433 
250,655 
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“strategy” ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse 

98,070 
21,556 
78,167 
625,832 
1,701,980 

“alignment” ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse 

14,977 
511 
10,346 
88,801 
352,039 

First Refinement 
Scoping resulted in a set of papers that were refined by the following high-level criteria: 

1. Topic areas outside economics, information systems, management, marketing, and 
business strategy were eliminated.  

2. Journal articles were accorded first priority. 
3. The 75 candidate papers were reviewed again with Google Scholar, and the top 15 

from each area were selected. 
These articles were read and papers that were frequently referenced were noted and 

added to the corpus, which had 67 papers at its core. This iterative, back-and-forth 
approach between referrer and reference was used throughout the refinement process. 

Table 12. Search terms and databases utilized 

 
This collection was added to a directory and cataloged with Adobe Acrobat to create a 

full-text index with a catalog. Searches using keywords noted in the initial reading were 

Search Terms Database Results 

“non-economic  
value” 

ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse 

176 
22,850 
133,317 
275,433 
250,655 

“business strategy” ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse 

20,946 
393 
63,343 
222,201 
228,415 

“business/IT alignment” 
“IT/business alignment” 
“IS/IT alignment” 

 

ACM Digital Library 
EBSCO LISTA 
Emerald 
JSTOR 
SciVerse 

 

134 
4 
7987 
21,769 
19,937 
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used as a check against the initial reading.  Priority given to abstracts and keywords of 
the journal papers was reviewed and the most common synonyms extracted. This 
generated the set of search terms utilized in the second refinement. 

Data Collection 
A general problem area of non-economic values being largely ignored within 
information systems development was confirmed by the initial searches and the first 

refinement. To narrow the search further more precise data collection was required. 

Second Refinement 
A process similar to that of the first refinement was employed, and because it yielded a 
more manageable set of documents in both “business strategy” and “business/IT 
alignment” no further refinement was performed for these terms.  

Table 13. Search terms and databases utilized and total results, 2nd refinement 

Search Terms Database Results 

“consumer value” ACM Digital Library 
EBSCO LISTA  
Emerald 
JSTOR 
SciVerse 

16,458 
12 
33,511 
80,506 
10,006 

The second refinement proved useful for all databases except ACM Digital Library, 
which had a significant increase in the number of publications. Therefore, “non-
economic values” was used for its publications. 

Data Evaluation 

Literature Survey Results 
The final corpus comprised 595 documents that supported this research. Among these 
were 47 that focused on research methodologies and the remainder were pertinent to 
the general topics of this work. 

As seen in Table 14, the sub-directories where the research materials are housed are 
the most effective means to demonstrate the wide variety of topics. 

Table 14. Directory structure of research corpus 

ACM-survey examples    Goals    schwartz-consumer-values 

biz-it-alignment    grounded-theory    service-metrics 

business-models    IS-theory    socio-technical-reqs 

business-strategy    Methodology    socio-technical-design 

case-study    Motivators    software-product-lines 

chalmers-collab    Neuro    Standards 

consumer-preference    news-articles    study-survey-methods 
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consumer-value    ontologies-for-simulation    value-focused-thinking 

Design    Ontology    Values 

design-patterns    osterwalder-biblio    value-approaches 

digital-anthro-literature    Quality    value-theory 

economics-simulation    quality-measurements    value-theory-applications 

enterprise-architecture    quality-of-experience    value-theory-processing 

enterprise-arch-examples    Requirements    VBRE 

Ethics    requirements-and-design    VBSE 

general-modeling    research-standards    work-systems 

genre-and-systems-theory    Rhetoric    VSD 

 
This collection was the basis of all work reported herein. It has continued to grow and 
evolve over time, and currently consists of 640 documents. However, the original 595 

documents were the primary source material. 
Steps 4 and 5 of Cooper et al.  (Cooper & Hedges, 1994) are: 

4.   Analysis and interpretation, where the results of Stage Three (data 
evaluation) need to be proven according to the problem formulation of Stage 
One (problem formulation). 
5.   Public presentation, where the results of the review are presented to the 

public, in this instance this report and the resultant publications. 
Step 4 is fulfilled through the development of the meta-model, as well as its 

successful validation and implementation throughout this thesis. Step 5 is fulfilled 
through both this thesis and its related papers, which serve as public presentation of 
scientific results. 

4.3    Design and Development of Artifact 
The key concepts that were extracted from the research needed to be formalized in a 
meta-model. The following sections in §4.3 detail the modeling techniques that were 
employed to produce the CPMM. 

4.3.1    Modeling Concepts Utilized in Creation of Artifact 
Concepts from different schools of modeling were utilized during the development of 

the CPMM. Detailed below are the three primary areas and how specific concepts from 
each were used. 

Business Modeling  
Following business value modeling studies (Geerts & McCarthy, 2002; Gordijn, van 
Eck, & Wieringa, 2009; Osterwalder & Pigneur, 2010), the exchange of a product, a 

good, or a service is a transaction involving two primary Actors: a Provider and a 
ConsumerType, economically independent entities. The exchange assumes transfer of 
the Product/Service—the product’s ownership or rights for its use— from the Provider 
to the ConsumerType, in return for direct or indirect compensation. 
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Consumer Modeling 
ConsumerType is a role representing a group of people in the consideration for the 
evaluation of the Product/Service, based on individual preferences. In Chapter 2: 

Extended Background we have reported several prevalent frameworks addressing 
people’s preferences—human needs (Maslow, 1943), basic values (Schwartz, 1992), 
and consumer values (Holbrook, 1999) — all of which are seen as driving consumers’ 
desires to participate in the exchange process, i.e. as ConsumerDriver, which should be 
satisfied through a consumption experience of the Product/Service.  

OpenClass houses drivers of human actions such as Maslow, Schwartz, or Brand 

Personality (Aaker, 1997) that are not specifically consumer value oriented, whereas 
Holbrook’s value framework (ConsumerValue) concerns preferences in relation to the 
Product/Service specifically. Each of these frameworks, as well as any other framework 
taken into consideration, can categorize its values as a measure; these can be a 
QuantitativeMeasure and/or a QualitativeMeasure. 

 In Schwartz’ framework a QuantitativeMeasure is, for example, used for storing 

the weights (i.e., the importance) of motivation-type drivers for an individual or a 
group of persons. In all of the frameworks a QualitativeMeasure is used to record 
refinements of generic sets of values (i.e., archetypes) provided by the framework.  

Segment Modeling  
It is necessary to know for each and every Product/Service which ConsumerType it 

concerns, including what measures are meant for each service that is to be implemented 
via SystemComponent. SystemComponent refines Measure to elicit a variety of 
subclasses of consumers; such as that for any Product/Service appropriate information 
regarding ConsumerDriver is provided. Together Demographics and ContextofUse 

encompass the information characterizing ConsumerType. 
Demographics encompass consumer characteristics, such as age, ethnicity, 

education, and similar. ContextofUse captures the information characterizing the 
setting and circumstances under which a consumer will use a value object. This 
property reflects an individual’s context (Dey, 2001; Hervás, Bravo, & Fontecha, 
2010), where location, environment, time, and identity are considered as the main 
context elements. Thus, the main attributes for ContextofUse are the name, where the 
consumer will use a Product/Service, and the objects, devices, services, and regulations 

under which the Product/Service will be used. In our modeling view, identity is covered 
by demographics, i.e., who the consumer is (ConsumerType). 

4.4    Demonstration of Artifact 
This research asserts that the Consumer Preference Meta-Model (CPMM), as a model 

capable of agnostically accepting all forms of non-economic values, improves business 
strategy, enterprise architecture, and requirements engineering practices by explicitly 
addressing consumer preferences, a crucial component of information systems 
development. 
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The research question answered in Chapter 4 is “How can consumer preferences be 

formalized for use within information systems development?” With the formalism 
(CPMM) already presented, the remainder of this chapter will be devoted to its 
demonstration and validation. 

In partial response to the research question, Chapters 5–7 each contain additional 

demonstrations of CPMM. Each chapter addresses a specific topic within information 
systems engineering that CPMM improves (Business Strategy, Enterprise Architecture, 
Requirements Engineering). CPMM’s general properties as an artifact are presented 
here in Chapter 4, with the additional demonstrations and evaluations germane to a 
specific topic found in its related chapter.  

4.5    Evaluation of Artifact 

4.5.1    Identification of a Relevant Organizational IT 
Problem 
As detailed in §4.2.1, a literature review revealed that there is a lack of consumer 
value-awareness within information systems development. As this research has 
progressed over a period of years and extended into varying areas of information 
systems engineering, this finding has been continually confirmed. The existence of the 
primary artifact, along with its supporting evidence found within this dissertation, 
conclusively demonstrates the relevance and need for consumer preferences to be 

formalized for inclusion in the design of information systems. 
The significance of this research area is readily apparent when the limited attempts 

to include consumer preferences within information systems are explored in greater 
depth. For instance, ISO 42010 has several very basic consumer-related concepts (§6.3, 
Mapping of Value Frameworks to Enterprise Architecture Standard). The standard, 
later implemented via TOGAF, includes much more extensive capabilities for accepting 

consumer information (§2.3.2, TOGAF) but provides no guidance or capabilities for 
capturing, processing or integrating the data.  

4.5.2    Demonstration that no Adequate Solutions Exist 
The literature review detailed herein serves as the first proof that no adequate solutions 
for the stated research problem are extant within current information systems 
development research and practices.  

Additionally, various means to solve the problem of consumer value-awareness 

within information systems development were proposed via the research papers listed 
as part of this thesis. Their novelty is attested by their acceptance by the research 
community in which they are situated, in turn demonstrating the need for such 
solutions. 
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4.5.3    Development and Presentation of a Novel IT 
Artifact 
The primary artifact of this work—the Consumer Preference Meta-Model (CPMM)—
was developed to satisfy those needs and deficiencies recognized in previous research 
and development processes. This was accomplished through the process presented in 
§4.2.  

 
Figure 4.  Consumer Preference Meta-Model 

Class descriptions are provided in Table 15. 

Table 15. Summary of CPMM classes 

Name   

Actor Definition 
 
 
Purpose 
 
 
Attribute 

Generalizes the economically independent entities 
that are the primary participants within the 
exchange of goods, money, rights, or services. 
Specifies a role played by Provider and Consumer 
Type. 
 
-name 

Provider Definition 
 
Purpose 
 
 

Provider of the goods, money, rights or services in 
a value exchange, in exchange for compensation. 
To be an economically independent entity that 
participates in the value exchange by providing 
the goods, money, rights, or services in exchange 
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Attribute 

for compensation. 
None 

Consumer 
Type 

Definition 
 
 
Purpose 
 
 

 
Attribute 

Consumer of the goods, money, rights or services 
in a value exchange, in exchange for 
compensation. 
An economically independent entity that 
participates in the value exchange by consuming 
the goods, money, rights, or services in exchange 
for compensation. 
-type_name 
-description 

Consumer 
Driver 

Definition 
 
 
 
Purpose 
 
 
 
Attribute 
 
 
 

The preference that drives a consumer’s evaluative 
process as they seek fulfillment. It can be taken 
from different frameworks, such as Holbrook’s 
Typology.  
Aggregate the preferences that drive a consumer’s 
evaluative process as they seek fulfillment.  
Houses the top level(s) of a taxonomy of 
consumer values. 
-name 
-description 
-value_count 
-mapping 

Consumer 
Value 

Definition 
 
 
Purpose 
 
Attribute 
 

A judgment based on a comparative, preferential 
experience (Holbrook, 1999) represented by 
distinct types within the consumption experience. 
Contain Holbrook’s Consumer Values along with 
synonyms assigned for each.  
-synonym 

Vocabulary Definition 
 
Purpose 
 
 

Attribute 

Contains lexical information that extends the core 
terms held within Consumer Values. 
House vocabulary related to value framework(s) 
utilized (e.g., Holbrook’s Consumer Values, 
Schwartz Basic).  
None 

Open Class Definition 
 
Purpose 
 
 
Attribute 

Represents any other considered value framework 
that is of the type Consumer Driver. 
House utilized value framework(s) (e.g., 
Holbrook’s Consumer Values, Schwartz’ Basic 
Values).  
None 

Context of 
Use 

Definition 
 
Purpose 
Attribute 
 

Usage data used to classify the segment subclass of 
Consumer. 
Specify the segment subclass of Consumer. 
-name 
-description 
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Context of 
Use Type 

Definition 
 
Purpose 
Attribute 

Information tailored to suit the needs identified in 
Context of Use. 
Specify the segment subclass of Context of Use.  
-name 

Demographics Definition 
Purpose 
Attribute 

Information based on aggregated, personal data. 
Specify the segment subclass of Consumer. 
-name 
-description 

Demographic 
Type 

Definition 
 
 
Purpose 
Attribute 

Information based on aggregated, personal data, 
specifically tailored to suit the needs identified in 
Demographics. 
Specify Demographics 
-name 

Measure Definition 
 
 
 
Purpose 
 
Attribute 
 

Quantifies and conceptualizes values, with sub-
classes of means contained within each of the 
various frameworks that can be used for 
conceptualization and quantification. 
Aggregation for Quantitative and Qualitative 
Measures. 
-name 
-description 

Quantitative 
Measure 

Definition 
 
 
Purpose 
 
Attribute 
 

Information that measures the consumer’s 
preferences that is quantitative in nature and 
supports the consumer drivers 
Provide ranking, ordering, and composite data 
related to the Product/Service. 
-quant_1..X 

Qualitative 
Measure 

Definition 
 
 
Purpose 
 
Attribute 
 

Information that measures the consumer’s 
preferences that is qualitative in nature and 
supports the consumer drivers. 
Provide a quantification of quality aspects related 
to the Product/Service 
-qual_1..X 

System 
Component 

Definition 
 
Purpose 
 
 
Attribute 
 
 

Distinct elements which realize the 
Product/Service. 
Specifies related system components which realize 
the Product/Service, allowing their individual 
assessment by, and linkage to, specific Measures. 
-name 
-type 

Value 
Exchange 

Definition 
 
Purpose 
 

Quantified worth of one good or service expressed 
in terms of the worth of another. 

Captures the transaction between two parties (a 
consumer and a provider) where ownership is 
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Attribute 

exchanged. 
-name 

Product/ 
Service 

Definition 
 
 
Purpose 
 
 
 
Attribute 
 

The value-carrying collection of components 
organized to accomplish a specific function or set 
of functions. 
Constitutes the focus of the process wherein the 
consumer evaluates whether the product/service 
satisfies the motivation, value, or need, driving 
their desire to participate in the exchange process. 
-name 
-description 

Figure 5 is an instantiation of CPMM utilizing data from the airline case in Chapter 7. 
It is included here to exemplify the key relationships within CPMM in a real-life 

example. 
 

Figure 5.  Instantiation of CPMM from airline case example data 

To offer a brief walkthrough of this instance, Actor:Provider:UnitedAirlines and 
Actor:Consumer:PotentialTraveler participate in ValueExchange:AirTravel, where the 
availability System:FlightStatus marks a decision point for the Actor: 

Consumer:PotentialTraveler. If System:FlightStatus fulfills the Mapping created 
between BrandPersonality:Competence and ConsumerValue:Efficiency then 

ValueExchange:AirTravel can be successfully completed: the consumer preferences of 
the Consumer:PotentialTraveler have been met by the features in the system. Mapping 
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provides the ConsumerDriver that must be addressed by System:FlightStatus to 
successfully complete the ValueExchange:AirTravel.  

Information to address the necessary features of System:FlightStatus is found in 
Measure where data about Actor:Consumer:PotentialTraveler has been collected 
through the QuantitativeMeasure:ServQualResults (an implementation of a survey 

constructed using the ServQual methodology) and QualitativeMeasure:KanoResults, 
where the textual data was coded according to the precepts of Kano.  

Measure is also important because this is where the initial stages of value co-
creation occur: through their design of the survey instrument, and through the use of 
Kano’s work as an organizing principle for the qualitative data, 
Actor:Provider:UnitedAirlines initiates and proposes the means for the co-creation to 

occur. Through their understanding of their own brand personality attributes, 
Actor:Provider:UnitedAirlines necessarily decides how and where the interaction with 
Actor:Consumer:PotentialTraveler occurs. 

 A more precise understanding of Actor:Consumer:PotentialTraveler is provided in 
Segment:DelayedTraveler and that is itself further refined by: ContextOfUse:AirFlight, 
where only delays related to a ticketed air flight are managed by the system; 

ContextOfUseType:TravelerInTransit where this would be the sole use case for 
Actor:Consumer; Demographics:MobileDeviceUser to delimit System:FlightStatus from 
being designed for working on desktop devices, and Demographic-

Type:TicketedCustomers where the user base is further constrained. 

4.5.4    Articulation of the Value Added to the Knowledge 
Base and Practice 
Although various attempts have been made to address values within IT systems’ 
development, an approach that unites non-economic values under a common paradigm 
that is itself directly relatable to the more commonly used economic values is novel. 
Such a unified approach thus compensates for the current lack of a solution. 

Design science guidelines specify that research contributions must be 

communicated. The papers that support this thesis were peer-reviewed and presented at 
conferences or published in refereed journals, and consequently the research 
community within this field has agreed on their quality. This also speaks to their 
novelty, and the fact that the community itself has judged them as valuable 
contributions to the field’s knowledge base. 

4.5.5    Assessment of IT Artifact’s Validity 
Validation is a process where accepted validation strategies are employed to document 

the accuracy of studies. For the scientific veracity of this study, it is important that the 
primary artifact—CPMM—be validated so that its resultant claims have a basis in fact. 

This research defines validity as how accurately the account represents participants’ 
realities of the social phenomena and is credible to them (Schwandt,  1997). 
Throughout this discussion, validity refers not to the data but to the inferences drawn 
from them (Hammersley,  & Atkinson, 1983). 
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Procedures for validity include those strategies used by researchers to establish the 
credibility of their study. The core concepts that Whittemore et al.  (Whittemore, 
Chase, & Mandle, 2001) utilize, along with their definitions and the sources for them, 
are presented in Table 16. These criteria are presented as the conceptual basis for the 
validation of this work’s primary artifact. They will be further specialized for 

application to enterprise modeling in the following sections. 

Table 16: Primary and Secondary Criteria of Validity 

 

Primary 
Criteria 

Definition 

Credibility The conscious effort to establish confidence in an accurate 
interpretation of the meaning of the data (Carboni, 1995) 

Authenticity The portrayal of research that reflects the meanings and experiences 
that are lived and perceived by the participants (Sandelowski, 1986) 

Criticality Evidence should substantiate investigators’ interpretations to guard 

against distortion or conjecture (Marshall, 1990) 

Integrity Evidenced within the research process to assure that the 
interpretation is valid and grounded within the data (Whittemore et 
al., 2001) 

Secondary 
Criteria 

 

Explicitness To provide evidence and support for inferences and 
conclusions drawn by the investigator (Ambert, Adler, Adler, & 
Detzner,  1995) 

Vividness Involves the presentation of thick and faithful descriptions with 

artfulness, imagination, and clarity (Geertz, 1973) 

Creativity Demonstrated in qualitative research through novel methodological 
designs to answer specific research questions, flexibility within the 
inquiry process (Chapple & Rogers,  1998) and imaginative ways of 
organizing, presenting, and analyzing data (Eisner, 1991; Patton, 
1990) 

Thoroughness Refers to sampling and data adequacy as well as comprehensiveness 
of approach and analysis (Popay,  Rogers, & Williams, 1998) 

Congruence Findings should demonstrate logical congruency as well as 
congruency with the philosophical or methodological perspective 
articulated by the investigator (Marshall, 1990) 

Sensitivity Research that is implemented in ways that are sensitive to the nature 
of human, cultural, and social contexts with explicit ethical 
consideration in design and conduct of the research (Altheide & 
Johnson, 1994; Munhall, 1994) 
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Whittemore develops the idea of validity by claiming that an ethical relationship with 
the participants is a key aspect in qualitative research’s attempt to find truth. This is 
counter to other perspectives which are concerned with how the criteria should be 
developed, focusing on balancing views with authenticity. 

Whittemore et al. was selected as an exemplar because the multi-disciplinary 

approach deployed within the work closely matches that used during the development 
of CPMM (Whittemore et al., 2001; Whittemore & Knafl, 2005) due to several 
factors.  A widely cited author in qualitative research within the healthcare domain, it 
is claimed by Whittemore that the reconceptualization presented (Whittemore, 2001) 
subsumes previous paradigms within qualitative research, and its high citation count 
belies the broader research community’s support.  

Whittemore’s (Whittemore et al., 2001) criteria for a validation are found in Table 
17, along with their related questions for assessing whether they have been fulfilled. 

Table 17. Whittemore’s Primary and Secondary Criteria with Assessment Questions 

Primary Criteria Assessment 

Credibility Do the results of the research reflect the experience of 
participants or the context in a believable way? 

Authenticity Does a representation of the perspective exhibit awareness 

of the subtle differences in the voices of all participants? 

Criticality Does the research process demonstrate evidence of critical 
appraisal? 

Integrity Does the research reflect recursive and repetitive checks of 
validity as well as a humble presentation of findings? 

Secondary Criteria  

Explicitness Have methodological decisions, interpretations, and 
investigator biases been addressed? 

Vividness Have thick and faithful descriptions been portrayed with 

artfulness and clarity? 

