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Abstract 

An important aim of e-government collaboration is to co-create value where 
all the collaborating communities receive value from their joint efforts. 
Furthermore, e-government services in the form of Information Systems (IS) 
artifacts create a new arena for co-creation that governments aim to 
leverage. IS artifacts can thereby be used in value co-creation, but how IS 
artifacts are used in value co-creation and co-destruction and how the 
artifacts are developed is not well understood. Design of and knowledge 
about IS artifacts in value co-creation in e-government can thereby be 
considered valuable for the future development of e-government. Despite 
this, relatively little design research within the e-government research field 
has been done, and even less that also concerns value co-creation. 
Furthermore, existing design research articles are distinguished by a narrow 
and techno-centric approach, although there is a need for e-government 
design research to take a broader social view. More suited forms of inquiry 
and more detailed evaluation techniques for design science and value co-
creation are therefore needed that consider both social and material aspects 
and how they interact. 

This thesis addresses the problem of how to design for and understand 
value co-creation in e-government. The problem is divided into the 
following three sub-problems: (i) the problem of designing IS artifacts that 
enable value co-creation; (ii) the problem of how to understand and theorize 
about IS artifacts used in value co-creation and co-destruction, taking both 
social and material aspects into consideration; and (iii) the problem of how 
to perform design science, acknowledging the distinct aspects of the e-
government context. 

To address the problems stated, the following research questions are 
posed. 

I. How can IS artifacts be designed to enable value co-creation in e-
government and what aspects can inhibit value being co-created 
through the designed artifacts? 

II. How can boundary object theory facilitate the understanding of IS 
artifacts used in value co-creation and co-destruction in e-
government? 

III. How can retrospectives in design science contribute to research on 
value co-creation in e-government? 
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In this thesis, two artifacts in the form of instantiations are designed and 
evaluated. Design science research methodology is used in two different 
projects at Swedish municipalities. Based on the design efforts, secondary 
analysis is used to identify aspects that inhibit value being co-created 
through the designed IS artifacts. From these inhibitors, core aspects for 
public value co-creation are derived. Thereafter, this thesis delves further 
into how IS artifacts are used in collaborations between citizens, private 
businesses, and government agencies in order to co-create value. To 
accomplish this, two case studies are carried out at Swedish government 
agencies. To theorize the use of IS artifacts in the collaborations, 
sociomaterial boundary objects are used. The thesis research process ends 
with a retrospective evaluation of the performed research, using critical 
realism as its philosophical foundation and guidance.  

The result from research question I includes one configurable process 
model that enables value co-creation by facilitating shared understanding 
between collaborating parties; one mobile service that enables value co-
creation through citizen sourcing; aspects that inhibit the realization of co-
created value; and four core aspects for public value co-creation that need to 
be considered when designing artifacts for value co-creation. The result from 
research question II includes that IS artifacts can be regarded as boundary 
objects when you aim to study and understand value co-creation and co-
destruction between communities in e-government, and descriptions of how 
four artifacts function as boundary objects and how they facilitate 
collaboration between government agencies. The result also includes 
descriptions of how IS artifacts, viewed as sociomaterial boundary objects, 
are used in value co-creation processes between governments, citizens, and 
businesses. Outcomes from the studied collaborations in terms of value co-
creation and co-destruction are also described. In research question III, the 
benefit of performing critical realism-guided retrospectives in design science 
in order to complement prescriptive knowledge with explanatory and critical 
knowledge is motivated. It is showed that the design of artifacts generates 
knowledge through the design efforts, regardless of whether they also yield 
utility.  

This thesis thereby contributes to the e-government field with descriptive 
and explanatory knowledge on how to design artifacts that enable value co-
creation. It also contributes to e-government by establishing sociomaterial 
boundary object theory as a theoretical lens that offers a tool to evaluate and 
design IS artifacts that enable value co-creation, with descriptive, 
explanatory, definitional, and critical knowledge on how IS artifacts are used 
in value co-creation.  

The thesis also contributes by exploring and motivating the usefulness of 
retrospective reflection for extracting knowledge in design science. A 
critical discussion on success and failure in e-government and of utility as 
the sole measure of successful design science in e-government, especially in 
respect of knowledge generation, is also a contribution. 
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Suggestions for future research include further developing the initial 
knowledge on design science retrospectives from this thesis and proposing 
guidelines on how to perform retrospectives in design science, based on 
critical realism philosophy. Empirical studies are also required to evaluate 
and develop the idea of retrospectives in design science. Future research can 
also focus on how to include ethical dimensions to complement the social 
and technological ones included through the use of sociomaterial boundary 
objects.  
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Sammanfattning   

Ett viktigt syfte med e-förvaltningssamarbete är att gemensamt skapa värde 
där alla deltagare får ett mervärde utifrån gemensamma ansträngningar. 
Dessutom skapar e-förvaltningstjänster i form av informationssystem (IS) 
artefakter en ny arena för samskapande av värde som offentliga 
förvaltningar vill använda sig av. IS-artefakter kan därmed användas vid 
gemensamt värdeskapande, men hur dessa artefakter för att samskapa värde 
och hur värde också kan samförstöras och hur dessa artefakter kan designas 
är inte känt. Design av och kunskap om IS-artefakter i samskapande av 
värde inom e-förvaltning kan därmed anses vara värdefull för den framtida 
utvecklingen av e-förvaltning. Trots detta har relativt lite designforskning 
inom e-förvaltningsområdet genomförts, och detta gäller i ännu högre grad 
design för samskapande av värde. Vidare kan befintlig designforskning 
anses ha ett alltför smalt och tekniskt centrerat tillvägagångssätt, och det 
finns därmed behov av designforskning inom e-förvaltning med ett bredare 
fokus. Lämpliga former för design av IS-artefakter för samskapande av 
värde och mer detaljerade utvärderingstekniker som tar hänsyn till både 
sociala och materiella aspekter och hur de interagerar behövs därför. 

Denna avhandling tar upp problemet med hur man designar IS-artefakter 
för och förstår samskapande av värde i e-förvaltning. Problemet är uppdelat i 
följande tre delproblem: (i) Problemet med att utforma IS-artefakter som 
möjliggör samskapande av värde; ii) Problemet med hur man förstår och 
teoretiserar om artefakter som används för samskapande av värde och då 
även samförstör värden, med hänsyn till både sociala och materiella 
aspekter. Och (iii) problemet med hur man kan praktisera en 
designvetenskap som tar hänsyn till specifika aspekter av e-
förvaltningssammanhanget. 

För att ta itu med de angivna problemen har följande frågeställningar 
ställts upp. 

I. Hur kan IS-artefakter utformas för att möjliggöra samskapande 
av värde i e-förvaltning och vilka aspekter kan hämma värde från 
att realiseras genom de designade artefakterna? 

II. Hur kan teori om gränsöverskridande objekt underlätta 
förståelsen för IS-artefakter som används för att samskapa och 
samförstöra värde i e-förvaltning? 

III. Hur kan retrospektiv i designvetenskap bidra till forskning om 
samskapande av värde i e-förvaltning? 
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I denna avhandling utformas och utvärderas två artefakter i form av 
instanser. Väletablerad designforskningsmetodik används i två olika projekt 
i svenska kommuner. Baserat på designinsatserna används sekundäranalys 
för att identifiera aspekter som förhindrar värde från att samskapas genom 
IS-artefakterna. Från dessa aspekter härleds kärnaspekter för samskapande 
av offentliga värden. Därefter undersöker avhandlingen hur IS-artefakter 
används i samverkan mellan medborgare, privata företag och myndigheter 
för att skapa gemensamt skapa värde. För att uppnå detta genomförs två 
fallstudier vid svenska myndigheter. För att teoretisera användningen av IS-
artefakter i samarbeten används gränsöverskridande objektsteori. 
Forskningsprocessen avslutas med en retrospektiv utvärdering av den 
genomförda forskningen, med kritisk realism som filosofisk grund och 
vägledning. 

Resultatet från forskningsfråga I inkluderar en konfigurerbar 
processmodell som möjliggör samskapande av värde genom att underlätta 
gemensam förståelse mellan samverkande parter. En mobiltjänst som 
möjliggör samskapande av värde genom medborgar-sourcing; Aspekter som 
hämmar realisering av samskapande av värde; fyra kärnaspekter för 
samskapande av offentliga värden som bör beaktas vid design av artefakter 
för samskapande av värde. Resultatet av forskningsfråga II inkluderar att IS-
artefakter kan betraktas som gränsöverskridande objekt när man strävar efter 
att studera och förstå samskapande- och samförstörelse av värde mellan 
olika grupper i e-förvaltning och beskrivningar av hur fyra artefakter 
fungerar som gränsöverskridande objekt och hur de underlättar samarbete 
mellan myndigheter. Resultatet innehåller också beskrivningar av hur två IS-
artefakter, betraktade som sociomateriella gränsöverskridande objekt, 
används i samarbete mellan myndigheter, medborgare och företag. Vilka 
värden som samskapas och samförstörs i de studerade samarbetena beskrivs 
också. I forskningsfråga III motiveras fördelar med att utföra retrospektiv 
grundade i kritisk realism inom designvetenskap för att komplettera 
existerande evalueringsmetoder. I avhandlingen diskuteras också att design 
av artefakter genererar kunskap genom designinsatserna, oavsett om 
artefakterna också skapar värde. 

Avhandlingen bidrar därigenom till såväl praktik som forskning inom e-
förvaltningsfältet med beskrivande och förklarande kunskaper om hur man 
utformar artefakter som möjliggör samskapande av värde. Den bidrar också 
till e-förvaltning genom att etablera sociomateriella gränsobjekt som en 
teoretisk lins som erbjuder ett verktyg för att utvärdera och utforma IS-
artefakter som möjliggör värdesamskapande. Med beskrivande, förklarande, 
definierande och kritisk kunskap om hur artefakter används vid 
samskapande av värde. 

Avhandlingen bidrar också till att utforska och motivera användbarheten 
av retrospektiv evaluering för att utvinna kunskaper inom designvetenskap. 
En kritisk diskussion om framgång och misslyckande inom e-förvaltning 
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och nytta som enda mått på framgångsrik designvetenskap i e-förvaltning, 
särskilt när det gäller kunskapsgenerering, är också ett bidrag. 
Förslag till framtida forskning inkluderar vidareutveckling av den kunskap 
om designvetenskapliga retrospektiv som skapas i avhandlingen och förslag 
till riktlinjer för hur man utför retrospektiv i designvetenskap, baserat på 
kritisk realismfilosofi. Empiriska studier är också nödvändiga för att 
utvärdera och utveckla tanken om retrospektiv i designvetenskap. Framtida 
forskning kan också fokusera på hur man ska inkludera etiska dimensioner 
för att komplettera de sociala och tekniska som ingår i användningen av 
sociomateriella gränsöverskridande objekt. 
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Chapter 1: Introduction 

“..there is a great potential of design research in e-government just as it is 
in other IS fields of application.” (Goldkuhl, 2016:444).  

Background 
e-Government has been defined as the relationships between government 
agencies, their customers, and their suppliers (defined as businesses, other 
government agencies, and citizens) by the use of electronic means (Means & 
Schneider, 2000). The European Union (EU) and Sweden have, over the last 
few years, developed policies for the e-government concept and 
disseminated visions of collaborative, modern governments that are open 
toward citizens and private business (European Commision, 2009; 
Government Offices of Sweden., 2012; 2015; Obama, 2009) and open for 
co-creation opportunities (Lörincz et al., 2011). This vision is often referred 
to as open government or government 2.0 and is regarded as the next 
evolutionary step for e-government that has yet to be realized (Chun, 
Shulman, Sandoval, & Hovy, 2010). Open government is thereby in this 
thesis regarded as a collaborative aspect of e-government. Information 
systems (IS) artifacts are an integral part of e-government and can be 
regarded as tools that have “the potential to create substantial transformation 
in society by fostering the ability to connect and collaborate with diverse 
social actors” (Gil-Garcia & Sayogo, 2016:572).  

Collaboration within and between public organizations has also been 
recognized as a prerequisite to achieve e-government objectives (Gil-Garcia, 
2012a, 2012b; Gil-Garcia, Chun, & Janssen, 2009; Hu, Cui, & Sherwood, 
2006; Reddick, 2008) such as improving the effectiveness and efficiency of 
public organizations and offering high quality services to citizens and 
businesses (Gil-Garcia & Pardo, 2005; Moon, 2002). Chun, Luna-Reyes, 
and Sandoval-Almazán (2012:6) describe collaborative e-government as 
“ICT-facilitated collaboration environments for governments.” The need for 
collaboration surpasses the boundaries of individual public organizations: 
thus inter-organizational collaboration arrangements is required—
governments collaborating with other governments, with private businesses, 
and with citizens (Christiansson, Axelsson, & Melin, 2015; Chun et al., 
2012). Thereby using IS artifacts to collaborate with diverse communities 
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both inside and outside of government agencies can be seen as a necessity in 
the public sector today and in the future. This is further supported by Pardo, 
Gil-Garcia, and Luna-Reyes (2010) who claim that the future of the public 
sector is connected to the development and management of collaborative 
governance and the use of information technologies to support coordination 
inside networks of organizations, citizens, and businesses  

Besides technology, the social perspective on collaboration and value co-
creation is important. Åkesson and Skålén (2011) put focus on the social 
perspective of e-government collaboration and state that e-government is 
concerned not only with the implementation of IS artifacts, such as e-
services, but also with developing the skills and knowledge of employees in 
order to use technology to co-create value with external stakeholders. 
Åkesson (2011:8) writes: “The power of co-creation is to get resources to 
interact in new and better ways”, adding that an e-service permits a citizen to 
integrate more resources compared to a traditional, non e-service, and e-
services thus become enablers of value co-creation (Åkesson, 2011). As 
such, e-government provides governments with the possibility to combine 
external community resources with their own. Further support is found in 
Flak, Solli-Sæther, and Straub (2015), who state that an important aim of e-
government collaboration is to co-create value where the collaborating 
communities all receive value from their joint efforts.  

Based on the above reasoning, this thesis considers value co-creation to 
be an important aim for governments, which should thereby try to leverage 
the potential of using IS artifacts to collaborate in order to co-create value 
with other government agencies, businesses, and citizens.  

In a value co-creating process, stakeholders are merged into an integrated 
process where the participants work with one another. Therefore, the 
stakeholders have the opportunity to take an active part in coordinating 
actions, learning from and influencing each other directly (Grönroos, 
2011a). These types of interaction require deep engagement, and an ability 
and willingness to act and learn between parties (Prahalad & Ramaswamy, 
2004a). Knowledge sharing between collaborating parties has also been 
recognized as an important part of value co-creation by Grover and Kohli 
(2012). Co-creation processes that use IS artifacts, such as digital services, 
are considered to be different from co-creation processes where people 
interact in real life (Osborne, Radnor, & Strokosch, 2016). In this thesis, one 
difference is considered to be that knowledge sharing, as well as learning 
and acting is done through IS artifacts instead of in real life meetings.  

Recently, a discussion on the negative outcomes of collaboration has 
emerged. When a collaborative effort fails to deliver value to one or more 
involved actors, it results in what is referred to as value co-destruction (Plé 
& Cáceres, 2010). According to Vartiainen and Tuunanen (2016), the 
phenomenon of value co-creation and co-destruction is especially interesting 
in studies involving IS, since value co-creation and co-destruction seem to 
accompany one another when IS are used for collaboration.  
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In order to better understand the role of IS artifacts in e-government 
collaboration, an understanding of work practices is important, where IS 
artifacts should be studied in conjunction with governing policies and effects 
(Goldkuhl, 2016). Luna-Reyes, Picazo-Vela, Luna, and Gil-Garcia (2016) 
seem to agree when stating that both social and technological1 aspects need 
to be considered when studying collaborative e-government.  

In this thesis design science research is considered a fruitful way to 
develop IS artifacts while also contributing to knowledge in the e-
government research domain. This has also been voiced by the research 
community (e.g., Belanger & Carter, 2012; Fedorowicz & Dias, 2010; 
Goldkuhl, 2016). According to Hevner, March, Park, and Ram (2004) and 
Peffers, Tuunanen, Rothenberger, and Chatterjee (2007), the aim of design 
science research is to extend the boundaries of human and organizational 
capabilities by solving organizational problems through the creation of new 
and innovative artifacts; thus the goal of design science is utility. Utility is 
provided when evaluations provide evidence that the designed artifacts 
address the identified problem (e.g., Conboy, Gleasure, & Cullina, 2015; 
Hevner et al., 2004; Kuechler & Vaishnavi, 2008; Peffers et al., 2007; Sein, 
Henfridsson, Purao, Rossi, & Rikard, 2006). Thereby the most common 
evaluation type in design science is a means-end-oriented evaluation (Iivari, 
2007), mostly interested in how effectively the artifacts help achieve the 
given goals or ends (Iivari, 2007). Utility in design science has also been 
tightly coupled with usefulness (e.g., Gill & Hevner, 2013). 

When conducting design science in e-government, practices and goals 
have to adhere to differences between the private and public sectors—for 
instance, how business value and public value differ (Moore, 2013). 
Furthermore, design science in e-government requires a lager scope than the 
design of artifacts in the private sector since artifacts are designed for the 
benefit of society instead of single businesses (Batini, Viscusi, & Castelli, 
2013). In this thesis, I therefore argue that in order to extend the boundaries 
of human and organizational capabilities in e-government to co-create value, 
the goal of design science research would benefit from being more 
extensive. Thus design science research evaluation would also benefit from 
including types of evaluation other than means-end oriented evaluation. The 
goal of design science could thereby be enriched by including values other 
than utility in order to make it fit for e-government development and 
research.  

This is in line with, among others, Fedorowicz and Dias (2010), who 
articulate a need for e-government design research to take a broader social 
view and argue that e-government design research should be separate from 
private sector design research because of the larger and more complex 
environmental setting. Helfert, Donnellan, and Ostrowski (2012) argue that 

                                                        
1 Considered as a material substance (e.g., Leonardi, 2013; Niemimaa, 2016b).  
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when engaging in design science in complex environments with diverse 
stakeholders, more suited forms of inquiry and more detailed evaluation 
techniques for design artifacts are needed. One of the most influential 
researchers in design science, Hevner, also seem to concur when stating that 
“research is needed to more systematically review and comprehensively 
integrate extant research that incorporates ‘soft’, organizational, or socio-
technical aspects in design” (Drechsler & Hevner, 2016:8). 

The above reasoning is also applicable to the IS field of research, for 
instance, Stahl (2012), who discuss whether the focus of IS research, due to 
changes in the nature and use of technologies, should move from 
organizational and commercial environments toward a broader societal 
engagement. Furthermore, referencing Baskerville, (2011), Stahl (2012:209), 
state “Web 2.0, social networks, ubiquitous mobile computing, and so on 
require a broader outlook by IS researchers”. 

To sum up, this thesis assumes that the design of and knowledge about IS 
artifacts in public value co-creation are valuable for the future development 
of e-government and open government. An aim of this thesis is therefore to 
contribute to the e-government research domain and practice by creating 
knowledge on how to design IS artifacts that enable value co-creation and on 
how IS artifacts are used in value co-creation.  

Contextual Background 
All design activities and empirical studies in this thesis have been carried out 
in different government agencies in Sweden; contextual constraints specific 
to the public sector of Sweden therefore apply. Sweden has a long tradition 
of autonomous local governments and independent national governments 
this has for long been regarded as highly valuable. The independence of 
Swedish governments entails that they decide on their own how they 
implement e-government; meanwhile, the governments also have to adhere 
to the political strategies demanded by the Swedish national government. In 
Sweden, the government’s strategy for a digital collaborative public 
administration (Government Officies of Sweden, 2013) is therefore similar 
to many other countries, a driver for change (Christiansson et al., 2015). The 
strategy is a request for government agencies to “increase their ability to 
collaborate across organizational borders, as well as across geographical, 
legal, functional, technical, operational, and cultural boundaries, and a part 
of the realization of the national digital agenda” (Christiansson et al., 
2015:184). Furthermore, in a report on collaboration and innovation in the 
Nordic countries, it is stated that “There is a demand throughout the whole 
region for more effective use of ICT in the public sector as well as delivery 
of fast and effective public services to enterprises, other public institutions 
and citizens” (van Marion & Hovland, 2015:10). 
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The digital agenda of Sweden suggests that government agencies should 
collaborate in order to address the main objectives: (i) a simpler day-to-day 
life for citizens; (ii) a more transparent administration that supports 
innovation and participation; and (iii) enhanced quality and efficiency in 
government activities (Government Officies of Sweden, 2011). The Swedish 
government has also stated that “Sweden will be the best in the world at 
using the opportunities of digitalization” (Government Officies of Sweden, 
2013:6). Sweden is also considered prominent in digitalizing, and usually 
ends up at the top in e-government development rankings and indexes. 

Sweden is, however, being surpassed by other countries in international 
surveys on e-government development (Government Officies of Sweden, 
2014). An explanation is that Sweden's public administration model, with 
independent national governments and self-governing municipalities, 
impedes inter-organizational collaboration for continued digitization 
(Government Officies of Sweden, 2014). It has even been stated that the 
self-governance model has become an Achilles heel for e-government 
development in Sweden (Government Officies of Sweden, 2015).  

The development of e-government and the focus on providing one-stop 
shops for citizens is thereby challenging the independency values. Compared 
to other countries with a stronger top-down governance and development 
model of e-government, Sweden is not as prominent as, for example, 
Denmark in some aspects such as network preparedness (van Marion & 
Hovland, 2015). One-stop shops are also considered less common in Sweden 
compared to other European countries (Government Officies of Sweden, 
2014). Sweden also scores below the OECD average on the OURdata index,2 
which measures data availability, accessibility and promotion, and support.  

A repeated theme in Swedish e-government is that services are assessed 
as functioning well, but that they are based on case-by-case solutions and not 
on centralized coordination and common solutions (van Marion & Hovland, 
2015). In other words, Sweden can be considered good at developing e-
services within government silos but less prominent at reaping the benefits 
of using IS artifacts to collaborate with external communities (other 
government agencies, businesses, and citizens) and thereby co-creating 
value.  

Research Gaps and Problem Background 
Objects such as IS artifacts can be facilitators for collaboration and value co-
creation, but how these IS artifacts are used in collaboration and how they 
are designed is not well understood (Rehm & Goel, 2015). Aladalah, 
Cheung, and Lee (2016) further state that little is known about public value 
co-creation. The equal potential for value co-destruction has also, according 
                                                        
2 http://index.okfn.org/place/sweden/ 
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to Osborne et al. (2016), been absent from theoretical, policy, and practice 
discourses on co-creation. Osborne et al. (2016) place particular emphasis on 
this gap and further state that differences might exist between real-life and 
digitalized collaboration. That digitalization can alter or destroy the values 
inherent in a public service is also stated by Church, Moloney, and Bannister 
(2013). There is therefore a need to explore the co-destruction concept 
further within e-government co-creation processes using IS artifacts. There 
is also a need for further research to theorize value co-creation and co-
destruction when using and designing IS artifacts (Vartiainen & Tuunanen, 
2014).  

In line with this, e-government research tends to assume a simplified 
stakeholder view of a mutually beneficial situation for governments and 
citizens, which can hinder understanding of the phenomenon of e-
government (e.g., Axelsson, Melin, & Lindgren, 2013). One example 
provided is that stakeholder perspectives need to be more nuanced than the 
division into citizens and government in order to facilitate understanding. A 
more critical stance in the study of e-government could also enhance 
understanding (Axelsson et al., 2013).  

The collaborative setting in the public sector is also different from the 
private sector due to the boundaries between private and public, and between 
the political government and its administration that initiates, prepares, 
implements, and evaluates political decisions (Lundquist, 1998). 
Establishing common agreements between participants, building trust 
(Vangen & Huxham, 2003), and fostering a shared understanding between 
different collaborating communities becomes important for collaboration to 
succeed and for value to be co-created. Moreover, practices and goals do not 
seamlessly adapt to public sector practices (e.g., Moore, 2013). Furthermore, 
“public sector organizations are less able than private sector organizations to 
choose their markets, their customers or their portfolio of products and 
services, and so have to take into account the views of a wider range of 
stakeholders” (Hartley & Benington, 2006:103). This also applies to 
services: what one person views as a valued public service, another person 
considers excess government (Church et al., 2013). Although differences 
between public and private sector collaboration are highlighted, it is not 
implied that similarities between government agencies and private business 
do not exist. Christiansson et al. (2015), for instance, point out both 
similarities and differences between the public and private sectors in inter-
organizational collaborations.  

Despite the value of designing for and having knowledge about how IS 
artifacts are used in value co-creation, relatively little design research has 
been carried out within the e-government research field (Goldkuhl, 2016). 
Goldkuhl (2016) provides a reason for why little design science research is 
found in e-government, arguing that although design science research has 
great potential in e-government development, common design science 
guidelines (Hevner et al., 2004; Peffers et al., 2007) do not provide any 
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specifics about how to apply design research in e-government (Goldkuhl, 
2016). In a literature review on e-government research, Fedorowicz and Dias 
(2010) found little design-focused research and concluded that the existing 
design research articles were distinguished by a narrow and techno-centric 
approach.  

In line with this, Conboy et al. (2015) argue that current design science 
methods are to a large extent based on a problem-solving approach that 
restricts the ability of researchers to produce innovative artifacts, while 
Drechsler (2015) states that existing design science methods have a strong 
positivistic emphasis. The positivistic inclination of design science research 
is further supported by Venable (2015) in a survey of design science 
research articles between 2010 and 2015. The positivistic trend in design 
science research noted by Venable (2015) and Drechsler (2015) is in this 
thesis regarded as not being in line with the need for a broader social view in 
design research in e-government. A design research that bridges design and 
behavioral research (Fedorowicz & Dias, 2010). That considers both social 
and technological aspects and how they interact (Luna-Reyes et al., 2016), 
and that acknowledges the need for more comprehensive evaluation 
techniques in multi-stakeholder environments (Helfert et al., 2012) such as 
e-government. This thesis thereby considers alternatives and complementary 
approaches that address these weaknesses as required.  

Furthermore, knowledge on how to conduct such design science is still 
missing, or at least not yet fully investigated (Batini et al., 2013). In this 
thesis this is argued to be even more true when governments aim to utilize 
technology in order to co-create value with communities such as citizens and 
private businesses. That the original design science guidelines proposed by 
Hevner et al. (2004) are more suited for the traditional business environment 
than complex societal environments has also been recognized by Hevner 
himself (Drechsler & Hevner, 2016).  

Research Problem 
Based on the above reasoning, this thesis addresses the problem of how to 
design for and better understand value co-creation and co-destruction using 
IS artifacts in e-government. The problem is divided into the following three 
sub-problems: (i) the problem of designing IS artifacts that enable value co-
creation; (ii) the problem of lack of understanding of how IS artifacts are 
used in co-creation and co-destruction of value; and (iii) the problem of how 
to perform design science, acknowledging the distinct aspects of the e-
government context as pointed out by, for example, Fedorowicz and Dias 
(2010), Helfert et al. (2012), and Luna-Reyes et al. (2016). 
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Research Questions 
The problems stated are addressed through answering three research 
questions. The three research questions are formulated to represent a journey 
of knowledge development where the answers to the first question led to the 
formulation of the second question, while the third research question is built 
on knowledge gained from the two previous ones. The contribution towards 
the overall aim of the thesis, to address the problem stated, thereby 
comprises the cumulative knowledge created from answering the three 
research questions.  

By addressing the three research questions, the thesis responds to calls to 
expand knowledge on IS artifacts in value co-creation in the public sector 
(e.g., Aladalah et al., 2016). The thesis provides two examples of complete 
design science cycles that follow the design science guidelines, thereby 
addressing the lack of design research in e-government as pointed out by, 
among others, Fedorowicz and Dias (2010) and Goldkuhl (2016). The thesis 
focuses on frameworks and theories that consider both social and 
technological aspects in e-government collaboration as advocated by Luna-
Reyes et al. (2016). The thesis also motivate the usage of retrospectives in  
design science to adhere to the need to make design science more suitable 
for e-government, as suggested by, among others, Fedorowicz and Dias 
(2010), Goldkuhl (2016), and Helfert et al. (2012) and that complements 
existing evaluation approaches. The thesis also expands and complements 
the work done by, for instance, Conboy et al. (2015) and Drechsler (2015). 
The three research questions are formulated as follows: 

 
I. How can IS artifacts be designed to enable value co-creation in e-

government and what aspects can inhibit value being co-created 
through the designed artifacts? 

 
The first research question is addressed by doing design science research in 
two different open government projects. It contributes to solving sub-
problem I by designing two artifacts, both instantiations (Hevner et al., 
2004) that in different ways enable value co-creation. One configurable 
process model that is evaluated and shown to facilitate shared understanding 
between communities, thereby enabling value co-creation (e.g. Lavikka, 
Lehtinen, & Hall, 2016; Lewis, Pea, & Rosen, 2010). One mobile service 
that is evaluated and shown to enable citizen sourcing, which is 
acknowledged as a way to enable value co-creation between citizens and 
government agencies (e.g., Hilgers & Ihl, 2010; Linders, 2012; Nam, 2012). 
Furthermore, core aspects of public value co-creation are derived based on 
inhibitors of value co-creation through the designed artifacts. The inhibitors 
are identified through secondary analysis of data from the two design 
science projects. The research question also contributes with knowledge that 
it is possible to build artifacts that enable value co-creation but very difficult 
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to use the artifacts and realize co-creation of value in collaborations between 
communities. The design of the artifacts and the investigation into inhibitors 
for value co-creation through the artifacts thereby deepens knowledge of the 
problem domain.  

 
II. How can boundary object theory facilitate the understanding of IS 

artifacts used in value co-creation and co-destruction in e-
government? 

 
Knowledge gained from the two design science projects led to the need to 
investigate further how artifacts are used for co-creation and co-destruction 
of value in the public sector, the main reason being that the artifacts 
designed, despite showing the potential for value co-creation, was not 
extensively used and value co-creation was not realized. In order to improve 
the understanding of how artifacts are used in value co-creation processes 
and how they are designed for this purpose a need was perceived to better 
capture the social and technical aspects of IS artifacts and the relationship 
between them through theory. The main reason for this was that the utility of 
the designed artifacts was considered ambiguous and dependent on factors 
beyond the technological.  

It was therefore decided to explore boundary object theory for this 
purpose. The main reasons were that boundary objects are both “material 
and processual” (Star, 2010:604) and the role of boundary objects as 
facilitators for collaboration is established within IS research, but how these 
objects span knowledge or practice barriers—i.e., how they are used, or how 
the objects themselves develop—is unstipulated (Fox, 2011; Rehm & Goel, 
2015).  

The research question is addressed through case study research. One case 
study is of a successful collaboration project between 22 government state 
authorities in Sweden that developed a shared submission function in 
collaboration. A second case study is of an ongoing collaboration between 
the Swedish Forest Agency and external communities (forest owners and 
forest businesses). The collaboration is enabled through an information 
system environment that has been in use for several years and comprises two 
different solutions: one solution is used in co-creation processes between the 
Forest Agency and forest businesses, and the other between the Forest 
Agency and private forest owners. Boundary object theory is applied to 
investigate how different artifacts are used as boundary objects and to 
understand the value co-creation processes through the two solutions.  

It is concluded that considering IS artifacts as boundary objects can 
facilitate understanding of how IS artifacts are used in value co-creation and 
co-destruction between communities in e-government.  One reason is that 
boundary object theory forces the acknowledgement of the IS artifact in 
relation to the communities using it. Furthermore, boundary object theory 
incorporates a sociomaterialistic worldview, where both the technological 
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and the social dimensions of IS artifacts are acknowledged. As such, 
boundary object theory also offers a tool for designing and evaluating IS 
artifacts for value co-creation and co-destruction.  

Addressing the research question contributes to solving sub-problem II by 
explaining how IS artifacts are used in public value co-creation processes 
and the outcomes of the co-creation processes in terms of value co-creation 
and value co-destruction. It also contributes to e-government research by 
establishing boundary object theory as a feasible theory when studying value 
co-creation through IS artifacts. 

 
III. How can retrospectives in design science contribute to research 

on value co-creation in e-government? 
 

This research question is addressed by reflecting on the design science 
research carried out for the thesis and suggesting retrospectives in design 
science. It contributes to solving sub-problem III—and, to some extent, sub-
problem I—by suggesting critical realism to guide a retrospective evaluation 
of design science artifacts and projects in the e-government research domain. 
It thereby contributes to e-government design research and design science 
research. 

Delimitations 
The most prominent delimitation (Price & Murnan, 2004) of this thesis is 
that it is based on knowledge gathered from the public sector in Sweden. 
Therefore contextual factors present in Sweden affect the result and the 
generalizability of the result is therefore questionable. As a researcher, I 
have had limited saying in what artifacts have been developed, especially at 
the beginning of the thesis work, since I was part of the research projects and 
as such had the work pre-defined. I have had a lot of freedom, however, in 
the practical work within the research projects, such as data collection and 
analysis. The influence on the work has also been greater the longer my 
research journey has gone on. The last articles are therefore purely my own, 
together with a fellow doctoral student’s design; the same is true for the third 
project on which this thesis is based.  

 Another delimitation of this thesis is that there are other changes that 
have had, and are still having, an impact on the Swedish public sector. There 
are also other theoretical streams that try to understand and explain e-
government. Examples include public administration theories with wide 
impact, such as new public management (NPM), modern systems theory 
(MST), new public governance (NPG), and public value management 
(PVM). Since this thesis is within information systems and not public 
administration or policy, these types of theory will not be covered in detail, 
although they are closely connected to e-government. Furthermore, 
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Schedler, Summermatter, and Schmidt (2004) assert that there are three key 
concepts needed to comprehensively understand e-government: (i) e-
government uses IT, especially the internet; (ii) e-government deals with 
organizational aspects of public administration; and (iii) e-government 
considers the interaction of public administration with external communities 
such as businesses and citizens. This thesis is primarily advancing 
knowledge on the first and third aspects, while the second receives less 
attention. 

Both the delimitations and the limitations (Price & Murnan, 2004) will be 
further discussed later in this thesis, in the discussion on the research quality.  

Thesis Structure 
The next chapter is an extended background, which includes theoretical 
background and analytical perspectives. The theoretical background presents 
related research, while the analytical perspectives introduces the analytical 
tools and perspectives used in the thesis. The chapter ends with a literature 
survey and review of articles on value co-creation and design science in e-
government research. After the extended background, the empirical base of 
the thesis, consisting of two different design science projects, and two cases 
is described. Thereafter follows the methodology chapter where a discussion 
on philosophical assumptions in IS, and in the selected approaches (design 
science and case study) begins the chapter. Thereafter follows a presentation 
of methodological approaches used in the thesis and motivation for the 
selected approaches for each research question. The research processes 
followed are also described. The chapter ends with ethical considerations in 
respect of the research methodologies. Thereafter, in the result and 
conclusions chapter the results from the included articles are summarized 
and how the included articles relate to the research questions is explained. 
Last in the chapter the main conclusion for each research question is 
presented. Thereafter, in chapter seven a presentation of the thesis 
contributions followed by a discussion that positions the contributions of the 
thesis follows. In the same chapter, discussions on the quality of the research 
and ethical considerations then follow. Last in this chapter, suggestions are 
made for future research.  
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Chapter 2: Extended Background 

In this chapter, a summary of key constructs used in the thesis and how they 
relate to each other is presented. Thereafter follows the theoretical 
background of this thesis. I begin by providing a background of e-
government practice and research, since it is the practice and research 
domain this thesis addresses. Since the focus of this thesis is on value co-
creation, which implies collaboration between parties, collaboration in e-
government and open government (considered a collaborative aspect of e-
government) is also included as well as a short introduction to public value. 
Thereafter, research on value co-creation in the private and public sector are 
reviewed. Then evaluation and knowledge generation in design science is 
discussed, since current design science evaluation practices are considered 
an area for improvement in design science in e-government. In the analytical 
perspective, boundary object theory and sociomateriality are introduced 
because this is suggested as a suitable abstraction of IS artifacts in e-
government and because boundary object theory is used as a tool for 
analysis in parts of the thesis. Thereafter, critical realism is presented, given 
that it is used to guide the analysis of sociomaterial boundary objects and is 
suggested as a guiding philosophy for conducting retrospectives in design 
science research in e-government. Lastly, a literature survey on design 
science and value co-creation in e-government to further motivate and 
position the research is presented. 
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IS, positivism, interpretivism and critical research (Orlikowski & Baroudi, 
1991) while at the same time encapsulating parts from all three of them.  

 
Design science. This is the science of the artificial, where artificial is 
defined as “produced by art rather than by nature” (Simon, 1996:4). In this 
thesis design science is regarded as a research methodology where focus is 
on “knowing through building” (Purao et al., 2008:525).  

 
e-Government. e-Government research is in this thesis regarded as an 
intersection of information systems and public administration, based on 
Goldkuhl (2016) and Heeks and Bailur (2007). Furthermore, Means and 
Schneider (2000) define e-government as the relationships between 
government agencies, their customers, and their suppliers (defined as 
businesses, other government agencies, and citizens) by the use of electronic 
means. This definition is regarded as beneficial and is therefore adopted in 
this thesis. However, it is regarded as doubtful whether citizens can be 
directly related to customers (see theoretical background for a more 
elaborate discussion on this topic.)  

 
Evaluation. The Oxford Dictionary (2017) defines evaluation as “the 
making of a judgement about the amount, number, or value of something”. 
A positivistic notion of measuring is therefore present in the definition of 
evaluation. Not surprisingly, the most common evaluation type in design 
science is a means-end oriented evaluation (Iivari, 2007), mostly interested 
in how effectively the artifacts helps to achieve the given goals or ends. 
Evaluation in general has also placed strong emphasis on positivistic ways 
of measuring success (Jennings, 2013). Realist evaluation, which builds on 
critical realism, argues that evaluations need to identify what works in what 
circumstances and for whom, rather than asking only if it works (Pawson & 
Tilley, 1997). According to Hewitt, Sims, and Harris (2012), realist 
evaluation acknowledges that there are many intertwined variables operating 
at different levels. Therefore realist evaluation methods can be more suited 
in complex social interventions compared to means-end oriented evaluation. 
The view that there are other types of evaluation, complementary to means-
end oriented evaluation and that they can be beneficial for performing 
evaluation activities in e-government is adopted in this thesis.  
 
Information systems (IS) artifacts. Can be regarded as a system consisting 
of subsystems of “technology artifacts (such as hardware and software), 
information artifacts (such as a message) and social artifacts (such as a 
charitable act)” (Lee, Thomas, & Baskerville, 2015:5) that interact and 
together form the IS artifacts. In relation to materiality, technology artifacts 
can be considered to be a material substance (e.g., Leonardi, 2013; 
Niemimaa, 2016b), while information artifacts can be both a material 
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substance and social, and social artifacts belong to the social. An IS artifact 
can therefore be considered both social and material.  

The relationship between the social and the material in an IS artifact is 
not specified by Lee et al. (2015); it can, however, be regarded as dependent 
on the underlying philosophical assumption—for instance, internally related 
and inseparable (Orlikowski & Scott, 2008) or externally related (e.g., 
Faulkner & Runde, 2012; Leonardi, 2013). This thesis adopts the latter. It 
can be argued that this is also more in line with Lee et al. (2015), since the 
existence of three parts of an IS artifact implies that these are separable 
although related. The material substance of the IS artifact is in this thesis 
regarded as a tool that offers affordances for action (e.g., Volkoff & Strong, 
2013). The originator of affordances (Gibson, 1977) defined affordances as 
the possibility of an action on an object or environment. The interaction of 
the social and the material (such as humans and technology) form emergent 
affordances. Affordances therefore exist in the relationship between the 
social and the material (Leonardi, 2011; Volkoff & Strong, 2013). This 
thesis regards affordances, in accordance with Gaver (1991:1), as “properties 
of the world that are compatible with and relevant for people’s interactions”. 

 
IS artifacts as services. In this thesis, IS artifacts are limited to those 
concerned with services in e-government and to a less extent with artifacts 
used when developing such services. Services delivered electronically, such 
as digital services, e-services, m-services, and government services, are 
viewed in adherence to the definition of an IS artifact, although they can 
differ in some respects. One example is that an e-service is considered an 
electronic service delivered through the internet; an m-service is considered 
an e-service that uses mobile technology; a government service is a service 
delivered by the government (as an e-service or not), while a public e-
service is a government service that might be delivered by other parties than 
the government itself, such as third party vendors or citizens. In line with the 
definition of an IS artifact, these services are considered to offer affordances 
for value co-creation and co-destruction.  

 
Public value. Public value was introduced by Moore (1995) as an equivalent 
to stakeholder value in the private sector, but expanded and changed by, for 
instance, Meynhardt (2009) to include the quality of the relationship 
between an individual and society, and by Talbot (2011) to incorporate a 
combined view of the public about what they regard as valuable. This thesis 
adopts the reasoning by Benington (2009:238), that “public value 
encompasses processes of co-creation, which are necessary for the 
production of public value in much of the public service sector.” As such, 
public value is in this thesis viewed as something government agencies 
pursue when engaging in value co-creation.  
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Value co-creation. Solli-Sæther and Flak (2014:313) define co-creation in 
the public sector as “integrating IT in the end-user environment to support 
inter-organizational work processes, improve end-user performance, and 
enhance overall organizational effectiveness in direct support of goals and 
strategies”. Osborne et al. (2016:2) define co-production as “the voluntary or 
involuntary involvement of public service users in any of the design, 
management, delivery, and/or evaluation of public services.” The authors 
further consider value to be co-created through co-production. Also included 
in the value co-creation concept is co-design, where co-creation “refer[s] to 
any act of collective creativity, i.e., creativity that is shared by two or more 
people” (Sanders & Stappers, 2008:6). This definition therefore relies more 
on active collaboration than that by Osborne et al. (2016).  

