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Abstract 

In 2018 the Swedish government approved a SEK 350 million grant to increase 

the municipal implementation and use of welfare technologies in areas such 

as health care, care, and social service. Welfare technologies have been 

criticized for their effects on care workers’ work environment, such as 

increased stress due to time and performance demands. Research also points 

to how eldercare organizations are becoming victims of technological 

determinism as a result of the constant pursuit of the latest technologies. From 

this critique, this thesis uses Feenberg’s work ‘questioning technology’ as a 

philosophical lens and investigates, on a discursive level, the values and 

assumptions among the actors related to welfare technologies with the 

purpose of achieving a greater understanding of these negative effects. Using 

an exploratory research approach, the first part of this thesis investigates the 

conceptions among actors related to welfare technologies, represented by 

designers (engineers), decision makers (managers), and users (care workers). 

This is followed by a value identification study comparing values among 

actors to definitions of welfare technologies. The second part of this thesis 

takes a more solution-oriented approach by creating an evaluation 

methodology called Technology Implementation Evaluation Score (TIES), 

which has as its purpose to, as a combination of traditional positivistic 

methodologies, include users in the technology evaluation by incorporating 

qualitative data such as opinions and assessments to a greater extent. The 

thesis then performs a sensitivity analysis on TIES using extreme values, 

which shows that the methodology succeeds in making users’ experiences 

and opinions better heard during evaluation then they have been in the past, 

thereby reducing the validity problem that contributes to unintended 

consequences of performance indicators. Conclusions highlight the fact that 

the actors involved in the design, implementation, and use of welfare 

technologies have different perspectives influenced by their knowledge 

traditions and professional norms, and that these affect the assumptions that 

are made regarding the users of welfare technologies. Welfare technologies 

are today designed and implemented by professions led by techno-economic 

rationality or management values, which provide ill-designed technologies, 

as the users’ needs are not identified before the technology is implemented.  

To counteract this TIES provides a way to evaluate the effects of welfare 

technology and by that include the needs important to provide a successful 

welfare technology solution for the users, which is the care profession.
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Sammanfattning 

Under 2018 godkände den svenska regeringen ett bidrag på 350 mSEK i syfte 

att öka det kommunala genomförandet och användningen av 

välfärdsteknologi inom områden som hälsovård, vård och socialtjänst. Kritik 

har riktats mot effekterna av välfärdsteknologi gällande vårdpersonalens 

arbetsmiljö, såsom stress på grund av tid och prestationskrav. Forskning 

pekar också på hur äldreomsorgsorganisationer blir offer för teknisk 

determinism som ett resultat av den ständiga strävan efter den senaste 

tekniken. Från denna kritik använder denna avhandling Feenbergs 

arbete ’questioning technology’ som en filosofisk lins och undersöker värdena 

och antagandena bland aktörerna relaterade till välfärdsteknologi i syfte att 

uppnå en större förståelse för dessa negativa effekter. Genom en explorativ 

forskningsstrategi undersöker den första delen av denna avhandling 

uppfattningarna bland aktörer relaterade till välfärdsteknologi representerad 

av designers (ingenjörer), beslutsfattare (chefer) och användare 

(vårdpersonal). Det följs av en värdegrundsstudie som jämför värden mellan 

välfärdsteknologi definitioner. De andra delarna av denna avhandling tar ett 

mer lösningsorienterat tillvägagångssätt genom att skapa en 

utvärderingsmetodik som kallas Technology Implementation Evaluation 

Score (TIES) som har till syfte att som en kombination av traditionella 

positivistiska metoder inkludera användarna i teknikutvärderingen genom 

att använda kvalitativa uppgifter så som åsikter och bedömningar i större 

utsträckning. Därefter utförs en känslighetsanalys med extremvärden på TIES 

vilket visar att metoden lyckas inkludera användarnas upplevelser och åsikter 

i större utsträckning, vilket bidrar till att minska oavsiktliga konsekvenser 

utav användande av prestationsindikatorer. Slutsatser belyser det faktum att 

de aktörer som är involverade i design, implementering och användning av 

välfärdsteknologier har olika perspektiv som påverkas av deras 

kunskapstradition och professionella normer, vilket påverkar antagandena 

om användaren av välfärdsteknologier. För att motverka detta är TIES ett sätt 

att utvärdera effekterna av välfärdsteknologi och därmed inkludera de behov 

som är viktiga för att tillhandahålla en framgångsrik välfärdsteknologisk 

lösning för användarna, vilka är vårdpersonalen. 
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1 Introduction 

Since the early 20th century, digitalization has been one of the main focal 

areas of the Swedish public sector, and is often referred to as having driven 

the creation of an efficient public sector (Regeringskanliet, 2016). This focus is 

shown in the issuance of multiple grants and governmental investments: for 

example, the creation of the Agency for Digital Government (DIGG) in 2018, 

the Swedish E-delegation of 2009–2015, and the IT commission (1998–2003). 

In 2018 the Swedish government approved a SEK 350 million grant to increase 

the municipal implementation and use of welfare technologies in areas such 

as health care, care, and social service (Socialstyrelsen, 2018). 

Because of these grants, the term ‘welfare technology’ has been used with 

increasing frequency related to digitalization in the care of elderly and 

impaired people. Some researchers have noted that the term has been vaguely 

defined (Brynn, 2016), as it overlaps with other terms such as e-health and 

impairment aid (Kunskapsguiden, 2020). Another indistinct aspect of welfare 

technologies is their purpose, as the term can include both digital technologies 

used to support care workers, such as planning systems, cameras, and alarms, 

and also digital technologies to support care receivers or their relatives, such 

as robotic kittens, video solutions, and communication tools. This wide 

definition of what welfare technologies are contributes to confusion regarding 

their purpose. Welfare technologies used by care workers are often meant to 

create efficiency and save time to solve the problem of an increasing number 

of elderly who depend on help and support in combination with the struggle 

to find educated care personnel, a problem also known as the demographic 

challenge (Kamp et al., 2019). For care receivers or their relatives, the purpose 

of welfare technologies is more often related to quality of life for the elderly, 

such as social aspects. 