Creativity Have imaginative ways of organizing, presenting, and 
analyzing data been incorporated? 

Thoroughness Do the findings convincingly address the questions posed 
through completeness and saturation? 

Congruence Are the process and the findings congruent?  
Do all the themes fit together?  
Do findings fit into a context outside the study situation? 

Sensitivity Has the investigation been implemented in ways that are 
sensitive to the nature of human, cultural, and social 

contexts? 

Specialization of Validation Criteria for Enterprise Modeling 
To specialize Whittemore’s validation criteria for the discipline of enterprise modeling, 
Krogstie’s four perspectives (Krogstie, Lindland, & Sindre, 1995) were utilized. This 
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approach itself is a hybrid approach from the works of Lindland (Lindland, Sindre, & 
Solvberg, 1994)  and Pohl (Pohl, 1994). 

Table 18. Perspectives on Model Quality 

Krogstie’s Perspectives Definition 

Syntactic quality Degree of correspondence between the specification and 
the language. 

Semantic quality Degree of correspondence between the model and the 
domain. 

Pragmatic Degree of correspondence between model and audience 
Interpretation 

Social quality Degree of agreement in: 

—knowledge vs. agreement in model interpretation;  
—relative agreement vs. absolute agreement 

To complete the specialization, Table 19 presents Whittemore’s validation criteria as 
paired to Krogstie’s perspectives. This conceptual mapping is specific to this chapter, 
while Whittemore’s criteria are applied in Chapters 5–7. 

Table 19. Whittemore’s Validation Criteria related to Krogstie’s Quality Perspectives 

Whittemore Krogstie Key Shared Relationship 

Credibility Pragmatic 
Social quality 

 
 
User participation 
User interpretation  

Authenticity Pragmatic 
Social quality 

Criticality Pragmatic 
Social quality 

Integrity Syntactic quality 
Semantic quality 

Empirical observation 

Secondary Criteria   

Explicitness Pragmatic 
Social quality 

 
 

User participation 
User interpretation 

Vividness Pragmatic 
Social quality 

Creativity Pragmatic 

Social quality 

Thoroughness Syntactic quality  
Semantic quality 

 
Empirical observation 

Congruence Syntactic 
Semantic quality 

Sensitivity Pragmatic 
Social quality 

User participation 
User interpretation 
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To reiterate, Whittemore’s criteria (Whittemore et al., 2001) were applied with the goal 
of validating CPMM as a socio-technical artifact, and to better specify those criteria for 
enterprise modeling, four quality perspective from Krogstie (Krogstie, Lindland, & 
Sindre, 1995) were used for assessment. This hybrid quality framework was used to 
develop a structured interview: specifics about its development are found in the next 

section. See §4.5.5, Assessment of IT Artifact’s Validity for additional details. 

Interview Design 
The ability of the formalization to link with business strategy, enterprise architecture, 
and requirements engineering was validated by means of a series of discussions with 
experts from industry. These were semi-structured interviews focused on EA (if 

practiced), business strategy (if practiced), or general RE processes in regard to CPMM. 

Method of Use 
This is a two-step process: the pre-interview and the interview itself. The pre-interview 
consisted of materials provided several days prior to the meeting that were designed to 
introduce the general topic and the artifact, and was meant to allow the participant 

time for reflection and consideration. The interview itself utilized the questions 
developed using the concepts of validity from Whittemore as well as the model-quality 
guidelines presented by Krogstie. 

A semi-standardized interview and a questionnaire were developed based on the 
work of Berg (Berg & Lune, 2011) in particular §7.2 (p. 92) and §8.1 (p. 109). This 
pre-interview questionnaire was sent to all participants and they were presented with 

CPMM as both a model and a populated instance. Definitions of all classes and 
attributes were included for clarity. Because the context of the organization has an 
impact on the quality aspects of the model, it was also discussed during the interview 
(see §5.5.6 for a fuller discussion). 

Participants were asked to reflect upon the models and then to provide an example 
from their work experience that could be used to co-create an instance of CPMM with 

the interviewer. The directions for the interviewers can be seen below in Table 20. 

Table 20. Directions for Interviewer based on Krogstie and Whittemore 

Primary Criteria Assessment 

Empirical Quality Discuss overall visual appeal, nomenclature, and 
perceived usefulness as part of evaluation of instance 
of both provided CPMM and co-developed model. 

Perceived Semantic Quality 

Pragmatic Quality 

Walkthrough case provided in Pre-Interview 

information to ensure that it is understood as 
intended. 

Semantic Quality Co-develop an instance of CPMM based on an 
internal project. 

Knowledge Quality Investigate if CPMM contains concepts sufficient to 

capture the requirements for a typical project. 
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Language Quality •Does the participant’s organization work 
       with/capture the information included within 
       CPMM? 

•What terms does the participant’s organization 
        use for this information (similar/different)? 

Organizational Quality Would CPMM be capable of accurately addressing the 
participant’s organization’s modeling needs? 

Participants 
Ten interviews were conducted in total, two of which were used to test the survey 

instrument. Two thesis students, along with the author of this thesis, conducted the 
interviews. Table 21 lists basic demographic data about the participants. 

Table 21. Demographics of Validation Interview Participants 

Instrument Validation Industry/Group IT 
Experience 

Time in Post 

IT Manager/Recruiter General IT Services 
Service Management 

12 years 7 years 

Consultant General IT Services 
Requirements Engineering 

15 years 8 years 

Validation Interviews    

Development Director Fortune 25 IT Services 
Cloud Computing  

21 years 8 years 

Systems Analyst Government Services 
General Consulting 

8 years 4 years 

Requirements Analyst Web Development 
General Consulting 

7 years 3 years 

Developer Food Manufacturing 
ERP Systems 

5 years 5 years 

Information Architect General IT Services 
Data Warehousing 

8 years 2 years 

Systems Architect Insurance 

Data Warehousing 

30 years 14 years 

Development Manager CRM Systems 
Telecom Provider 

18 years 3 years 

Development Director Network Service 
Telecom Provider 

15 years 3 years 

Data Analysis and Results 
Processing of the interview was via thematic analysis and the qualitative aspects 
deployed come from (Creswell, 2012). 
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The first level of analysis was to review all answers in relation to those themes seen 
in Table 19. This ensured that the basic data required for the validation was captured.  
These were then used to develop codes for the next phases in the analysis.  

Table 22 provides example replies from the participants, along with the hybrid 
example question: because the interviews were semi-structured, the questions varied 

slightly between participants. 

Table 22. Summary of Validation Interviews 

Question Participant Quoted Reply 

1) Is UML used 
within your 
organization? 

3 Somewhat, but only as a translation 
mechanism from our standard 
template library which exists in 
another language.  

7 Used, primarily within our IT 
organization and somewhat less within 
our network operations group. 

10 Primarily within our IT organization, 
but even there – ad-hoc  

6 Yes, internally, but since we are 
primarily a consultancy that depends 
on the client as well.  

2) If yes, at what level 
of comfort or 
competence do your 
modelers operate? 

7 Very comfortable at the enterprise 
planning level, and relatively 
comfortable at the business level. 

8 In the departments that use UML, very 
comfortable: it is a core requirement. 

4 Those who use it are comfortable. 

9 The developers are fine working with 
it, and all of our consultants are very 
comfortable using it. It is their “go to” 
tool for modeling.  

3) Is this model 
understandable?  

Is it visually 
appealing and 
clearly drawn?  

Please elaborate. 

10 Yes, it is clearly drawn and the 
relationships make logical sense.  We 

could translate it into our workflow 
very easily as-is (if we worked more 
with UML internally). 

6 Yes 

3 Value Object in Value Exchange, often 
is not System; other than that very 
easily understandable 

8 Model is clear and appears correct: the 
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relationships make sense and it does 
not take a lot of effort to deconstruct 
it. 

4) Does this model 
accurately capture 
the language you 
use within your 
organization to 
describe these 
matters?  

Briefly describe. 

4 Within certain groups, yes—primarily 
marketing. But as an overall 
institution, no. 

10 I know that within our marketing 
group they would discuss this, but 
generally, within IT, these terms 
wouldn’t come up or be used on a 
normal day, except maybe system and 
customer. 

7 Provider could be further concretized 
to, for example, Operator, etc.  
Customer instead of Consumer;  
Product and Services instead of Value 
Object. 

4 Internally, we don’t use these terms, 
and when we work with clients we 
adopt their language. These are all 
terms that I am familiar with different 
clients having used, although I can’t 
recall all of them on one project. Also 
some tweaks to the language: maybe 
“Value Exchange” is “Purchase” in 
their world. 

5) Does this model 
match the work 
processes within 
your organization? 

If not, how much 
and how would it 
need to be 
adapted/changed to 
be used within your 
organization?  
Please elaborate. 

9 We work with custom templates that 
are derived from IBM, but this model 
and its concepts would be easily 
adaptable to our work. We could not 
use it in its current form because we 
don’t use UML.  

10 This would not be useful immediately 
by our department, but if it were 
adopted first by a customer-facing 
department, like marketing, then it 
could gradually be adopted 
throughout the entire enterprise. My 
department is a service provider for 
other departments and does not 
initiate changes like this model would 
lead to.   

4 Yes, for business analytics, but would 
need further specializations/details of 
concepts in the model. 
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6 Again, internal organization vs. 
external customers is an important 
distinction. I can see how this model 
could be easily used by a client. 

6) Do you see the 
information being 
captured within this 
model as useful?  

As complete?  

As necessary? 

Briefly describe. 

8 In particular, this would be very useful 
within our specialized CRM group, 
who do both retrospective and 
prospective analysis of our customers. 

7 As a translation mechanism between 
different groups—to create a shared 
understanding of a problem—yes. It 
seems that each group has a different 
focus—either internal or external—
when in reality we have a shared 
focus—our customers.  

3 Absolutely—targeting of up-sale 
(“You watch movies a lot - buy a 
more expensive package with more 
GB), or cross-sale (“Now when you 
like this service, what about a similar 
one?”) 

 9 These are all important data points 
that we use as part of our CRM 
product. In fact, this would be very 
useful for training purposes within 
organizations because it helps lay out 
all of the important pieces along with 
how they play together.  

7) Do you see this 
model as being 
capable of 
providing 
information to base 
design decisions for 
the creation or 
enhancement of 
information 
systems?  

Please elaborate. 

10 Not really, because insurance usually 
has a single purpose: to provide 
security. We already base our design 
decisions around this value, and would 
not ever look at some of these other 
consumer values—like playfulness. 

6 Within my immediate department no, 
but most definitely in more customer-
facing groups. If our corporate 
orientation were to shift to a common 
customer, then this could be useful. 

4 Yes, absolutely. Considering a custom 
implementation of our CRM product, 
this model could be helpful when 
working with clients to decide which 
modules to implement and how they 
would function with the data tables.  

8) Do you find any 7 We would need to improve 
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concepts or 
relationships 
missing from the 
model? 

Please elaborate.  

Demographics and Context of Use to 
include a deeper understanding of our 
products, to differentiate between our 
customers. They have different 
insurance portfolios, and their policy 
decisions are not always driven by 
common factors (high net worth 
individuals don’t always own cars, but 
might own multiple properties). 

3 From my position, I can see that it 
could be difficult to link network 
planning to a customer request: these 
are not close relationships for us, 
where we are several steps removed 
from the decisions. A customer might 
want more video bandwidth, but that 
comes to us from a higher position. If 
you could combine a high-level 
customer with a low-level feature, that 
would be helpful.   

8 Yes, when the Value Object is an 
Information System; or makes IS 
visible 

 5 For our purposes, no. I can’t think of 
anything off-hand. And for a client it 
would depend on their internal needs.  

4.5.6    Implications for IT Management and Practice 
Exploring the social nature of information systems design is not new. As Erickson 
(Erickson, 1995, p. 37) points out “(…) the design of technology-based products is 

inextricably entwined with social and organizational dynamics”. The same author 
argues that we could make the design process more effective by developing a better 
understanding of how concrete artifacts support communication in design. 

Kuutti (Kuutti, 1995) observed that because the organizational context where a 
computer system is embedded is a social system, some of the questions that might be 
discussed in the context of system design are: “To what extent should this social 

character be taken into account in design? How could that be done methodologically? 
What is the relationship between the social system and the technical one?” The same 
author also suggests that “(…) hardly any system design method still recognizes the 
need to model the organization or work beyond the immediate use actions of a system”  
(Kuutti, 1995, p. 30).  As individuals, stakeholders are motivated not only by the 
organizational goals, but also by individual factors like emotions, beliefs, values, and 

attitudes (Tesser & Schwarz, 2008). 
By instrumentalizing the discovery and quantification of consumer values, the 

artifact in this section demonstrates the validity of the presented approach. In this 
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chapter, an interview has been conducted with leading industry practitioners to 
validate the primary artifact (CPMM). 

Although the existence of such a model and its supporting method would in itself be 
novel, the additional work presented herein conclusively demonstrates the 
shortcomings in several of the leading design practices that purport to utilize non-

economic values, and then corrects those deficiencies. 
In Chapter 5, CPMM will be related to business strategy through a known 

approach (SMBSC). In Chapter 6, CPMM will be mapped to the enterprise architecture 
standard ISO 42010 and then instantiated as a custom meta-model for working with 
enterprise architecture.  In Chapter 7, the Consumer Preference Meta-Model (CPMM) 
is utilized to generate requirements for a patient health record system and online 

education platform, demonstrating its relevance to requirements engineering. 
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Chapter 5    Integration of Consumer 
Preferences with Business Strategy 

This thesis has sought to discover whether it is possible to introduce awareness of 

consumer preference into the design of information systems. This was accomplished 
through the use of the design science methodology both to investigate current 
approaches to this problem and to develop solutions when shortcomings were 
identified. 

In support of this dissertation’s primary artifact—the Consumer Preference Meta-
Model—this chapter details how consumer preferences can be related with business 

strategy. The research question presented in Chapter 5 is “How can a formalization of 

consumer preferences be linked to business strategy?” The chapter proceeds by 
demonstrating the ability to interrelate major techniques from business strategy to 
consumer preferences via CPMM, the relevance and validity of the artifact are further 
supported and its value enhanced. 

5.1    Explication of Problem 
The key problem that drove this research was the lack of consumer value-awareness 
within the design of information systems: the development of information systems has 
a history of struggling with non-economic values.  The significance of this problem was 
demonstrated through the information found within the primary research corpus, and 

was addressed by the development of an artifact—the Consumer Preference Meta-
Model (CPMM). Business strategy is based on a differentiated and clearly articulated 
customer value proposition and value is created through focused, effective, and aligned 
internal business processes grouped into four clusters: operations management, 
customer management, innovation, and regulatory-social (internal perspective). 
Strategy consists of simultaneous, complementary themes highlighting the most critical 

processes supporting the customer value proposition. If the issue of the inclusion of 
consumer preferences in the design of information systems is to be solved, the 
connection of consumer preferences with business strategy is a vital issue to explore.  

5.2    Outline of Artifact and Definition of 
Requirements 

Business strategy lays out the plan of an enterprise to achieve its vision by providing 
value to its customers. Typically, business strategy focuses on economic value and its 
relevant exchanges with customers and does not directly address consumer values. 
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However, consumer values drive customers’ choices and decisions to use a product or 
service, and therefore have a direct impact on business strategy. It is a logical step to 
consider the design of information systems in the support of such strategies.  

5.3    Design and Development of Artifact 
This research explored whether and how consumer values influence business strategy, 
and how they might be linked to IS solutions that support the implementation of such 
strategies. To address these questions, the study maps consumer values to a business 
strategy approach via a meta-model commonly used for such purposes, based on 
strategy maps and balanced scorecards (SMBSC). 

5.4    Demonstration of Artifact 
To address the necessary link between consumers and the businesses that serve them as 
acknowledged in the introduction, an integration of consumer values with business 
strategy was proposed, in particular an effort to relate Holbrook’s Typology of 

Consumer Values (Holbrook, 1999) with Kaplan and Norton’s Strategy Maps and 
Balanced Scorecards (Kaplan & Norton, 2004a). Holbrook’s consumer values were 
mapped to the generic goals of a particular customer value proposition, Complete 
Customer Solutions, supported by the extended version of the SMBSC meta-model. 
Moreover, the applicability of the proposed mappings was illustrated using a case 
scenario (Svee, Giannoulis, & Zdravkovic, 2011). A strategy map, adhering to the 

complete customer solutions customer value proposition, was enriched with consumer 
values collected for a shopping mall. Supported by the extended SMBSC meta-model 
and the traceability it provides, guidelines for linking the initiatives derived from the 
refined strategy map requirements for the development of relevant IS solutions were 
proposed.  

The research question answered in Chapter 5 is “How can a formalization of 

consumer preferences be linked to business strategy?” This chapter’s primary artifact 
demonstrates the relationship of consumer values to a formalization of balanced 
scorecards/strategy maps.  

5.5    Evaluation of Artifact  

5.5.1    Identification of a Relevant Organizational IT 
Problem 
Business strategy lays out the plan of an enterprise to achieve its vision by providing 
value to its customers. Typically, business strategy focuses on economic value and its 

relevant exchanges with customers and does not directly address consumer values. 
However, consumer values drive customers’ choices and decisions to use a product or 
service, and therefore should have a direct impact on business strategy. 
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5.5.2    Demonstration that no Adequate Solutions Exist  
Substantial work has been done on linking strategy to requirements for IS 
development, but it has usually been focused on the core value exchanges offered by 
the business, and thus overlooks other aspects that influence the implementation of 

strategy. One such aspect, consumer preferences, has been proven to influence the 
successful provisioning of the business’s customer value proposition, and this study 
aims to establish a conceptual link between both strategy and consumer preferences to 
system requirements. The core contention is that reflecting consumer preferences 
through business strategy in system requirements allows for the development of aligned 
systems, and therefore systems that better support a consumer orientation. Business 

strategy formulations across all three views also share the notion of 
customer/consumer, which makes them eligible candidates for being part of the 
approach proposed in this work that aims at capturing consumer preference. 

Based on our research, there exists no systematic approach capable of capturing 
consumer preferences and presenting these to the business at an appropriate level in an 
understandable way, such as through requirements for developing information systems. 

Such an approach would allow building new or altering existing information systems 
to support the fulfillment of consumer 

5.5.3    Development and Presentation of a Novel IT 
Artifact 
This artifact consists of the relationship of CPMM to SMBSC in support of the 

research question presented within Chapter 5:“How can a formalization of consumer 

preferences be linked to business strategy?” 
As described in §2.2, four generic types of customer value proposition found within 

strategy maps—Best Total Cost, Product Leader, Complete Customer, and System 
Lock-in—frame a set of generic goals. In Table 23, consumer drivers captured within 
the CPMM by consumerdriver are related to the generic strategic goals of the four 

types of customer value proposition of SMBSC. These generic strategic goals are 
presented in §2.2.1. 

As a single example, consider a scenario where a bookseller adopts the Best Total 

Cost customer value proposition, and one strategic goal is to “select lowest-cost 

supplier.” According to Table 23, this can be linked to the following consumer drivers: 
Safety, Security, Efficiency, and Excellence. 

Table 23. Mapping consumer drivers to strategy maps (Svee, Giannoulis et al., 2012) 

 

Goals from  
Strategy Map 
Templates 

Consumer Drivers 

 

Human Need 

 

Basic Value 

 

Consumer Value 

Best Total Cost 



 85 

Lowest-Cost 
Supplier 

Safety Security Efficiency 
Excellence 

Consistently  
High Quality 

Aesthetic Conformity 
Security 

Power 
Hedonism 
Tradition 

Efficiency 
Excellence 

Speedy Purchase Safety Self-direction Efficiency 
Excellence 

Appropriate 
Selection 

Safety Self-direction 
Spirituality 

Efficiency 
Excellence 

Product Leader 

High-Performance 
Products 

Esteem 
Aesthetic 

Conformity 
Security 
Power 
Stimulation 
Hedonism 

Efficiency 
Excellence 
Play 
Aesthetics 

First to Market Safety 
Love 
Esteem 
Aesthetic 
Self-
actualization 

Self-direction 
Stimulation 

Efficiency 
Excellence 

New Customer 
Segments 

Safety 
Love 
Esteem 
Aesthetic 
Self-
actualization 

Stimulation 
Tradition 
Universalism 
Spirituality 

Efficiency 
Excellence 
Play 
Aesthetics 
Esteem 

Status 
Ethics 
Spirituality 

Complete Customer Solutions 

Quality of  
Solutions 
Provided 

Safety Conformity 
Security 
Hedonism 
Tradition  
Power 
Spirituality 

Efficiency 
Excellence 
Play 
Aesthetics 
Esteem 

Number of 
Products/ 
Services per 
Customer 

Safety 
Esteem 

Self-direction Efficiency 
Excellence 

Customer 
Retention 

Safety 
Love 

Conformity 
Security 

Efficiency 
Excellence 
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Esteem 
Aesthetic 
Self-
actualization 

Tradition 
Universalism 
Spirituality 

Play 
Aesthetics 
Esteem 
Status 
Ethics 
Spirituality 

Lifetime 
Customer 
Profitability 

Safety 
Love 
Esteem 
Aesthetic 
Self-
actualization 

Tradition 
Spirituality 

Efficiency 
Excellence 
Play 
Aesthetics 
Esteem 

System Lock-in 

Broad Selection/ 

Convenient 
Access 

Safety 
Esteem 

Self-direction 
Security 

Efficiency 
Excellence 

Widely Used 
Standard 

Safety 
Esteem 

Conformity 
Security 
Achievement 
Tradition 
Universalism 

Efficiency 
Excellence 

Stable Platform 
Innovation 

Safety Achievement 
Tradition 
Universalism 

Efficiency 
Excellence 

Large Customer 
Base 

Safety Achievement 
Tradition 
Universalism 

Efficiency 
Excellence 

Easy-to-Use  
Platform and 
Standard 

Safety Self-direction 
Tradition 
Universalism 

Efficiency 
Excellence 

 

Safety expresses security in resources and property. The bookseller must ensure that 
the price being offered is the lowest among suppliers to constitute a safe investment. 
Ensuring the lowest price is an instance of consumerneed:safety which is a 
consumerdriver and belongs to the qualitativemeasure:Maslow that provides both the 
qualitative measure of a value and also the conceptual framework to explain it. 