This thesis considers the definitions by both Osborne et al. (2016) and 
Sanders and Stappers (2008) to be useful, while the definition by Solli-
Sæther and Flak (2014) is considered to be limited since it only considers 
the supply side and not the user side. Co-production and co-creation are 
considered as interchangeable in this thesis, since both concepts require the 
active involvement of end-users. This is supported by, among others, 
Voorberg, Bekkers, and Tummers (2015).  
 
Value co-destruction. Co-destruction implies not only that collaboration 
yields good outcomes for the participating communities, but also that co-
destruction of value can occur, implying that at least one of the participators 
does not receive value from the joint efforts but value is instead co-
destructed (Plé & Cáceres, 2010). According to Plé & Cáceres (2010) co-
destruction of value is due to the misuse of resources. In the study of IS 
artifacts, the phenomenon of value co-creation and co-destruction is 
especially interesting due to the seemingly built-in contradiction of value co-
creation and co-destruction in IS artifacts (Vartiainen & Tuunanen, 2016). 
Thereby Vartiainen & Tuunanen (2016) provide another reason for why 
value co-destruction occur that is not due to the misuse of resources but 
rather the choice of using IS artifacts to collaborate.  
  
Retrospective. In general, a retrospective implies looking back at events 
that have already happened. The software industry has adopted the concept 
in agile methods as a specific meeting held after each completed project or 
process to review events and continuously learn together from the 
experience (e.g., Bjarnason & Regnell, 2012). In economics, the term 
‘retrospective evaluation’ denotes a situation in which people search their 
memories for information about the economy and then form an evaluation 
based on that information (Conover, Feldman, & Knight, 1986). Koomey, 
Craig, Gadgil, and Lorenzetti (2003:75) make a plea for performing 
retrospectives to improve energy forecasting models since “looking back at 
past work can both illuminate the reasons for its success or failure, and 
improve the methodologies of current and future forecasts”. Perhaps the 
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closest concept to a retrospective in design research is reflection-in-action 
(Schön, 1983), a process that involves iterative modifications of the 
practitioner’s design through comprehension and knowledge gained from 
interaction with the problem situation. In this thesis retrospectives are 
regarded as a way to enhance the knowing through building in design 
science by reflective actions, similar to agile retrospectives.   

 
Sociomateriality. There are different flavors of sociomateriality based on 
different ontological worldviews. The most prominent is that put forward by 
Orlikowski (2007, 2010) and Orlikowski and Scott (2008) and is based on 
agential realist philosophy (Barad, 1996, 2003, 2007). In this view, “the 
social and the material are inherently inseparable” (Orlikowski & Scott, 
2008:456), as opposed to standalone entities. Critics of agential realism 
include Mutch (2013), who instead argues for critical realism as a 
philosophical foundation for studying sociomateriality. Faulkner and Runde 
(2012) agree with agential realism, in that the material and the social are 
affected by and affect each other, but disagree on their inherent 
inseparability and instead regard them as separate entities. Others (e.g., 
Leonardi, 2013) allow for different ontological viewpoints within 
sociomateriality and agree that both agential realism and critical realism are 
suitable, depending on the phenomenon under study and the questions 
posed. This thesis adopts the critical realism foundation for studying 
sociomateriality and regard material and social entities to be separable but in 
relationship with each other.  As such, inherent technological properties can 
afford different actions.  
 
Utility. In English, utility means usefulness. Broome (1991:10) quotes 
Bentham (1823) to define the original meaning of utility as usefulness, 
where by utility “is meant that property in any object, whereby it tends to 
produce benefit, advantage, pleasure, good, or happiness (all this in the 
present case comes to the same thing) or (what comes again to the same 
thing) to prevent the happening of mischief, pain, evil, or unhappiness to the 
party whose interest is considered” (Bentham, 1823:2). In other words, 
utility can be regarded as a subjective notion of what a specific person 
regards as useful. Both Broome (1991) and Fumagalli (2013) problematize 
the worth of utility due to its ambiguousness and its divergent uses and 
definitions. Fumagalli (2013:325) states: “This term [utility] has been 
employed in so many different senses that one wonders whether we can 
meaningfully characterize utility as a unified concept”. In design science, 
utility is mostly related to the usefulness of an artifact (e.g., Gill & Hevner, 
2013). Exactly what this entails is not clear, but references are made to the 
technology acceptance model (TAM), for instance. Utility in design science 
is tightly coupled with evaluation in such as way that the evaluation should 
prove the utility of the artifact (e.g., Hevner et al., 2004). In this thesis this is 
interpreted as a positivistic view on the value of an artifact.  
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Theoretical Background  

e-Government  
Grönlund (2010) provides four types of e-government definition, based on a 
journal paper from OECD (Field, Muller, & Lau, 2003). The four types of e-
government as defined by OECD (Field et al., 2003:63) and Grönlund 
(2010:4) are listed below. 

 
Type 1.  Internet (online) service delivery. 
Type 2.  e-Government is equated to the use of information and 

communication technology (ICT) in government. While the 
focus is generally on the delivery of services and processing, 
the broadest definition encompasses all aspects of government 
activity. 

Type 3.  e-Government is defined as a capacity to transform public 
administration through the use of ICT, or indeed is used to 
describe a new form of government built around ICT.  

Type 4.  The use of ICT, particularly the internet, as a tool to achieve 
better government.  

 
According to Grönlund (2010), the different types are distinguished by both 
domain definition (breadth) and ambition (depth). Grönlund (2010:4) seems 
to prefer the fourth definition, since “this is the only perspective taking a 
fundamentally external perspective; ‘better government’ must be measured 
from outside, in terms of what good it does for society.” It is also the 
definition preferred by the OECD report (Field et al., 2003). Other, similar 
definitions include “the use of information technologies that have the ability 
to transform relations with citizens, businesses, and other arms of 
government” (The World Bank, 2015:1). The European Commission defines 
e-government as “the use of information and communication technologies 
(ICT) in public administrations combined with organizational change and 
new skills in order to improve public services and democratic processes and 
strengthen support to public policies” (European Commision, 2003:7). All 
three definitions thereby acknowledge the need to use technology to improve 
governments and are thereby in line with Grönlund (2010). Means and 
Schneider (2000) take a somewhat different approach and define e-
government as the relationships between government agencies, their 
customers, and their suppliers (defined as businesses, other government 
agencies, and citizens) by the use of electronic means. This definition is 
found to be more in line with the values of this thesis, since the focus is on 
the relationships and not on measurable improvements, and is therefore 
adopted in the thesis. In the first research question, the aim for improvement 
through the use of IS artifacts is visible, however, and therefore the fourth 
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type defined by OECD (Field et al., 2003) is also regarded as in line with the 
first part of the thesis. Later parts of the thesis do, however, problematize the 
notion of improving governments through the use of technology.  

There are also other concepts similar to e-government, two of the most 
prominent being digital government and e-governance. Fountain (2001), for 
instance, calls the usage of technology in governments ‘digital government’ 
or ‘virtual state’ instead of e-government, and digital government has also 
been the preferred concept in research communities in the United States 
(Scholl, 2009; Yildiz, 2007). e-Governance can be regarded as being more 
inclusive than e-government, focusing on citizen participation as opposed to 
an online presence only (Kolsaker & Lee-Kelley, 2007). e-Governance has 
also been recognized as a sub-category of e-government (Yildiz, 2007). In 
this thesis, e-government is preferred since it is recognized as a study 
domain (Scholl, 2007) that has been acknowledged and is well established in 
European academic society (Scholl, 2007, 2010). It is also common to 
include participation in the e-government concept. For instance, Scholl 
(2013), in a survey among e-government researchers, found that the most 
favored topic was open government and participation. e-Governance can 
therefore be regarded as a sub-domain of e-government.  

Several researchers have anticipated benefits associated with the 
development of e-government, such as improved efficiency and 
effectiveness and quality of service (e.g., Beynon-Davies, 2005; Hilgers & 
Ihl, 2010; Juell-Skielse & Wohed, 2010; Moon, 2002).  

Along with research envisioning the benefits of e-government, difficulties 
in realizing the expressed values have also been discussed at length (e.g., 
Balta, Greger, Wolf, & Krcmar, 2015b). In line with difficulties, challenges 
hindering the development of e-government have also been identified (e.g., 
Gil-Garcia & Pardo, 2005), and it has been claimed that most e-government 
initiatives fail (Flak et al., 2015). e-Government also contain risks, Jaeger for 
instance (2002) points out that a potential risk of e-government is that 
extensive collaboration and information sharing among agencies may 
compromise lawful principles such as the separation of powers. Privacy risks 
have also been discussed as a potential risk with and a hindrance for e-
government development (e.g., Bélanger & Hiller, 2006). 

e-Government as a study domain has emerged during the last decades, but 
research on technology in public administration has existed for longer 
(Meijer & Bekkers, 2015). In a literature review, Yildiz (2007) looks at the 
history of IS in governments and starts by referring to a book by Herbert 
Simon (Simon, 1976) to claim that technology was then in the peripherals of 
organizations and not a main concern. The book was originally written in 
1947 and a fourth edition printed in 2013; it is considered one of the most 
influential books on social science thinking.3 According to Yildiz (2007), the 
main objectives of technology in government agencies were for a long time 

                                                        
3 The same Herbert Simon is also considered to be the ‘inventor’ of design science. 
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to enhance the managerial effectiveness of public administrators and to 
increase government productivity. Bozeman and Bretschneider (1986), for 
instance, argued that technology was transforming government and that 
attention should be given to this area by academics. The research domain of 
e-government, however, did not emerge until the introduction of the internet 
(Yildiz, 2007).  

The research domain of e-government has been criticized for poor 
quality, methodological weakness, and a lack of theoretical rigor (Bannister 
& Connolly, 2015). Examples of such criticisms include the vagueness in 
the definition of the e-government concept, its fragmented and 
interdisciplinary nature (Meijer & Bekkers, 2015), the lack of a dominant 
research topic (Joseph, 2013) and not handling the complexities of public 
administration and politics (Yildiz, 2007). Bannister and Connolly (2015) 
note that researchers within e-government tend to borrow theoretical 
constructs from reference disciplines, and Rana, Williams, Dwivedi, and 
Williams (2011) state that these theories are used in a random manner. This 
is similar to the continuous discussion on mid-range theory in IS in general 
(see Grover & Lyytinen, 2015). Furthermore, there is a lack of specific 
theories in e-government (Bannister & Connolly, 2015) and a large portion 
of e-government research is conceptual in nature (Dwivedi, 2009; Joseph, 
2013). Meijer and Bekkers (2015) claim that the theoretical fragmentation in 
e-government research hampers advancements within the field. Comparisons 
between positivistic and constructionist (interpretive) (Heeks & Bailur, 
2007), and later between the similar division of explaining versus 
understanding e-government (Meijer & Bekkers, 2015), indicate that there is 
a clear bias toward positivistic studies aiming to explain rather than 
understand e-government. The same is also true in the few design-oriented 
studies of e-government (Belanger & Carter, 2012), where there is a clear 
bias toward technological determinism and positivism that fails to 
comprehend the complexity of the public sector environment (Fedorowicz & 
Dias, 2010). Grönlund (2010) also proposes that e-government research is 
limited in respect of involving theory, especially theory that encompasses 
both electronic and government constructs (Grönlund, 2010). The author see 
two main reasons, both of which are in line with Belanger and Carter (2012) 
and Fedorowicz and Dias (2010). One is that that IS researchers have 
focused too much on technology; the other is that governments have been 
largely ignored or treated as just any organization, which, Grönlund (2010) 
argues, they are not. Furthermore, future e-government research has to 
acknowledge the importance of government values and improve 
understanding of the relationship between technology, organization, and 
government values (Grönlund, 2010).  
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e-Government Collaboration 
Several research themes bring up the need for government agencies to 
collaborate. Differing concepts and definitions for studying collaboration 
have also emerged. All of these concepts are to a large extent similar and 
interchangeable. In public administration literature, the concepts of 
collaborative public management (e.g., Agranoff & McGuire, 2004; 
McGuire, 2006; O’Leary & Vij, 2012) and collaborative governance (e.g., 
Ansell & Gash, 2008; Emerson, Nabatchi, & Balogh, 2012; Huxham, 
Vangen, Huxham, & Eden, 2000) are often used. In the public management 
literature, however, technology is often absent (Aladalah et al., 2016). 

Collaboration in conjunction with e-government has been studied 
predominantly through a whole of government approach (de Brí & 
Bannister, 2010), previously known as joined up government (Christensen, 
2007), and through governmental inter-organizational information 
integration (GIII) (Gil-Garcia, Burke, & Pardo, 2010). GIII is defined as a 
“socio-technical phenomenon comprised of (i) trusted social networks, (ii) 
shared information, (iii) integrated data, and (iv) interoperable technical 
infrastructure” (Gil-Garcia et al., 2009:2). Three of the four aspects concern 
technology and thereby the organizational aspects get less attention 
compared to research streams within public management, while technology 
plays a more prominent role.  

Several of the themes above are developed as a response to problems 
identified with a management strategy for the public sector called new 
public management (NPM) developed during the 1980s  (e.g. Hood, 1991). 
NPM advocated a for managing government agencies in a managerial and 
market-oriented way as opposed to an administrative way, similar to that of 
the private sector (e.g. Hood, 1991; Osborne, Radnor, & Nasi, 2013). This 
was especially prominent in public service delivery, where especial attention 
was given to the lessons from private sector management for the delivery of 
public services (Hood, 1991). Performance measurement, how effective and 
efficiently public organizations lived up to formulated strategies and goals, 
or delivered a public service became an important tool, also borrowed from 
the private sector (Hood, 1991; Osborne et al., 2013). Furthermore, IS was 
already then seen as a tool to deliver the NPM objectives of effectiveness, 
efficiency and service quality and the two concepts of e-government and 
NPM have since been intertwined (Cordella & Iannacci, 2010). 

According to Christensen and Lægreid (2007), NPM focused only on 
vertical integration, while horizontal integration was not considered, which 
led to fragmentation in, for instance, service delivery. Functional e-
government requires both vertical and horizontal integration (Layne & Lee, 
2001). 

The whole of government approach is mainly used in Great Britain, 
Australia, and New Zealand. This approach adopts a more holistic strategy 
compared to NPM, using insights from the other social sciences rather than 
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just economics. The main focus of the whole of government approach is 
integration and coordination (i.e., collaboration) in order to overcome the 
fragmentation problems inherent in NPM (Christensen, 2007). Another 
stream with a technology focus is Chun et al. (2012:6) who define 
collaborative government as “ICT-facilitated collaboration environments for 
government”, where collaboration can occur within and between 
governments (G2G), between governments and citizens (G2C), or between 
governments and businesses (G2B).  

In line with this, Allen, Juilett, Paquet, and Roy (2005) state that the 
development of e-government requires government agencies to coordinate 
and become more collaborative and also connects collaboration and 
technology. Reasons are that technology presents new opportunities to 
connect organizations, policies require increased coordination across 
government levels and sectors, and improving performance in the public 
sector requires external and internal collaboration and alignment of 
government processes (Allen et al., 2005). Gil-Garcia, (2012a),  Hu, Cui, & 
Sherwood (2006) as well as Reddick (2008) recognize how working across 
boundaries of organizations and sharing information and resources is a 
strategy to achieve overall e-government objectives of efficiency, 
effectiveness and quality of service. The development and management of 
collaborative governance and the use of information technologies to support 
coordination inside networks of organizations, citizens, and businesses are 
also stated as the future for government agencies by Pardo et al. (2010). 
These networks can be viewed as open government ecosystems (Harrison, 
Pardo, & Cook, 2012). In such an ecosystem, government agencies are the 
initiators of collaboration with external communities in order to achieve 
specific goals (Harrison et al., 2012). When studying collaboration 
initiatives, however, the contexts so far have mainly involved clearly defined 
settings with explicit boundaries in regard to what the collaborative work is, 
with whom it is carried out, and for whose benefit (Dantec & Edwards, 
2010). Most research is thereby more in line with an individual perspective, 
as opposed to a more ecosystem-oriented viewpoint offered by, for example, 
boundary object theory which imply an ecological worldview where all 
stakeholder perspectives receives the same importance (Star & Griesemer, 
1989). 

Furthermore, forms of e-government collaboration, and the outcomes of 
these different forms, is an under-researched issue (Luna-Reyes et al., 2016), 
although one recent example is Lönn, Juell-Skielse, and Paivarinta (2016). 
Luna-Reyes et al. (2016) call for research on the identification and 
characterization of different forms of digital inter-organizational 
collaboration to enhance understanding of value creation processes in e-
government. In order to accomplish this understanding, integrative 
frameworks and theories are needed that take both social and material 
aspects into consideration and that also consider the interplay between them 
(Luna-Reyes et al., 2016). Sociomaterial perspectives can thereby be 
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beneficial when studying e-government phenomena. The sociomateriality of 
e-government is further strengthened by Wihlborg, Larsson, and Hedström 
(2016:2905), who state that “public services are indeed embedded into 
complex networks of human and non-human actors”.  

Open Government 
Open government (e.g., Obama, 2009; OECD, 2005) is first and foremost a 
policy for governments to become more open. Included in the open 
government policy demands are the need for government agencies to 
become more transparent, accessible, and responsive (e.g., Gavelin, Burall, 
& Wilson, 2009; OECD, 2005) and to promote participation and 
collaboration (Chun et al., 2010; Obama, 2009) with other government 
agencies, citizens, and private and non-profit organizations. Technology is 
stated as supporting open government (e.g., Bertot, Jaeger, Munson, & 
Glaisyer, 2010) and consequently offering a means to improve citizen 
service (Juell-Skielse, Wohed, & Truffet, 2011). Open government can 
therefore be considered a collaborative aspect of e-government. From a 
research perspective, Yildiz (2007) denotes open government as one of the 
original principles of e-government when listing “fast and easy access to 
government information, open government, people's right to know, 
transparency, and responsiveness” (Yildiz, 2007:649). Yildiz (2007) also 
briefly discusses the incompatibility of a security-oriented perception of e-
government and the demand for openness. Open government and 
participation were also considered the number one topic of interest for e-
government researchers in 2013, according to Scholl (2013). This 
emphasizes the feasibility of open government as a collaborative aspect of e-
government.  

Chun et al. (2010) describe the concept of open government as 
government 2.0, and it has become a worldwide trend in the public sector 
(Schellong, 2008). This thesis will from now on use the term ‘open 
government’ to encompass both open government and government 2.0 
initiatives, including all five pillars of open government and government 2.0. 
Transparency includes transparency in data and information, as well as in 
operations and decisions (Gavelin et al., 2009; Nam, 2012). Participation 
encourages citizens to provide ideas, knowledge, and expertise to the 
government and collaboration should actively promote citizen engagement 
(Obama, 2009). Responsiveness is defined as being open to new ideas, 
demands, and needs, while accessibility is giving easy access to services and 
information (Gavelin et al., 2009).  

All aspects of open government can be enabled by technology. 
Transparency can be reinforced through the sharing of information with 
citizens and private businesses. Government services can be made accessible 
by anyone, anytime, over the internet and anytime, anywhere, through 
mobile devices (Ferro & Molinari, 2010; Millard, 2010). Responsiveness 
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can be increased through immediate answers to citizens on applications and 
requests where service lead times are shortened through digital and 
automated handling of administrative processes (Juell-Skielse & Wohed, 
2010). Several researchers state that collaboration and participation are 
supported by social networking technology, namely web 2.0 technologies 
(Housholder & LaMarre, 2014; Kaliva, Panopoulou, Tambouris, & 
Tarabanis, 2013; Landsbergen, 2011; Lee & Kwak, 2012). Web 2.0 can be 
described as social computing (e.g., Osimo et al., 2010) or as a web 
technology that encourages individuals to participate in content creation 
through the internet (Chun et al., 2010). Activities supported by a web 2.0 
platform include creating, organizing, editing, combining, sharing, 
commenting, and rating features (Chun et al., 2010). Crowdsourcing or 
citizen sourcing (Torres, 2007) is also acknowledged as a product of web 2.0 
technologies that enables open government (Hilgers & Ihl, 2010; Nam, 
2012). Through citizen-sourcing technology, citizens can influence and 
“improve the government’s situational awareness, and may even help 
execute government services on a day-to-day basis” (Linders, 2012:447). 
There is still, however, very limited research on utilizing citizen sourcing in 
an open government context (Nam, 2012; Seoud & Klischewski, 2015). 
Another important technology with the potential to foster an open, 
responsive, and transparent government is mobile technology. This is often 
referred to as m-government (Kushchu & Kuscu, 2003). OECD/ITU (2011) 
specifically calls for research to analyze, prototype, and evaluate m-
government services. Sandoval-Almazán et al. (2012) also note the 
transformational effect on government agencies of combining m-government 
with open government. The authors claim that these two trends together 
“have the potential to transform the relationship between government and 
the public” (Sandoval-Almazán et al., 2012:1). Furthermore, a shortage of 
research on how open government can be enabled though m-government 
services has been vioced (Sandoval-Almazán et al., 2012). The authors 
further state that there is a shortage of research on the development of apps 
(Sandoval-Almazán, et al., 2012). One exception is de Reuver, Stein, and 
Hampe (2013), who report on a design study developing a mobile front-end 
solution for incident reporting as an extension to an existing e-participation 
solution developed for German governments. The focus, however, is on 
business modeling and only the first three stages of a design cycle are 
included. The focus is only on the front-end mobile app, while processes and 
back-end are left outside the scope of the paper (de Reuver et al., 2013). 
Thereby proofs of concept and examples of how open government can be 
enabled by the development and designing of m-government services are 
needed. 

Kassen (2013) points out a paradox in the concept of openness, in that the 
traditional process of its realization is not in line with a citizen-centric 
approach, but is instead “driven by traditional top-down administrative 
commands or directives practically without any input from members of the 
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civil society” (Kassen, 2013:512). Other critical views on open government 
imply that citizens may not have the proper competence to participate (e.g., 
Evans & Campos, 2013). Another aspect of critique is equal access and 
competence: newer research has shown that e-government does not improve 
democracy in respect of participation, as the same groups participating in 
real life are the ones doing it digitally (Hansson, Belkacem, & Ekenberg, 
2015). Others argue that citizens may outperform specialized competence 
(Hilgers & Ihl, 2010) and that ideas from citizens can be as good as ideas 
from professionals (Poetz & Schreier, 2012). According to Lönn (2016), 
research on open government often takes a technological deterministic view. 
For instance, Chun et al. (2010) postulate a society of ubiquitous 
participation and collaboration created only by implementing technological 
solutions. 

A number of researchers in different areas have related open government 
to value co-creation. Examples include collaborative public management 
(McGuire, 2006), Wiki government (Noveck, 2009) and co-production with 
public sector clients (Alford, 2009) and collective intelligence for the public 
sector (Wise, Paton, & Gegenhuber, 2012). What all these concepts have in 
common is the view of empowering and engaging citizens as active 
participants in the public sector, and thereby co-creating value. 

Public Value  
The concept of public value originates from a publication by Moore (1995) 
in which Moore criticized the emerging management paradigm of NPM that 
advocated that public sector managers made use of private sector 
management practices in order to facilitate the development of a “more 
efficient, effective, and customer-friendly public sector” (Moore, 2013:1). 
Instead, Moore (1995) argued that the applicability of private sector 
management tools and values in the public sector could be questioned for a 
number of reasons (see also Moore, 2013; Osborne et al., 2013). Other 
authors (e.g., O’Flynn, 2007; Stoker, 2006) have since built on the ideas put 
forward by Moore (1995) and suggested that public value management 
(PVM) is a more suitable approach for strategic management in the public 
sector than NPM.  

The public value paradigm acknowledges that “government activity is 
inter connected and interdependent and, as such, may require more 
collaborative effort in the pursuit of public value” (O’Flynn, 2007:361). This 
is in line with Stoker (2006:41), who argues that public managers need to be 
able to “manage through networks, to be open to learning in different ways, 
and to draw in resources from a range of sources”. Benington (2009) agrees 
and claims that public value emphasizes how public professionals need to 
work towards the co-creation of public service by collaboration with 
producers, users, and other stakeholders. A recurring objective in PVM can 
therefore be considered to be the generation of public value through 
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collaboration with external communities. Knowledge on how to co-create 
value for all the participating communities therefore becomes beneficial.  

In this thesis public value is seen as being in line with the arguments of 
O’Flynn (2007) and Benington (2009) that public value is a goal in PVM. 
PVM is considered a management paradigm for thinking about government 
activity, policy-making, and service delivery within the public sector. 
Therefore, the focus of PVM should be on relationships, collaboration, and 
value co-creation. This is in line with Bennington (2009:239) on how public 
value can be “pictured in terms of an open system in which inputs are 
converted, through activities and processes, into outputs and outcomes, with 
the active help of co-producers and partner organizations”. Bennington 
(2009) also acknowledges a tension between two sides of public value since 
it regards both “what the public values” (Bennington, 2009:234), which put 
emphasis on individual interest right now. The other side of public value,  
“what adds value to the public sphere?” (Bennington, 2009:235) emphasizes 
the public as a whole and also in the future.    

Different views have also been expressed about whether public value 
should be seen as a paradigm (Stoker, 2006), a concept (Kelly, 2007), a 
model (O’Flynn, 2007), a heuristic device, or even a story (Smith, 2004). 
Meynhardt (2009) performed an extensive review of public value literature 
and defined public value as “values characterizing the relationship between 
an individual and society, defining the quality of this relationship” 
(Meynhardt, 2009:206). Talbot (2011:28) defines public value as “the 
combined view of the public about what they regard as valuable”. The 
definition by Meynhardt (2009) contain a similarity to how (Means & 
Schneider, 2000) define e-government, the focus in both is on relationships. 

According to Kearns (2004), public value is created when quality public 
services are delivered, socially desirable outcomes are achieved, citizens are 
satisfied with the services and outcomes, and trust in government is created 
or increased. Critics of public value argue that the indistinct nature of public 
value and its various representations fuels its popularity: it can be all things 
to all people (Rhodes & Wanna, 2007).  

Value Co-Creation and Co-Destruction 
Current research in the area of co-creation of value builds to a large extent 
on work by marketing researchers Prahalad and Ramaswamy (e.g., 2004a, 
2004b). In their view, the customer plays an important role in value creation, 
thus co-creating value together with the producer. The origins of the concept 
are older, however—especially when co-production is included in the co-
creation concept, as is often the case, according to Voorberg, Bekkers, and 
Tummers (2015).  

Other marketing research introducing the service dominant (S-D) logic 
view agrees with Prahalad and Ramaswamy (e.g., 2004a, 2004b) and state 
that the customer is always a co-creator of value (e.g., Lusch & Vargo, 
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2006). Within S-D logic research, this is contrasted with a traditional goods 
dominated (G-D) logic. According to G-D logic, value is regarded as an 
exchange between two parties—i.e., value in exchange. S-D logic, however, 
argues that value is instead created when a service or a product is actually 
used, which is not always at the point of purchase. Also, the person using the 
product or service should decide its value—hence the notion of value in use 
as opposed to value in exchange (Vargo & Lusch, 2004). In a value-creating 
process, stakeholders are merged into an integrated conversational process 
where the participants work within each other’s processes. Therefore the 
stakeholders have the opportunity to take an active part in coordinating 
actions, learning from and influencing each other directly (Grönroos, 
2011b). These types of interaction require deep engagement and the ability 
and willingness between two parties to act and learn from each other 
Prahalad and Ramaswamy (2004a, 2004b). The co-creation concept 
therefore depends heavily on the idea of communication and joint activities 
as means for successful collaboration (McColl-Kennedy, Vargo, Dagger, 
Sweeney, & Kasteren, 2012). Grönroos (2011b), in a critical article on S-D 
logic, leans on Gupta & Lehmann (2005) and points out that there are 
always two sides to value creation: customer value and (financial) value for 
the firm. Grönroos (2011b) further argues that in order to understand value 
co-creation, understanding interaction is an imperative.  

Apart from S-D logic, another view used for studying value co-creation is 
the resource-based view (RBV), an older and more established frame of 
reference (e.g., Barney, 1996; Wernerfelt, 1984). According to the RBV 
perspective, companies can combine and exchange assets, resources, and 
knowledge, thus creating capabilities that expand their complementary 
resources or create new sources of value (Arnould, 2008). This theory 
thereby fits well with value co-creation according to S-D logic where the 
combination of resources and knowledge sharing in a service system 
(Maglio, Vargo, Caswell, & Spohrer, 2009; Vargo, Maglio, & Akaka, 2008) 
are imperative in order to co-create value.   

Grover & Kohli, (2012) and Kohli & Grover (2008) discuss the need to 
expand knowledge on value creation using IT in multi-firm alliances and 
state that the value of such alliances can be expected to be multifaceted in 
nature, emphasizing the need to assess intangible value as a complement to 
financial value. Sarker, Sarker Suprateek, Sahaym, and Bjørn-Andersen 
(2012) use RBV theory when investigating value co-creation in a business-
to-business (B2B) environment. Sarker et al. (2012) claimed to be the first to 
open the black box of value co-creation and to reveal the enablers and 
inhibitors that influence value co-creation. The main enablers identified 
were: (i) self-reinforcing mechanisms, (ii) contractual agreements, and (iii) 
different types of collective IT strength. Identified inhibitors consisted of (i) 
power imbalances and (ii) conflicts of interest between partners. Their study 
also emphasized the importance of technology in value co-creation. Both the 
S-D logic and the RBV perspectives originate from the private sector, 
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although they have been applied in research within the public sector (e.g., 
Åkesson, 2011; Flak et al., 2015; Solli-Sæther & Flak, 2014).   

In a service system, (Maglio, Vargo, Caswell, & Spohrer, 2009; Vargo, 
Maglio, & Akaka, 2008), different values are created for the included actors 
and co-created value is generated over and above what would have been 
possible in the absence of the relationship between the stakeholders 
(Madhok & Tallman, 1998). This implies that a well-functioning service 
system in itself generates value. Other researchers, also drawing on the 
theoretical constructs of S-D logic, refer to a system’s perspective thinking 
when studying value co-creation (e.g., Barrett, Davidson, Prabhu, & Vargo, 
2015; Grönroos, 2011a; Grönroos & Voima, 2013; Maglio et al., 2009; Ng, 
Nudurupati, & Tasker, 2010; Vargo et al., 2008). Most of these authors refer 
to (adopt or criticize) the definition of a service system as proposed by 
Spohrer, Maglio, Bailey, and Gruhl (2007:72), being a “value-co-production 
configuration of people, technology, other internal and external service 
systems, and shared information (such as language, processes, metrics, 
prices, policies, and laws)”. The service system abstraction can be used to 
explain economic activities and transactions of all types, from a barter 
system of work among individuals to a complex set of transactions in the 
global financial market (Vargo et al., 2008). Considering that digitally 
delivered services changes the service system and makes physical operand 
resources less important, while making intangible operant resources such as 
knowledge and skills more important (Vargo et al., 2008), it is, according to 
Eaton, Elaluf-Calderwood, Sorensen, and Yoo (2015) beneficial to consider 
service systems from a sociomaterial perspective. Eaton et al. (2015) further 
point out that an inherent tension exists between a democratizing force of 
digital technology and a monopolistic and controlling force of digital 
infrastructure. This can be related to the duality of information systems in 
value co-creation, as suggested by Vartiainen and Tuunanen (2016). Eaton et 
al. (2015) argue that any theoretical attempt to deal with innovation in 
service systems with digital technology must be able to deal with the 
paradoxical tension of the generative and democratizing force of digital 
technology and the monopolistic and controlling force of digital 
infrastructure. This again is similar to the call for research in design science 
to embrace the contradictory nature of IS by acknowledging both value co-
creation and co-destruction (Vartiainen & Tuunanen, 2016).  

As well as providing co-created value, a collaborative effort might instead 
fail to deliver or even destruct value (Plé & Cáceres, 2010). Vartiainen and 
Tuunanen (2014, 2016) also use the term ‘value co-destruction’ when 
describing the duality of information systems in geocaching. They propose 
that “value co-creation can have both positive and negative impacts on the 
interactions of the service provider, the service, and the customer or user of 
the service” (Vartiainen & Tuunanen, 2014:7) and that value co-creation and 
co-destruction might be opposite sides of the coin when using IS to 
collaborate—you cannot get one without the other (Vartiainen & Tuunanen, 
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2014). As such, there are contradictory forces that allows small actors to 
participate in service systems and co-create value while, on the other hand, 
the growing scale and scope of digital infrastructure necessary to enable 
these systems can only be afforded by large, multinational companies, thus 
creating an almost monopolistic status for Apple, Google, and Facebook, 
among others (Eaton et al., 2015). Another example, provided by Vartiainen 
and Tuunanen (2016), is how the values of secrecy and openness are in 
conflict and how nature is consumed and experienced at the same time in 
geocaching co-creation processes that use IS.  

In the private sector, there are several examples of service systems co- 
creating value by using technology—for instance, Apple and Facebook. In 
these systems, values are not exchanged in a traditional way, where a 
consumer pays a provider for a specific tangible product; instead, value is 
co-created and the consumer plays an important part in the creation process 
while all involved parties receive value from the joint efforts (e.g., Eaton et 
al., 2015; Maglio et al., 2009). Apple’s platform can be considered a 
successful service system where value is co-created by large numbers of 
heterogeneous actors through the use of digital technology (Eaton et al., 
2015).  

Tuunanen, Myers, and Cassab (2010) propose a framework for value co-
creation in IT-enabled services. The framework consists of two sides, 
namely system value propositions and consumer value drivers, and aims to 
conceptualize the development of information systems for e-services by 
switching focus from organizational users to consumers. With regard to 
citizens, the transferring of consumer values to citizen values might be 
possible, as individuals can be considered as both citizens and consumers 
and thereby have many similarities, but similarities and differences and the 
view of citizens as consumers have been debated (e.g., Coalter, 1990; 
Malpass, Barnett, Clarke, & Cloke, 2007; Moore, 2013). For instance, 
consumers can be regarded as sharing the intent to buy something and taking 
an interest in the offerings of a specific company (Moore, 2013). Citizens, 
on the other hand, might be obliged to perform a certain service or even be 
unwilling to be a part of government affairs (Moore, 2013; Osborne et al., 
2013). Therefore a difference between the concept of citizens compared to 
consumers (e.g., Moore, 2013) needs to be taken into consideration in value 
co-creation in the public sector.  

Value Co-Creation and Co-Destruction in e-Government 
According to Solli-Sæther and Flak (2014:313), co-creation of value through 
IS in the public sector can be defined as “integrating IT in the end-user 
environment to support inter-organizational work processes, improve end-
user performance, and enhance overall organizational effectiveness in direct 
support of goals and strategies”. Flak et al. (2015) consider benefits as the 
preferred concept to describe the outcomes of co-creation in the public 
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sector thereby leaving negative outcomes unaddressed. In the public sector 
literature, the concepts of value co-creation and co-production have received 
attention from several researchers (e.g., Osborne et al., 2013; Parrado, van 
Ryzin, Bovaird, & Löffler, 2013). Both concepts require the active 
involvement of end-users and are therefore considered interchangeable in 
that regard. In this thesis, the focus is on the value co-creation concept, 
while co-production is omitted. As mentioned above, co-creation and co-
production can also be regarded as interchangeable (Voorberg et al., 2015). 
According to Vargo and Lusch (2008) co-production is associated with G-D 
logic and co-creation is associated with S-D logic. This is another reason 
why the term co-creation is considered more appropriate in this thesis. 
Recently, Osborne et al. (2016) suggested the following definition for co-
production in the public sector: “the voluntary or involuntary involvement of 
public service users in any of the design, management, delivery, and/or 
evaluation of public services.” (Osborne et al., 2016:2) The authors connect 
co-production and co-creation claiming that value is co-created through the 
transformation of service components at the point of co-production (Lusch 
& Vargo, 2006). Thereby value is co-created when actor engage in co-
production. This definition is different to co-creation in relation to co-design 
and co-creation of innovation in service delivery, which has also received a 
lot of attention in the literature (e.g., Linders, 2012; Nambisan, 2013; 
Sanders & Stappers, 2008). In co-design, co-creation “refer[s] to any act of 
collective creativity, i.e., creativity that is shared by two or more people”. 
(Sanders & Stappers, 2008:6) This definition therefore relies more on active 
collaboration, compared to that of Osborne et al. (2016). Collaboration can 
be seen as an overarching term that includes co-production and co-creation 
(Poocharoen and Ting, 2015).  

The most comprehensive literature review on value co-creation in the 
public sector is found in an article within the public management domain 
(Voorberg et al., 2015). The authors state that models for explaining and 
understanding co-creation in the public sector are few and research 
investigating the outcomes of value co-creation activities are almost non-
existent (Voorberg et al., 2015). Furthermore, the focus of public 
management literature is mostly on policy sectors where there is a direct and 
personal relationship between service provider and consumer, such as the 
education and health care sectors (Voorberg et al., 2015). Voorberg et al. 
(2015) therefore urge future research to focus on other sectors where the 
relationships are not direct. IS artifacts are also often neglected or receive 
little attention in the public management literature in general (Aladalah et 
al., 2016; Meijer & Löfgren, 2015).  

When compared to open government aspects such as participation, 
transparency, and collaboration, Voorberg et al. (2015) refer to co-creation 
as being similar to participation but focusing only on the active involvement 
of end-users in various stages of the production process, while participation 
also includes passive participation. Co-creation could therefore be related 
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both to collaboration and to some aspects of participation. Collective 
intelligence (e.g., Wise, Paton, & Gegenhuber, 2012) and citizen sourcing 
have also been connected to co-creation (e.g., Linders, 2012; Lönn, 
Uppström, & Nilsson, 2016). The idea is that participating citizens can 
create opportunities to harness collective intelligence within the public 
sector.  

According to Åkesson (2011), service system theory (Maglio et al., 2009; 
Spohrer & Maglio, 2008) is applicable to e-government. The technology part 
of e-government represents ways of working, while people are the operant 
resources worked upon. It is unclear, however, how the service system is 
supposed to work (Åkesson, 2011). Leaning on the argumentation of 
Grönroos (2011b) that there are two sides to value co-creation, the value for 
the customer and the value for the firm, co-creation in the public sector 
would thereby need to encompass at least three sides of value: value for 
government organizations, for citizens, and for private businesses. 
Furthermore, the concept of public value is a fourth side that also needs to be 
taken into consideration.  

Åkesson (2011) presents one of the few empirical studies on value co-
creation in a public sector setting and leans heavily on service dominant 
logic to “explain how value is co-created by addressing the customer-
employee role constellations during direct interaction” (Åkesson, 2011:46). 
Findings include a three-factor model illustrating that treating citizens as 
operant resources, horizontal integration, and awareness of the various roles 
of citizens (viewed by Åkesson as customers) and civil servants can enact 
and facilitate value co-creation. The third perspective—that of private 
businesses—is not included in the work. 

Flak et al. (2015) suggest a theoretical model for the co-realization of IT 
value by combining a co-creation model from the private sector in a B2B 
setting (Sarker et al., 2012) with a benefit realization model from the public 
sector. The study makes theoretical contributions that address the challenges 
of realizing value from IS investments; a claim to contribute with theory to 
an under-theorized e-government field is also made. The model is tested 
through the use of a case study in Norway (Flak et al., 2015). By adopting a 
B2B model, it seems like the citizen perspective of value is left outside the 
proposed model.  

Voorberg, Bekkers, and Tummers (2014a, 2014b) present a framework 
for factors affecting value co-creation in the public sector and also test the 
framework using causal process tracing (Voorberg et al., 2014b). The 
framework consists of three dimensions—organizational factors, citizen 
factors, and outcomes. Their work does not consider co-creation using IS 
artifacts, but is instead focused on direct relationships in value co-creation. 
Parrado et al. (2013) perform a quantitative survey to find correlations of co-
production in order to facilitate an understanding of what circumstances are 
beneficial for user co-production to occur. The authors do not mention 
technology, however. 
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Studies regarding co-creation in the public sector have also focused on the 
identification of drivers and barriers in the co-creation process (Gillard, 
Simons, Turner, Lucock, & Edwards, 2012; Parrado et al., 2013) or on 
identifying different categories of co-creation (Carr, 2012; Ryan, 2012).  

The concept of value co-destruction has not been comprehensively 
investigated in the public sector, although it is clear that co-destruction of 
value can occur in public-sector service delivery (e.g., Osborne et al., 2016). 
The equal potential for value co-destruction and value co-creation has, 
according to Osborne et al., (2016), often been absent from theoretical, 
policy, and practice discourses about co-production. Osborne et al., (2016) 
highlight this gap, and further state that differences might exist between real-
life and digitalized collaboration. Therefore a need to explore the co-
destruction concept further within co-creation processes, using IS artifacts is 
identified. 

Based on the above, it seems clear that previous research provides little 
knowledge on collaborative value co-creation and co-destruction processes 
through IS artifacts in the public sector. There is also a shortage of studies 
focusing on outcomes of co-creation processes, and especially studies that 
consider both co-creation and co-destruction as outcomes. Design studies 
focusing on value co-creation in e-government are scarce, which is further 
supported in the literature survey, presented later in this chapter. 
Furthermore, e-government research tends to assume a mutually beneficial 
situation for governments and citizens, which can hinder understanding of 
the phenomenon of e-government (e.g., Axelsson et al., 2013). A more 
critical stance that takes both positive and negative aspects of collaboration 
and value co-creation could therefore facilitate the understanding of such 
processes in e-government.  