As the Swedish public sector has invested heavily in welfare technologies, 

these technologies have also received criticism for their effects, especially on 

care workers. It has been shown that technologies in care sometimes actually 

make care less efficient by demanding increased administrative time 

(Hägglund et al. 2006; Mariam 2013), thereby producing stress for care 

workers (Marchesoni 2015; Melkas 2010). Additionally, implementation of 

new technologies in care has been shown to challenge care workers’ own 

definition of good care by shifting their focus to performance-based values 

(Brebner et al. 2005; Jansson 2007; Broens et al. 2007; Scandurra et al. 2005; 

Wälivaara et al. 2011; Tinker & Lansley 2005). Frennert (2019) highlights the 

fact that eldercare organizations are becoming victims of technological 
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determinism as a result of their constant pursuit of the latest technologies. 

This leads to a lack of focus on the actual purpose of welfare technologies and 

contributes to a belief that welfare technologies are ready-made or plug-and-

play solutions (Frennert, 2020). Frennert (2020) also points out that welfare 

technologies are related to social structures and power relations within 

eldercare organizations and concludes that there is a need to continue to 

describe and analyse appropriate methods and processes for implementing 

welfare technology in municipal eldercare organizations. 

To understand why some welfare technologies succeed and some do not, 

the social structures and power relations related to them must be further 

investigated. In doing this, the actors involved in the implementation process 

from design to usage are identified as the designer, decision maker, and user. 

(Orlikowski, 1992, p. 409). Behind the design of welfare technologies are the 

first actors, the designers or creators, often recognized as engineers or 

computer scientists. Deriving from a positivistic knowledge background, they 

are ambitious in trying to solve problems handed to them, often with the best 

intentions. But the problems related to welfare technologies are often complex 

and involve multiple stakeholders. This complicates the process of designing 

and creating an appropriate solution, as the solution demands sometimes 

contradict each other. Stapelton et al. (2005) observe that technology 

development activities are based on a rationalism which is inappropriate for 

knowledge treatment in the context of human-centred systems thinking. As 

welfare technologies involve humans to a great extent, this rationalistic view 

becomes problematic. The second group of actors are decision makers, 

recognized as the management. They decide what welfare technologies to 

implement and are often under pressure from budget constraints, and 

therefore they need to consider economic factors, even though they are aware 

that increasing care quality may require a more expensive solution. The third 

group of actors are the users, representing the care workers, who want 

functionality that will support them in their everyday work of providing good 

care. From the care worker perspective, economic factors are less important 

than the care receiver’s quality of life.  

The above identification of actors and their relation to welfare technology 

is used in this thesis as a hypothesis to investigate and discuss the different 

perspectives of these actors. A discursive level of analysis is used to 

investigate not the actual relationships themselves but rather the effects of the 

knowledge backgrounds of the actors on their relationships to the welfare 

technology. The three types of actors affect the social structures and power 

relations around welfare technologies by holding separate perspectives 
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deriving from their professional values. Keeney (1992) describes this as the 

problem of multiple stakeholders, and considering it often leads to more 

complex decisions about what values to prioritize. All three professions want 

to perform well, which results in a tug of war among them. 

1.1 Purpose and aim 

The purpose of this thesis is to investigate the social structures and power 

relations among welfare technologies and their actors, meaning that it is 

performed on a discursive level by focusing on the knowledge traditions of 

the actors and not the physical relationships. The investigation aim to further 

to create a deeper understanding of why welfare technologies fail to support 

care workers in providing care. This is done to identify and compare values 

among the actors related to welfare technologies, and also to provide a tool to 

identify successful and unsuccessful implementations of welfare technologies. 

This tool uses both statistics, such as economic factors, and the opinions of 

care givers and care receivers. This thesis is separated into two parts: 

Part 1: The first part uses the actors related to welfare technology design, 

implementation, and use, to create an analytical framework influenced by 

Orlikowski’s (1992). The analytical framework is used to discuss values held 

by each of the three actors – designer, user, and decision maker – in their 

relationship to welfare technologies. These values are related to the 

assumptions and intentions that lie behind the design, implementation, and 

usage of welfare technologies, and therefore they help determine whether the 

technologies fail or succeed in providing support to care givers.  

 

Part 2: The second part of the thesis takes a solution-oriented approach by 

creating an evaluation method for controlling the effects of welfare 

technology implementation, created from knowledge in part 1. By including 

both qualitative and quantitative information from statistics, opinions, and 

experiences of care workers and care receivers, the evaluation method focuses 

on the discovery of situations in which welfare technologies either fail or 

succeed in supporting care workers. The evaluation methodology is tested 

using a sensitivity analysis to investigate the validity of including both 

quantitative and qualitative data in the evaluation. 
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1.2 Research questions 

To address this problem, this thesis aims to answer the following two 

research questions. 