Security expresses stability in relationships. The bookseller must ensure that 

selecting the supplier offering the lowest price constitutes a secure investment.  
Ensuring a secure investment among low-cost suppliers is an instance of 
consumermotivation:security which is a consumerdriver and belongs to 

framework:Schwartz that provides both the quantitative measure of a value and also 
the conceptual framework to explain it. 

Efficiency is often expressed as the ratio of inputs versus outputs. For the 

bookseller, Efficiency could refer to a supplier that allows minimal shipments to 
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customers. Choosing a low-cost supplier offering efficient shipments is an instance of 
consumervalue:efficiency which is a consumerdriver and belongs to 

framework:Holbrook that provides the qualitative means to both express and measure 
it. 

Excellence expresses an appreciation of something’s potential ability to serve as a 

means to some end. The bookseller must ensure that when the supplier offering the 
lowest price is selected, reputation is considered. Ensuring the supplier’s reputation is 
an instance of consumervalue:excellence which is a consumerdriver and belongs to 

framework:Holbrook that provides the qualitative means to both express and measure 
it. 

Each instance of the aforementioned consumer drivers evaluates the same instance 

of valueobject:goods which is book supplies, where each supplier is an instance of a 
provider which is an actor and the bookseller is an instance of a consumer that is 

influenced by all aforementioned consumerdrivers.  
Additionally, measure, which captures the means to evaluate the achievement of an 

objective which is a measureable goal, and thus captures a quantifiable measure, can be 
associated with framework:quantitativemeasure which also captures quantifiable 

measures.  
Similar instantiations are derived for each generic strategic goal of the four types of 

customer value propositions of SMBSC (see Appendix 2). 

5.5.4    Articulation of the Value Added to the Knowledge 
Base and Practice 
This work has addressed the importance of consumer preferences for a business to 
deliver on its value proposition, as well as for the non-existent systematic and traceable 
link for creating the information system infrastructure supporting it. 

The proposed approach addresses the problem of overlooking and missing 
consumer preference in both business strategy and the systems developed, and thus 
constitutes prescriptive knowledge (Johannesson & Perjons, 2012). The contribution of 

this work consists of the approach as a whole, the models it includes (CPMM as a 
novel model), the mappings between them, as well as the instances of the approach 
applied in the real case. This is aligned with contribution types acknowledged in design 
science, models, methods and instantiations (Gregor & Hevner, 2011). 

5.5.5    Assessment of IT Artifact’s Utility 
The linkages identified between generic strategic goals (SMBSC) and consumer 
preferences (CPMM) allow enrichment of the former with a set of goals focused on 

capturing consumer preferences, thus increasing the level of detail of SMBSC. This 
means that the generic strategic goal “Select Lowest-Cost Supplier” is influenced by 
goals on Safety, Security, Efficiency, and Excellence, aimed at satisfying the need, the 
motivation, and values of a consumer. 

In (Giannoulis, Petit, & Zdravkovic, 2011) the conceptualization of strategy maps 
and balanced scorecards was presented by means of a meta-model, accompanied by a 
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set of constraints. However, the model was updated to support the mappings of 
consumer values to the four strategies of the customer value proposition of Kaplan and 
Norton (Svee et al., 2011). 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

Figure 6.  The updated SMBSC meta-model (Svee et al., 2011) 

The updates refer to the substitution of the GroupType class into concrete 
groupings found in the template and Kaplan and Norton’s original writings and refer 
to sub-groups of perspectives (e.g. for the customer perspective sub-groupings include 
the four customer value propositions). These sub-groupings are accompanied by 
additional constraints. For example, an instance of CustomerValueProposition can 

only be a sub-group of Perspective:Customer, while an instance of the Processes can 
only be a sub-group of Perspective:Internal, etc. Figure 6 presents the updated SMBSC 
meta-model. 

The four different strategies for defining Customer Value Proposition (Kaplan & 
Norton, 2004a) — Low Total Cost, Product Leadership, Complete Customer Solution 
and System Lock-in] — are introduced in the SMBSC meta-model through a 

specialization of the class Group, the Customer Value Proposition class. The Customer 

Value Proposition class is constrained through the IsSubGroup association of the 
Group class to be sub-group of a group which is a Perspective and particularly of the 
type Customer.  

In accordance with the strategy map template, the generic goals proposed by 
Kaplan and Norton reflect the customer value proposition chosen and constitute a 

grouping of goals within the customer perspective. In the meta-model, this is captured 
by each generic Goal belonging to the group CustomerValueProposition, which can be 
of the type of one of the four strategies defined. Moreover, the group 
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CustomerValueProposition, through the IsSubGroup association, is a sub-group of the 
group Perspective which is of type Customer. Therefore, similarly to the previous 
section, we examine product leadership, which includes three generic goals: First to 
Market, High Performance Products, and New Market Segments. Each of these goals is 
an instance of the Goal class belonging to the instance of Complete Customer Solution 

of the Customer Value Proposition class which is a Group, and through the 
IsSubGroup association it is a sub-group of Customer, which is an instance of 
Perspective which is a Group.  

Based on the mappings of consumer values to customer value proposition strategies 
provided in Table 20, the SMBSC meta-model provides traceability of consumer values 
from strategy maps (goals) to balanced scorecards. A Goal is expressed as an Objective 

when an appropriate Measure to demonstrate its achievement can be defined. An 
Initiative encompasses all actions identified as required towards the achievement of the 
objective, within the constraints of given Milestones and Targets.  Additionally, 
mapping consumer values to goals in strategy maps makes them potentially measurable 
(not all goals are measurable), allowing the derivation of initiatives through balanced 
scorecards. 

5.5.6    Implications for IT Management and Practice 
This chapter has focused on the implications of linking consumer preferences to 
business strategy approaches. Of the many areas where this relationship would prove 
beneficial, the most significant is that of segmentation. Both internal and external 
consumers are impacted by business strategy decisions, most clearly through the 
organizational culture aspects (for internal consumers/employees) and for strategy 
maps/balanced scorecards for external consumers. Incorporating consumer preferences 

into business strategy thus strengthens the ability to deliver solutions to either segment 
that are aligned with their respective values and the company’s business strategy. 

Internal Consumers and Organizational Culture 
Changes often occur as a result of the organization’s members continuously adapting 
to the unexpected challenges and opportunities that happen every day (Orlikowski, 
1996). External factors such as geographic location may represent different conditions 
for employees in the same profession, which in turn could lead to differences in 

requirements in a single system. So far, much of the research conducted around the 
challenges of distributed organizations occurred at a national level and the differences 
that occur within an organization may be as a result of differences in national culture 
(Damian  & Zowghi, 2002; Krumbholz. & Maiden, 2001; Sheu, Chae, & Yang,  
2004). Differences in culture within an organization may also result from other factors. 
Change in organizations does not occur as a result of executive decisions, and change 

does not have to be a conscious process. 
There are several different definitions of the concept of organizational culture. In 

the research, the definitions of (Deshpande. & Webster, 1989; Gordon. & DiTomaso, 
1989; Schwartz. & Davis, 1981) have been used. Common to these is that they 
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mention, among other things, the shared values of the organization as one of the 
cornerstones of what constitutes the organization’s culture. Some research has been 
done to examine how values affect systems (Sutcliffe & Thew, n.d.; Thew & Sutcliffe, 
2008), and how psychological methods to measure and quantify the values can be used 
in requirements management (Zdravkovic, Svee, & Giannoulis, 2013). 

External Consumers and Segmentation 
One of the cornerstones of the Consumer Preference Meta-Model (CPMM) is to 
connect requirements engineers more closely to their users and give them a better 
understanding of what users want. 

Within marketing customer segmentation is a tool that is used to identify the right 
customers for a product or service. By sorting all potential customers into 
homogeneous groups, it is possible to direct subsequent efforts to focus on whatever 

the most appropriate segments might be for the given situation. The strength of this 
type of segmentation, described above, is similar to the attributes specified as relevant 
for good requirements management, where one of the main objectives is to create the 
right system for the customer (Damian & Zowghi, 2002). 

One way to segment the market is in a non-observable, product-specific manner. 
One of the first proponents of this type of segmentation was Haley (Haley, 1968), who 

felt that the existing demographic methods of segmentation were inadequate because 
they were primarily based on descriptive and not causal factors. He argued that what 
primarily affected consumer behavior were the advantages and qualities they sought in 
a product, not demographic variables. Even if a single characteristic might attract the 
majority of the market (such as the Best Total Cost, Product Leader, Complete 
Customer Solutions of (Kaplan & Norton, 2004a), high quality, etc.), one can see the 

entire market by looking at the combination of sought-after properties, and the relative 
importance ascribed to each property. Such a ranking of consumer preferences 
highlights the deep integration between CPMM and business strategy approaches. 

According to (Wedel, & Kamakura, 2000), the segmentation of markets can be 
divided into four groups, based on observable and non-observable parameters, as well 
as those that are more general or specific.  

Table 24. Classification of Aspects of Consumer Segmentation 

 General Product Specific 

Observable Cultural 
Geographic 
Demographic 
Socioeconomic variables 

User status 
Frequency of use 
Loyalty 
Business visits 
Use situations 

Unobservable Psychographics 
Values  
Personality and lifestyle 

Psychographics 
Benefits 
Beliefs 
Attributes 
Perceptions 
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Preferences 
Intentions 

Wedel  & Kamakura (2000) note that non-observable, product-specific segmentation 
variables are often the most effective, although often also by far the most exhausting, 
type of variable to segment at. It is exactly this sort of consumer segmentation that 
underpins CPMM. 
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Chapter 6    Integration of Consumer 
Preferences with Enterprise Architecture  

6.1    Explication of Problem 
This thesis conceives Enterprise Architecture (EA) as the next level of refinement in the 
systems design process after Business Strategy. EA is a well-defined practice for 

conducting enterprise analysis, design, planning, and implementation, using a holistic 
approach at all times, for the successful development and execution of strategy. It 
applies architecture principles and practices to guide organizations through the 
business, information, process, and technology changes necessary to execute their 
strategies. These practices utilize the various aspects of an enterprise to identify, 
motivate, and achieve these changes (Federation of EA Professional Organizations, 

2013). EA is the handbook that guides the enterprise in the specifics of how to execute 
its strategy when developing information systems. 

The research question presented in Chapter 6 is “How can a formalization of 

consumer preferences be linked to enterprise architecture?” Whereas Chapter 5 
demonstrated the linkage between consumer preferences and business strategy, Chapter 
6 builds on that work and further develops it to show both the linkage between 

business strategy and EA, but more importantly, the direct relationship between EA 
and consumer preferences. This linkage is then used to support two separate proposals 
for making EA directly values-aware for systems, for the objects needing support 
systems, as well as lines of similar systems. 

6.2    Outline of Artifacts and Definition of 
Requirements 

Two primary artifacts are contained in this chapter: the first are the mappings of two 
value frameworks to the enterprise architecture standard ISO/IEC 42010, and the 
second is an enhancement to CPMM to improve its use for integrating consumer 
preferences into EA. 

For the first artifact, basic values captured via Schwartz’ Value Survey, a cross-

culturally applicable tool from the world of psychology (see §2.1.4) are mapped onto 
Holbrook’s Typology of Consumer Values (see §2.1.3) to demonstrate that such basic 
values can indeed be expressed as consumer preferences.  This mapping is then 
formalized through this proposal, the indistinct values of consumers can be formalized 
and then included into the enterprise architecture, represented here by ISO/IEC 42010.  
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In the second artifact, a survey of enterprise architecture practitioners highlights the 
importance and significance of integrating consumer values into enterprise architecture. 
The survey results are used to develop the second artifact, CPMM-EA (Consumer 
Preference Meta- Model—Enterprise Architecture), which demonstrates how CPMM 
can interface and integrate with enterprise architecture, specifically The Open Group 

Architecture Framework (TOGAF) (Jonkers, Quartel, van Gils, & Franken, 2012).  

6.3    Design and Development of Artifacts 

Artifact 1:    Mapping of Value Frameworks to Enterprise 
Architecture Standard 
The design of this artifact begins with an exploration of how consumer preferences fit 
within the design of enterprise systems. For this to succeed, however, there first needs 
to be a means for obtaining and classifying values on a common level, such that they 
can then be related to enterprise systems. 

Artifact 1 accomplishes this by first relating basic values captured through 
Schwartz’ Value Survey (Schwartz, 1992) to Holbrook’s Typology of Consumer Values 
(Holbrook, 1999), thus providing them with a consumer preference orientation. Next 
these value frameworks are then mapped to a standard for architectures—ISO/IEC 
42010, Architecture Description (International Organization for Standardization, 
2011).  This approach accrues a distinct benefit: the mappings are agnostic of any 

particular EA approach, which allows the proposed mappings to be extended towards 
both EAs rooted in this standard, such as TOGAF, and others, such as Archimate 
(Jonkers et al., 2012). 

Step 1: Mapping Schwartz’ Basic Values onto Holbrook’s Consumer 
Values 
Schwartz claims his values are universal and are not designed for a particular 
application, but rather for broader, more general tasks. To provide them with a specific 
orientation—in this case consumer values—it is therefore necessary to map them to an 
applicable consumer framework. While it is possible to relate both Schwartz and 
Holbrook individually to EA, such a solution would be lacking: applying Schwartz to 
EA provides only a means for capturing higher level values, and by introducing 

Holbrook’s Typology into EA development one is given a framework for 
understanding consumer values without any means to obtain them. While in either 
approach a necessary side of the process is missing, in combination, Schwartz and 
Holbrook provide a way to capture and understand consumer values, allowing them to 
be related with EA. 

Values serve as criteria for judgment, preferences, choice and decisions as they 

underlie the person’s knowledge, beliefs, and attitudes (Rokeach, 1968). Schwartz 
applies this definition directly, basing his Value Theory on the fact that these values are 
desirable, trans-situational goals of variable importance that are applied as broader 
guiding principles by a person or social entity (Schwartz, 1992). 
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In summary, to Schwartz: 
• Values are beliefs tied inextricably to emotion, not objective, cold ideas. 
• Values are a motivational construct: they refer to the desirable goals people strive to 

attain. 
• Values transcend specific actions and situations, and this abstract nature 

distinguishes them from concepts like norms and attitudes, which usually refer to 
specific actions, objects, or situations. 

• Values guide the selection or evaluation of actions, policies, people, and events. 
That is, values serve as standards or criteria. 

• Values are ordered by importance relative to one another. Peoples’ values form an 
ordered system of value priorities that characterize them as individuals (Schwartz, 

Tamayo, & Porto, 2005). 
By extension, a customer’s purchasing behavior reflects those actions which are based 
on a relationship between their values, desires, and actions. Recalling Holbrook’s 
definition of consumer value as being “an interactive, relativistic preference 
experience” (Holbrook, 1999), it is apparent that there is significant overlap with 
Schwartz’ Value Theory. 

Schwartz’ Value Survey (SVS) measures the ten basic values (Schwartz, 1992) found 
in the Value Theory with a set of 56 items. These results can then be mapped to the 
conceptual framework of Holbrook’s Typology. Thus, a tool widely used in the 
psychology community can provide quantitative data that can express formerly solely 
qualitative concepts.  The converse—mapping Holbrook to Schwartz—would not 
provide any means to obtain and operationalize the values (Table 25).  

These can in turn be mapped, with Holbrook’s Self-oriented and Schwartz’ Self-
enhancement and Holbrook’s Other-oriented relating to Schwartz’ Self-transcendence 
due to their intended focus: the individual in the former or others in the latter. 
Holbrook’s Active and Extrinsic relates to Schwartz’ Openness to Change and 
Holbrook’s Reactive and Intrinsic to Schwartz’ Conservation. This also relates to 
intentional direction; Active, Extrinsic, and Openness to Change are directed outside 

the self, while Reactive, Intrinsic, and Conservation entail processes internal to the 
individual.  

Because these are the underlying concepts for each of the values, it is necessary to 
first relate them to each other before proceeding further. No direct, one-to-one 
relationships exist, and a further complicating matter is the fact that the terms have 
similar names, but not definitions.  

Table 25. Mapping Schwartz’ Value Dimensions and Holbrook’s Value Dimensions 

Schwartz’ 
Value Dimensions  

Holbrook’s 
Value Dimensions 

Openness to Change  Self-oriented            Active               
Intrinsic 

Self-Transcendence  Other-oriented         Active               
Intrinsic 

Conservation  Self-oriented            Reactive            
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Extrinsic 
Self-Enhancement  Other-oriented         Active               

Extrinsic 

Reasoning behind the mapping  
Now that the relationships between the dimensions have been established, mappings 
relating Schwartz’ Basic Values onto Holbrook’s Consumer Values (Table 26) are 
introduced and the reasoning behind them presented and explained in a single example:  

complete details can be found in Papers 1 and 10. 

Table 26. Basic Values Mapped to Consumer Values (Svee, Zdravkovic, & Giannoulis, 
2012). 

  Extrinsic Intrinsic 

Self-oriented Active Efficiency 
(Conformity, Security)  

Play  
(Self-direction, Stimulation) 

 Reactive Excellence  
(Achievement) 

Aesthetics  
(Hedonism) 

Other-oriented Active Status  
(Power) 

Ethics  
(Universalism) 

 Reactive Esteem  
(Power, Achievement) 

Spirituality  
(Benevolence, Tradition) 

    

  (Italics=Schwartz’ Basic Values) 

Achievement to Excellence. The Achievement value is an internal, personal 
appreciation of success achieved through the demonstration of competence according 
to social standards. With Excellence, one admires some object or prizes some 

experience for its capacity to accomplish some goal or to perform some function. 
Consumers reactively apprehend their purchase, viewing it as a wise decision within 
their social structure. In the example, the bookseller would be able to satisfy both 
values by having a well-designed website that allows customers to easily make 
purchases. 

Step 2: Relating Consumer Preferences to Enterprise Architecture 
ISO/IEC 42010 (International Organization for Standardization, 2011) describes 
software system architectures through a set of generic concepts and terms of reference 
constituting an architecture description. Linking concepts from this standard to 
consumer values allows for the extension of enterprise architectures that are based on 
this standard, such as TOGAF (The Open Group, 2011), ArchiMate (Jonkers et al., 

2012), etc., towards consumer value-awareness. This section presents how EA can be 
extended towards consumer values; the linkage is illustrated with the previously 
explored example of consumer value-awareness in the design of a consumer-facing 
airline ticketing and scheduling app. 

Consumer value-awareness within ISO/IEC 42010 is demonstrated first by those 
consumer value concepts that relate directly to concepts found in ISO/IEC 42010’s 
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meta-model. Following this, the bookseller example is used to elucidate each concept 
from the meta-model to highlight how consumer value-awareness can be achieved. 
For Holbrook, consumer values are preferences in a value exchange, and thus they map 
directly to Concern.  In the example, Schwartz’ ten basic values are quantified via his 
SVS, with one such value being Stimulation, which in turn maps to Holbrook’s 

consumer value Play. This then becomes a Concern. 

Artifact 2:  CPMM for Enterprise Architecture (CPMM-EA) 
As the master plan for the enterprise—one that takes into account the business in its 
totality—Enterprise Architecture enables communication among different stakeholders 
and promotes a shared terminology. Its primary goal is to align the IT-related activities 
within the enterprise. 

This artifact resolves the lack of consumer values-awareness within enterprise 

architecture by first establishing a conceptual link between the values of consumers and 
system requirements by engaging directly with the enterprise architecture framework 
TOGAF (The Open Group, 2011). A survey of practicing enterprise architects 
demonstrates the need for consumer values to be included in enterprise architecture, 
while also evaluating an initial attempt at integrating consumer values into EA. Next, a 
known meta-model for working with consumer values—the Consumer Preference 

Meta-Model (Giannoulis, Svee, & Zdravkovic, 2013; Svee, Giannoulis, et al., 2012; 
Zdravkovic et al., 2013) is utilized to capture consumer values and provide them to 
TOGAF. 

6.4    Demonstration of Artifacts 
These artifacts elucidate the relationship of CPMM to Enterprise Architecture, first 
through the mapping of several value frameworks utilized by CPMM to the enterprise 
architecture standard ISO 42010, and second through a specialization of CPMM—
CPMM-EA—explicitly modified for use with enterprise architectures.  

The research question answered within Chapter 6 is “How can a formalization of 
consumer preferences be linked to enterprise architecture?” The chapter proceeds by 

detailing the logical relationships between several value frameworks and the ISO/IEC 
42010 enterprise architecture standard, followed by its application and evaluation 
through the artifact CAME (Customer Aware Motivation Extension).  