Evaluation and Design Science 
Several authors have proposed methods for evaluating design science 
artifacts (e.g., Venable, Pries-Heje, & Baskerville, 2014; see also Peffers, 
Rothenberger, Tuunanen, & Vaezi, 2012, for a comprehensive review of 
existing artifacts evaluation methods). The scientific evaluation of design 
science should include both the utility of the designed artifacts and the 
quality of the design science knowledge outcomes (Venable et al., 2014). 
The evaluation of knowledge outcomes should, according to March and 
Smith (1995) and Venable et al. (2014), provide evidence that the theory is 
correct—that is, it should lead to the development of artifacts that solve 
problems or make an improvement. In regard to evaluation of a design 
science artifact, Hevner et al. (2004:85) write that “a design artifact is 
complete and effective when it satisfies the requirements and constraints of 
the problem it was meant to solve”; this is articulated as the utility of the 
artifacts. In later work (Gill & Hevner, 2013:1), utility is related to 
usefulness: “the close relationship of utility to practical usefulness is 
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emphasized. The choice of usefulness as the pre-eminent dependent variable 
for design science research explains our particular interest in design 
artifacts—the concrete products of the design process”. 

The most common evaluation type in design science research is a means-
end oriented evaluation (Iivari, 2007), mostly interested in how effectively 
the artifact helps achieve the given goals or ends (Iivari, 2007). Means-end 
oriented evaluations also evaluate based on initial knowledge, since they 
evaluate against the requirements defined at the beginning of a design 
project. An agile approach, where both the problem and the solution are 
developed iteratively, to some extent addresses this issue, since the 
requirements are allowed to change during the design when knowledge is 
deepened. Iterative development of the solution is also proposed by, for 
instance, Hevner et al. (2004) in order to improve the artifact’s effectiveness 
to address the problem as well as its knowledge contribution over several 
iterations. Surrounding factors, however, are still left outside (e.g., Drechsler 
& Hevner, 2016). Means-end evaluation is also the type suggested by 
Conboy et al. (2015), Hevner et al. (2004), Kuechler and Vaishnavi (2008), 
Peffers et al. (2007), and Sein et al. (2006), who also state that the outcome 
of the design science evaluation is a measure of how well the artifact solves 
the defined problem. Means-end oriented types of evaluation in design 
science also have in common an epistemological standpoint of positivism 
(Drechsler, 2015), although both qualitative and quantitative research 
methodologies are allowed to evaluate the utility of the artifacts. Iivari 
(2007), however, does acknowledge interpretive and critical types of 
evaluation. An interpretive evaluation can attempt to accomplish a rich 
understanding of how an IT artifact is appropriated and used and what its 
effects are, without limiting the focus on the given ends of its initial 
construction (Iivari, 2007). A critical evaluation is, for instance, interested in 
how an IT artifact enforces or removes unjustified domination or ideological 
practices (Iivari, 2007). Despite acknowledging these two other types of 
evaluation I have trouble finding examples of guidelines for how this could 
be accomplished. One exception is Niehaves & Stahl (2006) who provide 
examples of interpretive design science and (Niehaves, 2007a, 2007b) who 
relates interpretive design to the original design science guidelines (Hevner 
et al., 2004). No clear examples of critical design science are however 
described and it remains unclear how design endeavors within an 
interpretive and critical paradigm should be judged. Utility, as a measure 
should perhaps not be considered suitable. This is however not 
problematized in the above mentioned works.  

The claim that design science mostly adheres to positivism is further 
supported by, for example, Niehaves and Stahl (2006), who see an implicit 
positivistic paradigm in both Hevner et al. (2004) and March and Smith 
(1995). Consistent with a positivistic view, the preferred methods for 
evaluation in design science are, according to Hevner et al. (2004), 
quantitative methods such as computational and mathematical methods, 
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although empirical methods are also allowed. With regard to e-government, 
the positivistic stance of design science can be considered problematic, as is 
discussed in the introduction with support from several authors (e.g., 
Fedorowicz & Dias, 2010; Goldkuhl, 2016).  

Evaluation in general has also placed strong emphasis on positivistic 
measures of success (Jennings, 2013). Current evaluation outcomes are 
thereby considered restricted and their value less due to the narrow 
ontological and epistemological foundations and because they only assess 
outcomes of interventions that can be experienced and therefore lie in the 
empirical domain (Jennings, 2013, 2015). Positivistic evaluations can 
therefore only provide a measure for comparing achievement against pre-
determined objectives (i.e., means-end) and fail to define the causal 
influences (mechanisms) that can generate the observed outcomes. Insights 
into plausible explanations of mechanisms and relationships behind an 
observed event occurring within an intervention, such as the implementation 
of a design science artifact in a government agency, to a large extent remain 
implicit or unknown. Following the argumentation made by Jennings (2013, 
2015), utility as a measure for success in design science evaluation is 
considered limited. One example is that utility, as often used in design 
science evaluation, only considers the capacity or usefulness (Hevner et al., 
2004) of the object—i.e., the technological artifact—and actively disregards 
the ability of the users and the organizational context as a ‘why’ question to 
be solved by behavioral science (Hevner et al., 2004). This is visible in the 
following statement from the seminal article in MISQ: ”The principal aim 
[of design science evaluation] is to determine how well an artifact works, not 
to theorize about or prove anything about why the artifact works” (Hevner et 
al., 2004:88). Although the importance of understanding why an artifact 
does or does not work is acknowledged, this is where behavioral and design 
science should complement each other, according to Hevner et al. (2004). 
Although the necessity of considering more aspects than the capacity of the 
artifact in isolation has been acknowledged (Klecun & Cornford, 2005; Sein 
et al., 2006), they remain uncommon in design science. Furthermore, Hevner 
et al. (2004) also connect the contribution of design science with the utility 
of the artifact when stating: “Contribution arises from utility […] If utility is 
not demonstrated (evaluation), then there is no basis upon which to accept 
the claims that it provides any contribution (contribution)” (Hevner et al., 
2004:91). 

Weedman (2008) leans on Keller and Keller (1993) when discussing the 
interaction between the actions of the designer and the material that is 
designed and how these conversations lead to learning. Failure is then 
viewed as an important way of learning when doing design. In my 
interpretation, this opposes the view of utility and knowledge contribution as 
dependent: it is rather the action of design that is attributed to knowledge 
generation, regardless of the utility of the end result.  



54 

Utility in relation to design science artifacts also constantly changes. Ten 
years ago, it was important to keep communication interfaces compressed 
and small, and even XML was considered too chatty due to the limited 
bandwidth. Today, we easily stream motion pictures. When an evaluation is 
carried out also impacts the utility—for example, ex-ante (measuring the 
potential of an artifact) or ex-post (measuring the actual benefit). More 
recently, the need to address the limitations in the concept of utility has also 
been acknowledged (e.g., Drechsler, 2015; Gill & Hevner, 2013; Venable et 
al., 2014). For instance, Gill and Hevner (2013) suggest a fitness-utility 
model for evaluation in design science. To complement design utility, the 
concept of design fitness—defined as “the ability of an entity to reproduce 
itself and evolve from generation to generation” (Gill & Hevner, 2013:1–
2)—is introduced. Utility is also broadened, so that “rather than treating it as 
a synonym for usefulness, we employ its meaning in fields such as 
economics and decision sciences as the basis for ranking decision 
alternatives” (Gill & Hevner, 2013:2). The fitness-utility model is therefore 
meant to encompass the ability of an artifact to survive and evolve instead of 
focusing on its immediate usefulness. Gill and Hevner (2013) point out that 
fitness is an abstract construct that cannot be measured directly but through 
using utility functions to indirectly measure fitness. To actually measure an 
artifact’s fitness “you need to look backward in time in order to trace the 
evolution of an artifact. Indeed, it may take years to validate the actual 
fitness of an artifact” (Gill & Hevner, 2013:17). Their suggestion leans on 
evolution economics and measurements; the guiding philosophical 
assumption is therefore still positivistic and does not address the issues of 
extracting knowledge from failures or including values that fundamentally 
differ from utility.  

Basing the generation of knowledge only on success is, however, not the 
only way, and sometimes not even the most preferable one (Bamberger, 
Tarsilla, & Hesse-Biber, 2016; Bamberger, Vaessen, & Raimondo, 2016). In 
line with this, traditional evaluation methods have also been criticized by 
Bamberger, Tarsilla, and Hesse-Biber (2016), since they only consider 
intended or expected outcomes and fail to detect outcomes or consequences 
that were not included in the logical framework or research hypothesis. In 
Bamberger, Tarsilla, and Hesse-Biber (2016), risks are also identified when 
ignoring negative consequences that can affect weak and vulnerable groups. 
Research programs thereby risk failing on equity objectives, allowing richer 
and more powerful groups to enjoy a disproportionate share of program 
benefits, resulting in serious negative consequences for some groups—
usually the poorest and most vulnerable (Bamberger, Tarsilla, & Hesse-
Biber, 2016). Current IS design science discourse for socio-technical design 
projects does not, however, encourage, or even guide, researchers to prevent 
their artifacts from triggering negative consequences for society (Drechsler, 
2015).  
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Relating the argumentation made by Bamberger, Tarsilla, and Hesse-Biber 
(2016) and Bamberger, Vaessen, and Raimondo (2016) to design science 
would imply that the focus on defining a design science problem that has a 
possible solution limits the scope of possible problems and also puts 
unsolvable problems beyond the scope of design science. There is also a risk 
with means-end oriented evaluation that problems are simplified to make it 
possible to solve them, since the value of the research is defined as the 
solving of the specified problem. One example would be to limit the number 
of stakeholder perspectives, since they often differ and thereby complicate 
the problem definition. This, in turn, could lead to excluding stakeholder 
groups with less influence while letting strong stakeholder groups define the 
problem. There is also a risk of omitting the publication of design science 
failures, or at least trying to hide such failures by only evaluating specific 
features that are expected to be successful. Support for the argumentation is 
found in Drechsler (2015), who states that current evaluation methods in 
design science (including Hevner et al., 2004; Jones & Gregor, 2007; Peffers 
et al., 2007; Venable et al., 2014) can lead to limited perspectives and 
misleading ex-ante and ex-post evaluations of the potential and real impacts 
of designed artifacts. Furthermore, Conboy et al. (2015) argue that 
innovation potential can be lost when the focus is only on problem-solving 
of pre-specified problems in design science. It seems obvious that the 
process of knowing through making can be hindered by the need to prove 
the utility of the result (i.e., the developed artifact). What if an artifact 
cannot be proven to deliver enough utility? Should the research process, and 
the knowing that was produced during the making of the artifact, also be 
judged as not good, as suggested by Hevner et al. (2004) above?  

Nerur and Balijepally (2007), in a theoretical exploration of agile versus 
traditional software development, state that the need to satiate numerous and 
often contradictory viewpoints in software development makes it difficult to 
devise a test to determine the effectiveness of solutions as a basis for the 
benefits of agile development methods. Furthermore, practices such as agile 
development question the assumption that change and uncertainty can be 
controlled through traditional methodologies (Nerur & Balijepally, 2007). 
Modes of inquiry in software development are considered to be beyond 
technical rationality based on observation and facts, or logical positivism 
(Schön, 1983). Based on this argumentation, Nerur and Balijepally 
(2007:79) state that through agile methodology, “the traditional goal of 
optimization and control is making way for learning and innovation”. 

The goal of utility in design science can also be related to how design 
science research is evaluated by the research community, using the notion of 
falsification, as defined by Popper (1963), as the demarcation line between 
science and pseudoscience. How do you judge whether an artifact provides 
better utility or functions better than any other artifact? According to 
Venable et al. (2014), one possibility is to compare it with other artifacts 
with a similar purpose. To do this in a real setting, however, is challenging. 
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For instance, how should you define which artifacts to compare? How do 
you gain access to them? How do you eliminate variables such as marketing 
or country-specific circumstances? Even if you manage to make a 
comparison, how do you define what and how to compare? It is also a risk 
that aspects for comparison are chosen based on the intention to prove the 
utility of the designed artifact.  

It is therefore difficult to provide a convincing argument, or ‘proof’, 
while the possibility of falsification (Popper, 1963) exists, and, using the 
same arguments, it is equally difficult to prove that the artifact does not 
provide utility. The opportunity to disregard the outcome of design science 
research due to the lack of utility is therefore always present because 
objectively proving the utility of an artifact without doubt is not possible. 
When utility and contribution are tightly linked (Hevner et al., 2004) the 
contribution of design science could also become burdened with the same 
weakness. 

Knowledge Generation in Design Science 
The need to produce knowledge (i.e., design theories) during the design and 
evaluation activities is recognized as an important part of design science 
(e.g., Beck, Weber, & Gregory, 2013; Carlsson, Henningsson, Hrastinski, & 
Keller, 2011; Sein et al., 2006). The knowledge production of design science 
research has been articulated as knowledge of how to achieve desired ends, 
or prescriptive knowledge (Gregor, 2006; Gregor & Hevner, 2013; Hevner 
et al., 2004; Jones & Gregor, 2007). Gregor (2006) compares design theories 
with recipes and states that following a provided recipe will cause an artifact 
of a certain type to come into existence.  

Pandza and Thorpe (2010:183) consider the prescriptive knowledge 
sought in design science problematic from the perspective of management 
studies. The authors argue that design science is beneficial and relevant for 
management research “if it stands for investigating the complex nature of a 
design process in which ‘designers’ creatively use resources and engage 
with evolutionary patterns in order to reshape environmental constraints and 
create novel artifacts”. When design science is applied as prescriptive 
research—different from explanatory social research—the application of 
design science for management is considered very limited and not as fruitful 
for generating understanding (Pandza & Thorpe, 2010). 

In human-computer interaction, Woolrych, Hornbæk, Frøkjær, and 
Cockton (2011) also see weaknesses in prescriptive knowledge, especially in 
the form of methods, and propose meals and ingredients rather than recipes 
as an analogy to argue their viewpoint. Applying this analogy to design 
science research would imply that apart from prescriptive design knowledge 
(the recipe), what has made up the recipe—the ingredients (e.g., the people 
working in the project, the context, people touched by the artifact, external 
factors affecting it, etc.) and how it was cooked (the process leading to the 
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developed artifact and choices made)—needs to be understood to make the 
recipe understandable and thereby usable. The views expressed by Pandza 
and Thorpe (2010) and Woolrych et al. (2011) thereby, to some extent, 
oppose the work by Gregor (2006) on theory in IS. Other researchers have 
also problematized the role of theory in design science (Baskerville & Pries-
Heje, 2010; Carlsson, 2007; Hooker, 2004). Baskerville and Pries-Heje 
(2010) have also proposed explanatory theory and Kuechler and Vaishnavi 
(2012) design-relevant explanatory and predictive theory (DREPT) as 
alternatives to prescriptive theory. Hooker (2004) goes as far as to claim that 
design theory cannot exist, although recognizing that it is possible to 
theorize about design practice and to use theory to understand design as a 
psycho-psychological phenomena. The role of theory in design science 
research can therefore be considered an open issue, where prescriptive 
design theories—i.e., recipes—are the most common type of theory referred 
to in design science. Prescriptive theory is, however, not the only possible 
theoretical outcome, and sometimes not the preferable one, in design science 
research.  

Retrospective Evaluation  
Drechsler (2015:165) makes a call for future research that “illustrates the 
benefits of appropriate reflection in the context of past or ongoing design 
science research projects in greater detail”. One way to accomplish this is to 
follow agile development methods where the concept of retrospective is 
important (Highsmith & Cockburn, 2001; Martin, 2003; Nerur & 
Balijepally, 2007; Shore, 2007). Pratt (2000) makes an argument for using 
retrospective evaluation instead of prospective evaluations in programs 
funded by government agencies or non-profit organizations. One reason is 
that participants who engage in a program only understand how little they 
knew at the beginning after having participated (Pratt, 2000).  

Furthermore, it can be argued that the problem can never be known 
beforehand, but is instead iteratively understood as the development of an 
artifact unfolds, similar to the reasoning by Beck et al. (2013), Sein et al. 
(2006) and Weedman (2008). By designing the problem beforehand and then 
performing evaluations that match the initial problem understanding, 
knowledge is reduced to recipes rather than meals and ingredients. Even if 
you change the initial problem to match the solution in an iterative fashion, 
the knowledge on why and how those changes were made might be lost if 
the evaluation only focuses on the fit between problem and solution. To 
avoid focusing only on problem-solving, Conboy et al. (2015) suggest an 
agile design science methodology but do not include retrospectives that can 
be considered a very important part of any agile methodology to 
continuously, and after each project, obtain feedback, and learn from the 
experiences of different participants (e.g. Cockburn et al., 2008; Martin, 
2003). Nerur and Balijepally (2007) state that the difficult problems most 
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often encountered in software development tend to be unique and 
challenging to articulate, and that solutions evolve iteratively as the designer 
gains a better understanding of what must be solved. 

Despite the agile trend, where retrospectives are an important part 
(Highsmith & Cockburn, 2001; Martin, 2003), finding research on 
retrospectives in information systems has proven difficult, with the 
exception of handbooks on agile project management. In other areas, such as 
economics and energy systems, a few articles have been found that speak 
about the benefits and drawbacks of retrospective studies (e.g., Conover et 
al., 1986; Koomey et al., 2003). In medicine, however, the use of 
retrospective studies seems quite common (e.g., Hess, 2004). 

Similar to retrospective studies critical realism can only work backwards 
when focusing on identifying what mechanism led to certain outcomes, (e.g., 
Easton, 2010; Sayer, 1992). Pawson and Tilley (1997) offer an alternative 
view of evaluation compared to means-end evaluation and state that the goal 
of evaluation should be to identify what works for whom in what 
circumstances. To guide this work, an evaluation framework based on 
critical realism is presented, where context and mechanisms lead to 
outcomes (Pawson & Tilley, 1997). In line with this reasoning, Jennings 
(2013, 2015) suggests that critical realism should complement existing 
evaluation approaches in evaluations that are “multi-faceted, mixed mode 
empirical methodology embracing pluralistic perspectives and multiple 
stakeholders” (Jennings, 2015:3), which is the case in e-government design. 

This can be related to the food analogy, where the meals and ingredients 
are part of what is behind (the mechanisms of) any recipe. Transferring the 
argumentation of Jennings (2013, 2015) and Pawson and Tilley (1997) to 
design science, it can be argued that critical realism-guided design science 
evaluation retrospectives provide the tools to generate understanding from 
design science projects, as advocated by Pandza and Thorpe (2010) and 
Woolrych et al. (2011), and also address the need for meals and ingredients 
rather than recipes as expressed by Woolrych et al. (2011).  

Utility, Design Science and e-Government 
In 1991, Broome wrote a paper in the journal Economics and Philosophy 
solemnly devoted to utility: it was even titled ‘Utility’. In English, utility 
means useful (Broome, 1991). The principle of utility also denotes the 
principle that actions are to be judged by their tendency to produce benefit, 
advantage, pleasure, good, or happiness (Broome, 1991). In economics, 
utility represents a person's preferences, not to be confused with what is 
good for him or her (Broome, 1991). This is also, according to Broome 
(1991), the definition in the theory of utility formed by Hicks and Allen in 
1934, cited in Broome (1991). Broome concludes that utility could either be 
“that which represents preferences, on the one hand, or good, on the other” 



59 

(Brome, 1991:10) and strongly recommends the definition of preferences 
while advocating the abandonment of good.  
According to Hevner et al. (2004), utility implies that an artifact is effective 
in solving the formulated design problem (or class of problems). March and 
Smith (1995) state that design science artifacts are assessed against criteria 
of value or utility—or, in simple words, “does it work?” Hevner et al. (2004) 
further state that why an artifacts works (or does not work) is not a design 
science inquiry but instead belongs to behavioral science. Apart from the 
utility of the artifacts, design science evaluation must also evaluate the 
knowledge outcomes (e.g., Hevner et al., 2004; Peffers et al., 2007; Venable 
et al., 2014). Utility can thereby be seen as the practical fitness of a design 
science artifact to solve a problem in an efficient and effective way. Since 
utility, as shown above, is subjective, it would be up to each person’s 
preferences to judge the utility of an artifact. However, this is not present in 
the design science guidelines (Hevner et al., 2004), where the personal 
preference part seems to have been left out.  

Adopting the definition of e-government by Means and Schneider (2000), 
three separate communities need to be taken into consideration when 
considering utility: government agencies, private organizations, and citizens. 
These communities have different views on value. A simplistic view of these 
differing value perspectives is that government agencies engage in value co-
creation to create public value, private organizations aim to create business 
value, while citizens balance public values with individual values. Therefore 
values of design science in the study field of e-government need to at least 
encompass all these differing aspects of value. I would therefore consider 
the concept of utility as used in contemporary design science practices too 
limited and ambiguous. In reality, the differences in value perspectives differ 
even more since, for instance, not all citizens share the same values and 
government agencies are concerned with values other than public value. 
Adopting utility as individual preference, as advocated by Broome (1991), 
might, however, allow the concept to encompass differing preferences of 
value. Therefore, e-government design most likely ends up as involving 
difficult problems where, as discussed above, it becomes challenging to 
devise tests in order to determine the effectiveness of a solution and to 
balance different stakeholder perspectives. An alternative could then be to 
retrospectively try to identify what works for whom, and in what 
circumstances—i.e., a critical realism retrospective. Support is found in 
Klecun and Cornford (2005), who, in the field of health informatics, 
question the possibility of measuring success and failure of information 
systems in practice and argue that it is not clear even how to define success. 
The focus of evaluation in IS research should therefore take a wider view 
and include “profound implications any system may have on the way 
working practices are organized, daily lives are lived and society is (re)-
constructed” (Klecun & Cornford, 2005:229). 
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Analytical Perspectives 
In the analytical perspectives section boundary object theory, 
sociomateriality and critical realism are presented. These three together form 
the analytical perspective of sociomaterial boundary objects used in later 
parts of this thesis.  

Boundary Object Theory 
Dantec and Edwards (2010:7) claim “the role of ICT within the public sector 
could be distilled down to that of a boundary object between the citizenry, 
the government, and the public and private institutions that act on the behalf 
of both”. 

The role of boundary objects as facilitators for collaboration is 
established within IS research, but how these objects span knowledge or 
practice barriers, or how the objects themselves develop, is unstipulated 
(Fox, 2011; Rehm & Goel, 2015). Fox (2011:71) states that “technology 
adoption may depend as much on how a technology 'plays' with the actors 
involved, as with the inherent advantages of the technology itself”. 
Boundary objects can therefore be relevant to technological innovation when 
it is driven by, for example, management, or by development or research 
organizations (Fox, 2011). This view also implies a sociomaterialistic view 
on technology that focuses on the relationship of technology and users.  

Boundary object theory was introduced by Star and Griesemer (1989) as a 
means of translation and interpretation and to establish a shared 
understanding between collaborating communities. The use of boundary 
objects implies revisiting actor-network theory (ANT) (Latour, 1987, 2005), 
but with an ecological worldview where all stakeholder perspectives receive 
the same importance (Star & Griesemer, 1989). The concept has since then 
been discussed, used, and adapted to different purposes (Akkerman & 
Bakker, 2011; Bergman, Lyytinen, & Mark, 2007; Fritsch, 2007; Kimble, 
Grenier, & Goglio-Primard, 2010) within different research communities. 
According to Fong, Valerdi, and Srinivasan (2007), boundary objects have 
the potential to bridge and connect individual communities by facilitating 
coordination and communication. Kellogg, Orlikowski, and Yates (2006) 
state that an effective boundary object has to provide practical and political 
means for bridging boundaries, thereby functioning to facilitate shared 
knowledge across those boundaries. As such, boundary objects are 
considered to perform actions, for instance sharing of knowledge and 
facilitation of communication that can impact value co-creation. Moreover, 
co-creation requires the active involvement of actors from different 
communities and thereby boundaries between them needs to be cross in 
order for value to be co-created.  

Previous research on boundary objects has had a dominant focus on 
suggesting classifications of boundary object types (e.g., Lee, 2007; Rehm & 
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Goel, 2015; Scannell & Bannister, 2012). Human agencies and the role they 
play in the workings of boundary objects have, however, attracted limited 
interest from the research community (Fox, 2011). Focus has thereby been 
on the material aspects of boundary objects, and less on the social. Boundary 
objects have also been investigated in temporary and project-based settings 
where stakeholders collaborate in design and development (e.g., Bergman et 
al., 2007; Carlile, 2004; Doolin & McLeod, 2012). 

A critical view on boundary object theory is displayed by Kimble et al. 
(2010), who criticize the notion of boundary objects as being too 
mechanical, ignoring the influence of politics and local conditions present 
within and between groups. This again implies a material focus on boundary 
object in previous research. Star (2010) seems to agree when pointing out 
that a risk with boundary objects is that they can give the impression of 
being self-contained, especially because of their “material and processual 
nature” (Star, 2010:604). Wenger (1998:108) agrees, and warns “it is easy to 
overlook that they are in fact the nexus of perspectives, and that it is often in 
the meeting of these perspectives that artifacts obtain their meanings”. I 
argue that adding a sociomaterialistic lens to boundary objects addresses the 
critique voiced by Kimble et al. (2010), since sociomateriality requires the 
consideration of both material and social aspects. Furthermore, 
sociomateriality provides boundary object theory with a vocabulary and 
theoretical lens that can explain how and why boundary objects emerge and 
evolve in practice and achieve their effects at particular times and in 
particular places (Doolin & McLeod, 2012). Therefore the influence of 
politics and local conditions becomes more tightly bound to the boundary 
object construct, which, in turn, becomes less mechanical and self-contained. 

Another critical perspective is provided by Lee (2007), who questions 
some aspects of boundary objects although she agrees with, for instance, 
Star and Griesemer (1989) and Wenger (1998) that the creation of boundary 
objects is fundamental when different communities of practice aim to 
collaborate. Lee (2007) also discusses the threat of taking the concept of 
boundary objects as unconditional when theorizing collaboration, and 
problematizes standardization as a basis of boundary objects. The author 
thereby accepts the notion of boundary objects, but also expands it to include 
boundary-negotiating artifacts (Lee, 2007). As opposed to the four original 
types—i.e., repositories, ideal types, coincident boundaries, and standardized 
forms (Star & Griesemer, 1989)—Lee (2007) argues that boundary-
negotiating artifacts allow active negotiation of shared understanding and 
pushing, creating, and crossing of boundaries between communities (Lee, 
2007). By specifying and explaining the characteristics of the suggested five 
boundary-negotiating artifacts, however, Lee (2007) falls into the same 
standardization as she herself criticizes and puts focus on the objects 
themselves instead of their use and thereby runs the risk of viewing 
boundary objects as mechanical and self-contained objects, separate from 
the social world. Again, I argue that adding sociomaterialistic vocabulary to 
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the boundary object construct puts focus on the interaction between the 
social and the material aspects and on boundary objects embedded in social 
practice instead of the self-contained functionality of specific objects that 
lose their meaning in practice. Table 1 summarizes different views on how 
to characterize boundary objects from different perspectives. 

 
Table 1. Different interpretations of boundary objects. (A slightly changed version 
of a table found in Article V). 

Object Description 

Boundary 
objects 

Boundary objects are means of translation and interpretation by 
different collaborating parties that can aid in establishing a shared 
understanding between different communities (Star & Griesemer, 
1989). Boundary objects do not have to be single artifacts, but are 
instead “a set of work arrangements that are at once material and 
processual” (Star, 2010:604). Boundary objects should be 
pluralistic, recognize the potential for collaboration as well as 
conflicts, and be interactional (Barrett & Oborn, 2010, 2012). 

Boundary 
negotiating 
artifacts 

In projects where standardized processes and objects for 
collaboration are missing, boundary-negotiating artifacts, rather 
than boundary objects, are created. Such objects do not fit the 
original, structured definition of boundary objects but are instead 
fluid (Lee, 2007). 

Prototypes Boundary objects that also are representations necessary to 
support the understanding of the boundary objects (Subrahmanian 
& Monarch, 2003). Prototypes are important as boundary objects 
within both design teams and organizations (Rhinow, Köppen, & 
Meinel, 2012). 

Boundary 
cluster 

A set of artifacts, which through collective action in combination 
obtain materiality as a boundary object, although each artifact 
might not be a boundary object (Rehm & Goel, 2015). 

Design 
boundary 
objects 

Boundary objects that enable knowledge related to design to pass 
between social worlds and at the same time address different 
stakeholder interests and reduce design knowledge gaps 
(Bergman et al., 2007). 

Sociomateria
l boundary 
objects 
according to 
agential 

Boundary objects are constituted in and constitute sociomaterial 
practices and as such they are temporarily emergent and 
reconfigured. The agency of a boundary object is produced 
through the constitutive sociomaterial entanglement of actor and 
artifact, and a boundary object may therefore be performed 
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Sociomateriality 
Several authors have argued the benefits of viewing IS as a socio-technical 
discipline (e.g., Carlsson et al., 2011; Lyytinen & Newman, 2008; Mumford, 
2006). Orlikowski (2010) and Orlikowski and Scott (2008) have advocated 
the view of organizations as sociomaterial practices and, for instance, Bjørn 
and Østerlund (2014) and Leonardi and Rodriguez-lluesma (2012) argue for 
using sociomateriality as a lens for design so that design science must 
acknowledge that IS essentially concerns human activity systems, although 
technologically enabled. This implies that both design and use of technology 
by humans are important, and that design science research must comprise 
such a worldview.   

There have been lengthy discussions on the concept of sociomateriality in 
IS research (e.g., Faulkner & Runde, 2012, 2013; Leonardi, 2012, 2013; 
Mutch, 2013; Orlikowski, 2007, 2010; Scott & Orlikowski, 2013). In 
relation to design, sociomateriality has a lot in common with the socio-
technical perspective (e.g., Mumford, 2006; Trist & Bamforth, 1951). How 
these two concepts relate to each other can be read about in Leonardi (2012). 
Other perspectives that have contributed to creating sociomateriality are, 
according to Cecez-Kezmanovic, Galliers, Henfridsson, Newell, and Vidgen 
(2014), ANT (e.g., Latour, 1987, 2005) and practice theory (e.g., Bourdieu, 
1977). Recently, a special issue of Management Information Systems 
Quarterly4 was published, devoted to this debate and highlighting different 
aspects of sociomateriality (Cecez-Kezmanovic et al., 2014). One of the 
main differences is the question of which theoretical perspectives, mostly 
with regard to ontology, are most suitable for studying sociomateriality, 
agential realism (e.g., Barad, 1996), or critical realism (e.g., Bhaskar, 2008). 
This thesis is in agreement with Cecez-Kezmanovic et al. (2014) and 
Leonardi (2013), that both perspectives have their merits, depending on the 
research topic. In this thesis, I adopt critical realism (see next section) as a 
foundation. I would argue that sociomateriality with a critical realism 
foundation is closer to a socio-technical perspective compared 
sociomateriality with to an agential realism foundation, since it preserves a 
distinction between the social and the material (e.g., Leonardi, 2012).  

In this thesis, a sociomaterial perspective, with a critical realism 
foundation on design and IS is however considered different from a socio-
technical perspective in one aspect. This is due to the impression that their 
goals differ. With a socio-technical perspective, a goal of improvement is 
visible, since joint optimization of the technological and social part of the 
socio-technical system is present (cf. Mumford, 2006; Trist & Bamforth, 
1951). Avgerou, Ciborra, and Land (2004) state that socio-technical 
principles are first and foremost instruments used to achieve economic 
objectives such as effectiveness and efficiency. More human and socially 

                                                        
4 Management Information Systems Quarterly is considered the number one IS journal. 
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related objectives are regarded as having no value in themselves unless their 
fulfillment produces a better performance from employees, thus leading to 
the fulfillment of the economic objectives. This can be related to the goal of 
utility in design science that also favors efficiency and effectiveness goals 
(e.g., Hevner et al., 2004; Peffers et al., 2007), as well as the focus on 
means-end oriented evaluation. In this thesis, a sociomaterial perspective is 
therefore preferred, although it is acknowledged that sociomateriality has its 
origins in socio-technical theory and that they still share many 
commonalities. Socio-technical design (e.g., Johannesson & Perjons, 2014; 
Lee et al., 2015) also seems to be a more frequently used term compared to 
sociomaterial design, with 2,260 compared to 42 hits on Google Scholar. 
Adopting a sociomaterialistic view, the focus is rather on how the social and 
the material became as they are. Therefore I regard the slight difference 
between sociomateriality and socio-technical theory as concerning mainly 
goals. This is because the joint optimization and economical goals are 
prominent in socio-technical theory, while sociomateriality also concerns 
change, but without the goal of joint optimization. A socio-technical 
perspective is therefore more in line with current design science practice, 
while sociomateriality does not have the limitation of a focus on economic 
improvement. I would therefore regard it as beneficial to study 
sociomateriality through the design of sociomaterial artifacts in an e-
government setting where goals other than the economic ones should be 
considered.  

As mentioned above, sociomateriality can be studied from different 
theoretical perspectives (Leonardi, 2013). In the most commonly used 
sociomaterial perspective—i.e., agential realism (Leonardi, 2013)—
distinctions between humans and artifacts are not ontologically given, but 
are enacted in the performance of everyday practices (Barad, 2003, 2007; 
Orlikowski, 2007, 2010). The result is the constitution of humans and 
artifacts as entangled, where entangled indicates that the social and the 
material are inseparable in everyday life (e.g., Orlikowski, 2007, 2010). 
Sociomateriality from the perspective of agential realism has also earned 
criticism (Mutch, 2013), mainly due to the difficulties in performing 
empirical studies when the social and the material cannot be studied in 
separation, although most people regard the material as separated from the 
social (cf. Leonardi, 2013). This critique is further supported by Faulkner 
and Runde (2012, 2013), who suggest that the proposal of entanglement of 
the material and the social makes it difficult to operationalize empirical 
constructs. Further criticisms include lack of explanatory power, exclusion 
of time (which leads to overlooking how things change and evolve), and, 
lastly, that all relationships are treated as internal and co-dependent 
(Faulkner & Runde, 2013; Mutch, 2013), which means that the social and 
material cannot be separated but only exist in a relationship (Orlikowski, 
2007, 2010). Orlikowski (2007:1438) goes as far as to state that there are 
“no independently existing entities with inherent characteristics”.  
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When studying sociomateriality in a critical realism fashion, the 
entanglement of the social and the material is altered from inherently 
internal relationships (entanglement) to acknowledging that relationships can 
also be external. Therefore the materiality of technology is viewed as being 
independent of people and enduring across space and time, although 
presenting specific affordances and constraints for people using technology 
(Leonardi, 2012).  

An external relationship implies that two entities can exist independently 
of one another and have properties that belong to the entities without being 
characterized by their relationship. To be able to separate the internal and 
external relationship and to talk about technology as separate from the 
social, Faulkner and Runde (2013) assign technological objects according to 
two separate features: (i) the technological objects themselves, and (ii) the 
positions they occupy; it thereby becomes possible to discuss objects 
independently of their social positioning or relationship toward human 
agencies. Therefore, although “the identity of technological objects is 
inseparable from the social position they occupy, the particular objects that 
occupy social positions, once they have been created, are to some extent 
separable from those positions” (Faulkner & Runde, 2012: 9). Faulkner and 
Runde (2012) exemplify external relationships by considering how dogs and 
postmen are not necessarily defined by their relationship to one another, 
although many dogs and postmen have relationships. Fleetwood (2005), 
based on critical realism reasoning, offers a similar explanation. Because 
entities are conceptually mediated they can be interpreted in various, and 
often diverse, ways. How they are interpreted is often decided by the 
materiality of an artifact and therefore some interpretations are better than 
others. An example is provided where violins are “interpreted as musical 
instruments or as table tennis bats. But, unless we are prepared to accept that 
any interpretation (and, therefore, subsequent action) is as good as another, 
that interpreting a violin as a table tennis bat is as good as interpreting it as a 
musical instrument, then we have to accept that there are limits to 
interpretation. And these limits are often established by the materiality of the 
entity itself.” (Fleetwood, 2005:201). Thereby both Fleetwood (2005) 
Faulkner and Runde (2012) provide a similar view on technology and 
humans as Fox (2011) do in regards to boundary objects, that both the 
properties of the technology itself and the relationship between technology 
and humans are important. This view is also adopted in this thesis.  

Critical realism also focuses on how the social and the material become 
entangled and sociomaterial over time (Leonardi, 2013). By acknowledging 
that the social and the material can exist independently of one another, 
critical realists can talk about the materiality of a technology, something 
agential realists cannot do (Leonardi, 2013). Critical realism is therefore 
closer to reality in the sense that people tend to separate the material and 
social and do not view them as inseparable (Faulkner & Runde, 2013; 
Leonardi, 2013). For instance, a shirt can be described by its material 
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properties such as color, size, and so on (the structure), and also by its use as 
a shirt on a human being such as fit, look, and so on (its social position) in a 
critical realism perspective, while the agential perspective only allows for 
the description of the shirt as worn by someone. 

Critical Realism 
Based on the argumentation above, this thesis adopts critical realism as a 
suitable philosophical foundation for extending design science goals and 
practices to contribute to e-government research. Critical realism is proposed 
to guide retrospectives in design science, both as a philosophical foundation 
and as an analytical tool. The aim of performing retrospectives in design 
science is to gain a systematic understanding of the success and failure of 
design science artifacts and projects, both during and following the 
completion of such projects. The philosopher Wilhelm Dilthey stated in 
1883 that “for the proper study of man and history we must eschew the 
metaphysical speculation of the absolute idealists while at the same time 
avoiding the scientist reduction of positivism” (Dilthey, 2012:3). This was 
also the intention of Bhaskar (2008) in 1978 when he developed critical 
realism as a flexible alternative for scientific and social scientific 
methodology, opposing, for instance, positivism, empiricism, post-
structuralism, relativism, and interpretivism. There are other philosophical 
strands with many similarities to critical realism: two examples are the 
model dependent realism proposed by Mlodinow and Hawking (2010) and 
poetic naturalism (Carroll, 2016). Critical realism is a much more 
established philosophy of science that has also been used in IS research, 
however, whereas the other two are still in their infancy; therefore critical 
realism is considered more appropriate.  

According to Guba and Lincoln (1994), three aspects can distinguish a 
research paradigm—that is, ontology, epistemology, and methodology. 
Heron and Reason (1997) argue that a fourth aspect, axiology, should also 
be considered in research paradigms that concern inquiry. Axiology 
concerns the nature of value and the value question of what is intrinsically 
worthwhile (Heron & Reason, 1997). Critical realism was introduced by 
Bhaskar (2008) as an attempt to criticize the ontology of positivism, called 
naïve realism (Guba & Lincoln, 1994) where an “apprehendable reality is 
assumed to exist, driven by immutable natural laws and mechanisms” (Guba 
& Lincoln, 1994:109), and constructivism (often interchanged with 
interpretivism), where realities are apprehendable in the form of multiple, 
intangible mental constructions, socially and experientially based, local and 
specific in nature (Guba & Lincoln, 1994:110). The debate between 
positivist and constructivist ontology can be related to the discussion about 
whether a tree falling in an empty forest makes a sound if no one is there to 
hear? It can also be related to the sociomaterial debate on internal versus 
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external relationships. If a text editor is not used by a human agency to 
produce text but pictures, does the text editor still qualify as a text editor?  

Critical realism aims to offer an alternative to both these competing 
paradigms by combining a positivist ontology with an interpretive 
epistemology—i.e., the world exists outside of human understanding, but 
human knowledge of the world is subjective and human access to the world 
is always mediated (Fleetwood, 2005). As such, critical realism aims to fix 
what is termed the epistemic fallacy that both positivism and constructivism 
are considered to make—i.e., “reducing the ontological domain of existence 
to the epistemological domain of knowledge: statements about being are 
translated into ones about our (human) knowledge or experience of being” 
(Mingers, Mutch, & Willcocks, 2013:796). A more thorough recapitulation 
of different research paradigms in relation to this thesis is discussed in the 
method section.  

With regard to the four aspects of research paradigms, ontology is the 
principal concept in critical realism, along with the importance of separating 
ontology and epistemology. As mentioned, ontologically critical realism 
argues that a real world exists apart from our human experience and 
knowledge, which is similar to a positivistic ontology of objectivism and 
realism. Divergent from positivism, critical realism regards human 
understanding and knowledge of the real world as socially constructed and 
fallible, thereby adhering to an interpretive epistemology (Easton, 2010). 
With regard to epistemology, critical realism uses the notion of open 
systems to argue why experiments and measurements, favored by 
positivistic researchers, are not feasible in social science. Due to the 
openness, theories cannot be easily tested since predicted effects may or may 
not occur depending on a multitude of factors. Therefore attention should be 
on the explanatory power of a theory rather than its predictive power. 
Furthermore, the reason that phenomena cannot be accurately measured is 
that “phenomena are meaningful, and meanings cannot properly be 
measured and compared, only understood and described.” (Mingers, 
2004:96). The axiology of critical realism is emancipatory, as in a critical 
research paradigm (e.g., Stahl, 2008).  

Based on the above reasoning, this thesis adopts the view expressed by 
Mingers (2004), that critical realism incorporates all three of the commonly 
acknowledged philosophical paradigms in IS research (positivism, 
interpretivism, and critical research). As such, critical realism both offers a 
solution to the limitations of positivism and interpretivism individually and 
recognizes the contribution that research methods from these paradigms can 
make. It also subsumes critical theory to some extent, mainly through the 
idea of an emancipatory and transformative social science that contains the 
capacity for change (Bhaskar, 2009; Mingers, 2004).  

According to Mingers, Mutch, and Willcocks (2013:795), critical realism 
“offers exciting prospects in shifting attention toward the real problems that 
we face and their underlying causes, and away from a focus on data and 
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methods of analysis”. In line with this, critical realism favors the use of a 
mixed methods approach in order to identify underlying mechanisms that 
offers explanations to observed events (Easton, 2010). Such mechanisms can 
be defined as “enduring entities, physical (e.g., atoms or organisms), social 
(e.g., the market or the family) or conceptual (e.g., categories or ideas), 
observable or not, that have powers or tendencies to act in particular ways” 
(Mingers et al., 2013:796). According to critical realism, something is 
considered real if it has a causal ability, regardless of whether it can be 
empirically perceived or not (Fleetwood, 2005; Mingers et al., 2013). 