1. How can we understand the values and assumptions behind welfare 

technology design, implementation, and usage in a deeper sense? (Part 1) 

2. How can we ensure that the design corresponds to the needs of the users? 

(Part 2) 

1.3 Disposition 

In the next chapter, this thesis presents previous research in the field of 

information systems (IS) and research on the effects of welfare technology 

implementations and usage. The thesis then presents philosophical points of 

departure describing technology as a non-neutral phenomenon affecting 

society by contributing to the political discussion. This is followed by a 

description of the vital theoretical tools and the construction of the analytical 

framework used later in the analysis. The Methodology chapter describes the 

research process, with separate sections for Part 1 and Part 2. Finally the 

Results and Analysis chapter presents the results from each of the four papers 

included in this thesis together with results from the application of the 

analytical framework.  
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2 Previous research 

The research field of information systems (IS) developed from the 

knowledge concerning information and communication technologies (ICT) in 

organizations, with the aim of achieving more effective practice. IS innovation 

is often driven by the rational capabilities of IS, deriving from a normative or 

functionalist research paradigm (Hirschheim and Klein 1989; Schultze and 

Leidne 2002) rooted in techno-economic rationality (Avgerou & McGrath, 

2007). Critiques of the existing techno-economic rationality within IS research 

point out the significance of the social context and the political behaviours of 

actors involved in IS innovation (Avgerou et al. 2004; Ciborra 2002; Ciborra 

and Lanzara 1994; Introna 1997; Kumar et al. 1998; Walsham 2000, 2001). In 

regard to power, Jasperson et al. (2002) found that a rational perspective is 

dominant in how researchers view the relationship between power and 

information technology. The balance of rational versus interpretive 

perspectives in the use of ICTs is uneven and needs to be equalized. IS 

research has identified IS projects in public or mixed public and private 

organizations (such as the health care system in many nations) as persistently 

problematic projects which are repeatedly confronted with multiple obstacles 

and are either rejected or fail to lead to expected outcomes (Bloomfield et al. 

1992; Bloomfield et al. 1997b; Dunker 2000; Klecun-Dabrowska and Cornford 

2000; Louw 1999). Among technologies within the health care sector, ‘welfare 

technologies’ are affected by this phenomenon. 

2.1 Welfare technologies 

According to Hofmann (2013), welfare technologies are not necessarily 

different from traditional technologies but differ from traditional health care 

technologies in the area in which they are being used (at home), the users 

(patients, relatives, etc.), their user groups (older people and/or people who 

are physically or mentally impaired), and their purpose (support, social 

stimulation, etc.). They cover a large span of technologies, including tele-care 

solutions, automatic toilets, eating robots, GPS trackers, and many others. 

They are envisioned as leading to a new and smarter form of retrenchment, 

promising better quality, empowerment of clients, and work that is smarter 

and of higher quality (Danish government et al. 2013). Some researchers even 

claim that welfare technologies are the new mantra for reforming the Nordic 

public health and social care systems (Kamp et al., 2019). In 2016, Brynn (2016) 

wrote that the definition of welfare technologies was vague and needed to be 



 

22 

set. Since Brynn’s conclusion in 2016, a definition has not been established, 

and the existing definitions vary in terms of welfare technology’s 

contributions. Some are more focused on saving time, streamlining 

organization, and solving the demographic problem, while others focus more 

on providing good quality care through security, activity, and participation. 

In the same way, researchers have different conceptions of what the purpose 

of welfare technologies should be. For example, la Cour and Hojlund (2019) 

connect them to the purpose of time efficiency, stating that they should aim 

to improve the rhythm, tempo, and temporal complexity of nursing homes.  

Regarding multiple stakeholders and varying conceptions of the purpose 

of welfare technology, some research has proposed value matrixes 

(Kolkowska et al. 2017). And both reports and research have shown the need 

for the development of methods to evaluate these technologies (Zander et al., 

2020). 

From a wider health care perspective, researchers have questioned what 

value actually is in health care, meaning that it has not been provided due to 

multiple conflicting goals (Porter, 2010). Porter (2010) states that value in 

health care should be measured based on health outcomes and not the volume 

of services delivered. More care is not always better care, and there is a need 

to turn the focus from volume to value. Today health care evaluation equates 

good results with cost minimization and efficiency, which leads to a goal of 

cost containment rather than value improvement. The focus on time and cost 

also affects the choice of technologies; those that can provide increased 

efficiency are prioritized. 

Research on ICT systems in home care finds that the interfaces are poorly 

designed and therefore fail to support care givers in their work (Scandurra et 

al., 2006). Much research on welfare technologies has been critical of their 

effects on the care workers’ working environment. One critique is that the 

technical problems that come with technologies take time from actual care, 

decreasing care efficiency (Hägglund et al. 2006; Mariam 2013). Moreover, if 

technology is misused it can contradict its actual purpose (Wälivaara 2009), 

producing stress for care workers (Marchesoni 2015; Melkas 2010). Another 

critique is that new technology is perceived to threaten care workers’ own 

definition of what constitutes good care (Brebner et al. 2005; Jansson 2007; 

Broens et al. 2007; Scandurra et al. 2005; Wälivaara et al. 2011; Tinker & 

Lansley 2005), shifting their perception towards performance-based values.  

Frennert (2019; 2018) points out that there is a risk of eldercare 

organizations becoming victims of the fast pace at which technology develops, 

as the rhetoric of existing technological determinism encourages pursuit of 



 

23 

the latest technological innovations without identifying actual needs. 

Pekkarinen et al. (2020) look into the use of robotics in elderly care and 

conclude that the knowledge of social-technical transitions is turbulent and 

has not found its pathway. Social processes influence technological and 

political processes, which in turn influence the meaning of technology as well 

as needs and usage patterns among end users. 

Regarding sociotechnical transitions, Frennert (2020) highlights five 

interconnected key points related to the implementation of welfare 

technology: 

1. Implementation of welfare technology is a sociotechnical process which 

includes mutual learning and mutual transformations between the care 

organization structure and the care worker. 

2. Welfare technologies are not plug-and-play solutions because both the 

technology and the organization are situated simultaneously and 

therefore shape and reconstruct each other.  

3. The focus when implementing welfare technologies should be on the 

purpose, which is to provide quality care, and not on the technical aspects 

or a particular technology. 