6.4.1 Artifact 1: Mapping of Value Frameworks to 
Enterprise Architecture Standard 
To improve the alignment between business and IT, this research explored how to 
make Enterprise Architecture (EA) aware of consumer values. Current proposals in 
enterprise modeling recognize the need for modeling user needs, or values. However, 
they do not classify them, nor do they provide means to obtain them. 

This study first introduces values via Schwartz’ Value Survey, a cross-culturally 
applicable tool from the world of psychology, which are mapped onto Holbrook’s 
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Typology of Consumer Values.  Additionally, through this proposal, the indistinct 
values of consumers can be transformed and formalized to be incorporated into 
enterprise architecture, represented here by ISO/IEC 42010. The novelty of this work is 
found in the method for operationalizing consumer values for their utilization within 
information systems. 

6.4.2    Artifact: CPMM for Enterprise Architecture 
(CPMM-EA) 
CPMM was adapted based on the findings of the survey (see §6.5.4) as well as on the 
vocabulary of TOGAF. Enterprise architecture frameworks such as TOGAF (The Open 
Group, 2011) etc. are aligned with the concepts of the ISO/IEC 42010 architecture 

description model. Therefore, when considering an enterprise as a system-of-interest, 
thus aiming at an architecture description of an enterprise, relationships between 
consumer values and ISO/IEC/IEEE 42010 models can be identified for explicit 
consumer value-awareness within enterprise architectures. 

For example, because TOGAF is closely related to ISO/IEC 42010 it carries forward 
concepts from that standard; for example, its definition of stakeholder is nearly 

identical— “people who have key roles in, or concerns about, the system” (The Open 
Group, 2011). They also share a problem: both lack an explicit consumer value-aware 
orientation. Certain EA standards do address this issue, though not explicitly, 
containing concepts which can contain consumer values but which do not explicitly 
call for them. 

TOGAF is an excellent exemplar, as its content meta-model supports extensions 

that allow for more in-depth consideration of particular architecture concerns. For 
example, several TOGAF concepts relevant to this research are Motivation Extension 
which contains Drivers, or external or internal conditions that motivate an 
organization to define its goals; Goals, or high-level statements of intent or direction 
for an organization that are typically used to measure success; and Objectives, which 
are time-bounded milestones for an organization used to demonstrate progress towards 

a goal. The logical progression is that the Organization is motivated by the Driver, 
which creates the Goal, which is realized through the Objective. 

6.5    Evaluation of Artifacts  

6.5.1    Identification of a Relevant Organizational IT 
Problem 
The role of human actors in information systems is not sufficiently acknowledged. For 
example, in the case of business/IT alignment, a lack of attention to the social 
dimension (Reich & Benbasat, 1996) too often results in the interpretation of 

alignment as merely developing IT strategy and designing infrastructures while totally 
ignoring the organizational context (Ciborra & Patriotta, 1997). Moreover, adherents 
of alignment too easily assume that the management is in full control of the situation 
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and that, e.g., the information infrastructure can deliberately be aligned with emerging 
strategic insights (Ciborra & Hanseth, 1998). 

The requirements discovered by a personal values-based method only take into 
account the users’ personal preferences and not the organizational objectives. Thus, 
after the values-based requirements have been derived, the existing business constraints 

and stakeholder goals (elicited by a traditional RE method) have to be considered. If a 
value-based requirement is in conflict with these, the conflict should be resolved using 
standard techniques, such as those described by Proynova et al. (2011). 

Accordingly, the solutions presented in this work focus on capturing consumer 
values and introducing them into the development of enterprise architectures that 
support businesses intent on providing goods, services, and experiences to satisfy 

consumers’ needs, on the basis of their values. 

6.5.2    Demonstration that no Adequate Solutions Exist  
While various conceptual frameworks such as Holbrook’s Typology or Schwartz’ Basic 
Values can function as means for understanding consumers, they lack a method for the 
instrumentalization and operationalization of values. Beyond mapping such values to 
existing approaches to business strategy (Svee et al., 2011) or remaking another tool 
that contains the necessary functionality, such as SERVQUAL (Parasuraman, Zeithaml, 

& Berry, 1988), there have been very few attempts to work directly within this field. 
Specifically, consumer values within enterprise architecture are an area that has 

been discussed but never completely addressed.  This is borne out by several facts: first, 
it is known that consumer values are the a priori ingredient necessary for a value 
exchange to occur. Additionally, consumer values are covered tangentially within the 
Motivation Extension of TOGAF’s Content MetaModel, as well as consumer values 

having been explicitly included in the latest version of Archimate (Jonkers et al., 2012), 
the enterprise architecture modeling language designed around TOGAF. Finally, the 
survey of enterprise architecture practitioners conducted as part of this research 
indicated a strong belief in the importance of including consumer values in TOGAF 
(see §2.3.2). 

6.5.3    Development and Presentation of a Novel IT 
Artifact 

Artifact 1: Mapping of Value Frameworks to Enterprise Architecture 
Standard 
§2.3.1 presents an overview of ISO/IEC 42010. Below, consumer value-awareness 
within ISO/IEC 42010 is demonstrated first by those consumer value concepts that 
relate directly to concepts found in ISO/IEC 42010’s meta-model. Following this, the 
bookseller example is used to elucidate each concept from the meta-model to highlight 
how consumer value-awareness can be achieved. 

For Holbrook, consumer values are preferences in a value exchange, and thus they 

map directly to Concern (Figure 9).  In the example, Schwartz’ ten basic values are 
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quantified via his SVS, with one such value being Stimulation, which in turn maps to 
Holbrook’s consumer value Play. This then becomes a Concern. 

ISO/IEC 42010’s System-of-Interest is the locus of a value exchange, in this example 
between the bookseller and the consumer. Recalling the concepts of Market Space 
Dimensions, and Ideal Points introduced in §2.1.2, Dimensions of Consumer Values, 

System-of-Interest becomes where Holbrook’s Transaction occurs.  As parties with 
interests in that system, Stakeholders map to Consumers in Holbrook’s Typology. 

Table 27. Concepts of ISO/IEC 42010 Related to Consumer Values. 

ISO Concept Consumer Value 
Concern Consumer Value 
Stakeholders Consumers 
System-of-interest Transactions 

Below in Table 28, concepts that lack a direct correspondence are grouped 
conceptually, and an example for each is provided. 

Table 28. Relationships between ISO/IEC 42010 meta-model and  
Consumer Value Concepts 

ISO Concepts and Descriptions Example 

Architecture Description expresses the 
Architecture of ISO’s System-of-Interest/ 
Holbrook’s Transaction related to ISO 
Stakeholder/Holbrook’s Consumer, as 
well as ISO’s Concern/Holbrook’s 
Consumer Value. As the key design 
artifact, it explains on a high level the 
design components of the system-of-
interest. Architecture Rationale contains 
quantitative and qualitative evidence of 
the proposed architecture that records 
the reasoning behind chosen Concerns. 

Summary results from Schwartz’ Value 
Survey, mapped to Holbrook’s Typology are 
populated here. It is because of this concept’s 
constraints that, when deciding where to 
expend valuable resources, it would be 
important for the bookseller to understand 
whether consumers valued efficiency in the 
form of cheaper prices and slower shipping 
times (Holbrook’s Efficiency and Schwartz’ 
Security), or higher prices and providing the 
product electronically for immediate 
gratification (Holbrook’s Play and Schwartz’ 
Stimulation). 

To become consumer values-aware, the 
Correspondence Rule, which enforces 
the application of Correspondences 
between elements of the Architecture 
Description, should be handled 
similarly: each must utilize the results of 
the consumer values-aware survey based 
on Schwartz and Holbrook as found in 
the Architecture Rationale. 

A rule could be that consumer interaction 
with a System-of-Interest (e-book reader) 
must implement the Concern, e.g., 
Holbrook’s Play. 
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Architecture Viewpoint is captured as 
methods, heuristics, metrics, patterns, 
design rules or guidelines, and best 
practices. Architecture View expresses 
Architecture through a cohesive group 
of models, and is governed by an 
Architecture Viewpoint. 

As the Concern in the example, the consumer 
value Play dictates the methods and patterns 
that will facilitate its design. This focuses on 
how a concern is expressed by the 
Architecture, and structures models grouped 
within the Architecture View.  

Artifact 2: CPMM for Enterprise Architecture (CPMM-EA) 
CPMM was adapted to the findings of the survey (see §6.5.4) and to the vocabulary of 
TOGAF, becoming CPMM-EA. Its foundational concept is Holbrook’s view of 

consumer values as interactive, preferential experiences. Several entities were renamed, 
and complete definitions can be found in Table 29. 

In the original CPMM, by following business value modeling studies (Geerts & 
McCarthy, 2002; Gordijn et al., 2009; Osterwalder & Pigneur, 2010), the exchange of 
a product, a good, or a service is a transaction involving two primary actors: a provider 
and a consumer, economically independent entities. The exchange assumes transfer of 

the product/service—the product's ownership or rights for its use— from the provider 
to the consumer, in return for direct or indirect compensation. 
Consumer is a role representing a group of people in the consideration for the 
evaluation of the product/service, based on individual preferences. Any value 
framework can be taken into consideration, and can categorize its values as a measure; 
these can be quantitative and/or qualitative. For example, REA could be applied in its 

standard form (McCarthy, 1982), or through the use of an enterprise architecture 
ontology (Geerts & McCarthy, 2002). 

A segment encompasses the information characterizing a subclass of consumer, 
further distinguishing it from demographics and context of use properties. A segment is 
used to refine the measures to elicit a variety of subclasses of consumers. Demographics 
encompass consumer characteristics, such as age, ethnicity, education, and similar. 

Context of use reflects an individual’s context (Dey, 2001; International Organization 
for Standardization, 2011), where the main attributes for context of use are location, 
where the consumer will use a system-of-interest and environment, and the objects, 
devices, services, and regulations under which the system-of-interest will be used. 
Finally, identity is covered by demographics, i.e., who the consumer is. 

 

 
 
 
 
 
 

 
 
 



 101 

 
 
 
 
  

 
 
 
 
 
 

 
 

 

Figure 7.  Consumer Preference Meta Model for Enterprise Architecture [CPMM-EA] 

In the transition from CPMM to CPMM-EA, Consumer became Stakeholder, and 

because there is no Value Object per se in enterprise architecture, TOGAF’s term 
System-of-Interest was adopted.  Value Exchange is still utilized, though only for the 
appraisal of the System-of-Interest/Value Object, as per the interactive, preferential 
experience derived from Holbrook. 

Table 29. Summary of CPMM-EA classes, with descriptions 

Class Description 

Actor Contains the independent entities that are the primary 
participants within the exchange of goods, money, rights, or 
services. 

Consumer Value Examples of value types that CPMM-EA is capable of utilizing, 
in this case Holbrook. Basic Values and Human Needs are also 
instances in this particular example. 

Context of Use Information used to classify the segment sub-class of 
stakeholder. 

Context of Use Type Information specifically tailored to suit the needs identified in 
Context of Use. 

Demographics Information based on aggregated data used to classify the 
segment sub-class of stakeholder.  

Demographic Type Information based on aggregated data, specifically tailored to 
suit the needs identified in demographics. 

Measure Quantifies and conceptualizes values, with sub-classes of means 
contained within each of the various frameworks that can be 
used for conceptualization and quantification. 

Provider An independent entity that participates in the value exchange 
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by providing the goods, money, rights, or services in exchange 
for compensation.  

Quantitative Measure Information that measures the stakeholder’s preferences that is 
quantitative in nature and supports the stakeholder’s concerns.  

Qualitative Measure Information that measures the stakeholder’s preferences that is 
qualitative in nature and supports the stakeholder’s concerns. 

Segment Encompasses the information characterizing a subclass of 
stakeholder, refining the measures used to elicit a variety of 
subclasses of consumers. 

Stakeholder An independent entity that participates in the value exchange 
by consuming the goods, money, rights, or services in exchange 
for compensation. 

Stakeholder Concern Captures the preferences that drive a stakeholder’s evaluative 
process as they seek fulfillment. Key interests that are crucially 
important to the stakeholders in the system-of-interest, and 
determine the acceptability of the system. Concerns may 
pertain to any aspect of the system’s functioning, development, 
or operation, including considerations such as performance, 
reliability, security, distribution, and ability to evolve. Used in 
place of the more commonly known Value Driver. 

System-of-Interest Constitutes the focus of the process wherein the stakeholder 
evaluates whether the system-of-interest satisfies the 
motivation, value, or need driving their desire to participate in 
the exchange process. Generally a collection of components 
organized to accomplish a specific function or set of functions. 

Value Exchange Captures the transaction between two parties (a stakeholder 
and a provider) where ownership is exchanged. 

Constraints within CPMM-EA.  
Apart from the cardinality constraints included in the meta-model, a set of constraints 
is also introduced to capture the permissible instantiations of concepts found in the 
frameworks. 

At least one instance of both Stakeholder and Provider must belong to the same 
context. Moreover, an instance of SystemOfInterest provided by an instance of 
Provider which is an instance of Actor which belongs to an instance of Context is the 
same instance of ValueObject obtained by an instance of Stakeholder which is an 
instance of Actor that belongs to the same instance of Context. 

Additional constraints include that at least one instance of both Stakeholder and 

Provider classes must belong to the same ValueExchange. Moreover, Provider provides 
an instance of SystemOfInterest that is part of ValueExchange, which is the same 
instance of SystemOfInterest that a Stakeholder uses. 

An example of the differences between the two populations can be seen in their 
understanding of the value Universalism/Ethics. Not only was the value prioritized 
differently (the non-master’s students consider it their most important value, whereas 
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for master’s students it is their third), but also the ways they choose to express it are 
quite different. Master’s students are more inclined to see ethical lapses as something 
that the university should manage. 

6.5.4    Assessment of IT Artifacts’ Utility 
To explore both the necessity and potential benefits of including consumer preferences 
within enterprise architecture, as well as their specific relationship to TOGAF, a survey 

of practicing enterprise architects was undertaken. The survey, along with a complete 
data set, can be downloaded from http://svee.blogs.dsv.su.se/CAME-2014.zip. 

Empirical Study: Consumer Values Potential in TOGAF  
The survey was undertaken in April 2014, and consisted of 18 career enterprise 
architects who are employed by Tieto, the largest IT services company in Scandinavia. 

Founded in 1968, Tieto employs approximately 15,000 people in twenty countries 
with headquarters in Helsinki, Finland, and through those employees offers IT services 
that include consulting, operation and maintenance services, system integration, and 
industry solutions. Tieto uses TOGAF as its primary enterprise architecture 
framework, both for itself and for its clients. As a large IT consultancy that supports 
TOGAF internally and externally, the survey respondents were ideal candidates based 

on their work as practitioners.  

Survey Structure  
The survey consisted of 12 questions, five covering basic demographic information, five 
assessing the proposed artifact, and two assessing the inclusion of consumer values 
within TOGAF.  

Demographic Information 
Table 30 summarizes the demographic information collected for the survey cohort: 
gender, age, job title, education, and experience using TOGAF. 

Table 30. Summary of Survey Demographic Information 

Gender of Participants 22.2% Female 

77.8% Male 

Participants’ Ages Avg.: 46.1 years 

Max.: 65 years 

Participants’ Job Titles 

Architect (Systems/Software) 44.4% 

Enterprise Architect/Enterprise Consultant 16.7% 

Technician/Manager/Consultant 38.9% 
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Consumer Values within Enterprise Architecture: Questions 8, 12 
These answers highlight the potential benefit of including consumer values within 
enterprise architectures as seen by experienced practitioners. 

Table 31. Summary of Consumer Values within Enterprise Architecture 

Consumer values should be 
included in TOGAF 

22.2% Female 

77.8% Male 

Level of Expertise 44.5% Experienced/Expert 

Artifact Assessment: Questions 6-7, 9-11 
The artifact that was developed for the survey was named the Consumer Aware 
Motivation Extension (CAME). It was designed to work within TOGAF’s Motivation 
Extension and was proposed as a way to introduce the concept of consumer values 
within enterprise architectures that also would elicit feedback from TOGAF experts: 

they would be familiar with TOGAF’s vocabulary, but the method was completely 
new.  

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 

Figure 8.  Consumer Aware Motivation Extension 

CAME was developed by mapping concepts from the value frameworks of 
Schwartz (Schwartz, 1992) and Holbrook (Holbrook, 1999), as used in the CPMM, to 
the Motivation Extension of TOGAF’s Content MetaModel. This allowed for a 

structure based on TOGAF, but that included a known mechanism for both capturing 
and describing consumer values. The goals of comprehensibility and ease of use for the 
survey participants were accomplished by designing CAME using terms from TOGAF, 
along with a notation similar to what was contained within its standards 
documentation.  
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Table 32. Summary of Artifact Assessment 

Is CAME understandable? 88.8% Partly/fully 

 

Is CAME appropriate to use for 
capturing CV? 

83.3% Yes 

Would you use CAME? 66.7% Probably/definitely 

Summary of Results  
Analysis of the results leads to the following conclusions: consumer values do and 
should affect the company's Drivers, Goals and Objectives; CAME is understandable; 
CAME is informative/instructive; CAME is partly a good model for capturing 
consumer value and further affects the company Drivers, Goals, and Objectives; it is 

not clear how CAME can be used in practice; CAME needs to be tested in practice.  
The outcomes of the survey were sufficient to conclude that proceeding with 

integrating consumer values into enterprise architecture was a useful goal, and that 
using a tested tool for accomplishing the integration would be the preferred means to 
accomplish this. Additionally, the survey supports the primary contention of this 
research: that consumer values should be included in the design of enterprise 

architectures. 

Logical Relationship between CPMM and ISO 42010  
In ISO/IEC 42010 Concerns are interests relevant to one or more Stakeholders that 
drive a System-of-Interest. Concerns arise from requirements and can be shown, for 
example, as goals, needs, quality attributes, and architecture decisions. Stakeholders 

can be an individual, team, organization, or classes thereof, having an interest in a 
system. System-of-Interest is a facilitator of value exchange between enterprise and 
consumer. Architecture Description expresses the Architecture of a System-of-Interest 
related also to the stakeholder(s), and the concern. As the key artifact, it explains, on a 
high level, the design components of the system-of-interest.  

Architecture Rationale contains quantitative and qualitative evidence of the 

proposed architecture that records the reasoning behind chosen Concerns. 
Correspondence expresses relationships between elements of the Architecture 
Description and can be used to express, record, enforce, and analyze consistency and 
dependencies spanning more than a single model. Correspondence Rule enforces the 
application of Correspondences between elements of the Architecture Description. 
Architecture Viewpoint contains the conventions that frame an Architecture with 

respect to a set of Concerns. Architecture View expresses Architecture through a 
cohesive group of models, and is governed by an Architecture Viewpoint. 
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6.5.5    Articulation of the Value Added to IT Knowledge-
base and Practice 
Enterprise Architecture provides the methods and models used to design and realize an 
enterprise’s organizational structure, processes, and information systems. As such, the 
proposed integrated consumer preference frameworks have first been linked to ISO/IEC 
42010 (International Organization for Standardization, 2011) to illustrate the explicit 
introduction of consumer values into core concepts of architecture, contributing 
directly to the enterprise architecture knowledge base as related to both EA itself, 

ISO/IEC 42010, and TOGAF.  
• Linking consumer values with distinct EA concepts allows for the identification of 

system requirements coming from particular consumer values.   
• Standards-based and independence from any particular EA. 
• Propagates consumer values into EA frameworks based on ISO/IEC 42010, such as 

TOGAF. 

Enterprise architecture frameworks such as TOGAF (The Open Group, 2011), etc. are 
aligned with the concepts of the ISO/IEC 42010 architecture description model. 
Therefore, when considering an enterprise as a system-of-interest—and thus aiming at 
an architecture description of an enterprise—relationships between consumer values 
and ISO/IEC 42010 models can be identified for explicit consumer value-awareness 
within enterprise architectures. 

For example, because TOGAF is closely related to ISO/IEC 42010 it carries forward 
concepts from that standard; for example, its definition of stakeholder is nearly 
identical— “people who have key roles in, or concerns about, the system” (The Open 
Group, 2011) . They also share a problem: both lack an explicit consumer value-aware 
orientation. Certain EA standards do address this issue, though not explicitly, 
containing concepts which can contain consumer values but which do not explicitly 

call for them. 
The process closest to consumer preferences that TOGAF provides can be 

considered the completion of the two viewpoints necessary to complete the Core 
Content Metamodel’s Motivation Extension: the Driver/Goal/Objective Catalog and 
the Goal/Objective Service Diagram.  

Created within Phase B, Business Architecture, of the ADM (see p. 40), the 

Driver/Goal/Objective catalog provides a cross-organizational reference of how an 
organization meets its drivers in practical terms through goals, objectives, and 
(optionally) measures. 

TOGAF’s ADM is agnostic to the methods employed to fulfill its stepwise and 
cyclic approach to architecture development. The single process steps are described 
very generically and hence are not easy to implement without consulting.  This 

flexibility becomes problematic when a topic is considered sufficiently important to 
include in the framework but concrete methods for fulfilling it are under-researched or 
are simply not extant. 