To handle the apparent contradictions between the ontological and 
epistemological viewpoints, critical realism considers the world as being 
stratified (Bhaskar, 2008) into three domains: the real, the actual, and the 
empirical (Bhaskar, 2008; Easton, 2010). The stratification is between 
mechanisms, the events that they generate, and the subset of events that are 
actually experienced. The real domain contains mechanisms, events, and 
experiences; the actual domain consists of events that do (or do not) occur 
and includes the empirical domain where those events are observed or 
experienced (Mingers et al., 2013). These three domains therefore differ in, 
for instance, human accessibility. As humans, we can only experience 
outcomes in the empirical domain, although the events are taking place in 
the real domain and are produced by mechanisms that only operate in the 
actual domain (Easton, 2010). Outcomes therefore arise from the 
multifaceted relationship between powers, structures, and predispositions 
that create generative mechanisms (Fleetwood, 2011). The reason that 
interpretations are always fallible is therefore the limitation of human 
experiences to outcomes located in the empirical domain. Critical realism 
therefore differs from, for instance, a positivistic paradigm, where domains 
and layers are flattened, implying that a single empirical experience gives 
direct access to outcomes, including those that certainly arise in the real and 
actual domains and in the events’ and mechanisms’ layers (Sayer, 1992). As 
such, critical realism separates structure and agency, as opposed to ignoring 
agency (institutional theory), ignoring structure (behavioral approaches), or 
melting the two together (structuration theory and ANT) (Archer, 1995). An 
example of how position IS artifacts within a critical realism worldview is 
the view of affordances (Bygstad, Munkvold, & Volkoff, 2016) offered by 
artifacts in relation to users.  

To identify the best possible explanation or suitable approximations of 
truth, critical realism demands that the researcher accumulates data to 
facilitate the possibility of differentiating among alternative explanations 
and then debates them thoroughly in the research community (Easton, 2010). 
Being critical within a research domain thereby becomes mandatory, since 
only by applying different theories and interpretations of the same data by 
multiple researchers can an understanding of aspects in the real domain be 
reached (Easton, 2010). It would seem as if the advocated re-use of data 
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from different theoretical angels is in line with performing retrospectives as 
a way to learn from the past.  

Following critical realism, the researcher investigates the external and 
visible behavior of people, systems, and things as they occur, or as they have 
happened. In order to find the underlying mechanisms that can explain the 
observed phenomenon, critical realism also favors moving backward in 
order to understand why something observed happened as it was observed. 
This is named retroduction, and the question asked is “What must be true in 
order to make this event possible?” (Easton, 2010:123). A closely related 
concept is abduction, which advocates the observation of phenomena 
through theory to derive explanatory theory about the phenomena (Easton, 
2010). As such, critical realism “is a powerful tool in understanding the 
interplay of structure and agency in design activity dependence, and in 
theorizing generative mechanisms, well suited to theorize aspirations to a 
more humane and equal society” (Hodgkinson & Starkey, 2012:606). Wynn 
and Williams (2012) offer a more IS related view on the emancipatory 
axiology of critical realism and state that critical realism offers a way for 
researchers to critique the existence and ethical value of social structures. 
They also offer a suggestion to the place of IS artifacts in a critical realism 
worldview. IS are by them regarded components of structures and 
mechanisms (Wynn & Williams, 2012). Thereby critical realism offers a 
way to investigate how IS artifacts impact human conditions, both 
negatively and positively.  

Sociomaterial Boundary Objects 
In this thesis, I consider boundary objects—which are said to be “at once 
material and processual” (Star, 2010:604)—as sociomaterial objects. 
Viewing boundary objects as sociomaterial follows Doolin and McLeod 
(2012), who propose sociomateriality to enrich the study of boundary 
objects. The authors argue that both the material and the social aspects of 
boundary objects are needed to answer questions related to why various 
project-related artifacts are more (or less) effective as boundary objects and 
how their nature and shape as objects differ with the work and informational 
needs of the communities involved (Doolin & McLeod, 2012). Furthermore, 
sociomateriality complements boundary object theory by providing a 
vocabulary and a theoretical lens that can explain how and why boundary 
objects emerge and evolve in practice and achieve their effects in particular 
times and places (Doolin & McLeod, 2012).  

Summary of Theoretical and Analytical Perspectives 
One reason why design science is not prominent in e-government research 
might be that design science guidelines lack support for carrying out design 
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science in e-government (Goldkuhl, 2016). A possible explanation is that e-
government is distinguished by a complex environment (e.g., Fedorowicz & 
Dias, 2010) of human and non-human actors (Wihlborg et al., 2016) that 
current design science guidelines do not take into consideration.  

Achieving e-government objectives and realizing benefits from e-
government initiatives are to a large extent reliant on effective collaboration 
between various communities (Gil-Garcia, 2012a, 2012b; Hu, Cui, & 
Sherwood, 2006; Reddick, 2008). e-Government thereby both provides 
opportunities for, and requires collaboration. This thesis adopts the view 
expressed by Åkesson (2011) and Chun et al. (2012) and considers a 
collaborative government as a government that aims to co-create value with 
external communities. Technology is seen as an enabler and therefore one 
important activity for collaborative e-government as defined by Chun et al. 
(2012) is to facilitate value co-creation through IS artifacts. Government 
agencies engage in value co-creation to create public value, private 
organizations aim to create business value, while citizens balance public 
values with individual values. Design science research, aiming to build IS 
artifacts that facilitate value co-creation, therefore needs to consider all these 
aspects. Furthermore, to engage in collaboration does not always lead to 
value co-creation: value can also be co-destructed. When evaluating IS 
artifacts for value co-creation in the public sector, both co-creation and co-
destruction of value therefore need to be considered.  

To study collaboration in e-government requires theories that take both 
social and material aspects into consideration and that also consider the 
interplay between them (Luna-Reyes et al., 2016). Furthermore, IS in the 
public sector can be regarded as boundary objects between human agencies 
and organizations (Dantec & Edwards, 2010). Prahalad and Ramaswamy 
(2004a, 2004b), and later Grönroos (2011a), argue that co-creation requires 
the ability and willingness of collaborating communities to learn and share 
knowledge in order for value to be co-created. Grönroos (2011a, 2011b) 
further states that value creation requires interaction. According to Barrett 
and Oborn (2010, 2012), boundary objects are interactional, implying that 
they should support interaction. Sociomateriality extends the understanding 
of boundary objects by emphasizing how a boundary object is constituted in, 
and emerges from, the performance of situated sociomaterial practices 
(Doolin & McLeod, 2012). Critical realism acknowledges both the 
independency of a boundary object and the constitution and emergence of it 
in situated sociomaterial practices.    

Critical realism further contributes to the understanding of boundary 
objects by emphasizing the time aspect of how the artifacts and the social 
practice have become imbricated (Leonardi, 2013) and how the inherent 
structure of artifacts in use can help explain the observed outcomes from the 
usage of those artifacts (Markus & Silver, 2008). Sociomaterial boundary 
objects from a critical realism perspective are therefore a suitable abstraction 
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of IS artifacts for value co-creation in e-government when designing, 
evaluating and studying such artifacts.  

Literature Survey on Design and Value Co-Creation in 
e-Government  
A literature survey has been made on Design Science and Value Co-Creation 
in e-Government Research. The survey consists of two parts, estimation and 
review.   

Despite the assumption that design research is beneficial for e-
government (Goldkuhl, 2016), design science in e-government research is 
scarce (Fedorowicz & Dias, 2010; Goldkuhl, 2016); hence design research 
in conjunction with value co-creation should be even more scarce. To 
investigate this further, I have estimated the number of design science 
articles and articles on value co-creation in e-government (Survey One: 
Estimation). The e-Government Research Library (EGRL)5 version 12.0 and 
Google Scholar were searched to fulfill this purpose (see table 2 and 3). 
Furthermore, to position the different parts, and the thesis as a whole against 
previous research within the two areas, a literature review was performed. 
The review focused on design research and value co-creation in e-
government and on articles incorporating value co-creation as a theory in e-
government research (Survey Two: Review).  

According to the creator of EGRL, Hans-Jochen Scholl, EGRL contains 
more than 90 percent of the extant peer-reviewed, English language 
literature in e-government. I therefore consider EGRL as a reliable source of 
e-government literature. To corroborate the search, Google Scholar was 
searched using the same search strings with the addition of ‘e-government’. 
Although EGRL was launched in 2005, the inclusion criteria of EGRL do 
not include publication year and articles older than 2005 are therefore 
included. To be able to search the library, it was imported into the reference 
tool Mendeley;6 articles found in Google Scholar were also imported into 
Mendeley. Articles found to be books, literature reviews, and articles not 
doing design science or design research were removed from the initial 
searches. 

A weakness of the literature survey is that not all articles in the EGRL 
contain an abstract or keywords. This limits the value of the search, since 
articles not containing an abstract or keywords and not having ‘design 
science’ in the title are not found. One indication that some articles are 
missing is that a search on the word ‘design’ in titles and abstracts yielded 
1,141 results. Another is that the article by Juell-Skielse and Wohed (2010) 
is not among the identified articles, although I know it uses design science. 
                                                        
5 http://faculty.washington.edu/jscholl/egrl/ version 12.0-released 6th of July 2016 
6 https://www.mendeley.com/library/ 
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A search for design science in the complete article did, however, reveal that 
where design science is not mentioned in the article it mentions designs 
research, which led to the inclusion of ‘design research’ as a search term.  

The referenced article by Goldkuhl (2016) is not included since it was not 
published when the latest release of EGRL was launched. The same is true 
for article II and article VI in this thesis. Article I is not included in the 
EGRL library; one reason might be that CAISE is not one of the main 
conferences for e-government articles and might therefore not be included in 
the library, or it does not match all inclusion criteria. The other articles in the 
thesis are included in EGRL. To eliminate duplicates, Mendeley was used to 
identify duplicates and articles that existed in several versions or were 
considered pure duplicates were removed. In cases where one conference 
and one journal version existed, the journal version was kept and the 
conference version was omitted. In total, 52 duplicates were identified.  

Survey One: Estimation  
The first search conducted was, a search using the word ‘design’. It resulted 
in approximately 1,000 articles out of the 8,181 articles included in EGRL 
(12 percent of the complete library). The search string ‘design science’ 
resulted in 16 unique hits that contained ‘design science’ in the abstract, 
title, or key words. When reviewing the 16 articles, one was filtered out 
because it was not an article but a proposal (Bolici, 2004), and one because 
it was a literature review on design in e-government (Fedorowicz & Dias, 
2010). The search ‘design research’ provided 13 hits, three being duplicates 
of the design science articles. A similar search was also conducted using ‘co-
creation’ instead of design. The results are presented in Tables 2 and 3 
below. 

 
Table 2. Searches performed in EGRL and Google Scholar to estimate the number 
of design science articles on e-government. 

Search string  Source Result  

‘Design’ EGRL 1,141 articles (12% of all articles in 
EGRL) 

‘Design science’  EGRL 14 articles 
‘Design research’  EGRL 13 articles (10 new) 
‘Design science’ Google 

Scholar 
64,900 articles 

‘Design science’ AND 
“e-government’ 

Google 
Scholar 

1,650 articles  
(2.5% of all hits on design science) 
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Table 3. Searches performed in EGRL and Google Scholar to estimate the number 
of co-creation articles on e-government. 

Search string  Source Result  

‘Co-creation’ EGRL 24 articles (0.3% of all articles in 
EGRL) 

‘Co-creation’ Google 
Scholar 

72,400  

‘Co-creation’ AND 
‘government’ 

Google 
Scholar 

29,700  

‘Co-creation’ AND ‘e-
government’ 

Google 
Scholar 

2,340 (3.2% of all hits on co-
creation) 

 
The conclusion drawn from this is that design seems to be an interesting 
topic in e-government research since more than 1000 articles mentions 
design in EGRL.  Few articles on e-government are however, concerned 
with design science or design research (24 articles in EGRL and 1650 in 
Google Scholar). As a comparison, the search ‘design science’ AND 
‘business’ results in approximately 30,000 hits on Google Scholar. This is in 
accordance with the position of both Fedorowicz and Dias (2010) and 
Goldkuhl (2016) on the scarcity of design science in e-government. 
Furthermore, it confirms that little research on value co-creation has been 
done in the public sector compared to the private sector, and even less that 
also concerns e-government (about 2,000 articles mention e-government 
compared to almost 30,000 mentioning government).  

Survey Two: Review 
Two different and independent searches were performed for the second 
purpose of the literature survey, to review articles on co-creation and on 
design in e-government. The first identified design science and design 
research articles that also concerned co-creation, as well as articles on co-
creation regardless of whether they also focused on design. The other 
identified articles were within e-government and co-creation, being articles 
citing Hevner et al. (2004). Google Scholar was used to perform the second 
search. Thereafter, articles not within e-government, not peer reviewed, or 
written by me were excluded.  

 
Inclusion criteria:  
• The article is within the e-government research domain.  

 
Exclusion criteria:  
• The article is not peer reviewed (books, Master’s theses, etc.). 
• The article is written by me.  
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Design and Co-Creation in EGRL 
The results, containing 24 design articles, were included in full in Mendeley. 
When performing that work, one conference article was found to have a 
newer version in a journal and was therefore exchanged. Thereafter a search 
was performed on the articles using ‘co-creation’ (and synonyms), and ‘co-
production’ (and synonyms) in the complete articles; nine articles contained 
at least one of these words. No articles were excluded based on this search, 
since it was deemed possible that they were still relevant for the subject. All 
articles were thereafter read in full.  

Co-Creation in EGRL 
The result showed that 23 articles contained the word ‘co-creation’, 
regardless of whether or not they also performed design. The initial review 
excluded eight duplicates already present in the previous search and two 
articles authored by me. The remaining 14 articles were read in full.  

Co-Creation and e-Government citing Hevner et al. (2004) 
The EGRL search was corroborated by a search on Google Scholar that only 
included articles citing Hevner et al. (2004) since it one of the most 
significant works presented on design science. Out of the 8,685 articles 
found,7 42 included the search string ‘e-government’ AND ‘co-creation’. 
These were imported into Mendeley; duplicates were then removed and, in 
case there were different versions of the same article, the most recent and 
highest rated article was kept and the others removed. Furthermore, non-peer 
reviewed material such as books and undergraduate thesis work, and my 
own research articles, were removed; after that, 27 articles and dissertations 
remained. All except for one (Liu, Gavino, & Purao, 2015), which was not 
accessible as a full text, were downloaded in full and read. The overlap 
between the two searches was limited: only two articles appeared in both 
searches (Giesbrecht, Schenk, & Schwabe, 2014; Liu, Gavino, & Purao, 
2014). Plausible explanations for why EGRL did not find articles present in 
the Google Scholar search are that dissertations are not included in EGRL, 
and in the Google Scholar search, three dissertations are included; another 
reason is that twelve of the Google Scholar articles are from 2016 or 2017, 
and therefore probably not yet included in EGRL. Further plausible reasons 
that the Google Scholar search did not match EGRL is that articles regarded 
as design science or design research articles in EGRL do not cite Hevner et 
al. (2004). A search confirms that only 50 percent of the design articles from 
the EGRL cited Hevner et al. (2004).  This finding does to some extent 
confirm the findings of Fedorowicz and Dias (2010) and Goldkuhl (2016), 
that design research in e-government tend to do design research without 
using the well established design science research guidelines by Hevner et 
al. (2004). It can be argued that a researcher doing design research should at 
                                                        
7 The Google Scholar search was performed 2017-03-10 
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least have Hevner et al. (2004) in the reference list since it one of the most 
significant work presented in design science. Whether the reason is that the 
guidelines are not fit for use which is articulated by Goldkuhl (2016) or if it 
is due to other reasons is however not investigated further. 
 A main reason is also that Google Scholar has a weakness in that it finds 
articles that only reference articles that have e-government or co-creation in 
the title, although they are not within any of the areas. The result is therefore 
much larger than it should be: approximately 50 percent of the articles from 
the Google Scholar search were found not to be relevant. Although several 
reasons for the lack of congruence between the two searches exist, it is still 
regarded as a weakness in the literature survey that the overlap is so small. 
EGRL is also regarded as a more reliable source for e-government articles.  

Coding 
The result of these searches is found in Table 4 below. For a complete list of 
the articles that were read in full (27 articles from Google Scholar and the 24 
plus 14 articles from EGRL), and the first and second round of inclusion and 
exclusion see Appendix A. For viewing the coding of the final selection of 
33 articles, see Appendix B. 
 
Table 4. Searches performed in EGRL and Google Scholar to identify design and 
co-creation research in e-government. 

Source Search String Result Excluded Included 

Google 
Scholar; 
all 
articles 
citing 
Hevner 
et al. 
(2004) 

‘Co-creation’ 
AND  
‘e-government’  
(D-GS) 

42 (14 removed due 
to exclusion criteria 
before reading, two 
duplicates, 27 read in 
full) 

12 15 

EGRL  ‘Design science’ 
OR  
‘Design research’ 
(D-EGRL) 

24 (all read in full) 3 21 

EGRL  ‘Co-creation’ 
(CO-EGRL) 

24 (two my own, 
eight already 
included due to 
overlap, 14 read in 
full) 

1 13 

Total number of articles read 
in full 

65 16 49 

 
After the initial exclusion of articles not regarded as e-government articles, 
the remaining 49 articles were coded according to three categories 
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depending dependent on the extent to which the article focused on design 
and value co-creation separately (see table 5 below). One article can thereby 
be counted several times e.g., main focus on design and regards value co-
creation.  
 
Table 5. The result of the coding into design and value co-creation. 

Coding Result Design Value co-creation Both 

Main focus is on design and/or value 
co-creation. 

31 7 2 

Regards design and/or value co-
creation or both but not as the main 
focus. 

2 2 2 

Either design and/or value co-creation 
briefly mentioned in the article or 
articles within a closely related area to 
co-creation. 

4 18 2 

 
Based on the results from this search, the articles that did not relate to co-
creation at all—i.e., (i) did not mention co-creation, and (ii) did not have a 
focus area that was considered close to co-creation—were excluded from 
further examination. The rest, regardless of whether or not they did design 
work, were included. The end result was then 33 included articles while 16 
were excluded from further examination. 
 All the 33 included articles were further coded with area of research, 
method, and result. It was also investigated whether they used boundary 
object theory, sociomateriality or critical realism. The intention was to make 
them comparable to the articles in the thesis as well as the thesis as a whole 
to position the contributions of the thesis accordingly.  

Summary of the Result of the Literature Survey 
The conclusion drawn after this literature survey is that design does seem to 
be a topic of interest in e-government research literature. Design as a 
research methodology, however, is still less represented than other types of 
research methodology in e-government, since it only represents at most 12 
percent of the articles included in EGRL. Furthermore, many of these 
articles do not perform design research, they only refer to the word design.  

I therefore agree with Goldkuhl (2016) that design should be regarded as 
an important topic in e-government research. Also, as previously mentioned, 
the literature survey supports the position that design science does not seem 
to be a methodology favored by many e-government researchers (Goldkuhl, 
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2016). Furthermore, design science in conjunction with value co-creation is 
almost non-existent in EGRL and can therefore be considered a topic that 
has not yet been thoroughly investigated.  

Co-creation and co-production are not prominent in the EGRL, especially 
not in the design science articles. Several design articles do, however, relate 
to topics that can be considered close to co-creation, such as open data, 
collaboration, and participation (e.g., Baur, 2016; Chemisto, Rivett, & 
Jacobs, 2016; Cozzani, 2015; de Reuver et al., 2013). Despite this, co-
creation is not included at as a theoretical construct or explained in any of 
these articles. One article focusing on value co-creation and using it in the 
title (Kokkinakos et al., 2012) does not reference literature on co-creation or 
explain it. Three of the articles that focus on value co-creation also claim to 
advance theoretical knowledge on value co-creation (Aladalah, Cheung, & 
Lee, 2015; Aladalah et al., 2016; Solli-Sæther & Flak, 2014). These three 
articles are also the only ones having a part in the theoretical background on 
co-creation. 

Only one article has both design and value co-creation as the main focus 
(Liu et al., 2014) and another (Liu et al., 2015) can be considered to have it 
although no actual design activities are carried out since they are strongly 
connected. Both concern the same project within the area of smart cities. 
One of the articles (Liu et al., 2015) discusses the use of design in the 
context of smart cities. The authors propose the use of value-inspired design, 
since the design of services for smart cities requires an appreciation of 
human values rather than of functional requirements of services. The authors 
collect empirical data and describe how such values might be inferred. As 
such, the article is not a design article but concerns design in smart cities. 
The article is, however, a development of the other conference paper (Liu et 
al., 2014), where the authors state a design science orientation and present a 
method for designing smart citizen services. The method incorporates three 
value-related kernel theories in the design work and steers the development 
of the conceptual method. The method is not evaluated, only demonstrated.  

Furthermore, none of the articles focuses specifically on how to design IS 
artifacts to facilitate value co-creation, on using design science to understand 
value co-creation, or on the improvement of design science for facilitating 
value co-creation in e-government.  

None of the articles refers to critical realism or boundary object theory, 
although one dissertation makes reference to a critical realism article (Aregu, 
2014) and one article refers to boundary objects in an earlier version of the 
article (Folmer, Matzner, Räckers, Scholta, & Becker, 2016). 
Sociomateriality is not mentioned and socio-technical theory is not used in 
any of the articles. Socio-technical as a word is however mentioned in 
eleven articles. Examples include Hofman, Lohman, and Schelling (2011), 
who state that cities can be viewed as dynamic socio-technical systems; 
Schuppan and Koehl (2017), who state that e-government design has to be a 
socio-technical design; and Danneels and Viaene (2015), who claim that a 
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more profound understanding of socio-technical change is needed for 
transforming governments to digital era governance. Most of the articles, 
both those focusing on value co-creation and those regarding or mentioning 
value co-creation treat it in a way similar to how (Voorberg et al., 2015) 
consider value co-creation to be treated in public management literature, as 
an implicit and valuable goal in itself. Only one article that explicitly 
mentions co-creation put forward a somewhat critical view in regards to the 
concept itself and argues for other theories that batter captures the 
contradictory phenomenon of social media practice in governments than co-
creation (Haahr, 2014). Two articles that do not mention co-creation but 
problematize e-participation can also be considered to adopt a more critical 
stance (Hansson & Ekenberg, 2016; Hansson, Verhagen, Karlstrom, & 
Larsson, 2013). 

With the support of the literature survey, together with the theoretical 
background, I argue that my research in this thesis is novel and is of 
importance to the e-government research field, since I focus on doing design 
science to enable co-creation, understanding value co-creation and co-
destruction using IS artifacts, and propose to extend design science to 
enhance the fit to e-government research on value co-creation.  Thereby also 
adopting a more critical stance towards the concept than most articles in the 
literature survey.  
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Chapter 3: Empirical Base 

This thesis builds on research carried out in two different e-government 
research projects funded by Vinnova.8 I have also participated in a third 
project funded by the shared IT department of the 21 County Administrative 
Boards in Sweden. The work performed in this project led to the two case 
studies performed in this thesis, one on the Shared Submission Function and 
one on the Swedish Forest Agency’s digital services for forest felling. The 
two case studies share some data collection activities, since the digital 
service case was discovered and found to be an interesting case during the 
work on the Shared Submission Service project. In this chapter, the two 
projects, the two cases, and my involvement are described.  

Open Social E-Service  
Local governments in Sweden need to provide social services to elderly and 
disabled citizens. The costs of social services are expected to grow 
substantially in the coming years due to an ageing population (SALAR, 
2011). Social services are usually administrated and provided by the social 
services committee of the municipality where the person resides (SALAR, 
2011). Although applications for several types of social service, such as 
emergency help telephones, are rarely rejected, they still require extensive 
investigation and individual decisions by social welfare officers. This is a 
time-consuming activity and welfare officers run the risk of getting stuck in 
the handling of routine issues instead of focusing on more complex 
problems. At the same time, problems faced by social welfare officers are 
expected to grow in complexity in the near future (SALAR, 2011). 

A possible solution to this problem is to automate routine decisions based 
on information given by the citizen that applies for a service. This would 
increase transparency by allowing the individual citizen to take an active 
part in the decision-making process. To achieve this aim, e-government 
technology can be used to automate routine decisions based on decision 
criteria decided upon by the local government and answered truthfully by the 
individual citizen. Therefore the objective of increasing service access as 
well as transparency and inclusion while service administration costs 
decrease has the potential to be fulfilled. 
                                                        
8 Sweden's innovation agency: www.vinnova.se 
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The first project this thesis is based upon is the Open Social e-Services 
(ÖST) project. The project was funded by Vinnova and was active between 
2009 and 2012. The project involved representatives from the public sector, 
IT vendors, and researchers from the disciplines of information systems, 
social work, and law. The purpose of the project was to develop open social 
e-services to improve citizen services and decrease authoritative barriers to 
assisted living services. The result of the project is a number of new e-
services for assisted living, such as emergency help telephones, part-time 
successors, and companions. Citizens apply for services online and, if they 
meet the eligibility criteria, they receive immediate approval for using the 
service. The open social e-services are integrated end-to-end with 
administrative systems used by both the municipality and the service 
providers. 

Several types of evaluation have been conducted during the project 
lifetime: process verification tests, usability tests, and benefit analysis. The 
results of the evaluations show that most of the goals set for the project were 
met (Juell-Skielse, Wohed, & Truffet, 2011). Examples of measures 
evaluated and met are that the administrative work time can be reduced by 
85 percent and the lead time from application submission to decision 
received can be reduced from seven working days to four minutes (Helfrich 
& Helfrich, 2011). Since the project, the goal has been to make the open 
social e-services available to other local governments through a business 
model established by the supplier of the back-end system used in the project. 
However, at present, no other municipality has started to use the service, and 
the Swedish municipality where the project took place does not yet have 
well functioning routines for handling the open social e-services; instead, a 
number of problems in getting the solution into use are still present. At the 
writing of this thesis, the open social e-services have been removed from the 
municipality home page as well and are thereby not in use at all. 

During the development and process modeling of the three open social e-
services, a large overlap between the three processes was observed. To 
capture the similarities and keep the differences, it was discussed whether a 
configurable process model could be used to develop a generic model at a 
suitable level of abstraction.  

My involvement in the ÖST project was mainly in the later part of the 
project (starting in late 2010) and related to the work building the 
configurable process model. I was involved in data collection and modeling. 
I also participated in several design workshops, usability testing with 
citizens, requirements engineering, and analysis of data and process design 
in the development of the three open social e-services. Several conference 
papers have been written and published within the project, one of which is 
included in this thesis as article I, other articles are for instance Juell-Skielse, 
Mattsson, Persson, and Uppström (2011), Juell-Skielse and Wohed (2010), 
Juell-Skielse, Wohed, and Truffet (2011). One report has also been 
published (Helfrich & Helfrich, 2011). 
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Munizapp  
As already mentioned, a number of researchers have identified 
crowdsourcing as having great potential for developing e-government into 
open government (e.g., Bertot, Jaeger, & Grimes, 2010; Ferro & Molinari, 
2010; Nam, 2012). By utilizing citizen sourcing (crowdsourcing in the 
public sector) as a tool, governments can potentially adhere to the demands 
of open government on transparency, participation, availability, 
collaboration, and responsiveness. Within this stream of research, a research 
project designed to develop a solution for making complaints and reporting 
problems (issues) based on mobile technology was set up in 2010 at 
Stockholm University. The project was funded by Vinnova and aimed to 
build and implement a new system for complaint and problem management 
(CPMS) for municipalities in Scandinavia. Eight municipalities in Sweden 
of different sizes and demographics represented the user side of the 
municipal systems in the project and five actively participated in 
requirements specifications workshops and other activities. The other three 
were more passive but tested the solution. The solution itself was developed 
by two software development SMEs, one building the front-end app and the 
other developing the e-platform and integration toward the back-end systems 
at the municipalities. Reference groups of future users, the citizens, were 
also part of the project. Both the research project and the solution built by 
the project were named Munizapp.  

The Munizapp solution consists of a front-end app for mobile devices, 
which is integrated with municipalities’ case management systems (CMS) 
through an e-platform. The CPMS enables citizens to report issues and 
problems as they are on the move—e.g., the discovery of a broken streetlight 
found when walking the dog. Integration through the e-platform toward 
municipal CMS enables anonymous two-way communication between 
citizen and municipality. When a municipality official gives an answer to a 
reported issue, the message is sent through the e-platform directly to the 
device that the issue was reported from. The solution also has social 
networking capabilities, enabling citizens to view and vote on already 
reported issues as well as sharing reports through Facebook. Within the 
project, a business model for the continuation of the solution into a 
commercial phase was developed. The project ended in June 2013 and the 
solution is now commercialized through one of the SME partners that 
participated in the project. Nine municipalities are today live using the 
solution, five of these actively. Several hundreds of issues have been 
reported through the solution.  

Compared with other existing solutions, such as FixMyStreet, the 
Munizapp solution differs in five essential ways. 

 
1. It allows for two-way communication through mobile apps.  
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2. It is a complete solution, offering front-end (app), middleware (e-
platform) and back-end (integration towards CMS systems) support.  

3. It provides municipalities with moderation functionality, which is 
important for citizen sourcing solutions according to Nam (2012).  

4. It utilizes the unique ID of smart devices, which makes it possible for 
users to remain anonymous, and no registration is required prior to 
using the app. This is one of the key features for true mobile 
solutions, according to (Sheng & Trimi, 2008). 

5. One app exists for all citizens but is configurable on the municipal 
level, which is a result of the solution being built in tight 
collaboration with municipalities. 

 
My involvement in the Munizapp project was to perform process analysis, 
developing the requirements specification for the solution based on 
interviews with representatives from potential user organizations, citizens, 
and IT vendors, to demonstrate the solution to stakeholders, and to perform 
evaluation activities. I also acted as a link between the two development 
teams and the government agencies involved in the project. Several 
publications have been published on the Munizapp project Three are 
included in this thesis (article II-IV), other articles are for instance Lönn and 
Uppström (2013a, 2013b), Müller, Han, Juell-Skielse, and Nilsson, (2014) 
and Uppström and Nilsson (2012). 

Shared Submission Service  
The Shared Submission Function initiative is an ongoing collaboration 
project between all Swedish County Administrative Boards and the Swedish 
Forest Agency. The County Administrative Boards are 21 independent 
national authorities, each responsible for a geographic region (county). They 
function as a link between citizens and municipalities, as well as a link 
between the government and other national authorities. They are the 
representatives of the Swedish government in regions. The Forest Agency is 
responsible for forest-related matters; it is an independent national authority 
and the organization is divided into a number of districts with local presence 
throughout the country. These authorities have been commissioned by the 
Swedish government to develop the Shared Submission Function for forest 
owners in collaboration with one another.  

The collaborating authorities have a long-term vision of developing a 
single point of contact for forest owners and businesses. The solution will 
ultimately be a joint solution for all forest related matters and will have 
national coverage. The objective is to simplify and improve the interaction 
between authorities and forest owners and between authorities and 
businesses, and to improve the efficiency and effectiveness of the 
administration of forest-related matters.  
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The County Administrative Boards and the Forest Agency are involved in 
this initiative; the solution, however, concerns additional authorities—i.e., 
all municipalities in Sweden (290), the Environmental Protection Agency, 
the National Heritage Board, the Agency for Marine and Water 
Management, and the Transport Administration. These stakeholders are 
concerned by either being involved in the process of handling forest-related 
matters or by being providers of forest-related information. These 
stakeholders’ involvement is optional since they have not been 
commissioned by the government to participate in the initiative. In Sweden, 
there are also 330,000 forest owners and a number of forest businesses, all 
potential users of the solution.  

Together with another researcher, I was involved in observing and 
analyzing the initiative. We did not take part directly in any design activities; 
nor did we study any change as a consequence of our intervention. We have 
provided an analysis of the initiative and recommendations to the Forest 
Agency and County Administrative Boards regarding open government and 
collaboration, which might impact the continued work of the initiative. The 
analysis and the recommendations have been communicated through a report 
(Uppström & Lönn, 2015) and one research article has been written based on 
the initiative and accepted to a research conference (Article V). The case 
was chosen based on the following. 

 
1. It is a complex collaboration initiative involving several authorities, 

citizens, and private businesses.  
2. It is a collaboration initiative both within and between several 

authorities.  
3. It is deemed by the project team to be a successful collaboration 

initiative.  
4. The initiative has an open government focus. 
5. Access to project documentation and participants could be assured by 

the County Administrative Board representatives.  

Digital Forest Felling 
During the data collection activities performed in the case study of the 
shared submission project, a solution for sending in forest felling 
applications was often mentioned in interviews with Forest Agency 
employees. The respondents referred to the solution as eAvverka and used it 
to get Digital Forest Felling applications automatically sent to their case 
handling system from a number of forest businesses. The solution was 
considered to be very interesting by my fellow researcher, and me since it 
represented a complete digitalized process (apart from archiving, which is 
still analogue) that had been running for approximately ten years. It was 
therefore decided to perform a case study and performed additional 
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interviews to collect information about the solution, such as features, 
technology, and usage. Furthermore, we gained access to documentation and 
user surveys on both the eAvverka solution and its counterpart, MyPages 
(see below for further descriptions). Moreover, we included questions 
regarding the solution in interviews with forest businesses and private forest 
owners.  

We chose the collaboration between the Forest Agency and different 
external communities, enabled by an IS environment, to be the boundaries of 
the case. The IS environment under study includes one solution, called 
MyPages, which comprises a case management system (back-end) for 
handling forest felling applications, and an e-service as the user interface 
through which private forest owners submit forest felling applications. 
Collaboration occurs when the end-users are integrated into the case 
handling process as active participants by using the e-service. The Forest 
Agency is responsible for the provision and the design of the e-service. This 
collaboration therefore resembles the definition of co-production of public 
services by Osborne et al. (2016), where value is co-created at the point of 
usage of a public service by individuals.  

The second solution for submitting forest felling applications, mainly 
used by forest businesses, is eAvverka. It comprises the same back-end case 
management system and a number of different user interfaces. These 
interfaces are developed based on an XML specification provided by the 
Forest Agency (jmf with open data). Collaboration occurs both when the 
end-users actively participate and take responsibility for the development 
and design of eAvverka, based on the XML specification, and in the case 
handling process at the point of usage. The responsibility for designing the 
solution is thereby shared between the Forest Agency and forest businesses, 
but the Forest Agency retains legal responsibility. In this case, collaboration 
has fundamentally changed how the service is designed and delivered, 
similar to co-design or co-innovation, where end-users are involved in the 
actual design and service delivery (Osborne et al., 2016). Other actors are 
also included in the collaboration, such as third party IT vendors, who 
perform the development work in different IS on behalf of the forest 
businesses. Both individual users from the Forest Agency and forest 
businesses, as well as developers and organizations, are also included in the 
collaboration.  

All incoming forest felling applications are automatically registered in the 
case management system regardless of which of the front-ends it is being 
submitted through. In the case management system, a checklist consisting of 
approximately 30 different checkpoints related to the applicable provisions 
of the Forestry Act and the Environmental Code or previous cases are used 
for controlling purposes. The majority of the checkpoints are made up of 
different types of consideration for the protection of water, ancient remains, 
or protected areas. The two solutions (eAvverka and MyPages) are 
embedded in the same context, providing two sub-units of analysis and 
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fulfilling the criteria for an embedded case study (Yin, 2014). It was 
therefore possible to provide a more holistic understanding of the 
phenomenon than would have been possible with only one unit of analysis.  

The case was intentionally selected since it was regarded as a unique case 
with specific characteristics (Denscombe, 2014). The reasons for choosing 
the IS environment for the case study were as follows.  

 
1. It is an ongoing collaboration between a national government body 

and a large number of private businesses.  
2. It is an IS that is in use.  
3. It is an IS that has existed for more than ten years and values have 

been realized from it.  
4. The Forest Agency representatives could ensure access to 

documentation, statistics, and governmental users.  
5. The IS comprises two instances, with different collaborating 

communities but for the same service, which makes comparison of 
ongoing collaboration between different communities possible.  
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Chapter 4: Methodology 

“To ensure a strong research design, researchers must choose a research 
paradigm that is congruent with their beliefs about the nature of reality.” 
(Mills, Bonner, & Francis, 2006:26). 

 
This chapter starts with an introduction to philosophical assumptions in IS 
research. Thereafter a more in-depth description of philosophical 
assumptions in the two research approaches used in this thesis, design 
science and case study research is presented. The section ends with how 
philosophical assumption has changed during the thesis process. Then the 
research approaches chosen are motivated and practical research processes 
followed to address research questions I–III are described. In addition, 
reflective interludes between the practical research processes are described. 
The chapter ends with a short ethical discussion in regards to ethical 
requirements stated by the Swedish Research Council9.  

Philosophical Assumptions in IS Research 
Research paradigms are important because they legitimize how knowledge 
may be created and what constitutes valid knowledge (Purao, 2002). The 
basis for the usage of different research paradigms is the philosophical 
foundations and conceptions of reality underlying these paradigms (Lincoln 
& Guba, 1986). In other words, the values guiding research to a large extent 
rely on the researcher’s philosophical assumptions. I would thereby regard it 
as an important part of scientific work to clarify the philosophical 
assumptions that guide a researcher when performing scientific activities. 
When the assumptions guiding research activities are implicit, it becomes 
difficult to value and sometimes even understand the contributions of the 
work (Becker & Niehaves, 2007).  

Scientific paradigms entail assumptions about knowledge and how to 
acquire knowledge, and about the physical and social world. Ontology (what 
is real), epistemology (the nature of knowledge), methodology (how to gain 
knowledge), and axiology (values of knowledge) are a few of the constructs 
used to distinguish between different scientific paradigms. Guba and Lincoln 
(1994) proposed to distinguish scientific paradigms based on ontological, 
                                                        
9 https://www.vr.se/inenglish.4.12fff4451215cbd83e4800015152.html 
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epistemological, and methodological assumptions. In the area of 
participatory design, Heron and Reason (1997) add axiology, while many IS 
researchers seem to regard epistemology and, to a lesser extent, ontology as 
the main distinguishers between different paradigms (e.g., Becker & 
Niehaves, 2007; Mingers, 2001; Orlikowski & Baroudi, 1991). In IS 
research, Burrell and Morgan (1979) have also had a large impact with their 
suggested matrix consisting of four different research paradigms—i.e., 
radical humanism, radical structuralism, interpretivism, and functionalism. 
March and Smith (1995) and Hevner et al. (2004) distinguish between 
scientific paradigms based on problem solving versus problem 
understanding.  

With regard to scientific paradigms, Kuhn (1970) argues that the most 
important aspect is persuasion and that a scientist has to adhere to a specific 
paradigm in order to be able to accept a specific scientific explanation. He 
thereby discusses whether science can be value free, since it ultimately 
comes down to how a specific individual—the researcher—views the world. 
Incommensurability then becomes an important aspect, since a researcher 
belonging to one scientific paradigm is unable to understand and value a 
different scientific paradigm with other values, tools, and theories (Kuhn, 
1970). According to Kuhn (1970), competing paradigms within a discipline 
are incommensurable, partly because they use different nomenclature and 
the meanings of concepts make understanding between the paradigms 
impossible. Kuhn  has on several occasions been criticized for his 
description of research paradigms, especially how scientific revolution leads 
to the abandonment of one paradigm in favor of a new one. Lakatos (1977) 
is one of the critics, stating that science is progressive rather than taking fast 
leaps forward on occasion. Laudan (1984) also express doubts about Kuhn’s 
view on scientific revolutions and states that they must be very scarce. He 
also sees danger in viewing changes as revolutions due to the possible risk 
of not recognizing that opposing theories normally share important 
assumptions (Laudan, 1984). I also join the skeptics in this issue and 
consider it important to consider both differences and similarities between 
seemingly contradictory viewpoints.  

A prominent work distinguishing research paradigms in information 
systems research is that by Orlikowski & Baroudi (1991). They distinguish 
between three research paradigms used in the information systems 
discipline: positivist, interpretive, and critical research. The dominant view 
is the positivistic, followed by a small number of interpretive studies, while 
critical research is almost non-existent. Following their work, two articles on 
paradigms in information systems research have updated the findings by 
Orlikowski & Baroudi (1991): Chen and Hirschheim (2004) and Becker and 
Niehaves (2007). Both report that the positivistic stance still prevails in IS 
research, although interpretive research has gained ground, especially in 
Europe. Critical research is typically recognized as a third paradigm, usually 
acknowledged and contrasted against the other two prevailing paradigms 
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within IS research. It should be noted, however, that design science is not 
included in these discussions.  

The possible incommensurability between the three research paradigms 
can be debated, especially in relation to positivism versus interpretivist 
ontology. Depending on whether the word is considered to exist outside of 
human conception of the world or not, positivism and interpretivism can be 
regarded as commensurable or incommensurable.  

Niehaves and Stahl (2006) and Niehaves, (2007a, 2007b) argue, with 
support from others (e.g., Mingers, 2001; Weber, 2004), that IS research can 
include both positivistic and interpretive views, which in turn provide a 
different view on paradigms to that provided by Kuhn (1970), who would 
probably consider them incommensurable. It can therefore be concluded that 
some IS researchers assume that interpretivism and positivism share enough 
commonalities, such as the ontological viewpoint that a real world does exist 
(realism ontology), to be regarded as commensurable. Since the 
epistemological view—how knowledge about the world is gained—differs, 
however, it can still be argued that they are incommensurable. Depending on 
the stance, different paradigms can be regarded as commensurable and 
therefore possible to combine or use complementarily, or incommensurable 
and thereby impossible to combine or use complementarily.  