4. Implementation should build on a shared strategy or vision drawn by 

politicians and management in conjunction with the end users. 

5. Successful implementation of welfare technology requires sufficient time 

and resources as well as plans for maintenance. 

To summarize the five key points above, there exists a lack of 

understanding of the social construction and power relationships behind the 

implementation of welfare technologies. There also exist assumptions about 

welfare technology building on techno-economical rationality that see it as a 

simple plug-and-play solution.  

This view connects to another critique that technologies are formalizing 

professional care by becoming an instrument of management registration and 

control instead of supporting the daily work of care personnel (Hjalmarsson 

2009; Hedström 2007). This means that there is a greater focus on having care 

workers follow a strict organizational schedule (which derives from an 

excessive focus on the time required for care delivery) than on the personal 

interaction between care workers and care receivers (Bergschöld 2016, 2018; 

Hjalmarsson 2009; la Cour et al. 2016). Bergschöld (2018) reports how care 

workers are changing the way in which they do their job in response to time 

pressure, resulting in workers cutting visits as short as possible and using 
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technology to strategically produce and maintain quantitative representations 

of themselves as skilled workers. This forms a tension that pulls care workers 

between strict work schedules (to secure quality and efficiency) and the need 

for interaction flexibility in providing care (Abbot et al. 2016; Abbott et al. 

2018).  

Some researchers even state that these effects on care givers results in 

objectification of patients, reducing them to passive bodies that are simply 

moved around (Kitwood 1997). In response to this critique, more person-

oriented care models have been proposed. Heggestad et al. (2015) claim this 

can be achieved by seeing the elderly client as a ‘whole person’ needing a 

certain amount of time and resources to have a good quality of life. Others 

describe this as ‘seeing the elderly as he or she is’ (Nåaden & Sæteren 2006; 

Rundquist & Severinsson 1999) and ensuring that the person is feeling seen 

and has been given enough of the care giver’s time’ (Heelleberg & Hauge 2014; 

Lillebroken 2014; Lillebroken et al. 2017).  

 

This identification of critiques related to the negative effects of welfare 

technologies on their users – that is, care givers – demonstrates the need for 

further scientific work regarding its underlying reason.  
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3 Philosophical points of departure 

This chapter describes the philosophical points of departure that are used 

thought out this thesis. Starting with a discussion of the political power of 

technology deriving from the traditions of humanism and determinism and 

moving to theories of the social construction of technology (SCOT), the 

epistemological standpoints are described. 

3.1 Humanism and determinism 

The history of technology shows that only recently have scholars outside 

technical fields become interested in its problems and achievements. 

Previously the humanities rejected this discourse and technology as 

unworthy, and technical activity was classified as an economic concern and 

did not raise issues of rights and responsibilities in relation to it that are 

considered relevant to the state. In this sense technology was treated as 

neutral by instrumentalists, meaning that it required no particular 

philosophical explanation or justification. Feenberg (1999) finds the concept 

of modernity, which is ‘a trend in the emerging biological and social sciences 

of the late 18th and 19th centuries’, strongly rooted in the idea of progress 

which lay its promises in technology. In the late 1900s, progressivism become 

equated with technological determinism, meaning that the materialist maters 

common interpretation ruled and believed that technological progress would 

lead to humanity’s advance to freedom and happiness. 

According to Feenberg (1999), the progressive thinkers were well aware of 

the link between humanism and determinism, meaning the social division 

preventing humanity from acting as the concrete subject of its own history. 

But by progressive thinkers seeing competing social groups and nations as 

proxy for the human race, it was ignored. This led to quick development into 

a universal treatment regarding differences in culture. Assumptions were 

made that technology is neutral, and it was therefore seen as only shortening 

the path to natural ends, not altering it. This neutralization led technology 

even further away from political controversy. This view has led to seeing 

technological advancement as the advance of the humankind. Feenberg (1999) 

exemplifies this with how we perceive the journey to the moon, as ‘we’ as 

humankind went to the moon. 

Feenberg (1999) writes that the success of technology and data has led to 

great effects on our human social life, with obvious political impacts. This can 

result in either politics becoming another branch of technology, or technology 
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being recognized as political. The first leads to a technocratic trend in which 

public debate is replaced by technical expertise, and the second leads to the 

view that technology attributes are more than instrumental. This means that 

technology is not neutral but embodies specific values, and therefore its 

spread is not innocent but shapes our life in modern societies. In other words, 

technological development transforms what it is to be human. Feenberg (1999) 

refers back to Max Weber’s expression of the ‘iron cage’ of rationalization, 

where he states that modernity is characterized by technical thought which 

threatens non-technical values by extending deeper into social life. 

3.2 Social construction of technology (SCOT) 

One branch of response that has arisen from the naïve technologically 

deterministic picture of technology as neutral and objective is the social 

constructivist critique. This says that technology does not determine human 

action but rather human action shapes technology, and technology usage 

cannot be understood without understanding the social context it is 

embedded in. Within the field of science and technology studies, this theory 

is advocated as social construction of technology (SCOT). It seeks to 

understand the reasons why technology is ‘accepted’ or ‘rejected’ in a social 

context. SCOT has the understanding that technological success depends on 

who is defining what success is, which means that technical criteria need to 

be defined according to the desired effects of the technology. 