The purpose of the Motivation Extension is to influence the company's products 
and services. A problem similar to the ADM is that the Motivation Extension contains 
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no guidelines for how customer values should be captured and classified in order to 
influence the company's products and services, but is rather a set of to-be-completed 
entities with no guidance on how to capture them, let alone make them consumer 
values aware. 

CPMM-EA links consumer preferences to TOGAF by providing a structured 

approach to acquiring and contextualizing the information needed for the formal 
representations required by the Framework. CPMM-EA’s ability to take value 
frameworks and present them as consumer preferences that are directly aligned with 
TOGAF’s concepts further supports the development of values-aware enterprise 
architectures. 

6.5.6    Implications for IT Management and Practice 
This chapter presented two approaches that assist the development of enterprise 

architectures by modeling values of consumers as a starting point. The first artifact 
demonstrates the possibility of mapping consumer value concepts directly to general 
enterprise architectures via ISO standard 42010. The second artifact presents a 
consumer values-aware requirements framework that consists of a value-based 
Consumer Preference Meta-Model for Enterprise Architecture (CPMM-EA), and a 
method for its use to capture the preferences of stakeholders. 

The outcomes of the survey were sufficient to conclude that proceeding with 
integrating consumer values into enterprise architecture was a useful goal, and that 
using a tested tool for accomplishing the integration would be the preferred means to 
accomplish this. Additionally, the survey supports the primary contention of this 
research: that consumer values should be included in the design of enterprise 
architectures. 

Additionally, the survey of experienced enterprise architects is unique in the 
literature: no explicit inquiry about the incorporation of consumer values into 
enterprise architectures in general, and TOGAF specifically, is extant in the literature. 
This supports the novelty of these initial explorations in the area of enterprise 
architecture, first from the ISO 42010 standard, next to its framework as expressed in 
TOGAF, and furthermore with its modeling language ArchiMate. 

In summary, CPMM can be seen as the next vital step in bringing consumer value 
awareness to enterprise architectures both by providing such values into a conceptual 
model, but also by having that model be useful for populating the artifacts of the larger 
enterprise framework. 
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Chapter 7    Integration of Consumer 
Preferences with Requirements Engineering 

Consumers have preferences whose determination is outside the realm of economic 

rules and values. To be successful in current market conditions, product and service 
companies need to capture such preferences to provide best-fit support by their 
Information Systems (IS), sometimes by developing entirely new features. Requirements 
engineers operating in these conditions thus need new means to both capture real 
preferences of consumers and then relate them to requirements for software customized 
in different ways to fit anyone.  

The research question presented in Chapter 7 is “How can a formalization of 

consumer preferences be linked to requirements?” To that end, this chapter 
demonstrates how CPMM captures consumer preferences for use within requirements 
engineering via three case examples.  

7.1    Demonstrations 
The first case generates value-based requirements for patient health records via the post 

hoc application of various value frameworks, while the second which produces value-
based requirements for the design of an online education system. The third which 
utilizes consumer preferences derived from a large, unstructured dataset to generate 
system requirements for airline customers. 

7.1.1    Applying Value Frameworks within the CPMM to 
Generate Requirements 
A study was conducted to generate requirements to be expressed through goal-
modeling techniques. To this end, the results of an existing survey were further 
analyzed from the perspective of value modeling for requirements elicitation. 

Procedure 
Survey: PHR functions preferred by patients 
The original survey intended to show patients’ requests on a future patient health 
record (PHR) system. A thematic analysis of interview data from five participants was 
used to design it. A five-point Likert scale was used to perform a descriptive analysis of 

the respondents’ attitude to 18 statements, categorized in five themes: 1) overview of 
the content, 2) help to understand the content, 3) help to understand screening results, 
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4) communication/interaction with healthcare and 5) additional functions. Each 
statement also included the option for the respondent to comment in free text. 

The survey was distributed to members of five patient organizations, and it was also 
made available in an online article published by a Swedish newspaper. Two hundred 
and one respondents participated in the survey. 

Creation of Value Model 
Respondent comments were processed by a textual analysis technique from 
requirements elicitation—SVO (Subject Verb Object)—to discover the key actors and 
activities, as well as the patients’ values and goals. Three researchers (one clinician and 
two information scientists) performed the textual analysis. 

The iStar framework and language were chosen for formal expression of the 
discovered requirements because they facilitate examining and understanding the 
relationships among social actors (Yu, Giorgini, Maiden, & Mylopoulos, 2011). Based 
on the idea that a system aims to improve the relationship that some actors have with 
other actors, iStar was directly in line with the focus of this research: improving PHRs 
through an exploration of the values and relationships of the actors within the system. 

Additionally, iStar possesses a more complete set of concepts and primitives than 
similar goal-modeling techniques such as c3 (Weigand et al., 2006), e3 (Gordijn & 
Akkermans, 2003), and BMO (Osterwalder, 2004). 

Results 
The typical survey respondent was a female who had a median age of 54 years and 7 

months, who suffered from an illness, and had good computer skills. The survey 
revealed explicit answers to patients’ attitudes toward suggested possible future 
functions in PHRs. The Likert scale responses revealed that almost all the answers were 
at the level of “agree” and “strongly agree”. 

Chiefly, functions such as overviews, fact boxes and search functions were 
requested with regard to both screening results and medical record content. Moreover, 

the respondents wanted a clear overview of their illness and medication through 
timelines. Explanations illustrated with pictures and videos, access to a medical 
dictionary, and text simplification were also frequently requested. Also, participants 
wanted the possibility to add information to the PHR. 

For communication with caregivers, e-mail was preferred over video calls. Chat 
bots were least popular, as was the possibility to view PHR content in another 

language. 
In the analysis of the free text comments, some key issues were discovered: 

computer security, anxiety, limited resources, control and fairness. Patients expressed 
concern about the security of their data, not only about its transmission electronically 
but also in terms of access: could a family member, acting in the role of a care 
provider, read the complete file, or could certain sections be secured? Anxiety was 

discussed in terms of a lack of information about medical terminology, specifically 
whether the records would be understandable and useful to the patients. 
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Anxiety and computer security were personal goals for the individuals and are 
related to Schwartz’ value Security. 

Limited resources and fairness were an expression of the amount of effort the 
healthcare system and care providers would need to devote to maintaining such a 
system; patients were not only worried about care providers expending time in writing 

records in lay terminology, but also whether they would be able to treat patients as 
well as answer e-mails, etc. This was an interesting outcome, possibly indicating that a 
high number of healthcare professionals answered the survey, as the finding was also 
borne out in other research on the development of PHRs. These issues relate to 
Schwartz’ value of Universalism. 

The issue of control related to patients’ requests for means to follow their own 

healthcare process: e.g., transparency in the system for seeing which tests were taken 
and which clinicians were involved in making decisions, the possibility of choosing 
treatment type, etc. This issue is related to Schwartz’ value of Self-determination. 

Figure 9 highlights requirements that would satisfice the patients’ soft goal Self-

determination be satisfied. To capture, and stress the importance of, Schwartz’ values, 
the iStar constructs for a soft goal dependency were adapted for this SR, where the 

depender (Actor: Patient) depends on the dependee (Resource: HealthRecord) to 
perform some task that meets a soft goal (Self-determination be satisfied). 

 
 

 

 

 

 

 

 

 

 

Figure 9.  SR Diagram for patients and patient health records 

In this demonstration, the consumer value frameworks utilized within the CPMM 

are shown to be capable of post-processing raw text data taken from a survey.  The 
resulting data can then be used to generate requirements, which in the demonstration 
are shown in the form of an iStar SR diagram. 

7.1.2    Developing Value-based Requirements via CPMM  
One of the greatest challenges in online education concerns creating courseware that 
will be appealing to diverse student audiences.  Many argue that for online systems to 
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be successful in attracting students’ attention and encouraging learning, one of the 
crucial factors is to develop such systems to support both intrinsic and extrinsic 
motivations/values of students (Keller & Suzuki, 2004; Martens, Gulikers, & 
Bastiaens, 2004; McCombs & Vakili, 2005). 

This demonstration consists of an empirical study and was conducted in two parts:  

• As a first step, a smaller representative sample was interviewed to elicit preferences 
regarding an online education system (product/service), in the scope of consumer 
values, and specifically their qualitative measures. 

• As a second step, the European Social Survey (ESS) was administered to a 
representative sample of students who applied for master’s programs within Sweden 
in the fall of 2011. This produced quantitative measures as found in the CPMM. 

The results, expressed through the CPMM, were used to create a value profile for 
college-age students who intended to study at Swedish universities at master’s level. 
This was then used to create an iStar diagram as an example of goal-oriented 
requirements.  

Procedure 
Overview 
Master’s students under the direct supervision of the author undertook a study of the 
applicability of Schwartz’ value theory and Holbrook’s typology of consumer values to 
goal-oriented requirements engineering. The value structures of 18 university students 
were captured via an online implementation of the European Social Survey (ESS) 
(Norwegian Social Science Data Services, n.d.), a version of Schwartz’ Portrait Values 

Questionnaire. This was paired together with a series of qualitative interviews whose 
questions were based on each of Holbrook’s consumer values (eight in total).  The 
results from the ESS were tabulated and the interviews transcribed, and the results were 
processed by thematic analysis.  

Participants 
Study participants were recruited by master’s students (hereafter listed as investigators) 
under the direct supervision of the author from the student population at Stockholm 
University’s Department of Computer and Systems Sciences in Kista, Sweden. There 
was no need to derive a statistically representative sample because the research 
intended solely to explore the feasibility of developing an RE artifact derived from 
consumer values. The hypothesis was that the research would produce a set of 

consumer value data that could be utilized in the development of an iStar model. 
In total 18 participants were recruited: 14 males and 4 females. A complete 

population breakdown is provided in Table 33. 

Materials 
Questionnaire 
The primary part of the survey consisted of the 20 questions constituting the ESS via 
statements tailored to each participant’s gender, to capture basic values. A small set of 
questions designed to capture segments of students, by capturing information on 
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demographics, and context of use, such as participant’s gender, cultural origin, devices 
used for connecting to the Internet, and others, was appended to the ESS. Surveys were 
available in English and Swedish, and software from SurveyGizmo 
(http://www.surveygizmo.com) was used to manage the data collection. In the event 
that a participant selected a survey that did not match her/his gender, two questions 

redirected her/him to the appropriate one. 

Recording equipment 
All interviews were recorded with an iPhone 4 and encoded as mpeg files. They are 
stored on a secure server and will be destroyed four years after their creation. 

Participant agreement 
A standard agreement, detailing the terms of use for the collected data, was required of 
all participants. The investigators and the participants each received a paper copy, and 
a digital copy was submitted to the University’s finance department to verify the 
distribution of the inducements.  

Inducement 
Participants were each given an incentive to complete the interview and survey: a 
coupon for one free movie along with a medium popcorn and beverage at a national 
theater chain. This gift was deemed appropriate in view of the general demographics of 
the target population, and its value of SEK 150 fell below the amount that requires the 
participant to report it to the national tax office.  

Interview questions 
For the interview, the investigators had developed a series of questions—eight in 
total—that were each based on a value from Holbrook’s typology. The participants 
were asked to respond to these, and the investigators took written notes and audio 
recordings. Each interview lasted 45 to 60 minutes. 

Scenario 
The investigators, together with the author, developed a scenario to present at the 
beginning of the interview. Its intention was to provide a common frame of 
understanding for all participants, and to concretize the admittedly nebulous area of 
online education. The participants were allowed to read this, and the investigators were 

available for any clarification that might be required. Protocols were followed so as not 
to provide the participants with ideas pertaining to online education that were outside 
those contained in the initial scenario. 

Site demo 
A prototype of an online learning system with an interactive “chatbot” was used as 

another means for participants to situate themselves better within the education 
domain. The demo was available at https://secprj.dsv.su.se/, and is capable of 
responding to a limited number of natural language queries.  
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Procedure 
Questionnaire 
A link to a web-enabled version of the ESS, with a section designed to collect certain 

demographic information, was sent to the students no later than 12 hours prior to their 
scheduled interview time, and the investigators verified the completion of the survey.  

Table 33. Demographic data for qualitative interviews 

Category Composite Result 

Gender Female 
Male 

6 
12 

Education Undergraduate or lower 
Graduate 

4 
14 

Citizenship China 
Greece 
India 
Indonesia 
Iran 
Pakistan 
Sweden 
Turkey  

1 
1 
3 
1 
4 
2 
5 
1 

Length of time in Sweden 0-1 year 
1-3 years 
3+ years 
Native (entire life) 

4 
8 
2 
4 

Language proficiency (primary) Armenian 
English 
Farsi 
French 
Greek 
Hindi 
Indonesian 
Kannada 
Mandarin 
Oriya 
Punjabi 
Swedish 
Telugu 
Tulu 
Turkish 
Urdu 

2 
18 
4 
3 
2 
2 
1 
1 
1 
1 
1 
8 
1 
1 
1 
2 

Internet connection Broadband  17 

Computer  Laptop/desktop 18 

Portable Tablet 3 

Mobile phone type Basic 7 
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Smart 16 

Operating system Windows 7 
Windows XP 
Mac OS 
Linux 

12 
3 
2 
1 

Interview 
Meeting rooms were arranged to encourage privacy and focus. Upon entering, 
participants were presented with the participation agreement. After signing and dating 
this, the investigators verified that the survey had been completed. The inducement was 
given to the participant when these steps had been fulfilled. 

The qualitative part of the research then began. The investigators asked the 

participant to read the scenario and answered any questions s/he had. The participants 
were asked to respond to questions—eight in total—that were based on a value from 
Holbrook’s typology. The online education system was demonstrated midway through 
the interviews and the participants were asked to comment on it. As per the grounded 
theory approach, the investigators took written notes of the interviews as well as 
making their own personal observations. Audio recordings were made, and each 

interview lasted 45 to 60 minutes. 

Data analysis 
The author provided the basic statistical and data processing of the survey results, and 
the investigators transcribed all 18 interviews, a task which took between three and 
five hours per interview. These transcripts were then reviewed for “quality terms” that 

were derived from the resultant set of consumer values. 
The value profile of participants was then matched with their consumer values. For 

instance, if one imagines a value profile is like the fingerprint of the participant, the 
consumer values are the words used by that person to describe the consumer value: 
when s/he thinks of Holbrook’s Play, s/he expresses that value as “cool,” “fun,” 
“exciting.” However, to create the artifact, averaging the results of the ESS and using 

the most common quality terms created an aggregated profile.  
The qualitative data collection process utilized in this study was inspired by 

grounded theory but it was not slavishly followed. The points of divergence, along with 
justifications for their use, are detailed below. 

Results 
Data processing based on Grounded Theory methodology 
Three of grounded theory’s four stages of analysis were utilized to process and 
interpret the participant interviews. These were codes, concepts, and categories. The 
stage that was omitted—theory—was extant in the artifacts used in the interviews. 
Furthermore, no additional theories were applied as part of this research. 
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Codes 

Holbrook’s eight consumer values formed the basis for the interview questions. The 
interviewers asked a series of two to three questions for each value consisting of an 

introductory and follow-up question(s). The values were the superstructure from which 
the entire process developed. 

Concepts 

After the interviews, all 18 interviews were transcribed. Key phrases and constructions 

of subject/verb/object were marked.  Grounded theory’s flexible approach to data 
allowed the interviewers, who had spent approximately five hours with each 
participant during interviews and data processing, to apply their own experience. This 
allowed for a much richer set of concepts for collection. 

Categories 

All the data were then categorized by both qualitative and quantitative means. Key 
concepts and synonyms were grouped, and instances of words and phrases were 
tabulated. Weights were established for each.  

Divergence from Grounded Theory methodology 

The research undertaken within this thesis was inspired by the core ideas of Grounded 
Theory but did not adhere to it rigidly. The theory’s explicit dictum of “processing all 
data,” including personal observations of the researchers, was not followed, for 
example.  The process did not capture such details. The data related to the selected 
population, students who had participated in either undergraduate or master’s 

education, along with their interviews.  
A literature review was undertaken and the interview questions were derived from 

that work. Although it was in breach of the strict rules of grounded theory, the author 
felt strongly that the interviews needed to have a specific shape: these were not pure 
sociologic investigations, but rather inquiries into perceptions and ideas that 
individuals had about values within online education. Had the purpose been to 

discover and document new social phenomena, a more orthodox approach would have 
been adopted. 

Next, the interviews were interactive and interrogative, consisting of open-ended 
questions, based on the relevant value frameworks and ideas about online education 
captured during the literature review, that were intended to draw the participants into 
discussions with the interviewers. Additionally, to aid in capturing the data, the 

interviews were recorded. This contravened grounded theory’s approach whereby the 
researcher quickly writes down information of interest during the interview, such as 
perceptions and important quotations.  The eventual outcome of the interviews—a 
series of terms used by the participants to describe the qualities of certain values—
required both this conversational approach and its recording. 
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Relationship with Research Contributions 

By producing a GORE artifact based on Schwartz’ basic values and Holbrook’s 
consumer values, the research proved the efficacy of the approach outlined in (Svee, 

Giannoulis, & Zdravkovic, 2012). Additionally, the implementation validated the 
value structure mappings presented in (Svee, Zdravkovic, & Giannoulis, 2012). 

Additional artifacts produced during the course of study include an interview 
questionnaire based on Holbrook’s typology of consumer values, as well as a list of 
quality terms, and their related values, for the online education domain. 

Utilizing Schwartz’ Value Theory to Capture the Values of Swedish 
and International Master’s Students 
This investigation proceeded with the administration of the European Social Survey 
(ESS) to a representative sample of students who applied for master’s programs within 
Sweden in the fall of 2011. By producing quantitative measures as utilized within the 
CPMM, this demonstration presents the final piece for complete implementation of the 

artifact. 

Procedure 
Participants 
Sweden has a centralized web portal for all university admissions: 
http://www.antagning.se or http://www.universityadmissions.se.  Every 

person, whether foreign or a Swedish national, uses this website to gain admission to 
all institutions of higher learning within the country. 

The Swedish Agency for Higher Education Services (Verket för högskoleservice, 
http://www.vhs.se) coordinates the admission process for higher education courses 
and programs, evaluates foreign upper secondary school qualifications, and administers 
the supporting systems. 

Data for research purposes is available from the Agency for a small processing fee, 
and the author contracted to receive the information contained in Table 34.  

Materials 
Data source 
The Swedish Agency for Higher Education Services (Verket för högskoleservice) was 

used as a data source to provide a simple random sample of applicants.  

Survey 
The primary part of the survey consisted of the 20 questions that constitute the ESS, 
which, via statements tailored to each participant’s gender, capture basic values. A 
small set of questions designed to capture segments of students, by capturing 

information on demographics, and context of use such as participant’s gender, cultural 
origin, devices used for connecting to the Internet, and others, was appended to the 
ESS. Surveys were available in English and Swedish, and software from SurveyGizmo 
(http://www.surveygizmo.com) was used to manage the data collection. In the event 
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that a participant selected a survey that did not match her/his gender, two questions 
redirected her/him to the appropriate one.  

Inducement 
Participants who completed the survey were offered the chance to receive a coupon for 

one free movie along with a medium popcorn and beverage at a national theater chain. 
This was deemed appropriate because of its ease of distribution, and its value of SEK 
150 fell below the amount that requires the participant to report it to the national tax 
office.  

Procedure 
Twelve specific population profiles were requested from VHS, as detailed below. 
Additionally, applicants had the opportunity to choose whether to receive information 
from third parties, and therefore the lists received included only those persons who had 
agreed to receive information from third parties. This significantly impacted the 
population groups. Additionally, the queries were randomized within the available 
cohort by VHS. 

The lists for the fall term of 2011 include year of birth, gender, and email address for: 
1. People with Swedish ID who applied for an advanced-level program at a university 

(not SU). 
2. People with Swedish ID who applied for an advanced-level program at SU.  
3. People without Swedish ID who applied for an advanced-level program at a 

university (not SU).  

4. People without Swedish ID who applied for an advanced-level program at SU.  
5. People who applied for an advanced-level program at a university (not SU) and 

with qualifications from a country other than Sweden. 
6. People who applied for an advanced-level program at SU and with qualifications 

from a country other than Sweden. 
The lists of master’s students in fall 2011 include year of birth, gender, and email 

address for: 
1. People with Swedish ID who applied for an advanced-level program at a university 

(not SU).  
2. People with Swedish ID who applied for an advanced-level program at SU.  
3. People without Swedish ID who applied for an advanced-level program at a 

university (not SU).  

4. People without Swedish ID who applied for an advanced-level program at SU. 
5. People who applied for an advanced-level program at a university (not SU) and 

with qualifications from a country other than Sweden. 
6. People who applied for an advanced-level program at SU and with qualifications 

from a country other than Sweden. 
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Table 34. Population Sample Sizes 

Cohort # University Selected 
Population 

Total  
Available 

  1 
  2 
  3 
  4 
  5 
  6 
  7 
  8 
  9 
10 
11 
12 

 

Not SU 
SU 
Not SU 
SU 
Not SU 
SU 
Not SU 
SU 
Not SU 
SU 
Not SU 
SU 

TOTAL 

270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 

 
3240 

5971 
919 
1772 
344 
1658 
323 
5289 
970 
22390 
4176 
21679 
4076 

69567 

 

Data are only available from VHS in physical form, and requestors must pay for labor 
and printing costs. Because of budget limitations, this impacted the quantity of data 

that could be requested, which resulted in 270 datapoints for each population. The 
data were converted from physical to digital format via Adobe Acrobat’s OCR facility. 
They were processed in Microsoft Excel to produce a clean data set.  