Positivism takes the stance that objective knowledge about this existing 
world can be gained by studying the world. Goles and Hirschheim 
(2000:251) cite Burrell and Morgan (1979:5) and define positivistic 
epistemology as that “which seeks to explain and predict what happens in 
the social world by searching for regularities and causal relationships 
between its constituent elements”. As a researcher, the objective thereby 
becomes to focus on empirical evidence and hypothesis testing, looking for 
fundamental laws and causal relationships, regardless of the study domain 
(Goles & Hirschheim, 2000). Prediction and predictive theories thereby 
becomes important and valuable. 

Interpretivists, on the other hand, assume that knowledge is always 
subjective and objective knowledge does not exist (e.g., Niehaves, 2007; 
Weber, 2009). Since knowledge is relative, researchers should focus on 
meaning and examine the totality of a situation. According to Niehaves and 
Stahl (2006), it can, however, be argued that the ontological and the 
epistemological grounds for positivism and interpretivist differ (e.g., Varey, 
Wood-Harper, & Wood, 2002). The third paradigm in IS, critical research, 
takes the stance that the world is not functioning well due to injustices and 
therefore a need for change and improvement—i.e., taking a value 
position—is imperative in critical research (Hirschheim & Klein, 1994; 
Myers & Klein, 2011; Niehaves & Stahl, 2006). The ontological stance that 
one world exists can, however, also be applied to critical research. To my 
mind it would seem as an implicit difference between paradigms in IS are in 
relation to axiology, in specific how to value the outcomes of performed 
research. One example is that while positivism values objective and value 
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free knowledge, interpretivism claim that such knowledge does not exist. 
Thereby it becomes difficult to evaluate research outcomes within one 
paradigm, using criteria from another.  I find support in this reasoning in 
Guba (1981), Klein and Myers (1999) and Lincoln and Guba (1986).  

As already conveyed, Mingers (2004) argues that critical realism 
incorporates all three of the commonly acknowledged philosophical 
paradigms in IS research (positivism, interpretivism, and critical research). 
Therefore critical realism offers to solve the potential incommensurability 
and avoid confusion in regard to ontology and epistemology in IS research. 
Critical realism also offers an alternative to positivism or functionalism in 
the wording used by Burrell and Morgan (1979), which is by far the most 
commonly applied in IS research. In order to embrace the pluralistic and 
cross-disciplinary nature of IS research, I argue that alternative research 
paradigms should therefore also have a part and be valued in IS research. 
This does, however, entail researchers being clear about their philosophical 
assumptions to make it possible to value and evaluate their work 
accordingly. Furthermore, I am in agreement with Hirschheim (1985), who 
writes “IS epistemology draws heavily from the social sciences because 
information systems are, fundamentally, social rather than technical systems. 
Thus, the scientific paradigm adopted by the natural sciences is appropriate 
to information systems only insofar as it is appropriate for the social 
sciences” (Hirschheim, 1985:9–10). This idea becomes interesting when 
looking at philosophical assumptions in design science since it has its origin 
in engineering (Hevner et al., 2004) but is used in IS research. Should design 
science rely on natural science or social science, or both? 

Philosophical Assumptions in Design Science 
According to Hevner et al. (2004:77), design science artifacts are reliant on 
an existing kernel consisting of theories “that are applied, tested, modified, 
and extended through the experience, creativity, intuition, and problem 
solving capabilities of the researcher”. This is similar to how Kuhn (1970) 
describes a research paradigm, as providing the tools and support for puzzle-
solving activities. It would seem that puzzle-solving in a design science 
context would be the problem-solving activities that are the core of design 
science. Hevner et al. (2004) use the term ‘paradigm’ in a limited sense that 
does not agree with the view provided by Kuhn (1970). According to Kuhn 
(1970), competing paradigms within a discipline are incommensurable, 
partly because they use different nomenclature and the meanings of concepts 
make understanding between the paradigms impossible. This is not how 
Hevner et al. (2004) view the two paradigms of design science and 
behavioral science; instead, they complement and make use of each other's 
understanding of the world and thereby they co-exist—or even, as Niehaves 
and Stahl (2006) state, require one another. According to Hevner et al. 
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(2004), the design science methodology is therefore considered a 
complement to behavioral science and vice versa. Hevner et al. (2004) base 
this view on Aboulafia (1991), who takes on a pragmatic philosophical 
viewpoint and claims that truth (behavioral science) and utility (design 
science) are equally necessary and inseparable. The rules for solving design 
science puzzles rely on behavioral science that, according to Hevner et al. 
(2004), has its roots in natural science methods. This somewhat opposes the 
view of Hirschheim (1985), who consider IS a social science, where natural 
science paradigms should be applied with caution and only if they are 
appropriate for social science research.  

It has been claimed that design science is a pragmatic paradigm (Hevner, 
2007; Hevner et al., 2004; March & Smith, 1995) that allows for diversity in 
how to perform research (e.g., Niehaves, 2007). Different scientific methods, 
as well as ontological and epistemological differences, are therefore allowed 
when performing design science research. The diversity of design science is 
emphasized by Vaishnavi & Kuechler (2004) who claim that ontological and 
epistemological views of the world shift throughout a design science 
research project. According to Carlsson (2005), this is an epistemic fallacy, 
since the authors change an ontological matter—i.e., what exists—into an 
epistemological matter on how to develop reliable knowledge. I agree with 
Carlsson (2005) and consider it strange that ontological worldviews would 
shift, implying that a design researcher would switch between believing that 
a world exists and does not exist outside of human understanding. I do, 
however, regard it as plausible to switch between epistemological 
standpoints depending on the context and environment surrounding the 
design activities, and depending on the goal of the researcher(s). Therefore I 
would regard research paradigms as being incommensurable when the 
ontological stance differs, but still commensurable if the epistemology 
differs while the ontology is the same.  

The above reasoning implies that design science is not a separate research 
paradigm, but rather an approach that acknowledges different paradigms as 
valuable. Whether design science is a separate research paradigm or not has 
been debated in the IS community. It has been argued that design science is 
a paradigm that differs compared to positivist and interpretive research in IS 
(e.g., Iivari, 2007; Purao, 2002; Vaishnavi & Kuechler, 2004). This 
proposition has been criticized by, among others, Niehaves (2007), Niehaves 
and Stahl (2006), and Rohde, Stevens, Brödner, and Wulf (2009). Niehaves 
(2007) provides examples of design science based on both positivistic and 
interpretivist paradigms. With support from McKay and Marshall (2005), 
Niehaves (2007) argues that an implicit positivistic paradigm is visible in 
March and Smith’s (1995) descriptions of design science and in the design 
science research guidelines by Hevner et al. (2004). Cross (2001) relies on 
(Schön, 1983) and challenges the positivistic stance of design science based 
on the critique of an assumption that objective problems and solutions 
hardly exist. Instead, relevant problems that need to be solved would be 
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messy situations (Schön, 1983). Interpretive researchers engage in design 
science, according to McKay and Marshall (2005), to understand better the 
impacts of design artifacts in real world contexts, since they focus on 
questions of why and how, which Hevner et al. (2004) leave outside of 
design science. Also, according to Hevner et al. (2004)—with reference to 
Klein and Myers, (1999)—“the rich phenomena that emerge from the 
interaction of people, organizations, and technology may need to be 
qualitatively assessed to yield an understanding of the phenomena adequate 
for theory development or problem solving” (Hevner et al., 2004: 77). More 
recently, Drechsler (2015) has criticized influential work on design science 
(e.g., Gill & Hevner, 2013; Gregor & Hevner, 2013; Hevner et al., 2004; 
Jones & Gregor, 2007; Kuechler & Vaishnavi, 2008; Peffers et al., 2007, 
2012; Venable et al., 2014) and pointed out several limitations, such as 
narrow perspectives and misleading ex-ante and ex-post assessments of the 
potential of—or the impact and utility of—design science artifacts. The 
reason for the identified limitations is that the work is implicitly positivistic 
and assumes an ontological and epistemological objectivism—i.e., “that 
there is one reality out there and that they are able to objectively perceive the 
artifacts and their impacts in this reality, i.e., without distortions, biases, or 
alternative interpretations” (Drechsler, 2015:153). Interesting to note is that 
the author has co-authored several conference articles (e.g., Drechsler & 
Hevner, 2015, 2016; Drechsler, Hevner, & Gill, 2016) together with the 
main author of the most prominent (and positivist) piece of design science 
research (Hevner et al., 2004). This could perhaps imply that with maturing 
experience in design science, the understanding of the dos and don’ts shift 
from a positivistic search for truth toward more flexible interpretations and 
critical reflections. One example of this is the case here stated: “While this 
three-cycle view comprehensively conceptualizes the critical aspects of a 
DSR project, it lacks a key dynamic perspective on how the DSR project 
relates to the organizational context with which it is embedded” (Drechsler 
& Hevner, 2016:1). In the same research article, Drechsler and Hevner 
(2016) even agree with Pandza and Thorpe (2010), who are also a basis for 
the argumentation made in this thesis, that introducing an artifact into an 
organizational context triggers subsequent organizational or social changes 
and that “the eventual outcome of such an organizational/societal change 
process cannot be predicted with certainty” (Drechsler & Hevner, 2016:4).. 

Vaishnavi & Kuechler (2004:24) propose an epistemology for design 
science as “knowing through making”, very similar to the “knowing through 
building” proposed by Purao et al. (2008:525). I would prefer this 
epistemology compared to the problem solving used by Hevner et al. (2004) 
to distinguish design science since it does not imply that design science need 
to solve problems, but learning by designing. This is also consistent with 
agile methodology where, as stated by Nerur and Balijepally (2007), 
optimization makes way for learning.  
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Hevner & March (2003:111) state, “IS research should combine the 
creativity and precision of design science with the empiricism and discipline 
of behavioral science”. The aim of design science is to extend the boundaries 
of human and organizational capabilities by creating new and innovative 
artifacts; thus utility is the goal of the researcher (Hevner et al., 2004). 
Design science can therefore never be value free, and it “always starts from 
a value position consistent with a goal that is held by one or more 
stakeholders, although the value position may be ignored or implicit (i.e., 
value naïve) or not reflected upon and treated uncritically (i.e., value aware, 
but not value critical)” (Venable, 2011:123). Niehaves and Stahl (2006) 
contend that design science research can adhere to any of the paradigms of 
positivism, interpretivism, and critical research depending on how it is 
applied. As I understand the reasoning by Niehaves and Stahl (2006), you 
should choose an appropriate design science method depending on your 
philosophical assumption. However, since most design science research 
methodologies and evaluation techniques are implicitly positivistic, 
following other philosophical assumptions might be difficult. I would 
however consider several of the design science research methods compatible 
with any research paradigm, but the axiology would be different depending 
on the chosen paradigm and thereby also what is regarded as valuable 
outcomes.  

Another potential problem in design science is that philosophical 
assumptions—and therefore the values guiding the research and the 
researcher—remain implicit during the design science research project (e.g., 
Iivari, 2007; Purao, 2013). This in turn creates problems in evaluating both 
the process and the contribution of design science research, since the 
evaluation and judgment of the quality of the research are dependent on the 
underlying philosophical assumptions (Guba, 1981; Klein & Myers, 1999; 
Lincoln & Guba, 1986). Purao (2013:1) goes as far as to suggest, “without 
such scientific foundations [ontology and epistemology], design science 
research in information systems […] continues to be a lost child searching 
for its scientific home.” I would also consider it beneficial to include 
axiology in this statement.  

Philosophical Assumptions in Case Study Research  
According to Flyvbjerg (2006), quoting Kuhn, a scientific discipline without 
a sufficient number of comprehensively executed case studies is a discipline 
without systematic production of exemplars, and a scientific discipline 
without exemplars is an inefficient discipline. Case study research can 
therefore be considered an important part of any research discipline.  

Case study research, together with action research and ethnographic 
studies, belongs to a qualitative research paradigm, which implies that 
understanding about the world is gained through observing and listening. 
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The main data collection methods are therefore observation, participant 
observation, interviews and questionnaires, documents and texts (Myers, 
2009). The researcher's impressions and reactions are also important (Myers, 
2009). This is contrasted against positivistic case study research where text 
is quantified, which, according to Kaplan and Maxwell (1994), means that 
contextual understanding from the participants’ point of view is lost. If 
contrasted against design science, case study research can be said to belong 
to the behavioral sciences, where, according to Hevner et al. (2004), the goal 
is the truth. This would imply a positivistic epistemology and an objective 
ontology, which are also common in case study research. The most cited 
case study research guide by Yin (2014) is said to have a positivistic take on 
case study research, while Klein and Myers (1999) and Walsham (1995) are 
well renowned interpretive case study researchers. Case study research can 
also be used for performing critical studies, although such examples are not 
prominent in IS research. Case study as a research method is therefore 
impartial to the underlying philosophical assumptions.  

The case study approach is often criticized for the difficulty of 
generalizing from a single case (e.g., Bhattacherjee, 2012; Thomas, 2015). 
Gomm, Hammersley, and Foster (2000) describe a trade-off between the 
increasing capacity of generalizability from studying a large set of cases and 
the increased richness and depth in knowledge that can be provided by 
focusing on a small number of cases. Furthermore, the authors state that a 
case study researcher should not be concerned with claiming generalizability 
of findings (Gomm et al., 2000). Instead, what is essential is how others 
make use of the findings. Therefore, transferability and the similar concept 
of naturalistic generalizations are more relevant to discuss in relation to case 
study research (Gomm et al., 2000). According to Lincoln and Guba (1986), 
naturalistic generalization is dependent on the context and places 
responsibility on the reader to interpret and translate the findings to other 
contexts and similar situations. Naturalistic generalization is therefore 
dependent on the unique experiences of the reader. To facilitate naturalistic 
generalizability, the author should provide in-depth descriptions of the 
research context and of the researcher’s own experience and assumptions 
(Lincoln & Guba, 1986). Flyvbjerg (2006) further argues that 
generalizability is overestimated as a source of scientific development, while 
the strength of examples is underestimated. Furthermore, “the case study is 
ideal for generalizing using the type of test that [Popper (1963)] called 
‘falsification,’ which in social science forms part of critical reflexivity” 
(Flyvbjerg, 2006:11).  

Following this, Flyvbjerg (2006) corrects five misunderstandings about 
case study research; I have written them in the corrected form below. 

 
1. Concrete, practical (context-dependent) knowledge is as valuable as 

general, theoretical (context-independent) knowledge. 
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2. Case study research can contribute to scientific development, 
although one cannot generalize on the basis of an individual case. 

3. Case study is useful for generating hypotheses as well as for 
hypotheses testing and theory building. 

4. The case study does not have to contain a bias toward verification— 
that is, a tendency to confirm the researcher’s preconceived notions. 

5. Summarizing and developing general propositions and theories on the 
basis of specific case studies is possible and does not have to be 
difficult. 
 

He also states the value of case study research in the following way: “in the 
study of human affairs, there appears to exist only context-dependent 
knowledge, which thus presently rules out the possibility of epistemic 
theoretical construction” (Flyvbjerg, 2006:4). This is similar to how critical 
realism (Bhaskar, 2008) regards human understanding and knowledge of the 
real world as socially constructed and fallible (Easton, 2010). 
Generalizability is thereby not viewed as the goal (Easton, 2010); instead, 
researchers should aim to provide different explanations of the underlying 
mechanisms leading to observed events. The research community should 
then debate and further explore these possibilities in order to reach a more 
complete understanding of the world (Easton, 2010). According to critical 
realism, explanations offered in the case study are always interpretive in 
character, but it is also recognized that studying the content and ways of 
expressing talk is not enough to provide satisfactory explanations. An 
iterative research process with continuous cycles of research and reflection 
is therefore a necessity (Easton, 2010). Further support that case study 
research can also contribute to knowledge by connecting findings of the 
particular to generalizable theory is found in Rowlands (2005). Easton 
(2010) states that case research can perform the task of uncovering the 
structure of underlying reality to see what can be added to theory. Again it 
seems as the axiology differs depending on what research paradigm a 
researcher adhere to when performing case study research. Thereby an 
interpretive case study should be evaluated differently than a positivistic one 
while a critical case study requires its own evaluation methods. Without 
clearly stating the values guiding the researcher it again becomes 
challenging to judge the quality of the research.  

Philosophical Assumptions in the Research Processes 
The guiding philosophy in fulfilling the first question can be considered as 
implicitly positivistic, since the design science methods followed are 
positivistic (Drechsler, 2015; Niehaves, 2007b). The values guiding me as a 
researcher, however, have been mainly interpretivist and the data collection 
methods have been almost exclusively qualitative. I do not regard positivism 
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and interpretivism as incommensurable as long as they share an ontological 
position of a real world, furthermore, as discussed above I do not regard 
design science methodology as positivistic in regards to design activities but 
rather in regards to values. It is thereby debatable whether interpretive 
design science should be judged on the same criteria as positivism design 
science—i.e., on its utility.  

According to McKay and Marshall (2005), an aim for an interpretive 
researcher to pursue design science would be to better understand the 
impacts of design artifacts in real world contexts, or possibly to understand 
the world better by building artifacts. The interpretivist stance is considered 
suitable since the design science project I have participated in has taken 
place in the real world together with real practitioners. Furthermore, I have 
performed research that aims at understanding the developed artifact’s 
impact on the context where it was developed (cf. Lönn & Uppström, 2013a, 
2013b, not included in the thesis). I also adopted the stance that a reality 
exists outside the human understanding of it and that knowledge about this 
world is always subjective—i.e., the first school of thought of interpretive 
research, or between functionalism and interpretivism, according to Goles 
and Hirschheim (2000) referencing Burrell and Morgan (1979). Also, I 
adopt the reasoning that reality can be improved through designing 
innovative artifacts (Hevner et al., 2004) and that utility is an important 
(although not the only) criterion for successful design research.  

In the second question, I start out in a similar fashion and try to balance 
interpretivism and positivism when deriving core aspects for value co-
creation. Since I am not comfortable with the difficulties in balancing my 
ontological (one world) and epistemological (subjective) viewpoints, I 
search for alternatives that better fit my worldview. I find critical realism 
and adopt it in the research process followed for the second research 
question, to better convey a comprehensive philosophical assumption that 
fits with what I am actually doing in practice.  

In the third question, I critically examine design science evaluation, and 
argue the benefit of extending the values guiding it—i.e., utility. I adopt 
critical realism as a suitable philosophical foundation for evaluating 
designed artifacts for e-government. Still, I argue that my personal 
worldview has been quite consistent with critical realism from the beginning 
of this thesis, but that my tools as a design researcher have been developed 
over time.  

Practical Research Processes 
Research question I was examined within the Open Social e-Services and the 
Munizapp projects by using design science research to design and evaluate 
artifacts. Since this research question is concerned with building IS artifacts, 
design science was considered a suitable methodology. Secondary analysis 
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was also performed on the design science projects to identify inhibitors to 
value co-creation and derive core aspects of public value co-creation. Both 
design and behavioral research were thereby performed in pursuit of 
research question I.  

Research question II was pursued through the Shared Submission 
Function initiative and Digital Forest Felling. Case study research was 
applied in order to study how objects facilitated the collaboration in the 
Shared Submission Function initiative and to study value co-creation 
through two different instances of an IS artifact. Boundary object theory was 
used as the analytical lens in both case studies. Research question III was 
addressed through a retrospective and critical reflection of the work 
performed to address research questions I and II. Table 6 summarizes the 
research approaches, data sources, and empirical bases for each of the thesis 
research questions.  

 
Table 6. Research approaches, data sources, and empirical bases used to address the 
thesis research questions. 

Research  
Question 

Research  
Approach 

Data Collection 
Techniques 

Empirical Base 

RQ.1  Design science, 
secondary analysis 

Focus group 
interviews, 
secondary data 

Open Social e-
Services project, 
Munizapp project 

RQ.2 Case study 
research 

Focus group 
interviews, in-
depth interviews, 
secondary data 

Shared Submission 
Function project, 
Digital Forest Felling 

RQ.3 Conceptual Not applicable Not applicable 

Research Question I  
How can IS artifacts be designed to enable value co-creation in e-
government and what aspects can inhibit value being co-created through the 
designed artifacts? 
 
I participated in designing several artifacts during the first part of my 
research journey. The design processes of two of these are included in this 
thesis (articles I, II, and III). The secondary analysis of the design science 
research projects to derive core aspects for value co-creation (article IV). 

First in this section the selected research approaches are introduced and 
motivated. Then the methods used and the activities carried out during the 
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similarities and keep the differences between the three services, it was 
postulated that a configurable process model should provide a model at a 
suitable level of abstraction. The main argument of a configurable process 
modeling approach is to support process variability. This can be contrasted 
against the provision of standard solutions that are aimed at covering the 
needs of everyone. As such the problem was formulated as an opportunity. 
 
Step II: Definition of objectives of the solution. The objective of the solution 
was to integrate three processes into one general configurable process model 
by the use of the configurable approach suggested by Gottschalk and van der 
Aalst (2007) and Gottschalk, van der Aalst, Jansen-Vullers, and La Rosa 
(2008). Reasons for adopting a configurable approach were that (i) 
configurable models are regarded as suitable for the creation of reference 
models—i.e., general models that aim at capturing processes specific for 
certain domains; (ii) configurable models are applicable when a process is, 
with small variation, implemented in organizations with different 
geographical locations where the variations reflect cultural, legislative, or 
other differences; (iii) since the situation in the public sector is similar where 
comparable processes are applied within different administrative regions in a 
country, the configurable process approach was deemed suitable; and (iv) 
reviewed literature depicted that the configurable process model approach 
had not previously been used to integrate different processes, only variants 
of the same process, and the solution was therefore deemed innovative 
(Hevner et al., 2004). 
 
Step III: Design and development. A configurable model was designed by 
merging three processes for the handling of citizens’ applications for three 
social services, namely part-time successor, companion service, and 
emergency phone. The development of the configurable process model was 
carried out iteratively. First, the three processes models, developed in earlier 
phases of the project, were integrated to a configurable model. Then the 
solution was validated through two workshops in which four municipal 
officials took part. During the first workshop, the model was presented and 
discussed with the business users, who were also asked to annotate the 
solution with any presumptive improvements (which they did). Based on the 
input from the users, the model was improved and revisited during the 
second workshop. 
 
Steps IV and V: Demonstration and evaluation. The results were evaluated 
through a combination of analytical and observational evaluation methods 
(Hevner et al., 2004). The analytical evaluation was done through 
verification of the functionality in the chosen BPM notation language and 
the accompanying software support, called YAWL (van der Aalst & Ter 
Hofstede, 2005)—i.e., it was ensured that the produced configurable model 
was sound. The authors chose to use the notation of YAWL for several 
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reasons: (i) it is an executable environment: this feature makes it easier to 
demonstrate and test practical implications and methodology to users that 
are unfamiliar with process modeling (Gottschalk et al., 2008); (ii) the C-
YAWL environment provides model verification functionality; (iii) it is 
open source, which is essential for spreading the results to the other 
municipalities in the country; and (iv) the YAWL notation was used 
previously in the project, resulting in a number of process models already 
being documented in YAWL and municipal officials being familiarity with 
the notation. 

The observational evaluation was carried out through a case study (Neale, 
Thapa, & Boyce, 2006) during which the quality, generality, and perceived 
usefulness of the configuration approach used were evaluated. Three out of 
four postulated benefits were studied. These were: (i) shared understanding 
by the stakeholders; (ii) support for individualization; (iii) simplification of 
process change management. The fourth envisaged benefits, (iv) process 
transferability to other municipalities could not be evaluated since our study 
only included one municipality. (See the summary of article I for more 
details on the four envisioned benefits.)  

The case study was carried out through four seminars and one workshop. 
A working group consisting of five municipal officials, three customer 
relationship officers, and two financial assistants, representing both the 
elderly unit and the unit for citizens with disabilities at the municipality, 
attended all four seminars. Purposive sampling based on employees’ 
knowledge, suitability, and willingness to participate was used to select the 
participants, and participation was voluntary. In the workshop, a fourth 
service was included in the model to test the generality and the quality of the 
model. 

For the workshop, approximately 30 persons were asked and ten 
consented to participate in the workshop. Among the participants in the 
workshop were two managers from the social services administration, one 
program manager from the unit for citizens with disabilities, one 
representative from the IT department, three of the officials from the 
working group that participated in the seminars (i.e., customer relationship 
officers and financial assistants), and the two project managers for the 
project. During the seminars, the configurable model for the three services 
was extended to cover a fourth service for the control flow and resource 
perspectives. Then the data perspective was analyzed and documented. After 
this, the configuration points were presented and validated. During the 
workshop, the solution created in the seminars was also demonstrated to a 
broader audience of nine participants from the municipality that did not 
participate in the seminars.  
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Step VI: Communication. The configurable process model was 
communicated during the workshop and the seminars and in one research 
article (article I). 

Second Design Science Research Process 
In the second design science process, an artifact in the form of an 
instantiation was developed. A complaint and problem management solution 
was designed and evaluated using design science. The solution (named 
Munizapp) comprises a mobile application (app) as a front-end toward 
citizens and an integration platform (e-platform) as a back-end toward case 
management systems in municipalities. The research was conducted 
following the design science research methodology proposed by Peffers et 
al. (2007). The evaluations were mainly means-end oriented and also 
contained the identification of risks of the solution and challenges in 
realizing the potential benefits. (See articles II, III, and IV and Juell-Skielse, 
Mattsson, et al., 2011; Lönn & Uppström, 2013a, 2013b; and Uppström & 
Nilsson, 2012). Secondary analysis was used to perform a theoretical 
evaluation of the appropriateness of the solution as a citizen sourcing 
solution (see article IV).  
 
Step I: Problem identification and motivation. The motivation for the 
problem is based on research performed by Sandoval-Almazán et al. (2012), 
who claim that by combining m-government and open government, there is 
the potential to “transform the relationship between government and the 
public” (Sandoval-Almazán et al., 2012:1). Research on citizen sourcing 
solutions, especially design science research designing m-government 
solutions, was also found to be limited. Further support was gained from 
Hilgers and Ihl (2010), who claim that citizen sourcing can provide new 
ways for governments to co-create value together with citizens through 
incorporating external actors into administrative processes in a systematic 
way. From a practical perspective the need for Swedish municipalities to 
improve existing solutions in order to incorporate citizens as providers for 
monitoring was a motivation; this is also in accordance with the proposition 
by Linders et al. (2012). 

 
Step II: Definition of objectives of the solution. Juell-Skielse (2010) suggests 
complaint and problem management as a suitable service to be enabled 
through mobile devices. It is also one of the most commonly offered 
services by Swedish municipalities and is therefore regarded as a suitable 
service to develop as an instantiation of m-government for citizen sourcing.  

In accordance with Hevner et al. (2004), the definition of the objectives 
of the solution was formed iteratively, along with an investigation of the 
problem space—i.e., problems related to complaint and problem 
management in regard to open government (government 2.0) and business 
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process management (Lönn & Uppström, 2013a, 2013b). These studies are 
not included in this thesis, but have contributed to the author’s 
understanding of the problem domain that the solution addresses. A 
literature review was performed on e- and m-government to derive high-
level requirements for the solution. To enhance the understanding of the 
problem space related to the solution, and to identify additional requirements 
for the solution, focus group interviews (e.g., Axelsson & Melin, 2007; 
Kitzinger, 1994) with municipality officials were conducted. The focus 
group interviews provided a comprehensive picture of the perceptions and 
experiences of municipality officials (Denscombe, 2014), thereby deepening 
the problem space. The aim of the focus group interviews was to analyze 
and model the municipalities’ processes for handling complaints and 
problems and to gather requirements for the solution.  

The focus group method allowed for conversations about particular topics 
between chosen individuals, where the participants concentrated on a shared 
activity (Kitzinger, 1994). The focus group sessions in this research were 
organized through ten workshops with municipality officials at five 
municipalities, one at a time. All of the participating municipalities showed 
interest in the research project and volunteered to participate. The 
municipalities were also all interested in implementing the solution after the 
project end. The sampling approach for choosing municipalities thus had 
elements of purposive sampling (Denscombe, 2014). The municipality 
officials who participated in the workshops were selected through purposive 
sampling (Denscombe, 2014). A high-level official from each municipality 
selected the participants based on their knowledge, appropriateness, and 
willingness to participate. It was made clear that participation was voluntary 
and could be withdrawn at any time. Participants were also selected to 
achieve broad participation from different roles and administrative units: the 
municipal officials who participated had different roles, such as 
administrator, registry clerk, chief information officer, and chief financial 
officer; the administrators and registry clerks involved all worked with 
complaints and problems in their municipality. The number of municipal 
officials participating in the workshops varied from two to ten persons, and 
the number of researchers participating varied between two and three. In 
total, 41 individual officials participated in the workshops. The agenda for 
each municipality was structured in the same way. Firstly, all workshop 
participants introduced themselves. Secondly, the research project was 
presented, and thirdly, the m-government solution was discussed. Then the 
current municipal processes for complaint and problem management were 
analyzed, after which the agenda ended by analyzing the potential process 
for complaints and problems, with the app included as a new input channel. 
The empirical material gathered was used first to define objectives for the 
solution and then to formulate requirements for the development of the 
solution.  
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Furthermore, demonstrations and testing with citizens of existing m-
government solutions for complaint and problem management was made by 
a master student (Takımoğlu, 2012) in order to find weaknesses and areas of 
improvement from a citizen perspective. Five citizens tested two different 
solutions that were found available on the Swedish market at the time of the 
study.  

 
Step III: Design and development. The m-government solution was 
developed iteratively and three main deliverables in the form of prototypes 
were included in the development: (i) an app; (ii) an app integrated with an 
ePlatform; and (iii) the final solution (app and ePlatform) integrated with a 
cloud-based case management system (CMS) owned and developed by one 
of the partners in the project. The first version of the prototype was 
developed based on initial knowledge about the problem. The design of the 
solution was improved in the second and third versions of the prototype 
alongside widening and deepening understanding of the problem domain 
through the aforementioned workshops with municipalities. Results from 
evaluations of the prototype versions also contributed to improvements in 
the design. An important activity during the design phase was to discuss 
integration toward municipal CMS systems. The formulation of objectives 
for the solution concluded that integration between front- and back-end was 
of high priority for the solution to be usable. In total, four different CMS 
vendors participated in the discussions and negotiations to integrate the 
solution with their systems. 
 
Step IV: Demonstration. The solution was demonstrated on several 
occasions and included demonstration for municipalities included in the 
project, other municipalities and citizens, as well as the research funder and 
public sector representatives such as the Transportation Agency and the 
Swedish Association of Local Authorities and Regions (SALAR).10 One 
example of a demonstration was ‘The eGovLab Demo Environment for e-
Services and Processes’ that took place on January 23, 2013. Munizapp was 
then demonstrated to four representatives from Vinnova. Three CMS 
vendors showed interest in incorporating the solution into their existing 
CMS offering and the solution was therefore demonstrated for these 
vendors. One of these vendors developed integration of Munizapp and 
included the app in their offering to municipalities.  
 
Step V: Evaluation. The solution was evaluated using several evaluation 
methods proposed by Hevner et al. (2004)—i.e., experimental, testing, and 
descriptive evaluation methods. Both ex-ante (during and after design) and 
ex-post (when in use) evaluations have also been performed (Venable et al., 
2014). Since evaluations can provide feedback to previously conducted 

                                                        
10 SALAR: https://skl.se/tjanster/englishpages.411.html 
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design activities (Hevner et al., 2004; Peffers et al., 2007), results from the 
evaluations were used to improve the design of the solution. The evaluation 
methods used and activities conducted are compiled in Table 7 below (also 
presented in article II). 

 
Table 7. Evaluation methods used and evaluation activities performed. 

Evaluation method Evaluation Activity Type of Evaluation 

Controlled 
experiment, 
simulation, and 
functional black box 
test 

Iterative prototype testing by 
project participants.  

Functional test of final 
prototype by Apple. 

Ex-ante 

Informed argument Theoretical evaluation of 
prototype from an open 
government and citizen-
sourcing perspective. 

Ex-ante 

Scenarios Demonstrations, tests, and 
evaluations of final prototype 
version with citizens. 

Ex-ante 

Survey Interviews with vendor and 
municipalities and web page 
survey. 

Ex-post 
(approximately two 
years after the 
solution was released 
for the Swedish 
market) 

 
Step VI: Communication. To communicate the results of the research 
project, several research articles, a licentiate thesis, and two Master theses 
have been published (see empirical base).  

Secondary Analysis  
A secondary analysis of project documentation and research articles written 
within both the Open Social e-Services project and the Munizapp project 
was performed in order to find inhibitors to realizing value co-creation 
through the designed artifacts and derive core aspects for public value co-
creation. The analysis was performed in two steps: first a literature review 
and then a secondary analysis of the two design science projects—i.e., Open 
Social e-Services and Munizapp (see empirical base)—were performed in 
order to identify important building blocks for public value co-creation. 
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A directed content analysis approach was used to analyze the project 
documentation, research articles, and other documents related to the design 
science research projects (see article V for a complete description of 
included material). When performing qualitative content analysis, large 
amounts of text are classified into a manageable number of categories: these 
can be explicit or inferred, but should represent similar meanings (Weber, 
1990). The goal of a content analysis is to get an understanding and gain 
knowledge of the “phenomenon under study” (Downe�Wamboldt, 
1992:314)—in this case, hindrance factors (inhibitors) to realizing value co-
creation in the investigated projects.. 

Directed content analysis is appropriate when “prior research exists about 
a phenomenon that is incomplete or would benefit from further description” 
(Hsieh & Shannon, 2005:1281). In directed content analysis, the research 
can identify initial coding categories through previous research (Potter & 
Levine-Donnerstein, 1999). The predetermined categories are then used to 
analyze and code the content (Hsieh & Shannon, 2005). In this work, e-
government, open government, and value co-creation inhibitors were 
identified through literature reviews using guidelines from the systematic 
literature review method according to (Kitchenham, 2004). The identified 
inhibitors were used to define initial categories—i.e., initial core aspects for 
public value co-creation. Then the secondary analysis of qualitative data 
from the two design science research projects was performed to consolidate 
core aspects for public value co-creation.  

Interlude: From Utility to Understanding 
One of the main lessons learned from the design science research processes 
and the evaluation of the developed artifacts was that the utility of the 
artifacts was difficult to verify. It also differed in regard to how the problem 
was formulated—for instance, in regard to the configurable process model. 
If the problem was formulated as a problem of how to use technology to 
enable the decision making process to be shortened—i.e., a limited problem 
addressed by a technical solution—the utility could be considered excellent. 
The administrative work time could be reduced by 85 percent and the lead 
time from application submission to decision received could be reduced 
from seven working days to four minutes using automated decisions 
(Helfrich & Helfrich, 2011). The timesaving could not be realized, however, 
since the service was not used. Considering the whole socio-technical 
system, not only the technological solutions, and formulating the problem as 
the problem of saving time, the utility was instead reduced to nothing. A 
similar picture can be painted for the Munizapp project, although not as 
clear. The result thereby mirrors the debate on the isolation or not of the 



108 

technological artifact and the social environment (see Chapter 2 Extended 
Background).  

Both projects were initially considered successful and the potential 
benefits of the designed solutions could be shown to have a large impact on 
the efficiency and effectiveness of the government agencies where they were 
developed, and the quality of service towards citizens could be greatly 
improved. Examples include shorter response times, greater transparency, 
and greater legal security (see, for instance, Juell-Skielse et al., 2011; Juell-
Skielse & Wohed, 2010; Uppström & Nilsson, 2012). Despite this, usage of 
the Open Social e-Services has been non-existent and only nine out of 290 
municipalities are using the Munizapp solution. None of these nine 
participated in the project. The result implies that usage—and therefore 
utility—is not dependent on the suitability of the technical solutions but on 
other factors. This has also been recognized in previous research within e-
government (e.g., Batini et al., 2013; Fedorowicz & Dias, 2010; Goldkuhl, 
2016; Helfert et al., 2012). In the design studies, contextual factors such as 
business process management (Lönn & Uppström, 2013b) and open 
government readiness (Lönn & Uppström, 2013a) were investigated. The 
main focus of these investigations was that these factors were challenges or 
hindrances to the success of the designed artifacts. Also, core aspects for 
value co-creation were derived from the identified challenges and inhibitors 
found in the designed studies (see research question I). I thought that we 
were missing important lessons and knowledge by having so much focus on 
proving the worth of the artifacts developed. The positivistic stance of the 
design science research values used also did not fit comfortably with my 
worldview. Furthermore, for value co-creation to take place, an ability and 
willingness to learn between collaborating communities is required 
(Grönroos, 2011a). Thereby the communities’ differing needs and 
motivations, as well as the relationship between the communities, impact the 
utility of the IS solution (Helfert et al., 2012). In our strive to decompose the 
problem to a solvable solution, as advocated by Hevner et al. (2004) and 
Simon (1996), and then to prove the utility of the solution, our focus had 
been too limited. We focused only on how the artifact supported value co-
creation and not on, for instance, the relationships between communities and 
the artifact. In other words, we mainly evaluated and gained understanding 
about the fit between the artifact and the problem (e.g., Hevner et al., 2004; 
Peffers et al., 2007). Our understanding of artifacts in e-government could 
therefore be considered limited according to, for instance, Fedorowicz and 
Dias (2010), who argue the importance of considering the fit between the 
artifact and the surrounding environment.  

As a consequence, the need to investigate further how IS artifacts are 
used in collaborations became important, along with identifying reasons for 
success to complement the investigated challenges and evaluate the core 
aspects derived. The Swedish County Administrative Boards were 
considered suitable to perform the investigations: the organizations are less 
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autonomous than municipalities, but are nevertheless independent 
organizations; they number 21, compared to 290; also, they were considered 
to be more mature in relation to IS and collaboration, one reason being that 
they have one central IT organization that serves all 21 County 
Administrative Boards.  

Research Question II  
How can boundary object theory facilitate the understanding of IS artifacts 
used in value co-creation and co-destruction in e-government? 
 
The second part of my research journey consists of two case studies, one 
within the joint submission initiative (article V) and one on an IS 
environment at the Forest Agency, used to co-create value with different 
communities (article VI). Together they form the second part of my research 
journey and address research question II. This section begins with the 
motivation for use of case study as research approach; thereafter data 
collection and data analysis for the two case studies are described.  

Selected Approach: Case Study Research 
Case study research was chosen in order to form a how and why 
understanding of the phenomena (Yin, 2014). In the two cases, the 
phenomena were the use of artifacts as facilitators for collaboration and 
understanding value co-creation through IS artifacts. Case study research 
also allows for studying a complex situation in depth (Denscombe, 2014), 
which was considered important since the aim was to get a deep 
understanding of how artifacts were used for collaboration and value co-
creation by government agencies and external communities. Further reasons 
for choosing case study research was due to the ‘how’ nature of the research 
question (Yin, 2014), and since contextual conditions were considered 
relevant (Yin, 2014). This, in combination with the study of complex 
situations, warranted an in-depth study of a phenomenon that is not 
separated from its context, which could be provided by case study research.  

Furthermore, the choice of case study research for the second case study 
was influenced by critical realism (Bhaskar, 2008). Gil-Garcia (2012a) states 
that understanding government IT initiatives requires understanding both 
objective and subjective realities. This statement again implies an epistemic 
fallacy of mixing up ontology and epistemology. I do however interpret it as 
requiring both subjective and objective knowledge or both qualitative and 
quantitative research methods. Furthermore, despite this statement, he does 
not consider critical realism in his work although critical realism is 
advocating the use of mixed methods (e.g., Mingers et al., 2013; Easton, 
2010), which would imply that both qualitative (subjective) and quantitative 
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(objective) knowledge is of value (even this might be a fallacy since 
objective knowledge can be considered to not exist, all knowledge is 
subjective).  

Critical realism warrants the use of case study research irrespective of 
how many cases or units of analysis it includes (Easton, 2010). Instead, 
critical realism stresses the importance that the process of investigation 
involves considerable in-depth research with the objective of ascertaining 
why things happen as they do (Easton, 2010). Mingers et al. (2013:795) state 
that critical realism “offers a robust framework for the use of a variety of 
methods in order to gain a better understanding of the meaning and 
significance of information systems in the contemporary world”. Inter-
organizational relationships and a critical realist case approach are also 
particularly well suited to one another (Easton, 2010). 

The case research in this thesis adopts the definition by Easton 
(2010:119), being “a research method that involves investigating one or a 
small number of social entities or situations about which data are collected 
using multiple sources of data and developing a holistic description through 
an iterative research process”. Furthermore, the choice is motivated by the 
fact that Easton (2010), in his article on critical realism in case study 
research, uses management information systems as a prominent example in 
his reasoning on critical realism in case study research. Therefore his study 
contains many similarities to the study of IS artifacts in the public sector and 
it is considered appropriate to adopt his definition of case study research.  

In the second case study, which is guided by critical realism, the 
principles for conducting case study research in IS (Wynn & Williams, 
2012) have been adhered to. Wynn and Williams (2012) do not, however, 
provide any specific guidelines on how to conduct data analysis; the 
guidelines proposed by Fletcher (2016) have been followed, since they were 
considered to be similar and in line with the principles suggested by Wynn 
and Williams (2012). 

Data Collection 
The two case studies have been carried out both simultaneously and 
separately. Some data collection activities have therefore been used to 
collect data for both studies, while other data collection activities have been 
specifically made for one of the case studies. Therefore the data collection 
activities for the two case studies are described in conjunction.  

 For both case studies, data were collected through one focus group 
interview, several in-depth interviews, and secondary data, thereby 
following the recommendation (Yin, 2014) to use multiple sources of data in 
case study research. In critical realism, the use of multi-methods is also 
encouraged (Mingers et al., 2013) and the flexibility of applying different 
data collection methods in case study research is also a major advantage 
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compared to, for instance, survey-based methods for critical realism research 
(Easton, 2010). 