Orlikowski (1992) mentions three streams of SCOT. The first is how we 

rely too much on the human capacity for using technology, meaning that 

assumptions are made about how a technology is deployed and appropriated 

which do not always correspond to reality, where social and economic forces 

have a great impact, sometimes beyond managerial intent (Powell 1987; Sabel 

1982; Shaiken 1985). The second stream is how multiple shared interpretations 

of the same type of technology affect its development and how it is enacted 

by humans. Researchers who have looked at this empirically are, for example, 

social constructionists such as Bijker (1987) Bijker, Hughes and Pinch (1987), 

Collins (1987), Pinch and Bijker (1984), Woolgar (1985), and Wynne (1988) are 

within the field of IS (Hirschheim, Klein and Newman 1987; Klein and 

Hirschheim 1983; Newman and Rosenberg 1985). The third and final stream 

Orlikowski mentions is, as touched upon earlier, the fact that technology is 

devised and deployed for the political and economic interests of powerful 

actors. Work in this area has been done by researchers such as Feenberg (1999). 
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As a summary, SCOT constructs the main pillars for the philosophical 

points of departure used in this thesis. From Feenberg’s view of technology 

as political, this thesis views technology as something that constantly affects 

how we as humans do things and therefore influences who we are. By 

identifying values among creators, designers, users, and decision makers 

involved with the technology, the author believes that we can in a greater 

sense understand the reasons for its effects, successful or not. Understanding 

is in the subjective realm where each individual interprets technologies in 

their own way, and it includes more than just artefacts such as knowledge, 

tasks, and techniques. Together with this is the understanding that 

deterministic methods are never fully neutral, as they always include 

assumptions and delimitations. An example is categorization. Information 

and data need to be sectioned into manageable categories, which implies a 

simplification of an otherwise more complex reality. As the categories are 

created, however, the subjectivity seems to be erased, even though it still 

exists. When using deterministic methods that include a simplification such 

as, for example, categorization, the result should not be seen as objective. This 

does not mean that the methods are seen as not useful, but that an awareness 

of the subjectivity beneath them needs to be raised even among the 

professions building on deterministic knowledge, such as engineers. 

Deterministic methods have the potential for improvement – for example, by 

including the understanding that the interactions between humans and 

technology are complex and are dependent on perspective. 

This thesis is written from an engineering perspective but with the aim of 

improving deterministic methodologies used in this knowledge tradition. 

This is done by adding the awareness that subjectivity always exists and 

cannot be erased by categorization or any other type of simplification. By 

having this awareness, an engineer can increase the quality of methods and 

models, making them more usable in practice. 
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4 Analytical framework 

This chapter first presents the theories vital for understanding the research 

problem and the concepts related to it. It starts by describing values and how 

they are positioned among different professions and institutions, leading to 

the new public management (NPM) movement. This is followed by a 

description of an existing measurement culture in which statistics is more 

prominent than qualitative and more subjective data in today’s welfare 

organizations in Sweden. This together with a technological determinism that 

strives to implement the latest technologies leads to a description of how 

assumptions and intention affect the outcome of a decision or action. Finally, 

the theory of trivial measure fixation and the structural model of technology 

are described as a basis for creation of the analytical framework.  

After the theoretical tools the analytical framework is presented, building 

on ‘the structural model of technology’ by Orlikowski (1992) which is a 

descriptive framework for describing the relationships involved in 

technology use and creation within organizations. In combination with 

‘communities of practice’, and the notion of ‘inscriptions and de-scriptions’ 

the framework provides a hypothesis describing how designers inscribe their 

vision, based on certain assumptions, into the technology, which creates a 

script that later has to be de-scripted by the user.  

4.1 Values 

Values are represented as the fundamental base and driving force for 

decisions and actions and have the ability to conflict with or support each 

other. Conflicting values are two or more values that oppose each other – for 

example, economic and environmental values (Keeney, 1996a).  

Friedman (1996) looks at the complexity of values related to the design of 

computer technology. He concludes that it is a complex task and exemplifies 

it as a form of standardization, which can both help and restrict users by both 

freeing them from the burden of relearning and restricting their possibility of 

controlling the technology. This relates to the question of how to build things 

‘right’, a question that is today often associated with reliability, efficiency, and 

correctness. Friedman states that this association needs to be questioned and 

that we need to continue to conceptualize values carefully and study them to 

achieve progress. ‘Value focused thinking’ is a concept proposed by Keeny 

(1996b). It is derived from the problem of decisions often being elaborated 

backwards by starting with identifying alternatives rather than articulating 
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values, which he calls ‘alternative-focused thinking’. Alternatives are, 

according to Keeny, only relevant because they are means to achieve values, 

and even though iteration between values and alternatives, the basic principle 

should always be ‘values first’ (Keeney, 1994). 

Different knowledge traditions are characterized by values, as they 

originate from a desire to achieve a certain goal or accomplish a specific task. 

These knowledge traditions can be described as a form of communities of 

practice (CoPs). 

4.2 Communities of practice (CoPs) 

According to Wenger and Snyder (2000), today’s economy runs on 

knowledge. Companies capitalize on that fact through organizational forms 

such as cross-functional teams, customer- or product-focused business, and 

work groups intended to capture and spread ideas. As cross-functional teams 

has been shown to be effective, another form of organizing called CoPs has 

emerged. They describe groups of people informally bound together by their 

shared expertise and passion for a given subject – for example, nurses in elder 

care or engineers developing a certain type of hearing aid technology. A 

significant character of CoPs is that they connect or meet to share their 

experiences and knowledge with an open creative sense to stimulate the 

creation of new approaches to problems (Wenger, 2011). There is a movement 

to stimulate and nurture CoPs within organizations, but this has not been a 

simple task, as CoPs are resistant to supervision and interference. According 

to Wenger (2011) communities of practitioners are a direct link between 

learning and performance, as the same people participate in the CoP as in the 

business units. This also means that the knowledge of an organization lives in 

a constellation of CoPs, each concerned with a specific aspect of competence 

which the organization is in need of. Depending on the type of organization 

in which CoPs exist, they derive from different value norms. One specific 

difference regarding value norms is whether the organization is in the public 

or the private sector. 