SurveyGizmo creates campaigns that can track participation, and to manage this 
more effectively, 24 versions of the survey were created—12 for males and 12 for 
females. Email addresses for each cohort were exported into each survey in 

SurveyGizmo, and a standard email was sent to all participants (i.e., there was no 
gender sorting, etc.). Reminder emails were sent to those who had not answered the 
survey, one per week, for the three weeks that the survey ran. 

Data Analysis 
Results from 218 participants (91 men, 127 women) are ranked in Table 35. On a 

scale of 1 to 6, weights closer to one indicate a strong personal identification with the 
value, and those approaching six indicate a lack thereof. 

For convenience, we have presented the survey’s results along a single segment/ 
demographics variable, namely “academic experience”, within which “Non-Master” 
indicates undergraduate students, and “Master” indicates those people who already 
have a master’s degree. Thus, this classification distinguishes the students with 

no/modest experience of in-campus and online education from those whose experience 
is substantially richer.  Table 35 summarizes the results of the survey for both the 
population segments, displaying the preference (quantitative measure) of the two 
segments of students (consumers) for basic values. 
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Table 35. ESS implementation results 

Ranking Schwartz’ Value 
Non-Master 

Schwartz’ Value 
Master 

1 Universalism 
(Ethics) 

1.881 Self-direction 
(Play)                        

1.927 

2 Benevolence 

(Spirituality)  

1.996 Benevolence 

(Spirituality)  

1.957 

3 Self-direction 
(Play)  

2.036 Universalism 
(Ethics)                           

1.996 

4 Achievement 
(Esteem)  

2.109 Achievement 
(Esteem)                           

2.03 

5 Stimulation 
(Play)  

2.518 Stimulation 
(Play)                           

2.604 

6 Security 
(Efficiency)
  

2.529 Hedonism 
(Aesthetics)
                            

2.61 

7 Hedonism 
(Aesthetics)
  

3.066 Security 
(Efficiency)
                            

2.768 

8 Conformity 
(Efficiency)
  

3.091 Conformity 
(Efficiency)
                           

3.146 

9 Tradition 
(Spirituality)
  

3.091 Tradition 
(Spirituality)
                           

3.146 

10 Power (Esteem)

                            

3.964 Power (Esteem)

                                                    

4.024 

**Schwartz’ value (Holbrook’s value)** 
Note: Weights closer to one indicate a strong personal identification with a basic value, 
and those approaching six indicate the opposite. 
 

Several key differences between the aggregated value profiles bear mentioning. First, 
the priorities of the first and third values are reversed between each of the populations, 
where Universalism is the most important to non-master’s students and Self-direction is 
the most important to master’s students. Another significant finding is the value 
Hedonism, under which the system’s appearance is taken into account. The difference 
between the two populations’ Schwartz values is 0.456.  

Such a difference (7.6%) should have an impact on how resources are directed 
during system development; if the students are more concerned with security than 
appearance, successful adoption of the system depends upon resources being directed 
towards the security aspect—the value which would have the highest likelihood of 
motivating the individuals to accept the system—rather than on another less important 
priority. Following the mappings between Schwartz’ and Holbrook’s value frameworks 
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explained in the previous section, it was possible to reflect the obtained preferences 
further to the consumer domain, i.e., to consumer values. 

The second part of the study involved profiling consumer values through individual 
interviews, wherein students were asked to describe their preferences for an online 
education system in terms of the eight Holbrook’s value archetypes. The interviews 

from Evaluation 2, Step 1, which included representatives from both the Non-Master 
and Master segments, were analyzed and stored by means of thematic analysis and 
were used as qualitative measures within the primary artifact. Table 36 presents several 
examples.  

Table 36. Examples of qualitative measures obtained during the interview process 

Holbrook Value Example of Qualitative Measure 

Efficiency • Save time 
• Access whenever/wherever 
• Repeat access to content (no limits) 

• Work during free time 
• Time limits for completing 

assignments 

Play • Discussion with others 
• Whimsical 
• Joke 

• Provide fun learning 
• Make layout customizable 
• Provide push-pull functions 

Aesthetics • Access (through web browser/app) 
• Interactive 

• No mountains of text 

Ethics • Fair (cheating) 
• Responsibility (self) 
• University must closely monitor 
• University’s reputation 

Differences between the two populations can be seen in their understanding of the 
value of Universalism/Ethics. Not only is the value prioritized differently (the non-
master’s students consider it their most important value, whereas for master’s students 
it ranks third) but the means they use to express it are quite different.  Non-master’s 
students are more inclined to see ethical lapses as something that the university should 
manage, via improved security for exams and outsourced proctoring. In contrast, 

master’s students prefer the matter to be managed on an individual level, as part of 
general behavior. Furthermore, these values mirror the differences between the two 
populations’ interest in self-direction, one group being more interested in individual 
freedom (master’s students) than the other.  

To summarize, as a result of the empirical study, and using the survey instrument of 
the basic value framework of Schwartz, we collected the preferences of a student 
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population, and thanks to the established mapping between the two frameworks, it 
was possible to weight the concretizations of Holbrook’s consumer values elicited in 
the individual interviews according to the survey results. 

7.1.3    Consumer Preferences in the Airlines Industry 
It has been the contention of this thesis that consumer preferences are an essential input 
to the requirements elicitation process of public-facing enterprise systems. While 

previous studies in this thesis have proposed a process to capture and translate 
consumer preferences into system-related goals using the Consumer Preference Meta-
Model (CPMM), there exists a knowledge gap on how this process can be automated 
at a large scale, when massive data sources, such as social media data, are used as 
inputs for the process. To address this problem, we use a case in which social media 
data related to four major US airlines was collected from Twitter, analyzed by a set of 

text mining techniques and hosted in a consumer preference model, which is further 
translated to goal models in the ADOxx modeling platform. The analysis of 
experimental results revealed that the collection, recognition, model creation, and 
mapping of consumer preferences can be fully or partly automated. The result of this 
study is a semi-automated method for capturing and filtering consumer preferences as 
goals for system development, which significantly increases the efficiency of large-scale 

consumer data processing. 
In this section, we present the design of a semi-automated process to capture 

consumer preferences from social media and translate them into system-related goals. 
The process involves the following steps: Data collection, Data cleaning and pre-
processing, Qualitative measure recognition, Quantitative measure calculation, 
Constructing CPMM instances and Mapping CPMM instances to the iStar goal model. 

An overview of the process design is presented in Figure 10 below. 
 
 
 
 
 

 
 
 
 
 

 

 

Figure 10.  Design of the semi-automated consumer preference capturing process 

Specific technical details of the implementation can be found in Papers 12 and 13.  Of 
specific interest to this thesis is its application to the case example. 
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Case Description 
The selected case study for this research is the requirement development for a customer 
self-service system of four major US-based airlines: American, United, Delta, and 

JetBlue. Most aspects of the airlines’ customer service have been assisted by 
information systems. For this reason, when a passenger comments or provides feedback 
about airline services, there is a high likelihood of relating the comment to a respective 
system function. Also, the high volume of passengers using airline services results in a 
large customer community. According to (Belobaba, Odoni, & Barnhart, n.d.), the US 
airline industry transported a total number of 769 million passengers in 2007. Given 

the popularity of Twitter in the US, tweets related to these airlines can be considered as 
a promising source of social media data to capture consumer preferences for an 
information system. 

Application of the Semi-Automated Consumer Preference Process 
Step 1: Data Collection. To capture only the relevant tweets, the results of Python 

script’s listening stream are filtered with Twitter mentions corresponding to the 
selected airlines: @AmericanAir, @united, @Delta and @JetBlue. 

To maximize the likelihood that relevant consumer preferences can be captured, we 
ran the listening script around the time of the winter storm Jonas from 21 to 25 
January 2016. This was based on the assumption that an increase in storm-related 
flight delays would result in more customer tweets about the airlines’ services, thus 

increasing the chance of obtaining system-related consumer preferences. Approximately 
212 megabytes of plain text data were captured during this period, corresponding to 
51,397 single tweets.  

Step 2: Data Cleaning and Pre-processing. Textual data collected in the previous 
step was converted to SQLite tables for further querying purposes. The results of this 
step involve SQLite tables containing 51,397 tweets posted by 29,784 distinct Twitter 

users. 48,733 of these tweets are in English and thus useable for further analysis. 
Step 3: Qualitative Measure Recognition. Since a keyword-based filtering method is 

utilized, the first task is to construct a complete and reliable list of seed words related 
to information systems in the airline industry. To ensure that the seed word list was 
constructed from both academic and practical perspectives, a set of academic 
publications (Buhalis, 2004; Chu, 2001) and industry reports about IT strategies and 

ICT trends in the aviation domain (SITA, 2015) were consulted. 
Having the list of seed words constructed, the next task was to apply the research’s 

four-step process designed to identify useful tweets. Since the application of the process 
for the entire list is highly detailed, this process is demonstrated by the following 
example. In the case where the analyst is interested in discovering consumer preferences 
related to the email notification function of a future system, the corresponding process 

is as follows: 
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1. Pick “email” from the list of seed words.  
2. Use term frequency analysis to assess how often consumers mention “email” in 

their tweets. From the dataset the word “email” appears in 308 of 48,773 tweets, 
which is sufficient for further analysis. 

3. Use bigram/trigram analysis and co-occurrence analysis techniques to analyze the 

context in which the word “email” is used. In the case study, by applying term co-
occurrence with the seed word “email”, it is revealed that the most common 
words that co-occur with “email” are “cancelled” (or “canceled”) and “flight” (65 
tweets). This leads to an initial idea that many consumers demand an email 
notification function when their flights are canceled. 

4. Finally, filter the tweets containing these three co-occurring words in the database. 

Part of the result is shown in the following figure: 

Figure 11.  Qualitative measure recognition from the seed word “email” 

From the four filtered tweets in this figure, two qualitative measures can be derived: 

• Notification email should be sent to travelers when a flight is cancelled 
(Efficiency). This qualitative feature is indicated by the first three tweets. 

• Reliable rebooking functions should be provided via email when a flight is 
canceled (Excellence). This qualitative feature is suggested by the fourth tweet. 

Step 4: Quantitative Measure Calculation. In this step, Quantitative Measures are 
automatically calculated for the captured Qualitative Measures. The result of this step 
is a list of selected tweets with qualitative features captured and classified into the 

relevant Holbrook archetype. 
Step 5: Constructing CPMM instances. Up to this step, input data for CPMM has been 
completely prepared. Further, we developed a tool to read this input data and generate 
CPMM instances. The tool also allows users to configure model generation parameters 
depending on their analysis demands. These parameters are defined around core 
elements of CPMM, including Context of Use, Consumer Driver (archetype) and 

Quantitative Measure. In the example in Figure 12, only qualitative measures satisfying 
the following criteria are represented in CPMM instances: 

• Only measures belonging to Efficiency and Ethics categories are considered. 

• Only system-related preferences from Delta and JetBlue customers are selected. 

• A minimum Follower Measure (FM) of 25,000 is used, which means ideas of 
selected preferences can be spread over a community of 25,000 Twitter users. 
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Figure 12.  A CPMM instance for the described example 

In Figure 12, the Demographics from the CPMM (Figure 6) are absent because in this 
study of the collected tweets, information such as the user’s location, or profession, 
was often missing; however, such information could be quite relevant when measuring 
the relevance of the preferences in regard to what should be eventually provided by 
supporting IS components. 

Step 6: Mapping CPMM instances to iStar goal model. In the final step, CPMM 
instances are mapped to SDM and SRM models by an automated tool. Following the 
same example with the previous step, the SRM model is shown in Figure 13 below. 



 125 

 

 

Figure 13.  Generated iStar SRM model 

Case Study Summary Applying the semi-automated consumer preference capturing 
process to this case study, 1,374 tweets containing possible features for the future 
customer self-service system have been recognized from a dataset of 48,733 tweets 

collected in English. These tweets were posted by a community of 1,183 distinct Twitter 
users. 207 qualitative features have been derived from the selected tweets into 18 
groups of features. 

This research extends work presented in (Svee & Zdravkovic, 2015, 2016; 
Zdravkovic et al., 2013) as part of an overall effort to move consumer preferences 
toward greater model orientation. It considers opportunities for automation related to 

the development and application of the Consumer Preference Meta-Model to support 
user preferences according to their value-related content and segmentation, as well as 
the quantitative thresholds set by decision makers. In the semi-automated method 
introduced by this research, CPMM functions as the connecting bridge between 
consumer opinion analysis and system-related goal definition, in addition to facilitating 
the design of the method that categorizes recognized features into different consumer 

segments and prioritizes those features by quantitative measures. CPMM is thus 
equivalent to the role of Business Intelligence (BI) solutions, allowing business analysts 
to observe enterprise data from various dimensions and, depending on the analysis 
demand, present only the most significant and appropriate information. 

7.2    Summary of Results 
Through the use of CPMM, it was possible to produce requirements for information 
systems in the demonstrations: the post-hoc processing of survey data which, when 
viewing the consumer-preference focus of CPMM, was able to produce requirements 
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for a patient health records system; the automation related to the development and 
application of the Consumer Preference Meta-Model to support user preferences; and 
the generation of requirements for an online education system through the use of 
interviews developed explicitly to capture consumer preferences, in addition to the use 
of a psychology survey that provides a view into the basic, deeply held values of 

individuals. 
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Chapter 8    Conclusions and Future Work 

The intention of this work was to foster a dialog about the uses for non-economic 
values within the realm of enterprise modeling by first highlighting the deficiencies in 
the status quo and then exploring means to correct it through the use of design science. 

This work focused on non-economic values, as expressed through consumer 
preferences, as one important factor that should influence the development of 
information systems. The primary goal of this research was to elicit such values for 
requirements in the development of information systems, and several specific goals 
were proposed.  
1. To develop and present a formalization of, and development guidelines for, the use 

of consumer preferences within information systems development. 
2. To link the formalization of consumer preferences to business strategy. 
3. To link the formalization of consumer preferences to enterprise architecture. 
4. To link the formalization of consumer preferences to requirements engineering.  
The lack of consumer value-awareness within information systems design was first 
identified and, through an extensive literature review, was proven to both exist and to 

be a significant problem worth solving. The problem area was delimited to business 
strategy, enterprise architecture, and requirements engineering to provide the broadest 
base possible for including consumer values within the topic of information systems: 
these foundational areas underlie everything within this research area.  

This research was undertaken to provide a number of contributions in support of 
the primary artifact—the Consumer Preference Meta-Model—whose formulation 

satisfies Goal 1.  
In Goal 2, mapping basic values onto consumer values and then mapping consumer 

values, basic values, and human needs to each other were necessary steps in completing 
the logical foundation for CPMM. 

In Goal 3, these logical mappings were applied to enterprise architecture, first by 
mapping them to the enterprise architecture standard ISO 42010, and then by 

extending CPMM into a specific version for enterprise architecture. 
Goal 4 was fulfilled by expressing consumer preferences through two case 

examples: the first in which the value frameworks upon which CPMM is constructed 
were used to develop requirements for a system of personal health records through the 
post hoc processing of survey data, and the other involving the development of 
requirements for an online education system. The ability to capture values in such a 

manner that they can be consumed during the modeling process demonstrates that this 
goal was achieved.  
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Software engineering is the application of a systematic, disciplined, quantifiable 
approach to the design, development, operation, and maintenance of software and the 
study of such approaches; that is, the application of engineering to software (Abran & 
Moore, 2004). It is under this larger rubric that the future directions of this research 
will include bringing values-awareness to its sub-disciplines, such as software testing 

(VAST) and configuration management (VACM), and also eventually to software 
engineering itself (VASE). In the pursuit of more ethical and humane information 
systems, such a broadly focused attempt is necessary.  

To that end, values-aware requirements engineering (VARE) should allow for the 
development of more humane computing solutions to the problems faced by businesses 
in their quest to align better with their internal and external customers. 
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Chapter 9    Publications 

The articles and journal papers germane to this work are listed in the following 
sections, and their ordering reflects both their sequential and logical development in 
support of the primary artifact, the Consumer Preference Meta-Model.  

Table 37 repeats Table 1, and displays the questions presented in §1.3 along with 
the specific paper in which they are addressed. Author contributions are listed in 
Appendix 4:    Author’s Participation in Relevant Publications. 

Complete copies of all publications can be found in Appendix 5:    Included Papers. 

Table 37: Research questions and related source publications 

Research Question Presented in Chapter Related Papers 

1) Formalization of consumer 
preferences for use in information 
systems development 

4 1, 2, 3, 7, 9, 
10,11,12,13 

2) Linking formalization of consumer 
preferences with business strategy 

5 1, 3, 10 

3) Linking formalization of consumer 
preferences with enterprise 
architecture 

6 2, 8 

4) Linking formalization of consumer 
preferences with requirements 
engineering 

7 3,4,5,6,7 

9.1    Relevant Publications 
1. Svee, E.-O., Giannoulis, C., & Zdravkovic, J. (2011). Modeling Business Strategy: 

A Consumer Value Perspective. In The Practice of Enterprise Modeling (pp. 67–
81). Springer-Verlag New York, Inc. 

2. Svee, E.-O., Zdravkovic, J., & Giannoulis, C. (2012). Consumer value-aware 
enterprise architecture. In Software Business (pp. 55–69) 

3. Svee, E.-O., Giannoulis, C., & Zdravkovic, J. (2012). Towards Consumer 
Preference-Aware Requirements. In Advanced Information Systems Engineering 
Workshops (pp. 531–542). Springer-Verlag New York, Inc. 

4. Zdravkovic, J., Giannoulis, C., & Svee, E. O. (2013). Using iStar to Capture 

Consumer Preferences as Requirements for Software Product Lines. In iStar (pp. 
97-102). 
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5. Svee, E.-O., Kvist, M., & Velupillai, S. (2013). Capturing and Representing Values 
for Requirements of Personal Health Records. In Short Paper Proceedings of the 
6th IFIP WG 8.1 Working Conference on the Practice of Enterprise Modeling 
(PoEM 2013), J. Grabis, M. Kirikova, J. Zdravkovic, and J. Stirna (Eds) (Vol. 
1023, pp. 166–175). CEUR-WS. 

6. Svee, E. O., & Zdravkovic, J. (2014). Using Intentional Modeling to Discover the 
User Preferences in Existing Software Systems. In 7th International iStar 
Workshop (iStar 2014), Thessaloniki, Greece, June 16-17, 2014. CEUR-WS. 

7. Svee, E. O., & Zdravkovic, J. (2015, June). Extending Enterprise Architectures to 
Capture Consumer Values: The Case of TOGAF. In Advanced Information 
Systems Engineering Workshops (pp. 221-232). Springer International Publishing. 

8. Svee, E. O., & Zdravkovic, J. (2015). Towards a Consumer Preference-Based 
Taxonomy for Information Systems Development. In Perspectives in Business 
Informatics Research (pp. 213-227). Springer International Publishing. 

9. Svee, E. O., & Zdravkovic, J. (2015). Case-Based Development of Consumer 
Preferences Using Brand Personality and Values Co-creation. In The Practice of 
Enterprise Modeling (pp. 159-173). Springer International Publishing. 

10. Giannoulis, C., Svee, E.-O., & Zdravkovic, J. (2013). Capturing Consumer 
Preference in System Requirements through Business Strategy. International 
Journal of Information System Modeling and Design (IJISMD) 4(4), 1-26. 

11. Zdravkovic, J., Svee, E. O., & Giannoulis, C. (2013). Capturing consumer 
preferences as requirements for software product lines. Requirements Engineering, 
20(1) (pp. 71-90). Springer International Publishing. 

12. Svee, E. O., & Zdravkovic, J. (2016) A Model-based Approach for Capturing 
Consumer Preferences from Crowdsources: the Case of Twitter. In: 10th 
International Conference on Research Challenges in Information Science (RCIS), 
(pp. 65-76) IEEE Press. 

13. Nguyen, V., Svee, E. O., & Zdravkovic, J. (2016). A Semi-Automated Method for 
Capturing Consumer Preferences for System Requirement. In The Practice of 

Enterprise Modeling (PoEM). Springer-Verlag New York, Inc. 

9.2    Publications not included 
1. Svee, E. O., Sanches, P., & Bylund, M. (2009). Time geography rediscovered: a 

common language for location-oriented services. In Proceedings of the 2nd 

International Workshop on Location and the Web (pp. 11:1-11:4). New York, 
NY, USA: ACM. http://dx.doi.org/10.1145/1507136.1507147 

2. Mojtahed, V., Svee, E. O., & Zdravkovic, J. (2010). Semantic Enhancements when 
Designing a BOM-based Conceptual Model Repository. In Proc. 2010 European 
Simulation Interoperability Workshop (SIW).  

3. Svee, E. O., & Zdravkovic, J. (2015) iStar Instruction in Mixed Student Cohort 

Environments, In 1st International iStar Teaching Workshop (iStarT 2015), June 
9, 2015. CEUR-WS. 
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4. Sanches, P., Svee, E. O., Bylund, M., Hirsch, B., & Boman, M. (2013). Knowing 
Your Population: Privacy-Sensitive Mining of Massive Data. Network and 
Communication Technologies, 2(1), 34.  