Two researchers, in collaboration with one project manager, organized 
the focus group interview. The aim was to discuss inhibitors and enablers for 
collaboration between diverse stakeholders in and related to the Shared 
Submission Service collaboration initiative between the Forest Agency and 
County Administrative Boards in Sweden. Two managers from the Forest 
Agency (IT and project) and one manager (project) from one County 
Administrative Board participated. The focus group interview was held at 
the Forest Agency facility and lasted for four hours. The interview was audio 
recorded and then transcribed.  

In-depth interviews were performed with representatives from the Forest 
Agency, forest businesses, and forest owners for both the Shared Submission 
Function and the Digital Forest Felling cases. For the Shared Submission 
Function case, four representatives from the County Administrative Boards 
were also interviewed, one person responsible for systems administration, 
one person responsible for communication and information, and one case 
handler responsible for forest-related issues. Seven representatives from the 
Forest Agency were interviewed for both case studies and one additional 
person was interviewed only for the Digital Forest Felling case. 
Furthermore, two of the interviews were followed up by a second interview 
specifically on the eAvverka artifact and how it had changed the working 
arrangement of the Forest Agency.  

Both interview and focus group respondents from the government were 
selected through purposive sampling (Denscombe, 2014). A project manager 
selected the participants based on their in-depth knowledge and all 
volunteered to participate. Four representatives from three different forest 
businesses were also interviewed for both case studies. The sampling 
method for selecting participants from forest businesses had both 
convenience and purposive sampling elements. The researchers sent e-mails 
to the most prominent Swedish forest businesses, found through a Google 
search. In the e-mails, the research was presented followed by inquiries 
about suitable persons to interview. It was also stated that participation was 
voluntary. Two forest businesses provided contact information to persons 
that had volunteered to be interviewed, and dates and times for telephone 
interviews were scheduled. One representative was also identified within the 
circle of friends of one of the researchers and was personally asked to 
participate.  

A social media forum for forest owners was found through searching on 
Google for forest-related forums and questions were posted to find forest 
owners volunteering to be interviewed; three forest owners were found this 
way and telephone interviews were performed. 

In all in-depth interviews, an open discussion on collaboration took place; 
also, enablers and inhibitors for collaboration and impressions of the quality 
of communication between different stakeholders were discussed. The 
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respondents were asked to think about how they perceived the collaboration 
today, historically, and how they wanted to improve or change the 
relationships and communication between different stakeholders. For the 
Digital Forest Felling case, the two artifacts (eAvverka and MyPages) of the 
IS environment were also discussed in relation to change, communication, 
and quality.  

All the in-depth interviews were held via telephone or a web 
communication tool and lasted between 45 minutes and one hour. Two 
researchers participated in all of the in-depth interviews. The interviews 
were audio recorded and transcribed if the interviewee agreed to be 
recorded; for the rest of the interviews, the researchers took notes. The in-
depth interviews provided depth and completeness in the information 
collected (Denscombe, 2014). When reviewing the data collected for the 
Digital Forest Felling case, some uncertainties regarding the functionality 
and usage of eAvverka at the Forest Agency were identified. Therefore, a 
document with the initial descriptions was sent back to the Forest Agency 
for clarification. Two people with special competence and experience of 
eAvverka answered and the specification was changed accordingly.  

Secondary data was also used in both case studies. For the Shared 
Submission Function case, the researchers gained access to the digital 
project management system. Available documentation in the system was 
used to corroborate and complement the findings from the focus group 
interview and the in-depth interviews. 

For the Digital Forest Felling case, secondary data, in the form of 
statistics, descriptions, and project documentation, were collected from the 
Forest Agency web site, from the Government of Sweden web site, and 
through material provided by interviewees from the Forest Agency. One 
online social media forum11 was also used for data collection. Citizens’ 
comments about the Forest Agency published on the social media platform 
Twitter were gathered. The comments were located by using the hashtag 
#skogsstyrelsen (‘forest agency’ in Swedish). When tweets linked to 
external web pages, those were also read. One example is the web page for 
the Federation of Swedish Farmers.  

The statistical data included the number of cases and costs per case for 
forest felling applications sent to the Forest Agency from 2009 to 2014; the 
percentage of cases submitted through eAvverka and MyPages respectively 
was also considered.  

Secondary data also consisted of compiled survey results from two web-
based user survey conducted by the Forest Agency in 2012 and 2014, 
covering both internal (Forest Agency employees) and external (forest 
owners and forest businesses, etc.) users of the IS environment. The purpose 
of the user survey was to capture the perceptions of different user groups 
regarding collaboration through the IS environment, specifically focusing on 

                                                        
11 Twitter: https://twitter.com/?lang=sv 
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MyPages as the front end. The respondents in the survey were found through 
Forest Agency registration. Their register contained contact information for 
forest owners and a private company performed the survey by contacting the 
forest owners by telephone, asking them to participate. There were 400 
respondents, but not every forest owner answered all the questions posed. 
The survey helped the analysis by providing comprehensiveness and 
complementing the qualitative data.  

Data Analysis: Shared Submission Function 
The collected qualitative data were analyzed using content analysis 
(Krippendorff, 2012). The sources for analysis data in the first step of coding 
were transcriptions and the researchers’ notes from the in-depth interviews 
and focus group. The two authors completed the analysis together. The data 
were analyzed through an iterative process, with continuous cycles of 
research and reflection. This is in line with Saldana (2015), who cautions 
against an overly rigid approach to coding and encourages the continual 
changing of both codes and sorting as data analysis enfolds. The initial codes 
were thereby allowed to change and evolve during the coding process, in 
accordance with Saldana (2015). The main themes used in the coding were 
challenges and enablers for collaboration. The challenges and enablers were 
compiled in a spreadsheet, and then the documentation from secondary 
sources (the project management system) was reviewed, searching for 
additional challenges and enablers. Thereafter, a second coding of the data 
was performed, searching for objects that were used by the collaborating 
communities. These objects were then further analyzed for evidence of how 
these objects supported, or not supported collaboration between different 
communities. Corroborating the list of challenges and enablers with the 
identified objects in a new spreadsheet did this.  

In the next step of data analysis, the view of boundary objects as “work 
arrangements that are at once material and processual” (Star, 2010:604) was 
used to find evidence of objects functioning as boundary objects. 
Descriptions, definitions, and conceptualizations of boundary objects in 
previous research were then used to compare identified objects with 
different types of boundary object identified in previous research. The use of 
established theories to compare empirical findings is called analytical 
generalization (Yin, 2014). According to Meyer (2001), the linking of 
emergent theory (from empirical material) to existent literature “enhances 
the internal validity, generalizability, and theoretical level of theory-building 
from case research” (Meyer, 2001:343). Critical realism also favors theory 
driven data analysis (Fletcher, 2016). Four of the objects were further 
analyzed and the information about these objects was used to formulate 
descriptions of how these objects facilitate collaboration. The reasons for 
choosing these four objects were that they were the objects most frequently 
referred to in the empirical data, they had a facilitating role in the 
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collaboration, and they were used by more than one of the collaborating 
communities.  

Data Analysis: Digital Forest Felling 
The qualitative data were analyzed using content analysis (Krippendorff, 

2012). The coding of data followed Fletcher (2016), who provides 
guidelines on how to conduct data analysis and coding of qualitative data in 
a critical realism fashion. The co-creation processes through the two 
solutions (eAvverka and MyPages) were analyzed separately. The sources of 
the analyzed data in the first step of coding were transcriptions and notes 
from the in-depth interviews and focus group. The two researchers 
completed the analysis together. As advocated in critical realism case study 
research (e.g., Easton, 2010), the data were analyzed through an iterative 
process, with continuous cycles of research and reflection. Saldana (2015) 
also supports the continual changing of both codes and sorting as data 
analysis unfolds and cautions against an overly rigid approach to coding.  

Every sentence in the transcriptions was first re-organized into 
comprehensible text portions with specific meanings; thereafter each portion 
was marked with one or several codes derived from previous research on 
value co-creation. The initial codes were permitted to change and evolve 
during the coding process, in agreement with Fletcher (2016) and Saldana 
(2015). The coding therefore adhered to a flexible coding process, consistent 
with critical realism which advocates a theory- and researcher-driven 
analytical process (Fletcher, 2016). Examples of codes were challenges, 
enabling factors, and outcomes. Also, contextual codes, such as which area 
and organization a statement belonged to (e.g., ancient remains, water 
protection, Forest Agency, forest owner); the characteristic of the text, such 
as a statement, background information, personal opinion; and which 
actor(s)—for instance, case handler, forest business employee, forest 
owner—were used to code the text portions. Excel was used to code the data 
and the sorting functions were applied to sort the codes into categories and 
facilitate the search for tendencies in the empirical data (Fletcher, 2016), 
which was the second step of the coding process. Tendencies were identified 
by using the most dominant codes as starting points (Fletcher, 2016). The 
secondary data were used to corroborate and complement findings, and to 
find explanations for the tendencies visible in the empirical data.  

Abduction is the next step of critical realism analysis, also called 
theoretical re-description. According to Fletcher (2016:188), “Abduction 
raises the level of theoretical engagement beyond thick description of the 
empirical entities, but with an acknowledgment that the chosen theory is 
fallible”. In this stage of the analysis, data were reinterpreted using boundary 
object theory. This analysis was guided by viewing the solutions as 
sociomaterial boundary objects in use. The model suggested by Carlile 
(2004), with the addition of the IS artifact crossing boundaries between 
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communities, was used to deepen understanding beyond the empirical 
knowledge of how the two solutions were functioning to facilitate 
collaborations and to connect the different collaborating communities.  

The last stage of critical realist analysis, retroduction, focuses on the 
causal mechanisms and conditions that can explain why things happen 
through identifying underlying mechanisms that are not directly visible in 
the empirical data (Fletcher, 2016). In this stage, the researchers discussed 
and proposed tentative mechanisms that could explain tendencies in the data 
analysis and that best corroborated the empirical findings. Thereby the 
retroduction adhered to Sayer (1992:104), who writes “To ask for the cause 
of something is to ask ‘what makes it happen’, what ‘produces’, ‘generates’, 
‘creates’ or ‘determines’ it, or, more weakly, what ‘enables’ or ‘leads to’ it”. 
In the Digital Forest Felling case, we searched for answers to how and why 
the co-creation processes were shaped as they were and what outcomes in 
terms of value co-creation and co-destruction this led to. The analysis was 
performed by searching for the causes of the differences we found in the 
weaker sense—i.e., what enabled or led to it. 

Interlude: From Design to Reflection 
The longer I have spent doing e-government research, the more I have come 
to question how it is conceived. Statements that I have started to question 
include the design science notion of developing technological artifacts to 
respond to organizational problems as stated by, for instance, Hevner et al. 
(2004) and Peffers et al. (2007). Furthermore, that technology was an answer 
led to the perception that the public organizations I worked with were 
incapable of realizing the potential of the technological solutions. The focus 
in the two design science studies can be considered to include a socio-
technical system view and not only a focus on the technological artifact, so 
that was not the problem. There was, however, still the conception of the 
technological artifact as the solution and the socio-technical system as the 
problem, inhibiting the success of the solution. We always ended up with the 
idea that the most plausible explanation for the failure was that, although the 
technological artifacts were good, the public organizations that were 
supposed to use it were bad. To me, this explanation seemed too simplistic.  

I continued to consider the design of technological innovations as a 
fruitful way forward for both e-government practice and research, but I 
started to question the suitability of the existing methodological support for 
performing design science, since it did not provide guidance on how to 
evaluate the complexity of our design projects or how to develop more 
complex and contextual explanations of the results. I therefore questioned 
the applicability of the design science guidelines (Hevner et al., 2004) and 
methodology (Peffers et al., 2007) in e-government research. The most 
prominent area of improvement was considered to be in how the results of a 
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design science research endeavor—i.e., the artifacts and the evaluation of the 
artifacts—were carried out according to Hevner et al. (2004) and Peffers et 
al. (2007). This led to critical reflections on how the work could have been 
better performed and what type of knowledge we might have missed due to 
the focus on development of artifacts and the evaluations to prove their 
utility. Critical realism awoke my interest due to several factors. The most 
prominent one was that critical realism regards successes and failures as 
equally interesting in terms of generating knowledge. Following critical 
realism, the aim of design science can thereby be extended to include values 
other than utility. The evaluation part of my research journey showed that 
utility is not the only goal of IS artifacts in the public sector and that 
additional important knowledge can be gained from evaluating IS artifacts 
using critical realism and boundary object theory. Therefore I considered the 
concept of the utility of an IS artifact as an area in need of improvement. 
Building on the knowledge gained through the case study research, I started 
to investigate and evaluate design science from a critical realist perspective 
and found reasons to consider areas of improvement in relation to the current 
design science guidelines and methods to better guide design science 
projects in an e-government context—specifically, the need to consider and 
to include goals that are complimentary to utility and thereby expand the 
focus of design science research. Critical realism offers the opportunity to 
focus evaluation activities on structures and mechanisms that can explain 
observed phenomena (Easton, 2010; Hodgkinson & Starkey, 2012). 
Therefore evaluations guided by critical realism offer an alternative to 
means-end oriented evaluations.  

Research Question III  
How can retrospectives in design science contribute to research on value co-
creation in e-government? 
 
Mason (1996) stated that reflexive research means that the researcher should 
constantly examine their own actions and role in the research process and 
subject these to the same critical scrutiny as the rest of their data. As such, a 
reflective researcher should be critical in respect of the researcher’s own 
work (e.g. Berger, 2015). Lindblad-Gidlund (2009) also follows this line of 
thought in relation to social sustainability and makes propositions based on 
critical design (e.g., Blevis, 2006, 2007; Dunne, 2008), defined as “what is 
needed to ensure that our actions lead to sustainable future ways of being” 
(Blevis, 2006:211). Lindblad-Gidlund (2009) proposes that reflective design 
connects design actions with ideals and values. Furthermore, she argues that 
since there are no neutral positions, “design practice constantly needs to be 
criticized, analyzed and reinterpreted” (Lindblad-Gidlund, 2009:9). I agree 
with this, and argue that design science research would benefit from 
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including critical reflections in a systematic fashion,—for instance, by 
performing retrospectives. 

Design science contains an evaluation phase (see, for example, Hevner et 
al., 2004; Peffers et al., 2007); however, no explicit phase is included where 
the researcher reflects on the research process. This has been identified as a 
weakness in, for example, Cole, Purao, Rossi, and Sein (2005) who suggest 
adding a reflection phase to design research to augment learning. This 
reasoning is further developed in Sein et al. (2006), who suggest an action 
design research methodology in order to facilitate the creation of design 
principles. Beck et al. (2013) have a similar line of thought when suggesting 
grounded theory as a complement to design science in order to facilitate 
theory generation. The authors also provide a design science method that 
extends the method of Kuechler and Vaishnavi (2008) to incorporate 
grounded theory elements for generating design theory. Drechsler (2015) 
discusses weaknesses in current design science methods and calls for 
research that utilizes the benefits of proper and detailed reflection in the 
context of past or ongoing design science projects. 

To address the third research question, I follow their line of thought and 
perform a retrospective reflection on my design work. The reflective part 
consists of a revisit, called a retrospective, to the two aforementioned design 
projects (Open Social e-Services and Munizapp). Retrospective evaluation 
can extend, and be used parallel to, any of the existing DSR methodologies 
(such as Beck et al., 2013; Conboy et al., 2015; Hevner et al., 2004; Peffers 
et al., 2007; Sein et al., 2006). 

In a retrospective, retroduction and abduction are used as tools to 
generate understanding. Retroduction asks the question, what must be true in 
order to make this event possible? (Easton, 2010:123). Abduction is often 
used interchangeably with retroduction (Easton, 2010); in critical realism, 
however, it is not regarded as the same as retroduction but as a tool for 
analysis that advocates the observation of phenomena through theory to 
derive explanatory theory about the phenomena (Easton, 2010). The 
retrospective is done on the two design science projects from research 
question I and I provide explanations as to why and how the designed 
artifacts have generated knowledge although their utility is questionable. As 
such, I motivate how retrospectives in design science can contribute to e-
government research both by informed argumentation based on previous 
research and by exemplifying using my own research.  

Ethical Considerations in Regards to Methodology 
When performing empirical studies, the researcher has to conform to the 
requirements stated by the Swedish Research Council. Four ethical 
principles have to be adhered to in humanistic and social science: (i) the 
information requirement; (ii) the agreement requirement; (iii) the 
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confidentiality requirement; and (iv) the usage requirement (Swedish 
Research Councel, 2002). To adhere to the principles, all participants were 
contacted beforehand either in person or through e-mail. The participants 
were informed what the research was about, why the research was being 
conducted, and the intentions of the researcher in terms of use of the 
findings. The participants were also informed about their expected role in 
the research and that participation was voluntary and could be ended at any 
time. In most cases, the researchers also sent the transcription and data 
analysis to the respondents to ensure that they conformed to their opinions. 
Personal information was collected to a very limited extent: mostly only the 
first name and position were written down and the information gathered was 
not used for purposes other than research. Data and information have been 
stored in such a way that unauthorized persons cannot access them. A further 
discussion on quality and ethics of the research is found in the discussion 
chapter later in this thesis.  
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Chapter 5: Result and Conclusions 

In this chapter, the relationship between included articles and research 
questions are summarized, followed by summaries of each of the included 
articles. Then follows a description of my contribution for each of the 
included articles. Last in this chapter the main conclusions drawn from each 
article that provide answers to the research questions are described.  

Research Questions and Related Articles 
Four articles are included in the thesis to address research question I. The 
first article addresses research question I by designing and evaluating a 
configurable process model that facilitates shared understanding, thereby 
enabling value co-creation.  

The second article addresses research question I by developing an m-
government citizen-sourcing solution, called Munizapp, which facilitates 
collaboration between municipalities and citizens, thus enabling value co-
creation. The third article addresses research question I by evaluating the 
Munizapp artifact from a citizen-sourcing perspective to prove the utility of 
the artifact. The fourth article addresses research question I by proposing 
core aspects of public value co-creation and inhibitors for realizing public 
value co-creation through the designed artifacts.  

 To address research question II, two articles are included in the thesis, 
articles V and VI. The fifth article addresses research question II by 
explaining how boundary objects facilitate collaboration between 
communities such as governments, citizens, and businesses. It establishes 
boundary object theory as a suitable abstraction of artifacts that facilitates 
understanding. The sixth article addresses research question II by 
investigating collaboration between the Forest Agency and external 
communities and explain outcomes of the collaborative processes through IS 
artifacts in terms of co-creation and co-destruction of value. Boundary object 
theory is further established and motivated as a theoretical abstraction of IS 
artifacts to enhance understanding of value co-creation.   

  Research question III is addressed through article VII. The article 
argues for performing retrospectives in design science guided by the 
philosophy of critical realism.  
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Table 8 recapitulates the research questions and which of the included 
articles are related to each of them.  

 
Table 8. Research questions and related articles. 

Research Question Article 

I. How can IS 
artifacts be 
designed to enable 
value co-creation 
in e-government 
and what aspects 
can inhibit value 
being co-created 
through the 
designed artifacts? 

 

I. Lönn, C.-M., Uppström, E., Wohed, P., & Juell-
Skielse, G. (2012). Configurable Process 
Models for the Swedish Public Sector. In J. 
Ralyté, X. Franch, B. Sjaak, & S. Wrycza 
(Eds.), Advanced Information Systems 
Engineering: Proceedings of the 24th 
International Conference (CAISE) (Vol. 7328 
LNCS, pp. 190–205). Gdansk, Springer. 

II. Lönn, C. M., Uppström, E., & Nilsson, A. 
(2016). Designing an m-government solution: 
Enabling collaboration through citizen 
sourcing. In Proceedings of the 24th European 
Conference on Information Systems (ECIS), 
Istanbul, AIS Electronic Library (AISeL) 

III. Uppström, E., & Lönn, C. M. (2013). The 
promise of a crowd. In Proceedings of the 19th 
Americas Conference on Information Systems 
(AMCIS), Chicago, AIS Electronic Library 
(AISeL) 

IV. Uppström, E., & Lönn, C. M. (2015). Core 
aspects of value co-creation in the public sector. 
In Proceedings of the 21st Americas 
Conference on Information Systems, (AMCIS), 
Puerto Rico, AIS Electronic Library (AISeL) 

II. How can 
boundary object 
theory facilitate 
the understanding 
of IS artifacts used 
in value co-
creation and co-
destruction in e-
government? 

 

V. © [2016] IEEE. Reprinted, with permission 
from, Lönn, C. M., & Uppström, E. (2016). 
Understanding public sector collaboration 
through boundary object theory: A case study 
of an e-government project in Sweden. In: T. 
Bui & R. Sprague (Eds.), Proceedings of the 
49th Annual Hawaii International Conference 
on System Sciences (HICSS) (pp. 2687–2696). 
Kauai, IEEE.  

VI. Uppström E., & Lönn, C. M. (2017). Success 
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Research Question Article 
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design science 
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research on value 
co-creation in e-
government  
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artifacts for e-government: Making the case for 
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(HICSS (pp. 4675-4684). Big Island, AIS 
Electronic Library (AISeL) 

Summary of Included Articles 
The summary of included articles is structured according to the three 
research questions.  The first part includes the articles connected to research 
question I; the second focuses on the articles included in research question 
II; and in the third part are the article that puts forward retrospective design 
science as a way to extend design science to better fit e-government 
research, thereby responding to research question III. 

Research Question I 
The first part of my thesis journey mainly concerns the development of 
artifacts using design science. Four research articles (I-IV) have been written 
in this part, these are summarized in this section.  

Article I  
This article describes the design science process where the configurable 
process model was designed. The artifact consists of a configurable process 
model that can be used to derive individual (configured) and executable 
process models for four different services in the social services department 
at a Swedish municipality. To support configuration without the need for 
process modeling knowledge, a domain model was also designed and 
connected to the configurable process model, thereby making it possible to 
answer questions with yes and no, and thereby creating configured and 
executable process models.  

Four specific benefits were envisioned for the development of a general 
model that captured all open social e-services in one model.  

 
1. Providing a comprehensive process model that describes the work 

routines associated with application handling for social services. The 
general model will serve as a basis for shared understanding by the 
stakeholders. Furthermore, it will unite the commonalities and at the 
same time preserve the differences between the considered processes.  
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2. Offering support for individualization. From the configurable model, 
different individual models capturing the specific processes can easily 
be produced. Thereby stakeholders can individualize the configurable 
process model.  

3. Simplifying process change management. General changes—e.g., 
changes reflecting updates in a law—can be applied on the 
configurable model, which makes model maintenance easier. Instead 
of introducing a change into three or several similar models (running 
the risk of introducing errors or losing consistency), the change is 
introduced in one place only—i.e., the general model.  

4. Increasing process applicability. The configurable model may 
potentially be beneficial for the other municipalities in the country (as 
is, or after some minor modifications, further turning it into a yet 
more general solution). 

 
Evaluations showed that the approach was usable and that it facilitated 
shared understanding and simplified process analysis. Out of the four 
envisioned benefits, three were considered fulfilled in the evaluations. 
Several challenges were also identified, such as lack of software support at 
the municipality, which made it difficult to realize the potential benefits of 
the configurable approach. It also made it difficult to communicate the 
potential benefits of adopting process modeling on a large scale. Weaknesses 
in the tool (YAWL) utilized to create the configurable process model were 
also identified. These weaknesses led to difficulties in capturing variations in 
data and resources between the services.  

Article II 
This article describes the complete design science process where the 
Munizapp artifact was designed. The designed artifact comprises an app and 
an e-platform allowing integration with municipalities’ back-end systems. 
Complaint and problems, such as broken street lamps or potholes, can be 
reported to municipalities by using the app on a mobile unit. It is also 
possible to send in opinions or questions, or to give other feedback to 
municipalities through the app. The aim of the designed artifacts was to 
enable citizen sourcing through m-government, and this aim is evaluated and 
considered fulfilled in the article. Only one Swedish CMS system vendor 
developed integration between their system and the Munizapp solution, 
although dialogues were held with four vendors during the development of 
the solution.  

The municipality usage shows that the app is offered by nine Swedish 
municipalities; five of these nine municipalities have received several 
hundred reports from their citizens. All five were found to be users of the 
CMS system incorporating integration toward Munizapp. None of the nine 
municipalities participated in the design of the solution, which points toward 
the solution being inclusive and able to cover the needs of Swedish 
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municipalities. It also advocates the need to use complete solutions with 
front- and back-end compatibility, and integration with CMS is shown to be 
an imperative to have a usable solution.  

Although the evaluation of the solution confirms the validity and the 
quality of the designed artifact in relation to solving the stated problem—
i.e., to enable collaboration through citizen sourcing—it deviates with regard 
to utility. When the appropriateness of the technological solution is 
considered, the utility is considered high. In terms of use, it can be 
considered undecided since only nine municipalities out of 290 use the 
solution. When knowledge is considered, our artifact shows how an 
appropriate solution for citizen sourcing can be designed, which can also be 
considered a utility. It is also shown that although the functionality enables 
collaboration between citizens and governments, the realization of the 
envisioned benefits is dependent on the citizens, municipalities and a third 
stakeholder, the CMS vendor. 

Article III 
The article describes a theoretical evaluation of the Munizapp solution using 
a citizen-sourcing framework suggested by Nam (2012). It is shown that the 
technical artifact has functionalities supporting transparency, participation, 
collaboration, accessibility, and responsiveness. The appropriateness of the 
technical artifact in supporting open government is thus confirmed. The 
article concludes that although the technical artifact is appropriate, the 
appropriateness of the solution from a citizen-sourcing perspective could be 
only partially proved. The functional design of the solution was deemed 
appropriate, whereas there were potential weaknesses in the socio-technical, 
procedural, and open government policy designs—i.e., in the social context 
of the designed artifacts. As a complete socio-technical solution, the utility is 
therefore ambiguous. The framework used in the evaluation and the results 
of the evaluation are presented in Table 9 (see also article III). 
 
Table 9. The framework used in the evaluation, adapted from Nam (2012), and the 
result. 

Focus: Criteria Result 

Design Evaluation: 

Socio-technical design 

Municipalities regard the solution as a positive 
image factor as well as a facilitator for change. 
However, a fear of how to handle a large number of 
issues from new groups of citizens is also visible. 
Garbage issues and dogmatists are also perceived 
as risks. 
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Focus: Criteria Result 

Design Evaluation: 

Functional design 

Differing requirements between citizens and 
municipalities lead to conflicting requirements—for 
example, when some municipalities want to force 
citizens to report issues in a pre-designed way that 
jeopardizes the ease of use of the solution. Other 
conflicts in the solution are the collaborative and 
transparency features directed towards citizens, the 
requirement to protect the privacy of citizens, and 
the municipalities’ fear of publishing anything 
personal or sensitive to the public. 

Design Evaluation:  

Procedural design 

Procedural design is affected by the requirements 
present within the municipalities. 

Design Evaluation:  

Open government design 

No open government policy design in 
municipalities. 

Process Evaluation: 

Transparency 

 

Functionalities supporting transparency are: view 
issue replies from municipality; view own reported 
issues; protect citizens’ privacy; view other 
citizens’ reported issues; view issue status; agree on 
issues. 

Process Evaluation: 

Participation 

 

Functionalities supporting participation are: new 
additional channel; smartphones; utilize social 
network technology. 

Process Evaluation: 

Collaboration 

 

Functionalities supporting collaboration are: GPS 
and map functionality; categorization; type of issue; 
administrative unit; agree on issues; counter 
showing number of people who agree on an issue. 

Process Evaluation: 

Accessibility 

 

Functionalities supporting accessibility are: mobile 
platform; all Swedish municipalities in one app; 
intuitive; smartphone technology; free of charge for 
citizens; issue replies pushed to mobile platform.  

Process Evaluation: 

Responsiveness 

Functionalities supporting responsiveness are: 
integration with existing CMS systems; use of 
standard communication protocols toward the 
municipalities; mobile channel complements 
already existing channels. 
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Article IV 
The article evaluates inhibitors to co-creation of value and proposes 
categories, defined as core aspects of public value co-creation. The 
categories proposed—i.e., technical, organizational, service value, and 
compliance—are derived from previous research identifying hindrances, 
challenges, inhibitors, barriers, etc. within e-government, open government, 
and value co-creation. The motivations for each aspect and the inhibitors 
from the secondary analysis are described in Table 10 below. 

  
Table 10. Core aspects of public value co-creation from literature and project 
related inhibitors for value co-creation.  

Aspect and Motivation from Literature Project Related  

The technical aspect stems from technically 
related issues in e-government and open 
government literature. In the analysis of data 
from the research project, several technical 
issues related to the realization of public value 
co-creation were identified. These issues 
mainly concern old technical platforms present 
in government agencies, integration issues, 
and lack of support for process innovation. 
ICT is mostly viewed in a positive light and as 
a facilitator for change, with the exception of 
the fear of how the technology might 
jeopardize privacy for citizens. From value co-
creation literature, however, ICT is viewed as 
an enabler for value co-creation, which makes 
inhibitors within the technical environment of 
the public sector even more problematic. 

That technical aspects can be 
both enablers and inhibitors is 
also visible in the inhibitors 
identified in the research 
projects. One example is the 
difficulty of incorporating 
modern IT solutions with the 
old legacy systems present 
within local government 
agencies in Sweden. 

The organizational aspects come from 
obstacles related to organizational settings 
within governments in the e-government and 
open government literature. Organizational 
issues being a prominent obstacle within the 
research projects further strengthen this. 
Examples of inhibitors found are related to 
fear and resistance to change, as well as lack 
of knowledge and capabilities. 

The organizational aspect is 
confirmed in the two research 
projects: although there is an 
articulated willingness to 
embrace new technology, there 
is a strong resistance to 
embracing new ways of 
thinking, which is required to 
realize the potential new 
technology brings. 

The service value aspect is derived from 
inhibitors found in value co-creation literature 
and the secondary analysis. Inhibitors from the 
literature include, for example, power 

In the research projects, the 
service value aspect is mostly 
visible in the difficulty in 
visualizing the facilitating 
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Aspect and Motivation from Literature Project Related  

imbalances and conflicts of interest between 
stakeholders, as well as utilization of services 
by citizens. The service value aspect is not as 
prominent within open government and e-
government inhibitor literature, but is present 
within the goals of e-government and open 
government by focusing on service quality. 
Service value inhibitors are also to some 
extent present in the form of measuring the 
value of collaborative initiatives. In the value 
co-creation literature, inhibitors are mostly 
focused on the relationship and thereby the 
service value element. 

principles of modern IT 
solutions, and how to reap the 
benefits of the potential is an 
inhibitor. Other inhibitors are 
visualization of value, and the 
identification and 
communication of values such 
as community values. 

The compliance aspect is derived from legal 
aspects, identified as inhibitors in e-
government and open government literature. 
Examples are institutional challenges in 
relation to policies and laws present in a public 
setting, and inhibitors related to the digital 
divide. 

The analysis of project data 
includes inhibitors related to 
adhering to relevant 
requirements (both explicit and 
implicit) from the surrounding 
environment, thereby relating to 
the compliance aspect. 

Research Question II 
The second part of my thesis journey concerns investigations using case 
study research to obtain a how and why understanding and to theorize 
artifacts used for value co-creation. Two research articles have been written 
in this part; they are summarized in this section. 

Article V 
The article shows how boundary objects are used as facilitators for 
collaboration between different communities in an open government 
ecosystem. Boundary objects are used to connect government to 
government, government to business, government to citizens, and 
government to employees. Furthermore, boundary objects are used to 
connect different communities within the three main communities. 

The article investigates the collaboration between the 21 County 
Administrative Boards and the Forest Agency. The aim of the collaboration 
is to develop a shared submission function. Four different boundary 
objects—the project itself, a prototype of the Shared Submission Function, 
an effect analysis, and an appropriation direction—are identified, discussed, 
and related to previous research on boundary objects. The four objects are 
not regarded as exhaustive and other boundary objects are used in the 
project. The four boundary objects investigated were chosen as they played 
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an important part in the collaboration and because they all had 
characteristics that fit with one or several descriptions of boundary objects 
and related concepts, and can thereby clearly be considered as boundary 
objects.  
 
The project. The project is considered as a working arrangement for the 
Shared Submission Function that touches upon and resides between several 
of the involved communities. It has a start, an end, and a number of activities 
between—i.e., it can be considered as a process. An IS artifact supporting 
the process, Projectplace,12 consists of a digital working space that offers 
management of documents, chat functions, grouping functionality, planning, 
etc in a could environment. Therefore the project fits the definition of a 
boundary object as “work arrangements that are at once material and 
processual” (Star, 2010:604). Projectplace functions as a communication 
tool between project members and a store for project documentation such as 
meeting notes, presentations, information material, project plans, and 
steering documents. The project is an important communication tool for the 
Swedish government and shows that work is executed to fulfill demands on 
collaboration and openness. The project also has a role in informing and 
educating the respective participating organizations on how to collaborate 
and in transferring knowledge between the organizations. Through the 
project, the management team has become aware of the need to put the 
respective organizational belonging aside and work together, while also 
maintaining the organizations’ respective areas of expertise. Therefore, the 
silo structures present within the organizations are being diminished and a 
common identity as a government serving its citizens has emerged. 

Furthermore, the project crosses boundaries between communities within 
the main communities involved (government agencies, citizens, and private 
businesses)—for instance, between the political and the administrative parts 
of the government agencies, between management and government 
employees, and between different professional communities such as IT 
departments, law, and administrators handling cases.  

 The project facilitates collaboration though shared understanding and it 
illuminates differences between the participating organizations. Obstacles 
and challenges in reaching the goals of the collaboration have also been 
clarified through the existence of the project. The project therefore fulfills 
the requirements put forward by previous research in order to be a boundary 
object (Star, 2010; Star & Griesemer, 1989) and a boundary negotiation 
artifact (Lee, 2007). The project, together with the Projectplace IS artifact, 
can also be considered a boundary cluster, according to Rehm and Goel 
(2015), which means that separate artifacts together create a boundary object 
although they might not be considered boundary objects by themselves 
(Rehm & Goel, 2015). 
                                                        
12www.projectplace.se. 
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Shared Submission Function. The prototype of the Shared Submission 
Function allows forest owners to send in applications for the felling of trees 
through an e-service. The first test phase of the prototype revealed 
weaknesses in the collaborative setting: examples are concepts, routines, and 
models that were thought to be concurrent between the collaborating 
communities during the design phase but which were revealed to differ 
during the test phase. Furthermore, the prototype stimulated administrators 
from the collaborating government agencies that were not active participants 
in the project to become engaged. When a case handler received cases 
though the prototype, the need to engage in a dialogue with project 
participants surfaced. This shows how the prototype solution is successfully 
used to bridge boundaries between the different collaborating communities 
in the project. The submission function also bridges boundaries between the 
main communities—i.e., the government, private businesses, and forest 
owners. Prototypes have been described as boundary objects earlier in the 
literature (e.g., Rhinow et al., 2012; Subrahmanian & Monarch, 2003). The 
Shared Submission Function is also consistent with a design boundary object 
as described by Bergman et al. (2007). The Shared Submission Function is 
constantly changed to reflect changes in the context where the artifact 
resides. These changes can depend on, for example, changes in laws or 
demands from users (both internal and external). It therefore resembles the 
boundary-negotiating artifact described by Lee (2007). The original 
definition of boundary objects by Star and Griesemer (1989) also fits, since 
the artifact crosses boundaries between multiple social worlds and facilitates 
a shared understanding and knowledge exchange.  
 
The effect analysis. The effect analysis has been used to communicate with 
different communities residing within the three main ones. Examples are the 
reference groups, steering committee, project management, public 
authorities, and project members. It presents effect objectives that describe 
the aim and intention of a specific change, and the results of this change are 
expressed as benefits. An effect map has been created through several 
iterations and negotiations, similar to Lee's (2007) notion of boundary-
negotiating artifacts. It visualizes the four constructs (enablers, 
organizational changes, benefits, and effects) and explains and relates them 
to each other in a structured way. The effect analysis supports shared 
understanding of aspects such as why the project is conducted, what needs to 
be prioritized, and how different deliverables affect the project. It also 
facilitates project engagement, since it provides an understanding of how the 
project goals affect daily work within the participating communities. This 
shows that the object is plastic enough to have meaning for and be adapted 
by different communities (Star & Griesemer, 1989). Furthermore, the effect 
analysis supports the collaborating communities in establishing a shared 
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understanding, in line with how Fong et al. (2007) and Star and Griesemer 
(1989) regard boundary objects.  
 
Appropriation direction. An appropriation direction is a governing direction 
(policy) that describes the aim(s) to be attained by specific authority 
operations, the budget for the authority, and the allocation of the budget. 
Hunter (2008) has described the development of policy documents that have 
a life of their own and function as tools for future communication and 
collaboration, and Emad and Roth (2009) consider the characteristics of a 
policy document to be synonymous with that of a boundary object. The 
appropriation directions for County Administrative Boards and the Forest 
Agency oblige them to collaborate on the development of the Shared 
Submission Function. The appropriation direction makes it clear that 
resources are needed, and it is thereby a means to get resources allocated. It 
also facilitates the prioritization of forest-related matters and the project, 
which is especially important within the County Administrative Board. This 
is because the County Administrative Boards have a wider range of services 
and forest-related matters are only a small part of their work compared to the 
Forest Agency, which only focuses on forest related matters. Furthermore, 
the appropriation direction is a means for the project management to get a 
mandate to speak on behalf of the government agency to which he or she 
belongs in important matters. The appropriation letter is distinguished from 
the other three boundary objects since the collaborating communities did not 
create it, although they participated in lobbying activities to get the project 
included in the appropriation direction. The boundary object is thereby 
created by one community and used by others for negotiation, in line with 
Lee (2007). It is an important boundary object since it communicates the 
importance of the project in terms of involved communities, specifies 
communities that are commissioned to participate, and states goals for the 
project. It therefore crosses two important boundaries, one that exists 
between the Swedish government and government officials, and the other 
between the communities participating in the project. 
 
Summary. The results show that the inherent properties differ between the 
four investigated boundary objects. It is also possible to fit the boundary 
objects in this research into several different boundary object 
conceptualizations and a degree of ambiguity in the concept of boundary 
objects therefore seems to be present. However, this is not regarded as 
problematic in this research. In agreement with Star (2010), it is not useful to 
make any normative statements in regard to what a boundary object is or is 
not. Instead, the focus should be on the use of boundary objects in a specific 
context with the intention to understand this context better. As such, 
boundary object theory is a beneficial theoretical abstraction of artifacts.  
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Article VI 
The article investigates an IS artifact comprising two front-end 
instantiations, namely eAvverka and MyPages. Both artifacts are used to co-
create value between the Forest Agency and external communities: 
eAvverka is used to collaborate with private forest businesses, while 
MyPages mainly targets collaboration with private forest owners (citizens). 
The same back-end solution is used in both instances to handle applications 
sent from forest businesses and private forest owners to the Forest Agency. 
The back-end information system at the Forest Agency facilitates decision-
making through automatic control of the applications.  
 
eAvverka collaboration, and outcomes. In regard to collaboration including 
eAvverka, collaboration occurs both when the end-users (forest businesses) 
actively participate and take responsibility for the development and design 
of eAvverka, and in the case handling process at the point of usage. The 
responsibility for designing the solution is thereby shared between the Forest 
Agency and forest businesses, but the Forest Agency retains legal 
responsibility. The front-ends used by the approximately 75 forest 
businesses are therefore different. Approximately 65% of all cases registered 
with the Forest Agency were made through eAvverka in 2015. eAvverka is 
not mentioned much in Forest Agency external or internal communication 
and is neither mentioned in political documents or in lobbying activities. 
Direct marketing towards forest businesses has however been made by the 
Forest Agency to convince forest businesses to start using the artifact. 

At the point of usage, value is co-created when the forest business users 
take over the responsibility for handling the forest felling application in the 
correct way. Therefore the forest business users take over a task that was 
previously carried out by Forest Agency administrators. The Forest Agency 
and forest businesses both receive value from their joint efforts; both also 
give up values (co-destruction). 

Viewing eAvverka as a boundary object, it is both structured and plastic 
enough (Star & Griesemer, 1989) to adapt to both the Forest Agency’s and 
forest businesses’ requirements of information. The capacity of eAvverka as 
a boundary object is to afford a common lexicon i.e., a XML specification. 
The forest business want to transfer responsibility by providing knowledge 
and the forest business wants this knowledge and embraces more 
responsibility. The materiality of the eAvverka artifact, in the form of an 
XML specification, is enough for the actors from Forest Agency and forest 
businesses to incorporate it into their community and make use of it. As 
such, eAvverka thereby become a facilitator for value co-creation between 
the Forest Agency and forest businesses. The fit between the artifact and the 
using communities is in line with Carlile's (2004) view of how the capacity 
of a boundary object and the ability of actors to use it decide what type of 
boundary (syntactic, semantic, or pragmatic) is present, thus a syntactic 
boundary is crossed when using eAvverka. According to Carlile (2004), 
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transfer of knowledge is enough when the boundary is stable and 
unproblematic.  