Values found in the private and public sectors vary in many aspects but 

most visibly in the private sector’s focus on profit and efficiency to survive 

among competition, while the public sector does not have the same pressure 

to achieve a large profit, as it is financed by taxes. Larson (1997) has identified 

values related to the two sectors and found that the private sector values are 

characterized by the aims of decreasing costs and improving profit by 

reaching high levels of efficiency and effectiveness, while the public sector is 
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characterized by values such as equality, accountability, control, and the 

public good. The private sector has similarities to values found in the 

descriptions of the industrial society (Bell, 1976). During industrialization, the 

production process was improved, providing more optimal ways to produce 

and thereby increasing profit by decreasing costs. This production logic based 

on economic rationality still lives and provides a base of values characterizing 

the notion of today’s information society (Masuda 1981), affecting the way 

private companies survive in the private market today. As this strategy has 

been proven to work well among production companies, the belief in its 

potential has spread to companies that provide services, although in some 

cases it does not fit properly. For example, the application of economic 

rationality has not been highly successful in certain service-providing 

organizations – for example, social service, care, and education organizations, 

which are identified as welfare organizations. These welfare organizations are 

often found in the public sector and do not derive from the same values as 

production companies, meaning that they do not have a main objective of 

generating profit but instead of providing quality service, such as care or 

education. They build on a welfare logic that does not aim to provide profit 

but aims to improve the welfare of society.  

Welfare is an ambiguous concept related to most factors that determine a 

citizen’s living conditions, such as life span and income, and originates in the 

poverty experienced during the 15th century. The term is commonly used in 

a narrower sense today to refer to social insurance and welfare services such 

as health and social care and schools. Pierson related welfare to ‘well-being’ 

and divides the term into three concepts: social welfare, or collective sociable 

provision of welfare; economic welfare, or welfare secured through markets 

such as church, voluntary work, and family; and state welfare – social welfare 

provided by the state, such as governmentally financed health care and 

education (Pierson, 1998). Thus the concept of welfare is to provide well-being 

to citizens, but there are also strong economic aspects to its provision.  

The belief in the potential of economic rationality has led to the NPM 

movement, which represents the application of private market logic to public 

sector organizations.  

4.3 New public management (NPM) 

NPM evolved from industrialization conceptualized into European 

administration systems and has become a ‘slippery label’ (Manning, 2000, 
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Savoie, 2006). Dunleavy et al. (2006) separate the concept into three chief 

themes: 

 Disaggregation – Splitting up large public sector hierarchies similar to 

larger private corporations. This is done to achieve wider, flatter internal 

hierarchies and reconstruct the managerial system to create a different 

pattern of control. 

 Competition – Using the purchaser/provider separation stimulation of 

internal competition found in the private sector. 

 Incentivization – Moving away from involving managers and staff and 

rewarding performance in terms of public service and professional ethos. 

This increases the emphasis on economic values and performance 

incentives. 

Even though marketization of public sector organizations continues in some 

advanced industrial countries, some believe that it is no more than a 

pragmatic response to immediate problems or to opportunities for 

improvement. The actions advocated by privatization enthusiasts in the 80s 

and 90s, such as cost reductions and quality enhancement functions, are no 

longer anticipated (Dunleavy et al., 2006). Incentivization is essentially still 

developing the most of all NPM trends and is often focused on detailed 

rationalization changes representing a narrow conception of NPM. According 

to critics, NPM has damaged the public sector ethos by implementing 

performance-based systems, which has lowered the public sector capacity to 

adequately cover the rage of processes and problems within the organization 

(Dunleavy et al., 2006). 

Performance measurement in the public sector promotes positive effects 

such as transparency and innovation, which are incentives to be productive, 

may help to de-bureaucratize an organization, promote learning, and may 

enhance an organization’s intelligence position. But highly measured 

performance systems may also lead to perverse effects such as blocking 

innovation and ambition, veiling actual performance, and driving out a 

professional attitude (De Bruijn, 2007). 

Hood (1990) mentions NPM as the first contemporary ‘megatrend’ before 

automation. Taylor (1992) finds this an incorrect analysis, arguing that 

performance measurement and the public sector are entirely intertwined and 

are at risk of including technologically deterministic explanations of change. 

Instead he claims that the focus should be on information, as it can be 

interpreted from interests, meanings, and power, which are values often 

found in politics (Taylor, 1992). Regarding information, Hood (1991) relates 
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NPM to digitalization, meaning that ‘it is arising from post-industrial 

technology, producing a new model of public administration built around 

electronic data handling and networking, providing many new niches for 

accountingization and lowering its direct costs’ (see Taylor & Williams, 1991, 

p. 172; Taylor, 1992). The rising amount of information and electronic data 

handling created by ICTs has resulted in the concept of an ‘information 

economy’. An information economy is an economy built on information 

activity, which is the production, processing, or transmitting of economically 

valuable information (Porat and Rubin, 1977). Webster (2014) uses the term 

‘information society’ and critiques the belief that information should be 

treated as a currency, meaning the more the better. This belief has resulted in 

a general striving for large amounts of data rather than for data sets of good 

quality. This increasing value of information has in some ways created an 

excessive belief in its power and objectivity called data-ism and digital 

positivism, further described in Section 4.4. There is an ideal within the NPM 

movement of striving for the large amounts of data and statistics which digital 

technology enables. The Internet of things, digital surveillance, and various 

digital systems all contribute to this possibility of digitalization and are seen 

as things that need to be used, whether they contribute to a specific purpose 

or not.  