5. Bylund, M., Svee, E. O., & Sanches, P. (2010) Collecting and Associating Data, 
Patent filing PCT/EP2010/054867, WIPO 

http://patentscope.wipo.int/search/en/WO2010119051 
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Appendix 1:    Glossary 

Term Definition 

Architecture 
 

Choices that define the portfolio of 
applications, the configuration of 
hardware, software, and communication, 
and the data architecture that collectively 
define the technical infrastructure 
(Henderson & Venkatraman, 1993) 
                             or 
The fundamental organization of a system, 
embodied in its components, their 
relationships with each other and the 
environment, and the principles governing 
its design and evolution (International 
Organization for Standardization, 2011). 

Business/IT alignment Alignment is business and IT working 
together to reach a common goal 
(Campbell, 2005). 

Business strategy Pattern of decisions in a company that 
determines and reveals its objectives, 
purposes, or goals, produces the principal 
policies and plans for achieving those 
goals, and defines the range of business the 
company is to pursue (Andrews, 1980). 

Consumer driver Preferences that drive a consumer’s 
evaluative process as they seek fulfillment 
(Svee, Giannoulis et al., 2012). 
Encapsulates consumer need, consumer 
motivation, and consumer value within the 
CPMM. 

 

Consumer need Basic human need that must be satisfied, 
derived from Maslow (Maslow, 1943; 
Svee, Giannoulis et al., 2012).  

 

Consumer preference Well-defined preference order or utility 
function, such that the consumer selects 
from any choice set the alternative that 
offers the highest utility (Dhar & 
Simonson, 1992). 
 

Consumer value A judgment based on a comparative, 
preferential experience (Holbrook, 1999)  
represented by distinct types within the 
consumption experience. 
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Economic value Classical economics discusses economic 
value in two ways: value in use and value 
in exchange.  In this work, the utility value 
(e.g., value in use) is not explicitly 
discussed, but rather the focus is on the 
exchange value as defined by Adam Smith: 
“the value of any commodity…to the 
person who possesses it, and who means 
not to use or consume it himself, but to 
exchange it for other commodities, is equal 
to the quantity of labor which it enables 
him to purchase or command” (Smith, 
1776, p. 16). 
 
The utility or the outcome of buying a 
good or a service (Ravald & Grönroos, 
1996). 
 

Enterprise architecture Fundamental conception of an enterprise 
as captured by a set of elements, their 
relationships with each other and with the 
environment (International Organization 
for Standardization, 2011). 
 

Enterprise modeling Some form of knowledge capitalization 
about a single or networked enterprise as a 
result of producing descriptive and 
behavioral models (Dowell, 2007). 
 

Goal An intentional desire of an actor (“iStar 
Wiki, iStar Guide,” 2013). 
 

Goal-oriented requirements  
     engineering 

Exploring and documenting requirements 
and organizational goals with implications 
for information systems (Yu & 
Mylopoulos, 1998). 
 

Non-economic value The present work uses the general idea of 
value formulated by the Austrian School of 
Economics for its definition of non-
economic values, one where value is not 
expressed in terms of capital or labor 
exchange. According to von Mises, this 
state occurs when the value of a good is 
not determined by any inherent property 
of the good, nor by the amount of labor 
required to produce the good, but rather is 
determined by the importance an 
individual places on a good for the 
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achievement of their preferred ends (von 
Mises, 1949). 

Non-economic value preference An evaluative judgment, where something 
is more or less desirable in comparison to 
something else (Holbrook, 1999). 
 

Requirements engineering Process of developing requirements 
through an iterative co-operative process 
of analyzing the problem, documenting the 
resulting observations in a variety of 
representation formats, and checking the 
accuracy of the understanding gained 
(Loucopoulos & Karakostas, 1995).  
 

Stakeholder An individual, team, or organization (or 
classes thereof) with interests in, or 
concerns relative to, the outcome of the 
architecture (The Open Group, 2011). 
 

Value Referring to what a person or group of 
people consider important in life 
(Schwartz, 1992).  
 

Value exchange Meaning that something of value is 
transferred between two actors 
(Johannesson & Bergholtz, 2010). 
 

Value modeling Models which focus on the business 
motivations and intentions behind business 
processes and describe them in terms of 
high-level notions like actors, resources, 
and value exchanges (Johannesson & 
Bergholtz, 2010). 
 
 

Value object Something that is of economic value for at 
least one actor (Johannesson & Bergholtz, 
2010).  
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Appendix 2:    Mapping Holbrook’s Consumer 
Values to Kaplan & Norton’s Strategy 
Maps 

In this section we show how strategy maps can be enriched by consumer values. This is 
accomplished by linking goals from the four strategy maps from Kaplan and Norton to 
Holbrook’s consumer value typology. Through this it becomes possible to integrate 
such values into strategy, opening up additional possibilities for development (Svee et 
al., 2011).  Below, each strategy is shown along with those consumer values relevant to 
it. 

Best Total Cost 
Companies utilizing the Best Total Cost strategy deliver highly competitive prices 
combined with consistent quality, ease and speed of purchase, and excellent—though 
not comprehensive—product selection. The cost also includes the time required by the 
customer to purchase and receive the product or service; by delivering on this value 
proposition, companies often reduce the time required to order and acquire the product 
or service.  This benefits both the customers and the companies themselves (Kaplan & 

Norton, 2004a). 

Table 38. Customer objectives for Best Total Cost and their related consumer values 

Consumer Value Customer Objectives for Product Leadership Strategy 
 Lowest Cost 

Supplier 
Consistently 
High 

Quality 

Speedy 
Purchase 

Appropriate 
Selection 

Efficiency √ √ √ √ 
Excellence √ √ √ √ 
Play     

Aesthetics     

Status     

Esteem     

Ethics     

Spirituality     

 
Lowest Cost Supplier. Cost is often a function of Efficiency, whereby inputs and 
outputs are well balanced. Less waste in the manufacturing process decreases the 
amount of material needed, and the attendant costs decrease as well. It is important to 
remember that the value propositions within each strategy support each other, so high 
quality would necessarily be factored into this decision. To maximize their returns, 

businesses look for suppliers whose costs are low but whose quality is in line with their 
needs.  
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Holbrook states that Efficiency is often expressed as a ratio of inputs versus outputs 
(Holbrook, 1999); for example, mileage per given unit of fuel. Referring back to the 
bookseller example, Efficiency could refer to a supplier who manages costs by 
minimizing shipments to customers through careful monitoring and packaging of 
orders; e.g., Amazon’s option to group-order items into fewer shipments. 

Excellence expresses an appreciation of something’s potential ability to serve as a 
means to some end (Holbrook, 1999). The bookseller must ensure that when selecting 
the supplier they are offering the lowest price.  
Consistently High Quality. Working towards achieving consistently high quality 
provides a number of ancillary benefits for companies. When customers make a 
decision based on cost they are often looking for efficiency: they know a company has 

a high-quality product or service and they do not have the time or monetary resources 
to bother with lower quality goods. By purchasing the highest good, product, or service 
that they can, they lower their risk of delays and time-consuming hassles. 

Excellence can convey many things, but according to Holbrook this value’s 
differentiating dimension from Efficiency is Reactive. The customer apprehending a 
high-quality good, product or service increases the value that they placed upon them.  

Speedy Purchase. Quick transaction turnaround is a benefit to both companies and 
their customers: the companies are able to process more transactions and customers are 
able to better allocate their time, a resource often as precious as money.  

If one sees Efficiency as a measure of inputs versus outputs, a speedy purchase 
would allow both customers and businesses to maximize their time savings and their 
attendant profits; more customers served via more transactions grows income, and 

Efficiency allows customers to save money via cheaper prices and time saved. 
In this value proposition, Excellence differs from Efficiency because of the reactivity 

of the consumer: by noticing the well-organized and well-structured purchase process, 
the consumer has one fewer worry to concern her/himself with, making parting with 
money less bothersome.  
Appropriate Selection. Companies manage to the rule and not the exception when 

following the Best Total Cost principle; they stock a more limited set of items to meet 
the needs of their target customers, rather than carrying something for everyone. By 
paying close attention to their customers and managing their inventories accordingly, 
companies are able to achieve efficiencies of scale, for example, by contracting with 
their lowest cost suppliers for larger orders.  

As a function of Efficiency, inventory management is one of the greatest keys to the 

success of a business. Having goods available that consumers want, at the proper time 
and place, requires an efficient supply chain, one that forecasts demand and factors in 
delivery times and supplier issues. This in turn leads to customers’ reactive experience 
of finding what they want where and when they need it, a function of Excellence.  

Product Leadership 
The Product Leadership customer value proposition strategy aims at products and 
services that expand existing performance boundaries into the highly desirable and it 
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includes the following general goals (originally named objectives): first to market, high 

performance products, and new customer segments.  

Table 39. Customer objectives for Product Leadership  
and their related consumer values 

Consumer Value Customer Objectives 
 First to 

Market 

High Performance 

Products 

New Customer 

Segments 

Efficiency √ √ √ 
Excellence √ √ √ 
Play  √ √ 
Aesthetics  √ √ 

Status   √ 
Esteem   √ 
Ethics   √ 
Spirituality   √ 

 

First to Market. Kaplan and Norton provide two primary reasons why companies 
might choose to be first to market: the first is that those products which are the first to 
be introduced often command high prices, and/or that the possibility for customer 
lock-in exists; the second is that high switching costs for customers make it easy for 
early movers to defend their lucrative market (Kaplan & Norton, 1996). 

These closely relate to Holbrook’s archetypes of Efficiency and Excellence. For 

example, the utilitarian focus of Efficiency can be found in the time saving a customer 
would accrue by shopping via the newly available online portal of a business as 
opposed to the bricks-and-mortar location of a competitor. For example, Amazon.com 
grew to prominence primarily by being the prime mover in a retail space (bookselling) 
that had not undergone a shift to online sales. 

Excellence is also utilitarian, but, according to Holbrook’s dimensions, it is Reactive 

rather than Active. If the actual experience is compared with the expectations of that 
experience, Excellence relates closely to the concept of satisfaction and appears to 
constitute the essence of what we mean by quality (Holbrook, 1999). In the case of 
purchasing a book from Amazon, the customer could experience an innate sense of 
satisfaction based on the quality of the entire shopping experience, taking into account 
the efficiency-accrued time saving, among other benefits. 

High-Performance Products. Superior product functionality, relating to matters such as 
speed, accuracy, and power, lies at the heart of high-performance products. Four of 
Holbrook’s consumer values are directly related to this: Efficiency, Excellence, Play, 
and Aesthetics. 

From the consumer perspective, a high-performance product is most likely to be 
both efficient, whereby its active use allows some self-oriented purpose to be met, and 

excellent, whereby the product is admired for its intrinsic abilities to accomplish some 
end.  An automobile allows someone to travel more quickly (Efficient) but the 
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experience of driving one of high quality provides a different level of appreciation to 
the consumer (Excellent) than that of driving one of lower quality. 

Additionally, Play and its counterpart Aesthetics can also be related to high-
performance products. Product enjoyment, based on direct use of the product or an 
appreciation of its overall design, is seen as relating to these. Apple products command 

a premium in the marketplace, largely because consumers derive pleasure from using 
their well-designed products, as well as having a general appreciation of their 
appearance and aesthetics. 
New Customer Segments. All eight consumer values are needed to acquire and develop 
new customer segments. In addition to the four previously discussed (Efficiency, 
Excellence, Play, and Aesthetics), the remaining four (Status, Esteem, Ethics, 

Spirituality) can also play an important role in the process. 
Status is perhaps one of the most important in this segment, as early adopters are 

one of the primary targets of Product Leadership strategy. Through their latest 
acquisition, consumers are often seeking to display various personal characteristics 
(intelligence, success) through the medium of the object. Similarly, Esteem is an 
internally directed idea, whereby the consumer enjoys a self-congratulatory moment for 

having purchased a particular item. 
Ethics and Spirituality can be very powerful consumer values, but they can be 

difficult to work with and must be handled with great care and delicacy, particularly 
Spirituality. Whereas Ethics is driven by a selfless motivation, Spirituality is self-
directed. Someone may donate blood as a means to help others (Ethics), whereas 
someone else may attend a meditation retreat with the goal of achieving a higher state 

of consciousness (Spirituality). 
Viewed under the label of Ethics, a consumer might be motivated to engage in a 

micro-lending program as a means to help those entrepreneurs s/he sees as deserving of 
assistance. Although the loan is repaid, interest is often not accrued, making the 
venture unprofitable from a monetary standpoint. Similarly, a spiritual person may 
donate funds in response to an appeal by religious leaders; through her/his consumptive 

act, s/he is guaranteed a connection to a higher power. 

Complete Customer Solutions 
Complete Customer Solutions emphasizes building long-lasting relationships with 
customers: for example, the present work’s link to strategy with value-focused thinking 
(Keeney, 1996). 

The customer value proposition of Complete Customer Solutions aims to provide 
the best total solution for customers, and it includes the following general goals 

(originally named objectives): quality of solutions provided to customers, number of 
products and services per customer, customer retention, and lifetime customer 
profitability. Therefore, we analyze them one by one and identify which consumer 
values are relevant to the enhancement of strategy maps and which are not. 
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Table 40. Customer perspective goals for Complete Customer Solutions and their 
related consumer values 

Consumer Value Customer Objectives 
 Number of 

Products and 
Services per 

Customer 

Quality of Solutions  
Provided to Customers 

Lifetime 
Customer 
Profitability 

Customer 
Retention 

Efficiency √ √ √ √ 
Excellence √ √ √ √ 
Play  √ √ √ 
Aesthetics  √ √ √ 

Status    √ 
Esteem  √ √ √ 
Ethics    √ 
Spirituality    √ 

 

Number of Products and Services per Customer. Two of Holbrook’s consumer values 
are directly related to high-quality products: Efficiency and Excellence. From the 
consumer perspective, such a product is most likely to be both efficient, whereby its 
active use allows some self-oriented purpose to be accomplished, and excellent, 
whereby the product is admired for its intrinsic abilities to accomplish some end. An 
automobile allows someone to travel more quickly (Efficient) but the experience of 

driving one of high quality implies a different level of appreciation for the consumer 
(Excellent) than that of driving one of lower quality. 
Quality of Solutions Provided to Customers and Lifetime Customer Profitability. These 
objectives entail a deep understanding about what customers value, and combine it 
with the ability to bundle products into individually customized solutions. These 
objectives speak to the completeness of a solution, and are most closely related to 

Holbrook’s values Efficiency, Excellence, Play, Aesthetics, and Esteem.  
 For example, the utilitarian focus of Efficiency can be found in the time saving a 

customer would accrue by shopping via the new online portal of a business as opposed 
to the physical location of a more traditional competitor. For example, Amazon grew 
to prominence by being the prime mover in a retail space (bookselling) that had not 
undergone a shift to online sales. Amazon now offers many products for sale, and has 

numerous purchasing and delivery options from physical goods to music downloads. It 
offers a complete, individually tailored solution to its customers, one that continues to 
grow and evolve over time.  

Excellence is also utilitarian, and in comparing the actual experience with the 
expectations for that experience, Excellence relates closely to the concept of 
satisfaction and appears to constitute the essence of what is generally understood as 

quality. 
Play and its counterpart Aesthetics could also be related to high performance 

products. Product enjoyment, based either on direct use of the product or on an 
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appreciation of its overall design, is seen as relating to these. Braun consumer products 
command a premium in the marketplace, largely because consumers derive pleasure 
from using their well-designed products, as well as having a general appreciation for 
their appearance.  

Esteem is an internally directed idea, whereby the consumer has a self-

congratulatory moment for having purchased a particular item: “No one was ever fired 
for hiring IBM.” Although the veracity of the statement might be questioned, the 
general premise is that, although IBM is not known for producing the most 
technologically advanced, the most powerful, or the fastest products, it is widely 
respected for providing a complete customer solution—from hardware, to software, to 
training—delivered in a customized solution.  

Customer Retention. Kaplan and Norton state that this objective is about the quality of 
relationships (Kaplan & Norton, 2004a). Exceptional service is involved, making it 
critical that the organization has access to a diverse array of capabilities to develop the 
best means to serve their customers. Thus, all eight consumer values are needed to 
acquire and develop new customer segments, as well as to enrich and deepen those 
relationships.  

In addition to the five previously discussed (Efficiency, Excellence, Play, Aesthetics 
and Esteem), the remaining three (Status, Ethics, Spirituality) can also play an 
important role in the process.  

Status is important in this segment as early adopters are one of the primary targets 
for customer engagement. By displaying the latest and greatest, consumers often seek to 
display various personal characteristics (intelligence, success) via the medium of the 

object.  
Ethics and Spirituality can be very powerful consumer values, but they can be 

difficult to work with and must be handled with great care and delicacy, particularly 
Spirituality. Although it might be considered a great leap to include them in this 
objective, it is important to view them solely as possible means to achieve it. Whereas 
Ethics is driven by a selfless motivation, Spirituality is self-directed. 

System Lock-in 
Under the lock-in strategy, companies generate long-term sustainable value by creating 
high switching costs for their customers. This situation can occur in various ways, but 
the key reason is generally creating a high barrier for the customer to switch to a 
competitor’s products. Examples include industry standards that are difficult for rivals 
to replicate and are therefore costlier for customers to switch out of.  The value of 
lock-in strategies depends on the specialized knowledge, patents, and licensing 

agreements that prevent competitors from developing products and offering post-sale 
products and services that provide for continuing profits. 
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Table 41. Customer objectives for System Lock-in and their related consumer values 

Consumer Value Customer Objectives for Product Leadership Strategy 
 Broad  

selection/ 

Convenient 
Access 

 
Widely Used 

Standard 

Stable  
Platform 

Innovation 

Easy-to-Use Platform 
and 

Standard 

Efficiency √ √ √ √ √ 
Excellence √ √ √ √ √ 
Play      

Aesthetics      

Status      

Esteem      

Ethics      

Spirituality      

 
Offer Broad Selection/Convenient Access. It can be efficient to offer easily acquired 
products by having a low-cost of entry for consumers. Distributing goods and services 
widely means customers have an easier time finding them and vendors are more likely 
to support the producer. This is one of the first steps to advancing System Lock-in. 

Having a selection of products sufficient to meet the customers’ needs is also critical. 
Excellence is when access to a product choice is sufficiently broad and sufficiently 

accessible. If the product offered at a local shop does not satisfy customers, they do not 
consider this an appropriate use of their resources (Efficiency) and thus have a poorer 
view of the vendors. In this scenario, if the customer has researched a desired solution 
but cannot purchase it because of poor distribution, the value proposition becomes 

worthless.   
Widely Used Standard. Quoting Hax and Wilde, Kaplan states that a prerequisite for 
System Lock-in is for the company’s core, proprietary product to become an industry 
standard (Hax & Wilde, 2001; Kaplan & Norton, 2004b). This can occur for reasons 
of Excellence, whereby the product is widely acknowledged as the best available, or 
Efficiency, whereby the incumbent costs of switching are prohibitive. 

Stable Platform Innovation. By being widely used, a product necessarily develops an 
ecosystem of compatible, supporting products called complementors  (Hax & Wilde, 
2001; Kaplan & Norton, 2004b).  This forces the incumbent player to slowly and 
steadily evolve its product to ensure continued support by its supporting players; with 
an installed base of 800 million users, Microsoft has often delayed discontinuing 
support for Windows XP because of such issues. 

Efficiency works to provide progress that is not too rapid, but moves the state of 
the art forward while also carrying with it complementors. Large shifts are not feasible 
and this allows customers to plan judiciously for system upgrades and changes. A well-
telegraphed upgrade path has allowed Microsoft to show both its individual and its 
corporate customers the direction Windows is taking, allowing both time to respond 
accordingly. Excellence allows users to feel confident in their choices: their resources 
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will not be wasted, and proper planning is possible—as the old adage states, no one 
ever got fired for hiring IBM. 
Easy to Use. For something to become an industry standard, customers must first begin 
using the good, product, or service in large numbers. The consequent costs of 
implementation—both monetary and otherwise—must be sufficiently low and the costs 

of switching sufficiently high. Making a product easy to use and implement is key to 
this equation. 

Microsoft Windows is installed on a new computer system at the factory and comes 
ready to use after the box is opened. As opposed to hard-coded operating systems such 
as those built on embedded systems, Windows can be uninstalled and upgraded at low 
cost. It is efficient because it optimizes the resources needed for system management 

and excellent because the service can be seen as functioning with minimal problems.  
Platform and Standard.  Building on both widely used standard and stable platform 

innovation, this value proposition shows how a company can move from a mere 
product to a complete product suite, allowing for continuing profits. 

Microsoft Windows exemplifies such a system, wherein the operating system 
became the basis for all Microsoft’s other lines of business: Microsoft Office is 

optimized for Windows, and connects best to Microsoft Exchange Communication 
Server for email and scheduling. These in turn are designed for Microsoft Windows 
Server products, and so on. 

Such an ecosystem allows customers to efficiently manage their information 
infrastructure with less hassle. The internal thought processes in an IT group would 
sound similar to “Rather than install a competitor’s email product—a decision which 

carries great risk for down time—it is probably safest to continue with the Microsoft 
product family”. Effectively carrying this out carries with it the imprimatur of success, 
reinforcing in the customer’s mind that s/he has made an excellent choice.  
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Appendix 3:    Portrait Values Questionnaire as 
implemented via the European Social 
Survey 

The empirical study used as the basis for Paper 4 is Schwartz’ Portrait Values 
Questionnaire (PVQ) as implemented via the European Social Survey (Norwegian 
Social Science Data Services, n.d.) 
The questions were rated on a Likert scale as seen below in Table 33, “Participant 
Selection.” The column “Selection Value” indicates the numeric weight assigned to 
each answer.  