In regard to development and maintenance, the common lexicon used to 
cross the boundary between the Forest Agency and forest businesses 
sometimes needs to be changed and adapted to new internal or external 
demands. Therefore a semantic or interpretive boundary is present for a 
shorter time when the stakeholders’ interpretations might differ. New actors 
also become involved, such as management and IT personnel of both the 
Forest Agency and forest businesses, potentially also third party IT vendors. 
According to Carlile (2004), a syntactic boundary becomes a semantic 
boundary when novelty is introduced or new stakeholders are present. It then 
becomes necessary to re-negotiate the features and usages of the common 
lexicon in order to redefine common knowledge. The XML specification is 
then not enough to transfer knowledge. Afterward, when the changes are 
implemented at both the Forest Agency and the forest businesses, the 
boundary is returned to a syntactic boundary and the new version of the 
XML specification is enough for knowledge transfer.  
Examples of value co-creation outcomes of the process through eAvverka 
are simplification, improved efficiency, and availability, cost and time 
reduction, and fewer erroneous applications. Two prominent value co-
destruction outcomes are related to the use of IS artifacts to collaborate. The 
loss of local knowledge and the separation of government and businesses 
when all communication is digitalized and the need to trust digital 
information when making decisions and also communicate this trust towards 
external communities while at the same time knowing that the digital 
information is not always of good enough quality.  

  
MyPages collaboration, and outcomes. In regard to collaboration through 
MyPages, only the Forest Agency is involved in the development and 
maintenance of MyPages. The forest owners are primarily users of the 
solution. The Forest Agency is thereby in control of one front-end of 
eAvverka i.e., MyPages.  

When using MyPages, value is co-created when forest owners take over 
responsibility for application correctness from the Forest Agency. The 
number of forest owners that have taken over the responsibility is, however, 
relatively small. Reasons found are that both the ability to use and the 
attitude towards taking over responsibility is different among forest owners. 
Among the 330 000 private forest owners in Sweden, many different views 
as well as capabilities and attitudes exist. What some forest owner regard as 
co-creation of value, for instance public availability of information, other 
views as co-destruction. Viewing MyPages as a boundary object its capacity 
extends that of a common lexicon since the Forest Agency has developed a 
front-end that translate the common lexicon on behalf of the users. When the 
ability of the stakeholders to use a boundary object cannot be taken for 
granted, a semantic or pragmatic boundary is faced (Carlile, 2004). 
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According to Carlile (2004), conflicting interests can result in problematic 
relationships since knowledge developed in one community generates 
negative consequences in another. This can be related to co-destruction of 
value, where MyPages is considered to generate negative consequences by 
some forest owners. Hence, the MyPages IS artifact needs to be able to cross 
at least two types of boundaries in the collaborations between forest owners 
and the Forest Agency. For willing forest owners with little ability to use 
MyPages a semantic boundary needs to be crossed and for those who are not 
willing and do not have the ability to use, a pragmatic boundary.  

These complex boundaries require MyPages to have functionality that is 
perceived as valuable by the forest owners. We can also see that the Forest 
Agency is trying to develop MyPages to provide negotiation power to 
persuade more forest owners to use it. Examples visible in the result are to 
extend functionality, to improve the user interface and to share valuable 
information. This has also to some extent succeeded, the usage of MyPages 
has increased when new features and simpler user interface has been 
introduced. Thereby MyPages is to some extent able to transform knowledge 
at the boundary between Forest Agency and forest owners.  
 Examples of value co-creation are that MyPages makes the Forest 
Agency more service-oriented; it simplifies communication and improves 
availability along with both legal and personal security. Opinions as to 
whether MyPages is beneficial do, however, differ a lot between different 
forest owners. Some would never use it, while other regards it as very 
useful. From the perspective of the Forest Agency, the economic benefits in 
terms of cost reduction, etc. are marginal since so few cases are sent in 
through MyPages. The correctness in application of resources for value co-
creation can thereby be questioned. However, other beneficial outcomes for 
the Forest Agency, not related to the usage by forest owners, are prominent, 
such as negotiation power in relation to other governmental agencies. In 
these negotiations, MyPages acts as an important tool that provides grounds 
for negotiation. Also, it shows that the Forest Agency is capable of acting as 
a hub for all forest-related matters. Thereby another use of MyPages than 
collaborating with forest owners is visible. In this usage by the Forest 
Agency, MyPages act as a negotiation object that crosses boundaries 
towards both policy makers and other government agencies. Since it is used 
as a negotiation object against different communities with different interest 
we regard these boundaries as pragmatic.  
 
Summary. According to Carlile (2004:565), “The capability to manage 
knowledge at a boundary can be framed as a combination of capacity and 
ability — capacity times ability equals capability.” The result shows that 
value co-creation differs between different communities and is dependent on 
both the capacity of the artifact as a boundary object and the ability of the 
communities using the artifacts. Value co-destruction is found in both 
processes, and the risk seems to increase when the boundary becomes more 
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and investment. Hence, there is an apparent contradiction, where the artifact 
generating less co-creation of value (MyPages) seems to attract more 
attention, more marketing, and more internal efforts from the Forest Agency 
compared to the artifact generating more co-created value. This implies that 
governments, as well as businesses and citizens engage in value co-creation 
for several reasons. 

Research Question III  
The last part of my thesis journey concerns reflections in relation to design 
science. One research article has been written in this part, which is 
summarized in this section. 

Article VII 
In this article, I argue that in order to reach the aim of extending boundaries 
and capabilities in modern organizations, the goal of design science research 
should be more extensive; thus design science research evaluation should be 
based on a wider range of goals than utility. This is in line with and extends 
the reasoning of Venable (2006), and answers a call from Drechsler (2015) 
to reflect appropriately on past and ongoing design science projects. 
Furthermore, I argue for the benefits of adopting critical realism when doing 
design science research. In particular, I propose to perform a retrospective 
evaluation guided by critical realism in parallel with, or after finishing, a 
design science project. The proposition is supported by an informed 
argument based on design science evaluation and knowledge generation, and 
on evaluation in general as well as through revisiting both the Open Social e-
Service and the Munizapp project.  
 
Revisiting the two design science research projects. Revisiting the two e-
government projects (ÖST and Munizapp) provides a scattered picture of the 
utility of the designed artifacts. The initial evaluations during testing and 
design show great potential for improvements in effectiveness and 
efficiency, and to reach political openness goals. However, ex-post 
evaluations provide a different picture. The developed artifacts, especially in 
respect of effectiveness and efficiency, have not realized most of the benefits 
envisioned at the beginning: for instance, none of the municipalities 
participating in the project is using the Munizapp solution. The Open Social 
e-Services were not used at all and have therefore been removed from the 
homepage of the municipality where they were built. It could therefore be 
argued that the artifacts, although they addressed the identified problems, 
did not realize the envisioned benefits.  

Regarding design science evaluations, this picture would suggest that the 
utility of the artifacts could not be proved, at least not continuously. It 
depends on how you define utility, but in design science, utility is mainly 
attached to usability (Gill & Hevner, 2013; Hevner et al., 2004). Since the 
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artifacts were not used, their usability cannot be proven. It could therefore be 
argued that the artifacts do not yield utility, which in turn could be regarded 
as a failed design science effort (Hevner et al., 2004). How to regard the 
utility of the artifact is dependent both on the timing of the evaluation (ex-
ante or ex-post) and on the scope of the evaluation (evaluation of the 
technical artifact in isolation or of the artifact embedded in a context). Since 
design science requires utility in order to claim contribution (Hevner et al., 
2004), it could be tempting to regard only the technological artifact and 
perform only ex-ante evaluation, since this would point toward high utility 
wherein scientific contribution can be claimed. However, it could also be 
argued that knowledge on how to design artifacts for value co-creation 
would suffer from such an approach, since the context and the ability of the 
users have a strong impact on the usability of the artifact. Furthermore, 
regardless of how utility is evaluated, deeper knowledge about the problem 
domain has been gained through the design efforts. 

According to critical realism, non-occurrences of expected events should 
also be of interest and can be learned from (Easton, 2010). Values other than 
effectiveness and efficiency, or even other than problem solving, have been 
realized in the projects. It can also be argued that problem solving—or, at 
least, problem understanding—has been improved by the design efforts: in 
other words, knowing through making has taken place. It can also be seen 
that change has happened, although not the change envisioned.  

Revisiting the Munizapp project shows that the developed artifact has the 
potential to enable citizen sourcing and collaboration. The extent is limited, 
however. Nevertheless, several knowledge claims can be made from the 
project. Examples include the need to consider IT vendors as an important 
stakeholder in citizen sourcing, the difficulties in balancing government and 
citizen needs, and the difficulties of designing for citizens as a homogenous 
group. Knowledge was also gained in relation to risks associated with the 
solution, such as the exclusion of groups who do not own smartphones, 
privacy risks, and information quality risks.  

Values and knowledge created through the design of artifacts within the 
ÖST project are, for instance, that the prototype artifact was successfully 
used for educational purposes by several researchers participating in the 
project. Knowledge on how to legally automate positive decisions based on 
predefined criteria was developed. There was understanding of many time-
consuming tasks carried out by employees at the municipality, and 
understanding that IS can remove repetitive and simple tasks and instead 
facilitate professionalism for case handlers within the social service 
department. Furthermore, the project led to the understanding that several of 
the developed services were similar and could be carried out in a similar 
fashion. Other values include negotiation power in relation to IT vendors 
and improved competence of procurement of IT services.  
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Critical realism and design science evaluation. Retrospectively reflecting on 
the outcomes of two different design science research projects provides a 
basis for the argument that there are several weaknesses in the present 
evaluation methods of design science research, especially regarding the 
outcome of design science research as sociomaterial artifacts. As a solution, 
critical realism is proposed as a philosophical ground to improve design 
science evaluation in the form of a standalone retrospective. The choice of 
critical realism as a guiding philosophy for the retrospective is considered 
beneficial since it enhances the reach of design science research by offering 
evaluation that is not limited to means-end oriented research but which 
focuses on the knowing through making aspect of design science research. 
Therefore, critical realism-guided design science research retrospectives 
recognize organizations’ obligations towards local and global societies, 
people outside the organizations (e.g., customers and citizens) as co-creators 
of value, and the duality of information systems in co-creating and co-
destructing value simultaneously (Vartiainen & Tuunanen, 2016).  

A possible weakness of critical realism is that, as argued by Bhaskar 
(2008), critical realism only operates by retroduction, which implies that 
events must have happened in order to be understood and explained. 
Retrospective evaluations could therefore require longitudinal studies that 
might be difficult to realize. I would argue, however, that this should not be 
regarded as a weakness but instead as support for an iterative and agile 
design science methodology. Short-term projects can also deliver designs 
that can be evaluated in a real setting and then improved in steps in 
conjunction with a better understanding of the problem space: retrospectives 
can then be performed after each iterative cycle and not only after the 
completion of a step-wise design science research process. Therefore the 
suggested approach is more appropriate to design science research methods 
such as Beck et al. (2013), Conboy et al. (2015), and Sein et al. (2006) as 
compared to Hevner et al. (2004) and Peffers et al. (2007). 

Author’s Contribution to the Included Articles 
I have been an active participant in the research projects on which several of 
the articles are based. I have also participated in all the data collection 
activities for all of the included articles. Furthermore, I have contributed to 
all the articles by writing a significant proportion, and for article VII, I am 
the sole author. 
 
Article I: 40%. I participated in all the data collection activities and did the 
main work in building the domain model for the configuration of the general 
model. Carl-Mikael Lönn and I were head writers of the article. Petia Wohed 
acted as supervisor and also rewrote significant parts. Gustaf Juell-Skielse 
acted as reviewer and wrote the abstract.  
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Article II: 40%. I participated in the design of the study and data collection, 
as well as all data collection activities. The three authors of the article wrote 
the first draft together. I, together with Carl-Mikael Lönn, wrote the later 
drafts and the final version of the article.  
 
Article III: 80%. I designed the study and was involved in all data collection 
activities and analysis. I wrote the article with help from Carl-Mikael Lönn.  
 
Article IV: 80%. I designed the study, performed the secondary data 
analysis, and wrote the first and second drafts of the article. Carl-Mikael 
Lönn reviewed these and came up with several ideas for improvement and 
we rewrote the final version of the article together.  
 
Article V: 50%. The two authors designed the study, performed all data 
collection activities and analysis, and also wrote the complete article 
together.  
 
Article VI: 80%. The two authors designed the study and did most of the 
data collection together. I did the additional interviews alone. I performed 
the data analysis and wrote the main parts of the first draft of the article, and 
Carl-Mikael Lönn reviewed it and significantly improved the text. Also, he 
wrote smaller parts of the article. In the second and third drafts, I had the 
lead in rewriting the article according to the reviewers’ comments.  
 
Article VII: 100%. I am the sole author of the article. 

Conclusions 
The conclusions drawn from each article to provide answers to the three 
research questions are presented in this section.  

Research Question I 
How can IS artifacts be designed to enable value co-creation in e-
government and what aspects can inhibit value being co-created through the 
designed artifacts? 
 
To answer research question I, the following conclusions are drawn from the 
four included articles.  
 
Article I 
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• An IS artifact, in the form of a configurable process model, can be 
designed to describe the work routines associated with application 
handling for social services and thereby enable value co-creation 
through shared understanding between collaborating communities 
within a local government in Sweden.  

• Since the configurable process model serves as a basis for shared 
understanding and as a tool that carries and transmits contextual 
knowledge about work processes and their variations between 
different communities, it can be regarded as a boundary object. 

• The design of the configurable process model supports the 
development of open e-services for the Swedish social services, and 
thereby enables value co-creation between local government and 
citizens.  

Article II 
• An IS artifact, in the form of an m-government solution, can enable 

value co-creation between local governments and citizens by being 
designed as a citizen sourcing solution.  

• Software vendors that deliver CMS to governments have an impact 
on the adoption of the solution, which makes it important to also 
consider this stakeholder perspective in the design of IS artifacts to 
enable value co-creation through citizen sourcing. 

• The utility of the IS artifact (citizen sourcing m-government solution) 
is regarded as ambiguous and dependent on the aims and intentions of 
developers and users, and other stakeholders’ motivations. 

Article III 
• Although evaluations provide evidence that the designed artifact 

facilitates value co-creation from a functional perspective, the 
sociomaterial aspects are difficult to judge. It is therefore difficult to 
reap the benefits of the developed solution: organizational change 
needs to accompany technological change. 

• It is important to evaluate IS artifacts designed for value co-creation 
from several perspectives, such as functional, processual, and 
sociomaterial, as well as against policies. 

Article IV 
• Several inhibitors for the realization of value co-creation were 

identified both during the design of the Open Social e-Services and 
Munizapp. 

• Four core aspects (technology, organizational, service value, and 
compliance) need to be taken into consideration when governments 
aim to co-create value with citizens through IS artifacts and when 
designing IS artifacts to enable value co-creation.  
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Research Question II 
How can boundary object theory facilitate the understanding of IS artifacts 
used in value co-creation and co-destruction in e-government? 
 
In relation to research question II, the following conclusions are drawn from 
the two included articles.  

Article V. 
• Boundary object theory can be used as a theoretical lens to 

investigate collaboration within complex e-government initiatives 
that involve multiple communities within e-government.  

• Boundary object theory is a suitable theory for identifying 
communication enablers that facilitate collaboration. 

• Boundary objects can facilitate the understanding of value co-
creation through IS artifacts, since the connecting and bridging 
nature of boundary objects implies that for an IS artifact to be a 
boundary object it should support at least two-way communication, 
where the communication can be either implicit or explicit and 
formal or informal. 

• A boundary object can facilitate understanding of IS artifacts in 
value co-creation, since a boundary object has to make sense and be 
usable for all communities using it in order to be effective. How a 
boundary object makes sense and is used can differ between 
communities, since boundary objects are plastic enough to adapt to 
different communities.  

• When a boundary object does not make sense, it is not usable, and 
an IS artifact that is not understandable and usable for all 
communities will not work as a tool in value co-creation. 

Article VI 
• Boundary object theory can facilitate understanding of IS artifacts 

by considering them as boundary objects when the aim is to study 
and understand how IS artifacts are used in value co-creation and 
co-destruction between communities in e-government.  

• Boundary object theory forces the acknowledgement of the IS 
artifact in relation to the communities using it. Boundary object 
theory can therefore help to structure empirical results into 
theoretical knowledge.  

• Boundary object theory incorporates a sociomaterialistic worldview, 
where both the technological and the social dimensions of IS 
artifacts are acknowledged. Therefore boundary object theory 
facilitates understanding of how value is co-created and co-
destructed through IS artifacts. As such, boundary object theory also 
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offers a tool for designing and evaluating IS artifacts for value co-
creation and co-destruction.  

• Adding sociomaterial theory from a critical realist perspective to 
boundary object theory facilitates understanding of how IS artifacts 
are used in value co-creation and value co-destruction between 
collaborating communities. 

• The requirements of IS artifacts as boundary objects are dependent 
on the boundaries between collaborating communities, complex 
boundaries require more advanced artifacts since the ability and 
willingness of the users cannot be counted upon.  

Research Question III 
How can retrospectives in design science contribute to research on value co-
creation in e-government? 
 
In relation to research question III, the following conclusions are drawn 
from the included article. 

Article VII. 
• Retrospectives in design science can expand the utility goal of 

design science by offering an alternative to means-end oriented 
evaluations. 

• Retrospectives in design science can systematically incorporate 
critical reflections in the design process both during and after a 
design science research project. Thereby it is possible to learn from 
both mistakes and successes.  

• Retrospection in design science offers a way to incorporate ethical 
and critical components by proposing critical realism as a 
philosophy underpinning design science retrospectives.  

• Retrospectives guided by critical realism offers a way for design 
researchers to recognize organizations’ obligations towards local 
and global societies, people outside the organizations (e.g., 
customers and citizens) as co-creators of value, and the duality of 
information systems in co-creating and co-destructing value 
simultaneously. 
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Chapter 6: Contributions and Discussion 

 
In this chapter contributions towards theory and practice are presented, 
followed by a discussion that also positions the contributions against 
literature. Thereafter follows reflections on the quality of the research and on 
ethical considerations. The chapter ends with suggestions for future research. 

Contributions 
Contributions towards theory and practice from addressing the three research 
questions are presented in this chapter. Addressing the three research 
questions contributes to e-government development and makes theoretical 
contributions to both value co-creation and e-government research. First the 
main contributions from each research question are presented. Thereafter the 
knowledge types of the contributions are briefly described. 
 

By addressing research question I the following contributions to theory 
and practice are made: 

 
• Two artifacts (instantiations) that enable value co-creation, one 

configurable process model, and one m-government citizen sourcing 
solution.  

• The description of a complete design cycle of a configurable process 
model that facilitates shared understanding in the development of open 
social e-services, thereby offering a proof of concept of how to enable 
value co-creation within a local government in Sweden.  

• The description of a complete design cycle of a citizen sourcing solution 
where front- and back-end are considered, thereby offering a proof-of-
concept to enable value co-creation between citizens and local 
governments in Sweden.  

• Testing a theoretical evaluation framework for citizen sourcing (Nam, 
2012) in practice and expanding the framework to encompass additional 
aspects of open government than the original framework.  

• Answering the call from Sandoval-Almazán et al. (2012) within m-
government to do research on the shortage of research on how open 
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government can be enabled though m-government services and on the 
development of apps. 

• Initial theory for public value co-creation in the form of core aspects of 
public value co-creation and inhibitors for its realization, thereby 
decomposing the complexity of public value co-creation and underlining 
that value co-creation, e-government, and open government are all 
related to public value co-creation, and none of the fields alone can fully 
explain public value co-creation. 

• Explanations as to why it is possible to enable, but difficult to realize 
value co-creation through designing IS artifacts. 

 

By addressing research question II the following contributions to theory 
and practice are made: 

 
• Establishing and motivating sociomaterial boundary object theory from 

a critical realist perspective as a beneficial theoretical lens to facilitate 
understanding of IS artifacts used in value co-creation and co-
destruction in e-government. 

• Describing and explaining how four artifacts function as boundary 
objects and how they facilitate collaboration between Swedish 
government agencies.  

• Describing and explaining how IS artifacts, viewed as sociomaterial 
boundary objects, are used in value co-creation processes between 
governments, citizens, and businesses..  

• Describing outcomes, in terms of value co-creation and co-destruction, 
from the studied collaborations. 

• Introducing value co-destruction as an outcome of collaborative 
processes in e-government.  

• Explaining why and how the design of e-services aimed at public co-
creation of value between citizens and government agencies is 
challenging. 
 

By addressing research question III the following contributions to 
theory and practice are made: 
 
• Proposing critical realism as a guiding philosophy for retrospective 

design science in order to improve understanding of the consequences of 
choices made and actions taken, and thereby enriching the knowing 
through making process of design science research in e-government.  

• Proposing that retrospectives can extend and be used in parallel with any 
of the existing design science research methodologies to balance value 
co-creation and co-destruction and acknowledge the complexity of e-
government collaboration. 
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Knowledge Types 
The following knowledge types are identified from each of the research 
questions, using Johannesson and Perjons' (2014) knowledge types as the 
basis. Their typology does not include critical theory, however, which, 
according to critical social theory, can be defined as a form of self-reflective 
knowledge involving both understanding and theoretical explanation and 
which aims to reduce entrapment in systems of domination or dependence. I 
would argue that the reflective part of my research contributes such 
knowledge, which I have chosen to call critical knowledge. 
 

Research Question 1: 
• Prescriptive knowledge (blueprint for development). 
• Explanatory knowledge (why certain choices, motivations for why 

the solution looks like it does, why it is difficult to realize value co-
creation). 

• Definitional Knowledge (core aspects as building blocks for public 
value co-creation). 

Research Question 2: 
• Descriptive knowledge (descriptions of co-creation processes and 

outcomes). 
• Explanatory knowledge (how IS artifacts are used in value co-

creation processes and what outcomes are generated). 
• Definitional knowledge (value co-destruction as an outcome of 

collaboration, sociomaterial boundary objects as an abstraction of IS 
artifacts). 

Research Question 3: 
• Descriptive knowledge (viewing design science artifacts, and 

evaluation from a critical realist perspective). 
• Explanatory knowledge (the benefits of using retrospectives to 

extract knowledge from design efforts).  
• Critical knowledge (aiming to change the view of what is valuable 

knowledge in design science). 

Discussion  
The results and contributions of the thesis are discussed and related to 
previous research. The three research questions formulated in this thesis 
represent a journey where the answer to the first question led to the 
formulation of the second. The third question builds on the two previous 
ones. The contribution toward the overall aim of the thesis—to address the 
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problem of how to design for and understand value co-creation in e-
government—is thereby made of the cumulative knowledge created from the 
three research questions. Based on the readings of literature undertaken 
during the writing of the articles as well as for this thesis, including the 
literature review specifically focusing on design and value co-creation in e-
government research, this thesis contributes to areas within e-government 
research that are perceived to be under-researched or in need of further 
research, mainly design and value co-creation in e-government. I would also 
argue that it can be regarded as a good example of e-government research 
practice, according to Heeks and Bailur (2007), since it uses first-hand 
empirical data and different perspectives of analysis. Moreover, explicating 
the underlying research philosophy and leaning toward critical reflections 
rather than optimism is, according to Heeks and Bailur (2007) with further 
confirmation from Meijer & Bekkers (2015) uncommon in e-government 
research.  

Research Question I 
How can IS artifacts be designed to enable value co-creation in e-
government and what aspects can inhibit value being co-created through the 
designed artifacts? 

The Design of the Configurable Process Model  
In relation to the lack of design research in e-government, as noted by 
Fedorowicz and Dias (2010) and Goldkuhl (2016), the design of the 
configurable process model represents a complete performed design science 
research cycle of building and evaluating. It also adheres to all guidelines by 
Hevner et al. (2004) that, according to Fedorowicz and Dias (2010), is 
uncommon in e-government design research (four out of 553 articles). 
Therefore it adds to the research body of design research in e-government.  

The research carried out is in line with the artifact-centric view of Hevner 
et al. (2004) and Peffers et al. (2007) of design science research, since it 
emphasizes the concrete design process while theoretical outcomes are less 
prominent. Both the design and evaluation are performed in a real-life 
setting and are based on empirical studies. In relation to the findings of the 
literature review conducted for this thesis, it is most closely related to the 
stream of articles where co-creation is only briefly mentioned or remains 
implicit but is within an area closely related to co-creation (e.g., Baur, 2016; 
Hansson & Ekenberg, 2016; Seoud & Klischewski, 2015). This stream 
consists of 18 articles and thereby represents the main part of the articles 
included in the final selection. Similar to the main body of design articles 
found in the literature review, the realization of value has not been 
confirmed, although the potential of the solutions was considered to be great 
in the evaluations. In respect of evaluation, the configurable process model 
is regarded as useful, but there are several challenges to be met before the 



145 

values of configurable process models are fully utilized. Of the four 
envisioned benefits, three can be regarded as fulfilled. The realization of 
benefits has not been confirmed, since the configurable process model 
approach was not put into use within the municipality. The type of 
evaluation is therefore means-oriented and focused on proving the utility of 
the artifact. Some explanations as to why the full potential of the 
configurable process model cannot be realized, referred to as challenges, are 
also elaborated upon. The research is thereby considered to have a rather 
narrow and techno-centric approach, which Fedorowicz and Dias (2010) 
point out as a weakness in e-government design research.  

In hindsight, it is clear that the configurable process model functioned as 
an efficient boundary object (Star & Griesemer, 1989) between the different 
project participants. The configurable process model facilitated a shared 
understanding and had different meanings within different communities, 
such as a tool for the researchers to test the configurable approach, and 
visualization of the different types of workflow in case handling for 
municipal workers. Therefore the boundary object was both flexible enough 
to be customized to individual communities and stable enough to sustain a 
shared identity between the collaborating communities (Star & Griesemer, 
1989).  

The Design of the m-Government Solution 
In a similar fashion to the design of the configurable process model, the 
design of the m-government solution also contributes by adding to the 
underdeveloped stream of design research in e-government (e.g., 
Fedorowicz & Dias, 2010; Goldkuhl, 2016). The focus of the design is more 
extensive compared to the configurable process model, and is therefore 
regarded as less narrow and techno-centric (Fedorowicz & Dias, 2010). The 
main focus is still mostly artifact-centric and in accordance with the 
guidelines by Hevner et al. (2004) and Peffers et al. (2007), although some 
theoretical contributions have also been an outcome from the design process.  

In the design of the m-government solution value co-creation is not 
explicitly presented as a contributing theory, although several references to 
value co-creation are made. It therefore fits the stream of research where 
value co-creation is regarded as an implicit phenomenon. The focus is on the 
closely related area of citizen-sourcing. This area is covered in one of the 
articles in the literature review (Seoud & Klischewski, 2015), which does 
however not mention co-creation while designing architectural blueprints for 
open source applications. One article use crowdsouring which can be 
considered the same thing (Debenham & Simoff, 2012), it claims that co-
creation systems are an area where little research has been made and claim 
to contribute to this area with a tentative design of a customizable co-
creation platform. No design activities are however carried out.  

Only one article in the literature review performs any evaluation on an 
artifact ex-post (Chemisto et al., 2016), and then only in the form of usage 
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statistics. Therefore the evaluation of the m-government solution is 
distinguished from these studies since an ex-post evaluation is performed. 
Furthermore it is the only article that problematize the use of utility as a 
measure in design science evaluation, at least to some extent. 

One theoretical contribution is towards citizen sourcing, which is closely 
related for value co-creation. During the design of the m-government 
solution, CMS vendors are found to have a greater impact on utility and 
adoption compared to user participation in the design process. This makes it 
important to consider the vendor stakeholder perspective in the development 
of citizen sourcing solutions. This perspective has not been adequately 
addressed in previous research on citizen sourcing, where the main focus has 
been on the perspectives of citizens and public organizations (e.g., Hilgers & 
Ihl, 2010; Linders, 2012). Furthermore, the results point toward the notion 
that the incentive for CMS vendors to participate in collaborative efforts is 
not enough. Only one out of four CMS vendors decided to actively 
participate and provide input to the collaboration; the others declined. This 
implies that further effort is needed to establish motivational factors, such as 
benefits for stakeholders other than government agencies and citizens. This 
is in line with McColl-Kennedy et al. (2012) who, in a health care 
collaboration study, point out that it is often overlooked that there are 
multiple stakeholders who have to create the environments in which 
collaboration and value co-creation can take place. Therefore a contribution 
toward citizen sourcing theory as well as value co-creation in e-government 
is made.  

A contribution is also to provide a different perspective on the problem of 
citizen-centric development, as pointed out by Kassen (2013), among others. 
In previous research it is stated that an issue with e-government development 
is that the focus is government-centric instead of citizen-centric (e.g., 
Kassen, 2013; Millard, 2010). To complement this view, it in this thesis 
found that a third stakeholder—i.e., the CMS vendor—impacts the adoption 
of e-government solutions by municipalities and citizens. The need to 
consider multiple stakeholders as stated by Axelsson et al. (2013) is 
therefore further confirmed. Citizens and governments as stakeholder 
perspectives do not suffice; instead, a more considerate and fine-grained 
level needs to be used to provide valuable insights. This finding is also in 
accordance with Balta, Greger, Wolf, & Krcmar (2015a), who state that the 
management of stakeholder interest and motivation, including IT vendors, as 
well as how they influence each other, should be carefully considered when 
developing e-government services. 

Considering the evaluations of the m-government solution, they are 
regarded as mostly means-oriented. The focus on proving the utility of the 
solution is, however, to some extent problematized and it is stated that the 
different evaluations perform to some extent deviate and that the utility 
concept is hard to define and is dependent on the aims and intentions of 
developers and users, and other stakeholders’ motivations. Thereby it is in 
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line with the call for design research that takes a wider perspective 
(Fedorowicz & Dias, 2010). To a limited extent, it also addresses the need to 
consider both social and technological aspects and how they interact (Luna-
Reyes et al., 2016) and the need for more comprehensive evaluation 
techniques in multi-stakeholder environments (Helfert et al., 2012). For 
instance the use of the Nam (2012) framework includes several aspects of 
citizen-sourcing evaluation although they can still be said to be mainly 
means-end oriented.  

Other important lessons learned that also have a wider focus than the 
artifact-centric are related to integration issues, which can be regarded as 
necessary for creating the environmental conditions for collaboration and 
value co-creation (McColl-Kennedy et al., 2012). It became clear that there 
are challenges hindering the municipalities from systematically handling 
reported complaints and problems. At the beginning of the research project, 
the researchers assumed that municipalities in Sweden would have 
streamlined processes for handling complaints and problems, and that a new 
communication channel (m-service) for complaints and problems would be 
easily added to the existing processes. This assumption was proved to be 
wrong. One of the main issues that will create difficulties involves 
integration with municipal CMS systems. It was deemed impossible to 
develop integration with all CMS systems in Sweden, since there are too 
many different systems in use. If a municipality wants to adopt the solution 
and enable two-way communication with a specific CMS system not already 
integrated with the solution, integration needs to be developed, which is 
associated with a certain cost for the municipality. This affects the 
transferability of the solution. Several municipalities utilize a number of 
CMS systems within one municipality, which can have an impact on the 
usability of the solution. The solution is built on open standards, using web 
services that can be replicated and that facilitate the ease of building 
integration with several CMS systems within one municipality, but there is 
then a risk that data are duplicated and that the solution does not contribute 
to a more streamlined process for handling complaints and problems. Similar 
integration issues can be expected when other m-government services are 
built for municipalities.  

Core Aspects of Public Value Co-Creation  
The core aspects for value co-creation contribute by opening up the black 
box of value co-creation in the public sector: this is thus complementary to 
the work by Sarker et al. (2012), who claim to do the same in the private 
sector. In comparison with the articles in the literature review, it belongs to 
the stream of seven articles found (Aladalah et al., 2015, 2016; Debenham & 
Simoff, 2012; Feller, Finnegan, & Nilsson, 2011; Kokkinakos et al., 2012; 
Liu et al., 2014; Solli-Sæther & Flak, 2014) that explicitly includes co-
creation as a main focus.  
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The core aspects decompose the complexity of public value co-creation 
and underline that value co-creation, e-government, and open government 
are all related to public value co-creation. For practitioners, the research 
contributes by highlighting aspects that need to be taken into account to 
enable and realize value co-creation in e-government design initiatives. 
The results show that each of the fields of e-government, open government, 
and value co-creation contribute to public value co-creation, but none of the 
fields alone can fully explain public value co-creation. Instead, these three 
fields are complementary and all contribute to value co-creation in the public 
sector.  

Research Question II 
How can boundary object theory facilitate the understanding of IS artifacts 
used in value co-creation and co-destruction in e-government? 

Understanding Co-Creation in the Public Sector  
The use of boundary object theory contributes to research by helping to 
structure empirical results into theoretical knowledge in order to improve the 
understanding of IS artifacts used in value co-creation and co-destruction. 
Using boundary object theory to improve the understanding of IS artifacts in 
value co-creation and co-destruction is considered a novel approach. None 
of the articles matching the inclusion criteria in the literature review uses 
boundary object theory and only one of the articles excluded does so 
(Marjanovic, 2016). Furthermore, the inclusion and explication of an 
underlying research philosophy—i.e., critical realism—distinguishes the 
research from most e-government articles where underlying beliefs and 
assumptions often remain unspecified or muddy (e.g., Ferro, Gil-Garcia, & 
Helbig, 2007; Heeks & Bailur, 2007; Madsen, Berger, & Phythian, 2014; 
Meijer & Bekkers, 2015).  

Theorizing IS artifacts as boundary objects forces the acknowledgement 
of stakeholders in conjunction with use of the artifacts between them. 
Furthermore, by viewing IS artifacts as sociomaterial boundary objects, both 
technological and social dimensions of artifacts are acknowledged (Doolin 
& McLeod, 2012). Boundary object theory thereby provides a theoretical 
lens for studying and designing IS artifacts that is in line with the call from 
Luna-Reyes et al. (2016) to consider social and technological aspects in 
collaborative e-government.  

For a boundary object to be effectively used, it has to make sense and be 
usable for all communities using it. How it makes sense can differ between 
communities, since boundary objects are plastic enough to adapt to different 
communities. However, if the boundary object does not make sense, it is not 
usable, and thereby does not facilitate collaboration. I would therefore argue 
that boundary objects are important in the evaluation of both the design and 
use of IS artifacts in e-government contexts. Furthermore, in line with 
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Dantec and Edwards' (2010) view, e-government services are intended to 
cross boundaries between communities and it is considered beneficial to 
consider them as boundary objects.  

In accordance with Carlile (2004), it is noticed that the abilities of a 
community can help in deciding the capabilities necessary for a boundary 
object. Boundary objects can also be used for other purposes aside from their 
main intended function. One example is that a boundary object intended to 
be used for citizen and government co-creation also can provide power in 
co-creation processes regarding policy making between government 
agencies. Therefore the research, guided by boundary object theory, reveals 
several political, social, and sociomaterial practices beyond the technical and 
functional.  

In this thesis, I am in agreement with Carlile (2004) and Kimble et al. 
(2010) that boundary objects’ effectiveness is dependent on the incentives, 
motivations, and abilities of the communities they bridge, and with Fox 
(2011) that this is dependent on both functionality of the object itself and the 
communities that use it. Using boundary object theory as a theoretical lens 
therefore helps to explain why and how the development of e-services aimed 
at co-creation of value together with citizens is challenging. Even a 
delimited citizen community (forest owners) shares the features (such as 
knowledge and abilities) required to use an artifact or the willingness 
required to engage in public value co-creation. The findings are therefore in 
line with the reasoning of Axelsson et al. (2013), that e-government research 
needs to consider more perspectives than the inherent win-win situation with 
government and citizens as stakeholders and bear in mind the importance of 
stakeholder analysis at a fine-grained level (Axelsson et al., 2013; Balta et 
al., 2015a). It also more explicitly adds the artifact perspective and its 
relationships with different stakeholders through the use of boundary object 
theory. Therefore the research also supports the reasoning by Fox (2011), 
that technology adoption can differ as much on how a technology interacts 
with the involved actors as with the characteristics of the technology itself. 
The findings are considered to have an impact on both the design and 
evaluation of IS artifacts and are therefore in agreement with Fedorowicz 
and Dias (2010), Goldkuhl (2016), and Helfert et al. (2012) on the need to 
take a wider perspective and avoid technical determinism rather than 
adapting a solely artifact-centric views in design science research in e-
government.  

A benefit of using a critical realist perspective is clear, since the material 
(technological part of artifacts) and the social are considered separate 
entities put into a relationship with one another and, over time, becoming 
inseparable (Leonardi, 2013).  

A contribution to research and practice is also to explain public value co-
creation and value co-destruction through IS artifacts. Since the artifacts 
studied are in continuous use and benefits have been realized, the study 
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expands the knowledge on outcomes of public value co-creation and co-
destruction, in G2G, G2C, and G2B arrangements.  

Furthermore, it is shown that different motivations have influenced the 
development of the two evaluated artifacts, and that the outcomes of the co-
creation processes also differ. Therefore, weaknesses in processes for value 
co-creation suggested in previous research (Flak et al., 2015; Solli-Sæther & 
Flak, 2014) are revealed. This is due to the skewed consideration of positive 
outcomes only, often referred to as benefits. An improved explanation of 
value co-creation should include both positive and negative outcomes—i.e., 
value co-creation and co-destruction. This has previously been 
acknowledged by Plé and Cáceres (2010). Opposed to their reasoning, the 
findings of this thesis discuss how destruction of value can occur even 
though resources have been applied in an appropriate manner. The research 
is thereby in agreement with Vartiainen and Tuunanen (2014, 2016) that 
internal contradictions of IS use can lead to co-creation and co-destruction of 
value at the same time—for example, loss of localized expert knowledge and 
personal relationships that is experienced on the user level within all three 
communities (citizens, government, and businesses). An important finding 
in relation to motivations and outcomes is therefore that they differ within 
all three communities (citizens and governments, as well as businesses). 
Therefore the division into citizen and government factors (Voorberg et al., 
2014a) or system value proposition and customer value drivers (Tuunanen et 
al., 2010) is considered too limited to explain co-creation and co-destruction 
processes in e-government collaboration, more dimensions are needed.  

Voorberg et al. (2015) also compare co-creation in the public sector with 
conspicuous production (Feller & Feller, 1981) and as a way to achieve 
normative integration (DiMaggio & Powel, 1991). This is similar to the 
view presented in this thesis; the development of IS artifacts in e-
government can therefore be considered as both the means and the end of 
public sector co-creation.  

Research Question III 
How can retrospectives in design science contribute to research on value co-
creation in e-government? 

Retrospectives in Design Science  
Retrospectives in design science contribute to design research in e-
government by suggesting that critical realism and design science should be 
aligned. In order to perform retrospectives in design science from a critical 
realism perspective, sociomaterial boundary objects are considered a suitable 
abstraction of design artifacts. Behavioral and design science can therefore 
be combined, as advocated by Fedorowicz and Dias (2010) as suitable in e-
government design research. Furthermore, the proposed retrospective 
evaluation offers an alternative to means-end oriented evaluations. It thereby 
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responds to the call from Helfert et al. (2012) to provide evaluation forms 
suited for complex settings such as e-government, and answers the call from 
Drechsler and Hevner (2016) to incorporate socio-technical aspects in design 
science. Furthermore, as already mentioned the inclusion and explication of 
an underlying research philosophy—i.e., critical realism—distinguishes the 
thesis from most e-government research. That the underlying research 
philosophy remains implicit has also been stated in regards to design science 
research (e.g., Lakew & Hedström, 2016; Niehaves, 2007; Purao, 2013). 
Thereby the proposed retrospective evaluation is also distinguished within 
the design science tradition and addresses the need expressed by Purao 
(2013) to explicate underlying beliefs and assumptions when doing design 
science research. 

Retrospectives in design science can be carried out both during and after 
a design science research project, as a standalone effort. Furthermore, design 
science researchers should be self-critical in a retrospective where the 
researcher critically examines the design process and the developed 
artifact(s). By proposing critical realism, the research follows Hodgkinson 
(2013) and Hodgkinson and Starkey (2011, 2012), who argue for moving 
beyond the common positivistic notion of design science research (cf. 
Simon, 1996) by adopting a critical realism philosophy (Bhaskar, 2008). 
Therefore retrospectives provide an alternative to the positivistic trend in 
design science (Drechsler, 2015; Venable, 2015) and align design science 
with e-government needs as advocated by, for example, Fedorowicz and 
Dias (2010), Helfert et al. (2012), and Luna-Reyes et al. (2016).  

Furthermore, aligning design science research with critical realism 
highlights both rigor and relevance, including the promotion of 
emancipatory change, and provides a suitable basis for attempting to develop 
a more integrated and coherent body of theory and research (Hodgkinson, 
2013). Emancipatory elements in critical realism can thereby facilitate 
ethical and normative awareness in design science in line with what Stahl 
(2012) suggests as suitable for information systems research. The aim of 
performing a critical realism retrospective is to improve understanding of the 
consequences of choices made and actions taken, thereby enriching the 
knowing through making process of design science research. By adopting 
critical realism as a philosophical basis, I envision design science research 
becoming the methodological choice in research when the knowing through 
making is fundamental but the goal is not only the achievement of utility.  

This research therefore complements and expands existing work on 
design science research since (i) it explicates that design science research 
can have different and complementary goals in parallel with the traditional 
utility goal advocated by, for example, Hevner et al. (2004) and Peffers et al. 
(2007); (ii) retrospectives can extend and be used in parallel with any of the 
commonly used design science research methodologies, such as Beck et al. 
(2013), Conboy et al. (2015), Hevner et al. (2004), Peffers et al. (2007), and 
Sein et al. (2006); (iii) it encourages putting more focus on extracting 
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knowledge from design science research projects as a standalone research 
endeavor and argues that valuable knowledge can be gained regardless of the 
success or non-success of a design science research project.  
This research provides a philosophical basis and motivation for standalone 
retrospectives in design science research that do not replace existing 
methodologies. As such, this research differs from other researchers who 
relate critical realism to design science research. One example is Carlsson et 
al. (2011), who suggests a separate methodology based on critical realism, 
but who does not consider how critical realism can be used in evaluation or 
retrospective activities in design science. Another example is Hodgkinson 
(2013) or Hodgkinson and Starkey (2011, 2012), who focus on design 
science research only as a philosophy that is beneficial to combine with 
critical realism philosophy. They do not mention any design science research 
method or suggest how this combination should be done in practice. 
Furthermore, the above-mentioned authors leave emancipatory and critical 
elements of critical realism out of their scope, although they mention their 
importance. By performing retrospectives in design science, ethical 
considerations are incorporated in a natural way, since critical realism offers 
a way for researchers to critique the existence and ethical value of social 
structures (Wynn & Williams, 2012). Since information systems are 
components of these structures and mechanisms (Wynn & Williams, 2012), 
critical realism-based retrospectives in design science that investigate how 
artifacts impact human conditions, both negatively and positively, afford the 
potential to inform corrective action based on the knowledge gained of the 
underlying mechanisms involved.  