4.4 Measurement culture, data-ism, and digital positivism 

NPM and evidence-based practice have contributed to the creation of a 

measurement culture within the Swedish public sector that gives quantitative 

knowledge, such as ‘hard’ data and statistics, priority over qualitative and 

more subjective knowledge which is hard to quantify. Both types of data are 

represented in governmental modernization reforms, with the belief in 

measurement and quantitative data as the ‘right’ knowledge and more 

arbitrary knowledge being seen as unscientific. Quantification, measurements, 

and a focus on numbers and statistics are prominent in modern welfare 

organizations in Sweden (Hjärpe, 2020; Lindgren, 2006; Hall, 2015), and this 

focus has been shown to have negative consequences for welfare 

organizations such as those that provide elderly care (Bornemark, 2018; 

Power, 1999).  

The same phenomena are described as the ideology of ‘data-ism’, which 

according to Van Dijck (2014), is characterized by a widespread belief in 

quantification methods as objective and neutral as well as in the 

independence and integrity of institutions deploying these methods – 
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whether corporate platforms, government agencies, or academic researchers. 

Data-ism sees data or metadata as a raw material, objective by nature, that can 

be analysed and processed into predictive algorithms by ‘datafication’. In 

today's society datafication has become industry-driven, meaning that it 

resonates not only in entrepreneurial gold rush metaphors but also in 

researchers claiming that big data is the holy grail for behavioural knowledge. 

But identification of knowledge in data or metadata is complex; the phrase 

‘useful data’ is often used, but the question is for whom is it useful? Boyd and 

Crawford (2012) deconstruct the mythology that big data sets will provide 

higher intelligence from a more truthful, objective, and accurate perspective. 

They show how data is generated from various online platforms by human 

behavioural acts, generating results that are anything but objective.  

Generally there exists a deep governmental and industrial drive towards 

gathering of data and extraction of maximal value from it with the expectation 

that it will lead to more targeted advertising, product design, traffic planning, 

or criminal policing. Although government and industry have different 

purposes – government to reach higher intelligence and industries to increase 

profit – they share in the hunt for more data (Boyd and Crawford, 2012). Two 

problems that Van Dijick (2014) mentions with the institutional forms of data-

ism are the lack of insight into the algorithmic criteria used as definitions and 

the lack of insight into the contexts in which the data was generated and 

processed; whether this was done by commercial platforms or public 

institutions, the data all appears interchangeable. Van Dijick argues that we 

must examine the credibility of the entire ecosystem of believing and trusting 

data as being objective or neutral. Big data analytics has been criticized for its 

extensive focus on statistical and computational research and its failure to 

achieve a broader analysis such as of human meanings, interpretations, 

experiences, attitudes, moral values, ethical dilemmas, and uses. The data-ism 

belief builds to what Vincent Mosco (2015, 2016) calls digital positivism, or 

the ideology of big data analytics. He explains how one can get lost in the 

enthusiasm surrounding the potential of big data provided by technology, 

and how it is threatening the pluralism of long-established and successful 

ways of knowing. There is an extensive reliance on the correlational analysis 

of quantitative data, to the exclusion of historical, theoretical, qualitative, and 

causal analysis, which narrows the scope of research that is critical for 

addressing major social problems. 

From this technological determinism of seeing technology and data as 

neutral, the assumptions and intentions behind the data are neglected. One 

example of this is mutant statistics. Best (2012) describes mutant statistics as 
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data and statics that can be starched, twisted, distorted, or mangled to provide 

a desired effect. He writes that not all statistics are in their nature bad, but 

they are made into mutant statistics by being misunderstood and 

misinterpreted, which leads to certain assumptions and intentions regarding 

technology and the data it provides. 

4.5 Critical data studies 

A branch of response that has arisen from the naïve technologically 

deterministic picture of technology being neutral is critical data studies. This 

branch argues that the naturalization of technology also effects the data it 

provides. Dalton and Thatcher (2014) present research exploring how data is 

never simply neutral, objective, independent, or a raw representation of the 

world. Data is always situated, contingent, relational, contextual, and active. 

Gitelman (2013) states this by saying ‘data is always already “cooked”’, 

meaning that it is always situated or framed to achieve a certain goal. Kitchin 

and Lauriault (2014) propose that critical data studies should study ‘data 

assemblages’ which represent the technological, political, social, and 

economic apparatuses that constitute and frame the generation, deployment, 

and circulation of data. After describing the elements of the data assemblage 

apparatus, Kitchin and Lauriault (2014) conclude that data assemblages 

always consist of, for example, words and data infrastructures and are 

therefore never neutral, essential, and objective; they always incorporate 

certain aspiration and goals. Fixed descriptions can never ‘exhaust’ reality, no 

matter how detailed or rich the description is (Bornemark, 2018).  

4.6 Assumptions, intentions, and unintended 

consequences 

In addressing how data can be both mutated and seen as neutral, Dahler-

Larsen (2014) describes the idea that performance indicators in public 

management can have unintended consequences. The idea rests on an 

identification of intentions and assumptions about validity shown to be 

problematic. The choice of performance indicators is vital during evaluation, 

as it affects which information is used. Depending on intentions, the choice of 

performance indicators can vary, thereby measuring different things. For 

example, when choosing performance indicators, a manager may have 

different intentions than a care giver. Another aspect of this is the existence of 

assumptions about intentions; the manager can have certain assumptions 
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about the care givers’ intentions and choose certain indicators based on those 

assumptions. These assumptions may not always be correct and therefore 

may create unintended consequences. Dahler-Larsen describes this with the 

phenomenon of trivial measure fixation. An example of trivial measure 

fixation is when practice adjusts according to the performance indicator used. 