Table 42. Scale values for ESS 

Participant Selection Selection Value 

Very much like me 
Like me 
Somewhat like me 
A little like me 
Not like me 
Not like me at all 

 

1 
2 
3 
4 
5 
6 

 
Questions are related, and average values for particular combinations provide the 
importance of each value to that person. These combinations are seen in Table 34. 

Table 43. Question combinations used for processing ESS  

Basic Value Question Combination 

Achievement 
Benevolence 
Conformity  
Hedonism  
Security 
Self-determination 
Stimulation 
Power 
Tradition 
Universalism 

4+13 
12+17 
7+16 
10+20 
5+14 
1+11 
6+15 
2 
9+19 
3+8+18 

The survey is gendered, meaning that males and females are given the same questions, 
albeit tailored to their particular gender. 
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ESS Questions 
1. Thinking up new ideas and being creative is important to her/him. S/he likes to do 

things in her/his own original way. 
2. It is important to her/him to be rich.  S/he wants to have a lot of money and 

expensive things. 

3. S/he thinks it is important that every person in the world be treated equally.  S/he 
believes everyone should have equal opportunities in life. 

4. It is important to her/him to show her/his abilities. S/he wants people to admire 
what s/he does. 

5. It is important to her/him to live in secure surroundings. S/he avoids anything that 
might endanger her/his safety. 

6. S/he likes surprises and is always looking for new things to do. S/he thinks it is 
important to do lots of different things in life. 

7. S/he believes that people should do what they’re told. S/he thinks people should 
follow rules at all times, even when no one is watching. 

8. It is important to her/him to listen to people who are different from her/him. Even 
when s/he disagrees with them, s/he still wants to understand them. 

9. It is important to her/him to be humble and modest. S/he tries not to draw 
attention to her/himself. 

10. Having a good time is important to her/him. S/he likes to “spoil” her/himself. 
11. It is important to her/him to make her/his own decisions about what s/he does. 

S/he likes to be free and not depend on others. 
12. It is important to her/him to help the people around her/him. S/he wants to care 

for their well-being. 
13. Being very successful is important to her/him. S/he hopes people will recognize 

her/his achievements. 
14. It is important to her/him that the government insures her/his safety against all 

threats. S/he wants the state to be strong so it can defend its citizens.  
15. S/he looks for adventures and likes to take risks. S/he wants to have an exciting 

life. 
16. It is important to her/him always to behave properly. S/he wants to avoid doing 

anything people would say is wrong. 
17. It is important to her/him to be loyal to her/his friends. S/he wants to devote 

her/himself to people close to her/him. 
18. S/he strongly believes that people should care for nature. Looking after the 

environment is important to her/him. 
19. Tradition is important to her/him. S/he tries to follow the customs handed down 

by her/his religion or her/his family. 
20. S/he seeks every chance s/he can to have fun. It is important to her/him to do 

things that give her/him pleasure. 
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Appendix 4:    Author’s Participation in Relevant 
Publications 

The General Guidelines for Authorship of the National Institutes of Health are used to 
denote participation within academic research for the purposes of publication. 
Accordingly, the author has adopted these for use in this work to outline his level of 
contribution to both the research and the publications contained herein. Certain topics 
not germane to this area of study (e.g., uses of reagents or analyzing assays) have been 
omitted.  

Publication 1 
Svee, E.O., Giannoulis, C., and Zdravkovic, J.: Modeling Business Strategy: a 
Consumer Value Approach, Proceedings of Practice of Enterprise Modeling (PoEM 
2011), Oslo, Norway, pp. 69-81. (Svee et al., 2011) 

Abstract 
From the business perspective, one of the core concerns within business-IT alignment is 

coordinating strategic initiatives and plans with information systems (IS). However, 
although substantial work has been done on linking strategy to requirements for IS 
development, it has usually focused on the core value exchanges offered by the 
business, overlooking other aspects influencing the implementation of strategy. One of 
these, consumer preferences, has been proven to influence the successful provisioning 
of the business’s customer value proposition, and this study aims to establish a 

conceptual link between her/him and system requirements. The core contention is that 
reflecting consumer preferences through business strategy in system requirements 
allows for the development of systems aligned to consumer preferences, and therefore 
systems that better support a consumer orientation from which the reasoning behind a 
particular solution stems. The contribution of this paper is the proposal of a consumer 
preference meta-model along with an illustration of its relationship with a requirements 

technique (iStar) through strategy maps business strategy formulation. 

Table 44. Summary of Author’s Participation in Publication 1 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

++ (50%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 
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Writing Drafting of manuscript ++ (50%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Related consumer values to SMBSC  
• Developed consumer value-enhanced SMBSC  
• Presented initial links to requirements engineering  

Publication 2 
Svee, E.O., Zdravkovic, J., and Giannoulis, C.: Consumer Value-Aware Enterprise 
Architecture, M.A. Cusumano, B. Iyer, and N. Venkatraman (Eds.): ICSOB 2012, 
LNBIP 114, pp. 55-69, 2012. (Svee, Zdravkovic, et al., 2012) 

Abstract 
To improve the alignment between business and IT, this paper explores how to make 

enterprise architecture (EA) aware of consumer values. Current proposals in enterprise 
modeling recognize the need for modeling user needs or values. However, they do not 
classify them nor do they provide means to obtain them. In our study, these are first 
introduced as basic values captured via Schwartz’ value survey, a cross-culturally 
applicable tool from the world of psychology, which are mapped onto Holbrook’s 
typology of consumer values. Additionally, because formal models require inputs that 

are more concrete than abstract, through this proposal the indistinct values of 
consumers can be transformed and formalized to be incorporated into enterprise 
architecture, represented here by ISO/IEC 42010. The novelty of this work is the 
method for operationalizing consumer values for their alignment and utilization within 
information systems. 

Table 45. Summary of Author’s Participation in Publication 2 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 
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Contributions 
• Mapped Schwartz’ basic values to Holbrook’s consumer values  
• Mapped resulting values to EA standards (ISO 42010) 

Publication 3 
Svee, E.O., Giannoulis, C., and Zdravkovic, J.: Towards Consumer Preference-Aware 
Requirements, M. Bajec and J. Eder (Eds.): CAiSE 2012 Workshops, LNBIP 112, pp. 
531-542, 2012. (Svee, Giannoulis, et al., 2012) 

*Awarded Best Paper at BUSITAL 2012 

Abstract 
Business strategy lays out the plan of an enterprise to achieve its vision by providing 
value to its customers. Typically, business strategy focuses on economic value and its 
relevant exchanges with customers and does not directly address consumer values. 
However, consumer values drive customers’ choices and decisions to use a product or 
service, and therefore should have a direct impact on business strategy. This paper 
explores whether and how consumer values influence business strategy, and how they 

might be linked to IS solutions that support the implementation of such strategies. To 
address these questions, the study maps consumer values to a business strategy 
approach via a meta-model commonly used for such purposes, based on strategy maps 
and balanced scorecards (SMBSC). Additionally, the applicability of the mappings is 
illustrated via a case scenario where the mappings are applied and the business strategy 
conceptualization captures them. Finally, on the basis of these mappings, high-level 

guidelines for linking consumer values to requirements for the development of IS 
solutions through business strategy conceptualization are proposed. 

Table 46. Summary of Author’s Participation in Publication 3 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

++   (50%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 
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Contributions 
• Co-developed Consumer Preference Meta-Model (CPMM), v. 1  
• Traced consumer goals through business strategy for the support of IS development 

Publication 4 
Zdravkovic, J., Giannoulis, C., & Svee, E. O. (2013). Using iStar to Capture Consumer 
Preferences as Requirements for Software Product Lines. In iStar (pp. 97-102). 

Abstract 
The need for software to fit a diversity of numerous consumers has become a norm. 
Furthermore, technology innovations stimulate the growth of such software, thus 

making it even more available and appealing to consumers. Although how economic 
values relate to and influence IT systems is an area that has been addressed, it is not 
clear whether and how consumer values do so. To address this challenge, this study 
aims to use iStar to establish a link between preferences of consumers and system 
requirements for Software Product Line (SPL) as a seamless way for systematically 
realizing variations. The presented results are grounded in an empirical study related to 

the development of a system for online education. 

Table 47. Summary of Author’s Participation in Publication 4 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

++ (75%) 
++ (50%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (50%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Presented consumer values-aware requirements framework consists of the 

Consumer Preference Meta-Model (CPMM), and a method for its use to capture 
preferences of consumers for a product 

• Designed and conducted empirical study, including all data collection and 
processing 
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Publication 5 
Svee, E.O., Kvist, M., and Velupillai, S.: Capturing and Representing Values for 
Requirements of Personal Health Records, Short Paper Proceedings of the Sixth IFIP 
WG 8.1 Working Conference on the Practice of Enterprise Modeling (PoEM 2013), J. 

Grabis, M. Kirikova, J. Zdravkovic, and J. Stirna (Eds), CEUR-WS Vol 1023, pp. 166-
175, 2013. (Svee et al., 2013) 

Abstract 
Patients’ access to their medical records in the form of personal health records (PHRs) 
is a central part of the ongoing shift in health policy, whereby patient empowerment is 

in focus. A survey was conducted to gauge the stakeholder requirements of patients 
with regard to functionality requests in PHRs. Models from goal-oriented requirements 
engineering were created to express the values and preferences held by patients with 
regard to PHRs. The present study concludes that patient values can be extracted from 
survey data, allowing the incorporation of values in the common workflow of 
requirements engineering without extensive reworking. 

Table 48. Summary of Author’s Participation in Publication 5 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Applicability of value frameworks for discovering consumer preferences 
• Ability of value framework utilized by the CPMM to generate requirements via a 

post-hoc processing of survey data 
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Publication 6 

Svee, E. O., & Zdravkovic, J. (2014). Using Intentional Modeling to Discover the User 
Preferences in Existing Software Systems. In 7th International iStar Workshop (iStar 
2014), Thessaloniki, Greece, June 16-17, 2014. CEUR-WS. 

Abstract 
Information systems consist of many low-level components, such as source code, 
functioning together as a unified whole. However, higher-level requirements, such as 
the preferences of users concerning quality intentions of the system, are often under-
documented, if documented at all. Consequently, it can be very important to elicit the 

intentions underlying the system for driving or justifying system acceptance in a certain 
business context. This paper utilizes intentional modeling to discover just such user 
preferences in existing software systems, in this case a system for managing the student 
thesis process in a Swedish university. To accomplish this, stepwise guidelines are 
proposed for evaluating what user preferences an extant software system expresses. 
These are presented in a feature model, which is then mapped to the software systems 

goals, which are themselves represented in iStar. 

Table 49. Summary of Author’s Participation in Publication 6 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+      (25%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Reverse engineered requirements for an existing software system using value 

modeling  
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Publication 7 

Svee, E. O., & Zdravkovic, J. (2015, June). Extending Enterprise Architectures to 
Capture Consumer Values: The Case of TOGAF. In Advanced Information Systems 
Engineering Workshops (pp. 221-232). Springer International Publishing. 

Abstract 
This paper explores how to make Enterprise Architecture (EA) aware of consumer 
values. Current proposals in enterprise modeling recognize the incorporating user 
needs, although often without taking explicit account of the consumer values that are 
at the root of the exchange process. Enterprise architecture provides a roadmap for the 

development of systems that can support the creation and delivery of products of 
interest. First, a survey of enterprise architecture practitioners highlights the 
importance and significance of integrating consumer values into enterprise architecture. 
Next, the survey results are used to enhance a consumer value meta-model for better 
integration with enterprise architecture, specifically The Open Group Architecture 
Framework (TOGAF). 

Table 50. Summary of Author’s Participation in Publication 7 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (75%) 

Supervisory role Supervision of the project +++100% 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

+    (25% 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Applicability of CPMM within enterprise architecture 
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Publication 8 

Svee, E. O., & Zdravkovic, J. (2015). Towards a Consumer Preference-Based 
Taxonomy for Information Systems Development. In Perspectives in Business 
Informatics Research (pp. 213-227). Springer International Publishing. 

Abstract 
A fundamental problem in many disciplines is the classification of objects within a 
domain of interest. This struggle is willingly undertaken to accrue the benefits of a 
shared vocabulary, with the concomitant reduction in complexity allowing for easier 
study of complex domains. Taxonomies are one such type of controlled vocabulary, 

and their development within information systems has moved from the ad hoc towards 
more standardized methods. However, the consumer preferences that catalyze and 
drive the development of many such systems have been little explored within 
information science research. This study presents a solution for this deficiency: a 
taxonomy structure of consumer preferences, based on extendible concepts derived 
from economic theory, marketing and psychology, and developed extending a 

known/generic taxonomy development method. A use case from the higher education 
domain—a platform for online education—has been used to demonstrate the efficacy 
of the proposed solution. 

 
 
 

Table 51. Summary of Author’s Participation in Publication 8 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
++ (50%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Initial application of taxonomy creation method from systems engineering to 

information systems development 
• Produced guidelines for a taxonomy of consumer preferences 
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Publication 9 

Svee, E. O., & Zdravkovic, J. (2015). Case-Based Development of Consumer 
Preferences Using Brand Personality and Values Co-creation. In The Practice of 
Enterprise Modeling (pp. 159-173). Springer International Publishing. 

Abstract 
Consumers have preferences whose determination is outside the realm of economic 
rules and values. To be successful in current market conditions, product and service 
companies need to capture such preferences to provide best-fit support by their 
Information Systems (IS), sometimes by developing entirely new features. In our 

previous work, we have conceptualized a meta-model for incorporating consumer 
preferences into the development of IS —Consumer Preference Meta-Model (CPMM). 
This artifact was developed with the ability to be expanded with new kinds of 
consumer preferences, as well as their related concepts. Building upon that work, in 
this study we consider methodological usage of CPMM for the case of Aaker’s Brand 
Personality as the primary value framework. The framework brings both the enterprise 

and the consumer into dialog, with this values co-creation fostering synchronicity 
between the information systems that are designed as an outgrowth of this process, and 
the desires of both the consumers and the businesses that they will support. The case 
example uses the Twitter feed of a major airline, whose tweets are processed using 
Aaker’s 5-factors and Kano’s quality framework. The results complete an instantiation 
of CPMM that generates a feature model reflective of both brand personality and 

values co-creation. 

Table 52. Summary of Author’s Participation in Publication 9 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

++ (50%) 
+++ (75%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Novel application of Brand Personality as a source for consumer values in 

information systems development 
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Publication 10 
Giannoulis, C., Svee, E.O., and Zdravkovic, J.: Capturing Consumer Preference in 
System Requirements through Business Strategy, International Journal of Information 
System Modeling and Design (IJISMD), 2013. (Giannoulis, Svee, & Zdravkovic, 2013) 

Abstract 
A core concern within business-IT alignment is coordinating strategic initiatives and 
plans with information systems (IS). Substantial work has been done on linking 
strategy, which gives direction to the business, to requirements for IS development, but 
it has usually been focused on the core value exchanges offered by the business, and 

thus overlooks other aspects influencing the implementation of strategy. One of these, 
consumer preferences, has been proven to influence the successful provisioning of the 
business’s customer value proposition, and this study aims to establish a conceptual 
link between both strategy and consumer preferences to system requirements. The core 
contention is that reflecting consumer preferences through business strategy in system 
requirements allows for the development of systems aligned to consumer preferences, 

and therefore systems that better support a consumer orientation. The contribution of 
this paper is an approach to establishing such alignment, accomplished through the 
proposal of a consumer preference meta-model mapped to a business strategy meta-
model linked to a requirements technique. The validity of this proposal is demonstrated 
through a case study carried out within an institute of higher education in Sweden. 

Table 53. Summary of Author’s Participation in Publication 10 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (75%) 

   

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

++++ (100%) 
++++ (100%) 

Writing Drafting of manuscript + (25%) 

   
Key: each + denotes 25% level of participation by the author 

Contributions 
• Related consumer values to SMBSC 

• Developed consumer value-enhanced SMBSC 
• Presented initial links to RE 
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Publication 11 
Zdravkovic, J., Svee, E. O., & Giannoulis, C. (2013). Capturing consumer preferences 
as requirements for software product lines. Requirements Engineering, 20(1), 71-90. 

Abstract 
Delivering great consumer experiences in competitive market conditions requires 
software vendors to move away from traditional modes of thinking to an outside-in 
perspective, one that shifts their business to becoming consumer-centric. Requirements 
engineers operating in these conditions thus need new means to both capture real 
preferences of consumers and then relate them to requirements for software customized 

in different ways to fit anyone. Additionally, because system development models 
require inputs that are more concrete than abstract, the indistinct values of consumers 
need to be classified and formalized. To address this challenge, this study aims to 
establish a conceptual link between preferences of consumers and system requirements, 
using software product line (SPL) as a means for systematically accommodating the 
variations within the preferences. The novelty of this study is a conceptual model of 

consumer preference, which integrates generic value frameworks from both psychology 
and marketing, and a method for its transformation to requirements for SPL using a 
goal-oriented RE framework as the mediator. The presented artifacts are grounded in 
an empirical study related to the development of a system for online education. 

Table 54. Summary of Author’s Participation in Publication 11 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (25%) 

Supervisory role Supervision of the project N/A 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

++++ (100%) 

Writing Drafting of manuscript +   (25%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Conceived initial case 
• Implemented data collection  

• Processed all results 
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Publication 12 

Svee, E. O., & Zdravkovic, J. (2016) A Model-based Approach for Capturing 
Consumer Preferences from Crowdsources: the Case of Twitter. In: 10th International 
Conference on Research Challenges in Information Science (RCIS), (pp. 65-76) IEEE 

Press. 

Abstract 
Consumer choices are enormously influential in the success of the companies and 
organizations behind the highly competitive global service and product offerings of 
today. Consumer choice relates to preference, i.e. a set of assumptions a person creates 

around a service or a product such as convenience, utility or aesthetics. Furthermore, 
consumer preferences allow ranking of different assumptions about products or 
services based on the expected or to-be-experienced satisfaction of consuming them. In 
our previous work, we proposed a conceptualization of consumer preferences—the 
Consumer Preference Meta-Model (CPMM)—to enable a classification and ranking of 
the preferences that would be the basis for deciding which of them would be 

considered to be developed into supporting information systems/services. In this study 
we collect consumer preferences through crowdsourcing, and in particular Twitter, 
because of its increasing popularity as a source of up-to-date comments and 
information about current services and products. The tweets of four major American 
airlines were processed using different techniques from natural language processing 
(NLP) that enabled the classification of their objectives, content, and importance 

within CPMM. By next mapping the highest-ranked results from CPMM to goal 
models enabled a model-based linkage from a corpus of preferences contained within 
short texts to high-level requirements for system/services. 

 
Table 55. Summary of Author’s Participation in Publication 13 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (90%) 
+++ (90%) 

Supervisory role Supervision of the project ++ (50%) 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

N/A 

Writing Drafting of manuscript +++ (75%) 

Key: each + denotes 25% level of participation by the author 

Contributions 
• Development of research idea 
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• Created research design 
• Supervised master’s student in all aspects of data collection and processing  

Publication 13 

Nguyen, V., Svee, E. O., & Zdravkovic, J. (2016). A Semi-Automated Method for 
Capturing Consumer Preferences for System Requirement. In The Practice of Enterprise 
Modeling (PoEM). Springer-Verlag New York, Inc. 

Abstract 
In the modern business environment, where customer orientation is a key success 
factor, there is a pressing need for business-supporting software products to address 
countless consumers’ desires. Consumer preference is thus an essential input for the 
requirements elicitation process of public-facing enterprise systems. Previous studies in 

this area have proposed a process to capture and translate consumer preferences into 
system-related goals using the Consumer Preference Meta-Model (CPMM) used to 
integrate consumer values from the marketing domain into objectives of information 
systems. However, there exists a knowledge gap of how this process can be automated 
at a large scale, when massive data sources, such as social media data, are used as 
inputs for the process. To address this problem, a case in which social media data 

related to four major US airlines is collected from Twitter, is analyzed by a set of text 
mining techniques and hosted in a consumer preference model, which is further 
translated to goal models in the ADOxx modeling platform. The analysis of 
experimental results revealed that the collection, recognition, model creation, and 
mapping of consumer preferences can be fully or partly automated. The result of this 
study is a semi-automated method for capturing and filtering consumer preferences as 

goals for system development, which significantly increases the efficiency of large-scale 
consumer data processing. 

Table 55. Summary of Author’s Participation in Publication 13 

Contribution Description Author’s 
Participation 

Design and interpretation  
     of results 

Original idea, planning, and input 
Other intellectual contribution 

+++ (75%) 
+++ (75%) 

Supervisory role Supervision of the project ++   (50%) 

Administrative and  
     technical support 

Resources (funds, materials, etc.) N/A 

Data acquisition Original experimental work 
Data analysis 

++ (50%) 

Writing Drafting of manuscript + (25%) 

Key: each + denotes 25% level of participation by the author 
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Contributions 
• Development of research idea 
• Created research design 

• Supervised master’s student in all aspects of data collection and processing  
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