Toward Retrospectives in Design Science for e-Government  
“[We]…will have to learn how to live with the ambiguity of some 
organizational phenomena that will always resist normative and prescriptive 
explanations. We will, we feel, always be more effective in explaining social 
action than in rigorously guiding it.” 
(Pandza & Thorpe, 2010:183) 

 
Combining the knowledge gained from the three research questions, this 
thesis shows that both the methodology for developing IS artifacts for e-
government and the values guiding the development can be extended to 
acknowledge the complex e-government environment. As stated in the 
introduction, design science is considered valuable for e-government; 
however, existing frameworks for design science do not provide specific 
guidance on how to apply design science research in an e-government 
context (Goldkuhl, 2016). Furthermore, value co-creation is a concept from 
the private sector where the consumer is the co-creator of value. In the 
public sector, other communities with different aspects of value need to be 
considered. As already stated, differences exist between citizens and 
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consumers and they should not be regarded as interchangeable. Furthermore, 
as shown in this thesis, in both the design and use of e- and m-services, both 
internal and external users are present. As shown in this research, the back-
end (internal) part of a public service is as important as the front-end 
(external) part, and decision-making processes still have to be undertaken 
internally, although positive decisions can be automated. Several examples 
of why it is problematic to consider citizens, governments, and businesses as 
three homogenous communities have also been provided. Borrowing the co-
creation concept from the private sector is shown not to be directly 
applicable to public sector collaboration, and the need also to consider co-
destruction outcomes of using IS artifacts has been highlighted. The findings 
from all three research questions posed can therefore be related to the model 
suggested by Tuunanen et al. (2010) regarding IT-enabled value co-creation. 
The authors imply that a switch of focus from organizational users to 
consumers is needed in the design of IS artifacts (Tuunanen et al., 2010). In 
this thesis, it is instead shown that several communities that cannot be 
regarded as homogenous need to be considered. The model suggested by 
Tuunanen et al. (2010) to match the system value proposition with consumer 
value drivers is therefore regarded as too simplistic to incorporate the 
complexity of stakeholder perspectives when designing for value co-creation 
in e-government. Furthermore, the findings motivate areas for improvement 
in the current guidelines for design science research. 

As a solution, this thesis argues that adopting critical realism as a 
philosophical assumption makes design science more suitable for developing 
IS artifacts for public value co-creation in an e-government context. As a 
first step, retrospectives in design science evaluation, guided by critical 
realism, are suggested in this thesis. When performing retrospectives, the 
abstraction of artifacts as sociomaterial boundary objects is considered 
beneficial in order to get a holistic understanding and structure of artifact 
and stakeholders. Boundary object theory has in this research been used to 
enhance the understanding of how IS artifacts affect and are affected by 
communities of citizens, public officials, and private sector communities. 
Combining boundary object theory and critical realism philosophy therefore 
creates a suitable way forward to develop and evaluate IS artifacts in an e-
government context.  

To my mind, critical research contains several similarities to design 
science and the two could benefit and balance each other; this is further 
supported by Hodgkinson (2013) and Hodgkinson and Starkey (2011, 2012). 
The notion of improving the reality through the design IS artifacts that is 
visible in design science can be used as a tool to achieve the imperative of 
change and improvement present in critical research. On the other hand, the 
value awareness of critical research can advantageously be incorporated into 
design science research in order to avoid being value naïve when trying to 
improve the world. Since design science is never value free (Niiniluoto, 
2014), it is also in line with Myers and Klein’s (2011) second principle of 
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critical research—i.e., taking a value position. Emancipatory elements in 
critical research can facilitate ethical and normative awareness in design 
science, in line with what Stahl (2008) suggests for IS in general. Design 
science researchers could use the self-critical component in a retrospective 
manner, where the researcher critically examines the design process and the 
developed artifacts.. Therefore the thesis also contributes to the IS field of 
research by suggesting a new sociomaterial methodological application—
i.e., retrospectives in design science, where artifacts are viewed as 
sociomaterial boundary objects. This thesis therefore proposes to combine 
design science with other design research streams such as critical (e.g., 
Blevis, 2006, 2007; Dunne, 2008) and reflective design (e.g., Lindblad-
Gidlund, 2009). As such, it differs from all articles in the literature review, 
since the main part (all but two) perform design science without any critical 
reflections and complement the small portion of two articles (Hansson & 
Ekenberg, 2014; Hansson et al., 2013) that claim to do critical design, but do 
not reference any design science work. 

The Quality and Ethics of the Research 
In this section, the quality of the research and the applied research 
approaches are discussed. Suitable evaluation criteria have been used, 
depending on the research method applied (design science, secondary 
analysis, and case study research). Thereafter, ethical considerations in 
regard to the performed research and the results are discussed using ethical 
guidelines for design science and information systems research in general. 

This section is divided into two main parts, the quality of the research and 
ethical considerations. As such, both parts are evaluations of the research 
from a quality and an ethical perspective.  

Quality of the Analytical Perspectives 
Before moving into the quality of the more practical parts of the research 
performed, a short discussion on the quality of the theoretical aspects of this 
research is warranted. One reason is that sociomateriality is a rather new 
theoretical perspective in IS research and the ongoing debate as to what 
constitutes sociomateriality might impact the quality of the thesis work and 
the ability to judge this quality. For instance, Cuellar (2016) argues that 
critical realism and sociomateriality are incompatible and so studying 
sociomaterial artifacts from a critical realism perspective would also be 
incompatible. The more established view, however, is that critical realism 
and agential realism are two different flavors of sociomateriality and that 
both have their merits (Cecez-Kezmanovic et al., 2014; Leonardi, 2013; 
Niemimaa, 2016b). Another aspect that might impact the quality is that 
sociomateriality incorporates several new words (imbrication, entanglement, 
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etc.) which might rather confuse than add to the ability of researchers to 
perform studies within IS (Kautz & Jensen, 2012, 2013). It can also be 
argued that approaches such as systems thinking and the concept of socio-
technical systems render sociomateriality unnecessary, since these already 
offer theoretical foundations for studying the intertwining of the social and 
material in IS (Kautz & Jensen, 2012, 2013). As conveyed I do however see 
a difference between socio-technical and sociomaterial theory in regards to 
values.  

A last aspect is the challenge of being consistent with the chosen 
ontology (according to agential or critical realism) in regard to all aspects of 
a study. A prominent example is the view of the IS artifact. Authors 
conforming to both agential (e.g., Niemimaa, 2016a) and critical realism 
(e.g. Bygstad, Munkvold, & Volkoff, 2016; Volkoff & Strong, 2013) have, 
for instance, proposed affordances as a suitable way to theorize IS artifacts. 
Boundary object theory has also been used as an analytical tool by both 
sides. For instance, Carlile, the originator of the model used in this thesis, 
has been regarded as conforming to the same school of thought as 
sociomateriality from critical realism ontology (Cecez-Kezmanovic et al., 
2014), while Doolin and McLeod (2012) adopt an agential realism 
foundation in conjunction with the use of boundary object theory. Who is 
right or wrong in these aspects I dare not say, but I have tried to convey a 
convincing argument for why my choices are compatible with my 
worldview, while remaining open to other perspectives. The definition 
adopted in this thesis, which follows that of Lee et al. (2015) is of IS 
artifacts consisting of three parts, where one is considered material and one 
is social, while the third can be both. The relationship between these parts is 
not clear, and it could therefore also be regarded as undefined in relation to, 
for instance, the type of relationship between them. I would also argue that 
the conceptualization of an IS artifact as a boundary object manages to 
capture both the material and social parts as well as the relationship between 
them, regardless of whether this relationship is regarded as internal or 
external.  

Another potential weakness of the thesis in regard to the analytical 
perspective is that I started out my research journey without much 
knowledge of theory in IS. The design efforts are mostly made with practical 
knowledge and the theoretical and analytical perspectives have been 
incorporated at a later stage. Therefore the whole thesis can be regarded as 
having an inductive approach. This has probably had an impact on the result 
and if I had worked the other way around—applying, for instance, 
sociomaterial and boundary object theory from the beginning—the result 
might have been different. It could also be argued, however, that this order 
strengthens the findings, since I have searched and adopted theories that I 
regard as the most capable to capture and understand the empirical cases I 
have participated in and studied. Therefore I have, in a critical realist 
fashion, selected the best approximations of the reality and now leave these 
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open for other researchers to scrutinize (e.g., Easton, 2010). As Gamache 
(2002:286) points out, “All practice is rooted in some theoretical framework, 
if not explicitly, then implicitly.” This research journey started with an 
implicit theoretical framework, and during the journey choices have been 
made that lead to an explicit theoretical framework that fits the underlying 
beliefs and assumptions of the author better than the initial implicit one.  

Quality of the Research 
Any research method has fundamental flaws that will limit the conclusions 
that may be drawn (Scandura & Williams, 2000). If I had started the 
empirical data collection and developed the artifacts in the first part of my 
thesis knowing what I know today, my thesis would probably have looked 
different. Many of the questions that have arisen during the work were not 
present at the beginning and the underlying beliefs have also developed 
during my journey, which in turn has affected the results. This might affect 
the validity and reliability of this thesis, since a researcher with a different 
background would probably interpret situations differently and choose 
different methods. By giving an in-depth description of the projects, and 
collaborated with others I have tried to overcome some of these issues. 

When doing critical realism studies, I would also consider it important 
also to evaluate ethical aspects, for instance, to conform to the critical and 
emancipatory aspects of critical realism. This is to some extent done in the 
next section, which focuses on ethical considerations. In design science 
research, the quality of the research should be judged by the rigor of the 
design process and the utility of the designed artifacts (e.g., Hevner et al., 
2004). I question the sole use of utility as a measure for good research (see 
research question III), but the two designed artifacts have been evaluated 
using the utility measurement in conjunction with four constructs suggested 
by Guba (1981) as important in the discussion of the quality of qualitative 
research. The constructs are credibility, transferability, dependability, and 
confirmability, and they are used since the data collection methods used was 
mainly qualitative. The case studies have been evaluated using the Guba 
(1981) constructs in the Shared Submission Function case, since the case is 
qualitative. Wynn and Williams (2012) guidelines for doing critical realism 
case study research has been used to evaluate the Forest Agency Digital 
Forest Felling case, since the case is categorized as a critical realism case 
study. That this is a compilation thesis, where the results and contributions 
mainly consist of peer reviewed articles that have been scrutinized and 
accepted by the research community, is also favorable in regards to the 
quality of the research.  
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Research Question I 

The Design of the Configurable Process Model  
Design science should be judged by rigor and relevance and utility is 
considered to depend on both these aspects (Hevner et al., 2004). To ensure 
research rigor, a renowned configurable approach, defined in Gottschalk et 
al. (2008) and its implementation in the YAWL environment13 was used. 
Also, the use of the design science guidelines (Hevner et al., 2004) improves 
the rigor of the research. The relevance of the designed artifact has been 
evaluated using qualitative case study research.  Guba (1981) proposes the 
following criteria for evaluating qualitative inquiry: credibility, 
dependability, transferability, and confirmability. Credibility refers to the 
results of the inquiry being believable and understandable from the eyes of 
the participants. Dependability means that the researcher shows that the 
process of research is logical and clearly documented. Transferability refers 
to the degree to which results can be generalized and transferred to other 
contexts. Confirmability relates to how well the results can be confirmed by 
others. Shenton (2004) further develops the criteria by suggesting strategies 
for how to adhere to these criteria in qualitative research. 

To ensure the quality of the responses, it was assured that the respondents 
had a good understanding both of the general model and the individual 
configurations derived from it. For this reason, control questions were used 
to check their understanding and the respondents were also asked to make 
suggestions for changes directly in the model. The respondents answered the 
control questions properly and also managed to apply suggested 
improvements directly in the model. They were also asked very precise and 
logical questions which showed that they understood the model well. 
Thereby the credibility aspect is considered addressed. Dependability is 
addressed by providing accurate and detailed descriptions of the case and 
methods for design and evaluation. The use of YAWL also adheres to the 
dependability criteria. Conformability is mainly addressed through 
communication in the form o a research article, reviewed by other 
researchers before being accepted to a well renowned conference. 
Transferability has not been tested since only one municipality was 
participating but an informed argument can be made that argues for some 
transferability of the artifact due to similarities of Swedish municipalities. 
The transferability of qualitative research is however questionable (Shenton, 
2004). Other aspects of the quality of the research were not investigated.  

The Design of the m-Government Solution 
According to Hevner et al. (2004), design science is mainly judged by utility 
but also by the contribution to an existing body of knowledge throughout the 
                                                        
13 YAWL Foundation. YAWL: Yet another Workflow Language. www.yawlfoundation.org, 
accessed November 2011. 
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design process. The scientific evaluation of design science output should 
thereby comprise both the utility of the designed artifacts and the quality of 
the design science knowledge outcomes (Venable et al., 2014). The 
evaluation of knowledge outcomes should, according to Venable et al. 
(2014), provide evidence that the theory is correct. With regard to the 
developed artifacts, Hevner et al. (2004:85) write that “A design artifact is 
complete and effective when it satisfies the requirements and constraints of 
the problem it was meant to solve”. Therefore the most common evaluation 
is means-end oriented evaluation (Iivari, 2007), which is mostly interested in 
how effectively the artifact helps achieve the given goals or ends (Iivari, 
2007). In line with this, Cleven, Gubler, and Hüner (2009) point out that 
utility is dependent on both relevance and rigor. Relevance is judged by 
measuring how well an artifact addresses the defined business need, while 
rigor is assured by applying appropriate methods and theoretical 
foundations. The methods used for collecting data in the second design 
process are qualitative in nature, therefore, the criteria proposed by Guba 
(1981) is used.  

The transferability of qualitative research is questionable (Shenton, 
2004). At the same time, design science demands some extent of 
generalizability since a design science output should preferably provide a 
solution to a class of problems (e.g., Hevner et al., 2004; March & Smith, 
1995), implying that even though the artifact represents an instantiation that 
solves a specific problem, generalization should, to some extent, be made to 
incorporate the artifact(s) into a class of artifacts that solves a class of 
problems. 

The studies performed in the second design process have been carried out 
in five different municipalities in Sweden. A number of other municipalities 
also participated as non-active participants, and the solution was 
demonstrated for yet another number. In total, at least 29 municipalities were 
introduced to the solution and five were involved in testing or development. 
This implies that the results cannot be regarded as a probability sample, 
considering that Sweden consists of 290 municipalities. It is also not 
possible to generalize the result to a population. This is not regarded as a 
primary goal, however, when performing qualitative research (Orlikowski & 
Baroudi, 1991).  

Swedish municipalities are autonomous and although all have to conform 
to the same laws and regulations, big differences exist in how their work is 
performed. Also, differences in population size and demography exist 
between municipalities. Thus, it is not possible to make any statistical 
generalizations (Yin, 2014) from the qualitative studies performed in the five 
municipalities. 

As already mentioned, naturalistic generalization and statistical 
generalization to a population are two different things (Gomm et al., 2000). 
The empirical contexts of the five municipalities are not that different from 
other municipalities, at least not in Sweden, and possibly in other countries 
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with a similar legal administration. All Swedish municipalities have, for 
instance, the same legal demand to answer opinions and issues from their 
citizens. Therefore, the transferability of the results to other similar contexts 
can be argued for. This also applies to generalization in a design science 
context of solving a class of problems, since consideration has been given to 
the applicability of the solution in other municipalities and other domains. I 
therefore argue that the instantiation can be transferred to incorporate several 
types of citizen-government communication and thereby solve a class of 
problems. The potential utility of the artifacts is thereby regarded as high in 
Swedish municipalities, which also implies transferability of the results of 
the second research process. Also, the findings might be analytically 
generalized into theory creation and pattern finding, using earlier theories as 
a reference with which to compare the empirical results (Yin, 2014).  

With regard to credibility, I argue that to some extent it is comparable to 
the utility judgment made in design science. The participating municipalities 
regarded the Munizapp artifacts as ‘good’ and therefore I argue that the 
results are believable and understandable from the viewpoint of the 
participants. Also, since the research is carried out in an iterative design 
cycle, there have been several opportunities for the participants to provide 
feedback. It should be noted, however, that the participants have not 
evaluated all versions of the artifacts developed and therefore their 
credibility could be questioned. The confirmability issue is mainly dealt with 
because the results of the design process have been communicated in a 
number of peer-reviewed articles, published in different academic outlets. 
Each of the articles has therefore been scrutinized and judged to be sound 
and to conform to academic standards.  

In-depth description of the research process helps in strengthening the 
dependability criterion by making it easier for another researcher to perform 
the same work (Shenton, 2004). It is notable, however, that the same 
research cannot be expected to produce the same results, since both the data 
collection and the analysis are very dependent on the researcher’s personal 
attributes and agenda (Butler, 1998). Fellow research colleagues participated 
in the data collection, analysis, and write-up of the results to minimize the 
risk of the researcher’s personal opinions having too much effect on the 
results. This also strengthens the confirmability.  

Regarding utility, which is an important requirement when performing 
design science (Hevner et al., 2004; Peffers et al., 2007), I have already 
mentioned that the participants regard the proposed solutions as ‘good’ and 
also that these solutions offer great opportunities for improvement of the 
municipalities’ work. However, in the results there are clear difficulties 
remaining in using the offered potential and therefore the utility is 
weakened. Research rigor, which is another demand of design science, is 
partly addressed by considering the four criteria stated by Guba (1981). 
Also, according to Shenton (2004), it is desirable to use well established 
methods that have been previously used in similar situations. The use of 
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Peffers et al. (2007), cited 2,241 times according to Google Scholar,14 
therefore strengthens the quality of the research.  

Secondary Analysis 
Secondary analysis was performed in article III and IV. The main concern 
when performing secondary analysis is that the researcher who does the 
secondary analysis might not have the required contextual knowledge about 
the data collection (Heaton, 2008). However, this weakness is considered of 
little importance, since the two authors who performed the analysis were 
active participants in most of the primary data collection in both research 
projects. Another disadvantage of secondary analysis is the evaluation of the 
quality of the secondary data when the researcher has no insight into the 
process and the research rigor of the data collection. This is also of little 
importance in this case, since the researchers who performed the secondary 
analysis were involved in planning, scheduling, and data collection. 
According to Magnusson (2010), this type of involvement leads to increased 
interpretive ability. Data fit can also be an issue in secondary analysis and 
regards the appropriateness of the data collected for one purpose and then re-
used for another (Heaton, 2008). Using semi-structured interviews often 
result in flexible data which can be reused, it is however important to 
investigate the fit between the research and the secondary data. Again, this 
has been adhered to since the authors participated in the data collection and 
the new questions investigated in the secondary analysis to a large extent 
developed out of the collected data. Ethical and legal issues of re-using data 
with a different purpose has also been raised (Heaton, 2008) and this might 
be a problem since new findings might conflict with the information given to 
the participants in the original study.  

Research Question II 

Shared Submission Function 
In the Shared Submission Function case, the criteria for evaluating 
qualitative research are appropriate since the case study and all data 
collection and analysis are qualitative. Therefore the four criteria proposed 
by Guba (1981)—i.e., credibility, transferability, dependability, and 
confirmability—have been used to evaluate the quality of the research.  

In the Shared Submission Function case, multiple sources of data were 
used, allowing for complementing and corroborating the findings, thereby 
strengthening the credibility of the findings (Shenton, 2004). With regard to 
transferability, Shenton (2004:71) questions “whether the notion of 
producing true transferability of the results from a single study is a realistic 
aim or whether it disregards the importance of context which forms such a 
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key factor in qualitative research”. Denscombe (2014), on the other hand, 
claims that a case can be regarded as a typical case within a class of cases, 
which would imply that findings are transferable within a class of cases.  

The Shared Submission Function was regarded as a successful case in e-
government research; however, successes are considered scarce (e.g., Flak et 
al., 2015). It is therefore questionable whether the case can be considered as 
a typical case within a class of cases. It may rather be considered a case that 
deviates from other cases. Nonetheless, there may be reasons for others to 
learn from successful cases, which can facilitate transferability. To facilitate 
transferability Guba (1981) and Lincoln and Guba (1986) advocate the 
provision of appropriate contextual information about the research in order 
to help the reader to make such a transfer. Since descriptions of the case and 
the contextual background have been provided and the objects identified 
have been described in detail together with how they are used, it conforms to 
the recommendations by Guba (1981) and Lincoln and Guba (1986) for 
creating prerequisites for the transferability of the research findings.  

To address dependability issues, the research process should be 
documented in detail, allowing others to replicate it (Shenton, 2004). Despite 
this, replication requires access to the same context, which might be very 
difficult when the Shared Submission Function case involves a project that 
will eventually end. The ambition, however, has been to provide an accurate 
and detailed description within the limits of the space afforded in research 
articles in order to facilitate replication. In regard to conformability, the 
Shared Submission Function is based on empirical research; hence the 
outcome of the thesis is based on people’s experiences of the phenomenon 
that the thesis studies. Two researchers have carried out the data collection 
and analysis in the case study together, which strengthens confirmability. 
There is, however, still a risk that information gathered has been 
unintentionally misinterpreted when making inferences, and the 
predispositions of the authors have probably had an influence on the 
outcome.  

Digital Forest Felling 
Wynn and Williams (2012) have proposed five principles for case study 
research in IS that can be used to conduct critical realism case studies, along 
with criteria for how to evaluate the quality of such research. These are 
“explication of events, explication of structure and context, retroduction, 
empirical corroboration and triangulation and multimethod” (Wynn & 
Williams, 2012:796). These are very similar to the steps in critical realism 
data collection proposed by Fletcher (2016): iterative, open coding, coding 
based on agency and structure, identification of demi-regularities, abduction 
(also known as theoretical re-description), and retroduction. Furthermore, 
Fletcher (2016) also emphasizes the importance of using mixed methods for 
data collection. The five criteria proposed by Wynn and Williams (2012) are 
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therefore considered appropriate to evaluate the quality of the Digital Forest 
Felling case.  

In the Digital Forest Felling case, contextual descriptions as well as 
events in the form of participants’ experiences are considered important 
according to the criteria of explication of events and explication of structure 
and context (Wynn & Williams, 2012). This has been adhered to by in-depth 
descriptions of both structure and agency, as well as the context of the case. 
A limitation, however, is that although boundary object theory is said to 
provide an ecological worldview where all stakeholder perspectives receive 
the same importance (Star & Griesemer, 1989), there was a better 
understanding of the government perspective compared to businesses and 
citizens. This is mainly due to the fact that access to and information from 
government participants was more in-depth. An investigation of artifacts 
developed by other stakeholders might have provided other results.  

Apart from multiple sources, both qualitative and quantitative data were 
collected in the Digital Forest Felling case, adhering to the triangulation and 
multimethod criteria of critical realism case study research (Wynn & 
Williams, 2012).  

In regard to the criteria of retroduction and empirical corroboration, the 
former should be evaluated based on the following: (i) identification of a set 
of plausible candidate causal mechanisms; and (ii) logical and analytical 
support for the existence of proposed mechanisms linking the structure to 
events. These have to a limited extent been adhered to since possible 
explanations for how and why the investigated processes are different are 
derived from retroductive reasoning; we also provide analytical and logical 
support for the proposed how and why explanations and support these with 
empirical findings. A potential weakness, however, is that we do not deeply 
elaborate or explicitly formulate the underlying mechanisms for public value 
co-creation and destruction and thoroughly test them in order to find the 
most appropriate explanation. We can therefore not know for certain which 
explanation is the correct one under the circumstances, and it is possible that 
we have missed one or several. The result is therefore rather a discussion on 
underlying causes and potential explanations that a recapitulation of clearly 
distinguishable causal mechanisms. One reason for this is that at the time 
when the case study was performed, guidance on how to identify 
mechanisms was lacking. If the study were to be repeated and such guidance 
were to be used—for instance Bygstad et al. (2016)—the result might be 
different.  

Research Question III 

Retrospectives in Design Science 
Since this research question is reflective and conceptual in nature, no 
additional empirical studies have been conducted. Criteria for how to 
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evaluate empirical research are therefore not applicable. When proposing 
retrospectives in design science, I do, however, rely to some extent on 
critical research and reflective reasoning that advocates the need for a design 
researcher to reflect on different aspects of design that go further than the 
end result—i.e., the designed artifact (e.g., Blevis, 2007; Blevis, Lim, Roedl, 
& Stolterman, 2007; Lindblad-Gidlund, 2009). I also strengthen the 
conceptual reasoning by exemplification, by revisiting the two design 
science projects I participated in. It is still possible that my own personal 
opinions have affected the result and findings. For instance, I have 
experience of agile development that is positive. I have also participated in 
non-agile software development projects, both with success and failure as a 
result. It could also be argued that my personal experience of retrospectives 
is strengthening my reasoning. Furthermore, the research article written for 
research question III has been presented at a well renowned conference,15 at 
a design science track with several senior design science researchers present. 
The presentation was very well received, which strengthens the quality of 
the research, especially in regard to confirmability.  

Ethical Considerations  
At the beginning of my thesis work, when the first articles were written, I 
tended to over emphasize the good things and downplay the problems, or 
rather, try to think of them as obstacles or hindrances for adoption or 
dissemination. This could, of course, be called technical determinism, 
something that the e-government research area has been said to incorporate 
and suffer from (e.g., Belanger & Carter, 2012; Fedorowicz & Dias, 2010; 
Goldkuhl, 2016; Heeks & Bailur, 2007). I do, however, see another reason 
that has rather more to do with ethics. As a researcher, you are quite 
dependent on the subject you are studying, and on the research grants you 
get. These are often from the public sector and if you want to be able to do 
more research within the public sector, you are probably inclined to view the 
development of e-government in a positive light. Perhaps this is another 
reason why critical research is so scarce within e-government? Not because 
the researchers, like myself, do not see the problem or actually believe that 
an information system is the solution for everything, but that it would be 
problematic from an ethical perspective to speak frankly about the problems 
encountered or observed. Also, when collecting data, we do, of course, state 
what we are interested in, often to get input for design choices or to evaluate 
some IS artifacts. Is it then ethical to use the material to write a critical piece 
on possible reasons why e-government projects are often bound to fail, or to 
state that there is a great deal of money going to waste in different projects? 
In the writing of this thesis, I have tried to accomplish a balance of critique 
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and non-critique of the e-government subject area. I have also tried to 
suggest one possible solution for the bias toward the mainstream e-
government research on positivism and determinism (e.g., Heeks & Bailur, 
2007). In order to discuss ethical issues in regard to the work performed in 
this thesis, I have considered different ethical frameworks for public sector 
research (Mitchell, 1998), design science (Myers & Venable, 2014), and IS 
(McBride, 2014).  

According to Mitchell (1998), there are four principles that a researcher 
has to consider when doing research in public administration: truthfulness, 
objectivity, thoroughness, and relevance. It could be questioned whether 
objectivity as an ethical consideration should be included in this thesis. The 
main reason is that the studies performed are mostly qualitative, and 
objectivity is not regarded as a value in such research. Critical realism 
disregards the notion of an objective truth and therefore objectivity is not an 
aim in critical realism studies either. Furthermore, several of the aspects 
suggested by Mitchell (1998) rather concern ethical considerations in terms 
of methodology. These are similar to the four ethical principles proposed by 
The Swedish Council of Science (2002), discussed in the methodology 
chapter and are considered unsuitable for discussing ethical issues with 
regard to the thesis as a whole. 

Gregor and Hevner (2013) present guidelines for positioning and 
presenting design science. However, they do not include the ethics of the 
design science efforts. Myers and Venable (2014) note a lack of ethical 
components in design science approaches and stress the importance of a 
design science researcher engaging in ethical considerations. They propose a 
set of ethical principles for performing design science research: the public 
interest, informed consent, privacy, honesty and accuracy, property, and the 
quality of the research. These ethical principles can be considered relevant 
since the focus of this thesis is design science. The guidelines can, however, 
be criticized for being too simplistic and for demanding considerations that 
are not possible—for instance, to consider all stakeholders, both involved in 
a design science project and affected by the produced artifacts in the future 
(Myers & Venable, 2014), or the requirement to ensure that “there are 
adequate safeguards in place to protect privacy, not just of those people 
directly involved with the current project (as with any behavioral research 
project), but those who might use or be affected by any developed software, 
IS, or IS development method artifact in the future” (Myers & Venable, 
2014:806 ). Furthermore, the focus on the protection of privacy and the 
focus on codes of conduct for doing ethical research in IS has been 
problematized by, for instance, McBride (2014). One example of such a 
framework is PAPA (Mason, Collins, & Cox, 1986). To address this 
limitation, the author suggests a new framework, more suitable for the 
internet age, called ACTIVE, that extends the PAPA framework (McBride, 
2014). Although it can be regarded as strange to criticize the use of codes of 
conduct and then build your own, as is the case in this article, I chose to 
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adopt the ACTIVE framework as a basis for discussing ethics in this thesis 
since I regard the framework as more in line with my philosophical 
assumptions compared to, for instance, Myers and Venable (2014). This is 
evident in how the authors consider the social and the material as linked, and 
the statement that “researchers must address information ethics in dynamic 
and evolving communities in which digital technologies are embedded in 
organizations and society” (McBride, 2014: 23). Further reasons are that the 
ACTIVE framework takes a modern view on IS and takes phenomena such 
as mobile technology and social networking into consideration.  

The ACTIVE framework builds on virtue ethics (as opposed to, for 
example, utilitarian and normative ethics), and derives actions and moral 
behavior from internal perspectives (as opposed to external perspectives of 
rules and regulations) such as character, knowledge, and motivation. It is 
also noted that these perspectives are not limited to individuals but also 
apply to organizations, communities, and society as a whole. An important 
relationship in virtue ethics is the constant tension between a practice and 
the organizations that host that practice. The six aspects of ACTIVE are 
described in table 11 below. 

 
Table 11. Ethical aspects (adapted from McBride 2014:28) 

Aspect Explanation 

Autonomy To what extent is the user master of his own information and in 
control of his interactions with an information system? One 
example is how a social media platform forces users to adapt a 
certain interface and thereby reduces the autonomy of the user. 

Community How does the information system support and develop the 
community within which it resides? An example is how 
information systems can be an essential part of a community and 
mark the border, defining the community.  

 

Transparency Is the derivation and use of the information clear to the users? 
One example is how transparency is not facilitated by the 
provision of information if information about the information is 
not also transparent, and how capabilities affect the usability of 
information. 

 

Identity How does the information system affect the user’s identity and 
purpose? Since IS can enable users to define identities, crystallize 
identities, and change and create identities that are in conflict 
with their real life identities, IS can perhaps also change the 
moral behavior of its users. 
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Aspect Explanation 

Value How can the information and the owners of the information be 
valued and respected? To address the value aspect requires an 
understanding of how an information system mediates a human 
relationship. The information system may change the 
relationship, perhaps diminishing the relationship, or refocus on 
the utility of a person instead of the person.  

Empathy Does the information system’s professional understand the effect 
of the information system on the user and their tasks? In the 
empathy aspect, the duality of IS (e.g., Stahl, 2012) is prominent. 
An IS might facilitate telling stories to enhance understanding for 
others while also diminishing the personal closeness which might 
be required to feel empathy towards others (McBride, 2014).  

 

 
With regard to autonomy, the IS artifacts designed in this thesis can restrict 
the users of the solution to perform tasks according to the processes built 
into the solutions. This issue relates to both internal and external users—i.e., 
government employees and citizens. The importance of keeping other 
communication channels does to some extent address this issue and it would 
therefore seem like the participants in the design science projects, especially 
the government employees, consider the autonomy aspect important. In the 
Munizapp solution, configuration abilities have been built in which provide 
the ability to adapt the system to a specific municipality. The configuration 
abilities are only on the municipal level, however, and not on the single user 
level. The autonomy aspect is also to some extent discussed and alleviated in 
the second part of the thesis. However, in the development of the core 
aspects for value co-creation, ethical issues are not considered among them, 
which might be a shortcoming. Related aspects are probably both the service 
value and compliance aspects, but these two may not be enough to cover 
important ethical considerations when engaging in value co-creation 
processes in the public sector. The duality of IS (Stahl, 2012) has also been 
acknowledged in this thesis, since both co-destruction and co-creation of 
value are important constructs that need to be considered when building IS 
artifacts. For instance, using IS to co-create value decreases local knowledge 
and collaboration on a personal level. In regard to the third part of my thesis, 
one of the reasons why I suggest adding a retrospective is to put more 
emphasis on ethical issues when doing design science in e-government.  

In regard to community, the designed artifacts could to some extent be 
argued to support community building: for instance, the configurable 
process model was regarded by the participating public officials as helping 
to convey a shared understanding of their work. Where the Munizapp 
solution is concerned, it has not been investigated how the solution affects 
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community building, although it is stated as one of the goals of the solution 
to engage local communities in taking care of their environment. The issues 
of defining communities to engage in collaboration and co-creation have 
also been discussed in the second part of the thesis. In the third part, no 
ethical aspects are discussed per se, but the suggestion of adding a critical 
realism retrospective to design science research is intended to address the 
lack of ethical considerations when doing design science, as noted by Myers 
and Venable (2014). 

Transparency is an important construct in this thesis, since e-government 
and open government focus on transparency. One of the main goals of 
digitalization is to make government more transparent. The way 
transparency is explained in the ACTIVE framework does, however, put 
focus on transparency as containing several layers. It is one thing to offer 
insights into a governmental process or open up government data; it is 
another to offer the capability to interpret and make use of the information, 
to consider how the information should be accessed, and to consider 
potentially harmful uses. This aspect has not been in focus in the research 
performed in this thesis. It is only in the second part that the capability of the 
users is brought forward as an important issue.  
With regard to identity, researchers have started to discuss how digitalization 
and automation affect the discretionary power of government employees (cf. 
Wihlborg et al., 2016). This is an interesting topic, but it has not been in 
focus in this thesis; however, in the Open Social e-Service project—and 
also, to some extent, in the Munizapp project—the professionalism of the 
government employees and how it is affected by the usage of IS is to some 
extent discussed.  

Values are also an important aspect in this thesis, since it is to a large 
extent focusing on co-creation of value. The differences between private and 
public values are one example. In the aspect of valuing information and how 
it affects personal relationships this is also covered to a limited extent in the 
first research question. Examples are when the positive aspects of sharing 
knowledge is considered in the design of both artifacts and the problem of 
protecting private and sensitive information is discussed in the design of the 
m-government solution, Munizapp. In the second research question this is a 
main concern when investigating value co-creation and discussion. Two 
prominent co-destruction outcomes, trusting information of questionable 
quality and loss of personal relationship can also be directly related to this 
aspect of the ACTIVE framework. In the third research question this aspect 
is not directly addressed, but similar to several aspects it is indirectly 
adhered to in the suggestions on widening the view of values of design 
science research.  

The empathy aspect can be regarded somewhat similar to the credibility 
aspect where it is evaluated whether the participants understand the inquiry, 
and in the design science projects the artifact. Thereby this aspect can be 
considered adhered to in regards to understanding of the participants in the 
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studies. In a larger perspective it is however unclear whether the effects of 
using the different artifacts are well understood in research question I since 
this has not ben thoroughly investigated. In the second research question the 
understanding of the usage was more in focus and the findings also conveys 
understanding of how IS affects work processes and relationships. The 
potential affect on the ability to feel empathy due to loss of personal 
relationship is also present but not explicated as an ethical aspect but a co-
destruction outcome. In the third research question this aspect remains 
implicit.  

When relating my work to the ACTIVE framework to consider ethics in 
information system research, it is clear that although several aspects are 
touched upon, none has been in focus. This is especially true for the first part 
of the thesis, where IS artifacts have been designed: later, ethical aspects 
have received a greater focus and suggestions for explicating the need to 
consider them have been put forward. The ethical considerations could still 
be given more focus than is the case in this thesis, however. I believe that if I 
had adopted critical realism as a philosophical assumption earlier in my 
research journey, it would have helped me to include and put more focus on 
ethical dilemmas and issues arising in the design science projects and in the 
usage of the designed artifacts. I would argue that performing a retrospective 
in design science from a critical realism perspective forces the 
acknowledgement of ethics. One reason is that, as mentioned, critical 
realism offers a way for researchers to critique the existence and ethical 
value of social structures (Wynn & Williams, 2012). 

Future Research 
This thesis represents the start of a research journey. Future research should 
focus on building design knowledge for e-government research and value 
co-creation. Regarding the IS artifact as sociomaterial boundary object from 
a critical realist perspective does not necessarily imply that it is a way to 
ensure that IS artifacts are designed in a better way. What is implied, and 
shown in this thesis, is that sociomaterial boundary objects can facilitate the 
understanding of IS artifacts, in use or during the design, and that it is 
suitable to evaluate other aspects than the utility of the artifact. Whether it 
can also be used to improve the design—for instance, leading to more co-
creation of value while minimizing co-destruction—is left for future 
research to investigate.  

An interesting future research would be to expand the ideas put forward 
in this thesis and investigate how boundary object theory and critical realism 
can be combined to develop and evaluate artifacts within and outside the e-
government research domain. Furthermore, future research should expand 
the idea of performing retrospectives. Three specific areas are considered 
important to include in such a retrospective to gain knowledge and 
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understand how design is done (Weedman, 2008): the design science 
research problem, the design science research artifact, and the design science 
research evaluation. Therefore design science research is complemented by a 
tool to extract knowledge from design science endeavors regardless of the 
success or failure of the project in terms of utility. It is suggested that the 
retrospective is carried out according to critical realism philosophy, using 
sociomaterial boundary objects as an abstraction of the artifact to capture 
both the material and the social aspects of design science artifacts. 

One possible way forward would be to continue the work of Wynn and 
Williams (2012) on case study research using critical realism and develop 
their guidelines to fit critical realism guided retrospectives in design science. 
What type of knowledge is generated from such research and how it 
complements prescriptive design knowledge would also be of interest for 
future research. To evaluate the benefits of retrospectives in design science, 
further empirical studies are also required.  

Another interesting avenue for future research regards ethics. To perform 
such an investigation, a critical realism retrospective could be performed on 
the Munizapp project and the resulting artifacts in use. One example is that, 
as stated in the ethical considerations section, the core aspects of value co-
creation do not include ethical aspects. This would be beneficial to include 
and future research should investigate how such an aspect could be designed 
and how it relates to the other aspects suggested. Furthermore, it would be 
interesting to investigate how the Munizapp solution has affected local 
community building in the municipalities using the solution. Other ethical 
aspects such as identity, value, and empathy in regard to the usage of the 
Munizapp solution could be further investigated in future research. The 
different layers of transparency and the identities of different users are also 
important and could be an interesting venue for future research.  

On a higher level, it would be of interest to further develop guidelines for 
how to judge the quality of e-government design research performed in a 
critical realism fashion. For instance, the importance of including ethical 
considerations should be incorporated into such a framework.  
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m

entioned or area closely 
related to co-creation. 

R
egards design or value 

co-creation 

M
ain focus on design or 

value co-creation 

A
rticle N

o 

N
/A

 

C
ategories of open 

innovation. 

O
pen innovation. 

Exploratory case 
study. 

D
esign is m

entioned. 

 C
o-creation im

portant 
in the result. N

ot used 
as theoretical fram

e. 

59 

N
o 

A
 novel process for the entrepreneurial 

co-creation of IT value. 

 M
ixed m

ethod approach including a 
literature review

, an exploratory case 
study and a confirm

atory field study. 

D
esign is not m

entioned in the paper. A
 

m
odel is proposed based on co-creation 

and institutional entrepreneurship 
theories. Perhaps this could be regarded 
as design. The research question is 
how

ever not a design question. 

 C
o-creation 
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N
/A

 

U
nclear, a description of a 

platform
 for com

m
unication. 

IC
T4D

 

N
o m

ethod section, unclear. 

C
o-creation m

entioned. 
D

esign m
entioned. 

N
o 

N
o 

61 

N
o 

U
nclear, only 

descriptions of 
w

hat perhaps w
ill 

be done. 

C
row

dsourcing, 
co-creation 

N
o m

ethod 
section, unclear 

 D
esign 

C
o-creation 

62 
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E
valuation/ ex-ante, ex-

post/ activities 

C
ontribution/ 

T
ype of A

rtifact 

A
rea 

M
ethod 

E
ither design or value co-

creation or both 
m

entioned or area closely 
related to co-creation. 

R
egards design or value 

co-creation 

M
ain focus on design or 

value co-creation 

A
rticle N

o 

N
/A

 

Propose a theory for 
understanding social 
m

edia use. 

Social m
edia. 

Interpretive case study. 

C
ritical tow

ards the 
concept of co-creation, 
suggest alternative 
theories for 
understanding social 
m

edia. 

N
o 

N
o 

63 

N
o 

M
odel for co-

creation. 

 N
o m

ethod 
section, 
conceptual. 

  C
o-creation 

64 

N
o 

U
nclear 

Participation 

N
o m

ethod section, case 
studies and R

&
D

 approach 
m

entioned. 

 B
oth design and co-

creation is referenced 
several tim

es. B
ut the 

focus is unclear. 

N
o 

65 
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