When using an indicator such as ‘time in waiting room’, a shorter time period 

is better that a longer period. To perform well according to the indicator, the 

nurse moves the patient from the waiting room to the corridor instead 

(unintended consequence), which provides a good result according to the 

indicator, but in reality the total waiting time is still the same. The 

phenomenon of trivial measure fixation is a sign of performance indicators 

constructed from information or data that is too shallow and therefore easy to 

manipulate, twist, and use as mutant statistics.  

The validity problem resulting in unintended consequences derives, 

according to Dahler-Larsen, from assumptions made about intentions which 

are problematic in the following areas: 

 Identification of intentions: Including decision makers in a decision can 

result in one decision maker’s intended effects not corresponding to the 

other decision makers’ intentions. 

 Coherence of intentions: For example, in certain political contexts there can 

be a lack of coherence among intentions, meaning that there is no agreed 

primary objective (Pollitt et al., 2007). 

 Character of intentions: The intentions behind decisions can be 

characterized by certain objectives and assumptions – for example, 

characterized decisions in politics or the public sector allow hidden 

agendas and concealed interests. 

 Timing of intentions: Original intentions behind a technology may become 

obsolete as the technology evolves and changes over time.  

 Focus of analysis: One technology may never be fully implemented, and 

sometimes more than one technology may be implemented, which can 

make it difficult to map the underlying intentions. 

 Interest of unintended side-effects: There is a lack of interest in learning about 

unintended consequences. For example, architects of indicator systems 

are more concerned with installing new systems than with learning about 

the functions of existing ones (Power, 1997). This can become problematic 

because those installing the system may not have the intentions that they 

are assumed to have. 

 Empirical demonstration of intentions: To methodologically identify 

intentions can be difficult, as they can be ambiguous and unclear and can 
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change over time (March & Olsen, 1979). They may also be unknown to 

their holders or reconstructed to make sense of the action already carried 

out (Weick, 1979). This means that we have unrealistic, narrow 

assumptions about intentions and therefore face the problem of mapping 

the ‘original’ intentions empirically and separating them from those that 

do not count. 

Assumptions and intentions are also vital during technology design, as the 

vision of the designer consciously or unconsciously gets built into technology 

in the form of values. In this thesis the theory about intentions and 

assumptions is used in relation to the construction of the evaluation model in 

Part 2. The motivation for creating a new evaluation model is the 

understanding that existing models are oriented by statistics. There is 

therefore a need for a more mixed approach that includes both quantitative 

data such as statistics and qualitative data such as opinions and assessments. 

With such adjustments, the validity problem identified in the indicator level 

can be decreased, which also decreases the unintended consequences. 

4.7 The structural model of technology 

This chapter presents the background for construction of an analytical 

framework to achieve a deeper understanding of why welfare technologies 

fail to support care workers in providing care.  

 

4.7.1 The dualism of technology 

In constructing the structural model of technology, Orlikowski (1992) 

starts by discussing the dualism of technology, which she explains as the 

following: ‘Technology is created and changed by human action, yet it is also 

used by humans to accomplish some action. This recursive notion of 

technology – which I call the duality of technology’ (Orlikowski, 1992, p.405). 

The duality of technology describes the relationship or the exchange between 

humans and technology and how they affect each other. In relation to an 

organization and the human agents it contains, agency and structure are not 

independent. There is an ongoing action of human agents that draws upon 

technology, objectifying and institutionalizing it. If agents changed the 

technology – physically or interpretively – every time they used it, it would 

not assume the stability and taken-for-grantedness that is necessary for 

institutionalization. But, the duality of technology tends to be suppressed in 
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the organizational discourse in favour of a dualism which emphasizes only 

one view of technology (Orlikowski, 1992). 

Giddens (1976) theory of structuration, which Orlikowski (1992) builds on, 

explains that humans in organizations create and recreate the three 

fundamental elements of social interaction; meaning, power, and norms. These 

three are highly interdependent and are not separable in practice, but for 

analytical purposes they are treated as distinct. The element meaning is 

achieved by interpretative schemes in which humans draw on their ongoing 

interaction with the world. These interpretative schemes represent 

organizational structures of signification representing organizational rules 

that inform and define interaction. They are also reinforced and changed 

through social interaction as the organizational rules are reaffirmed or 

challenged by human agents. The element of power provides the 

organizational capabilities for humans to accomplish certain outcomes. It can 

be understood as an ability of human action to transform the social and 

material world. Norms, the final element, are organizational ‘rules’ that 

govern legitimate or ‘appropriate’ conduct. This means that interactions in 

organizations are guided by normative sanctions expressed by cultural norms. 

 

4.7.2 Interpretative flexibility 

From the duality of technology, technologies are also interpretatively 

flexible, which means that the interaction between organizations and 

technology is a function dependent on the different actors and contexts 

implicated in the technology’s development and use. The interactions 

between human agents and technology are separated into two iterative modes: 

design mode and use mode. The modes are used for analytical purposes and are 

in reality highly coupled. The design mode represents the human agent(s) 

designing the technology and the user mode the human agent(s) using the 

technology. As users interpret, appropriate, and manipulate the technology 

in various ways, they have the potential to improve the technology, but they 

cannot always affect the redesign of the technology, given the rigid, 

routinized construction of the development process. For example, if designers 

are using managerial objectives for technology design, the institutional status 

quo gets enhanced by emphasizing standardization, control, and efficiency. 

According to Orlikowski (1992) there exists an apparently artificial and 

misleading disjuncture between the design and use stages of a technology 

which arises as a result of the user’s capacity to control their interaction with 

the technology and its characteristics. She uses the term interpretive flexibility, 

following Pinch and Bijker (1987), to refer to the degree to which users of a 
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technology are engaged in its constitution (physically and/or socially) during 

development or use. She also writes that interpretive flexibility is an attribute 

of the relationship between humans and technology, and hence it is 

influenced by characteristics of the material artifact (e.g., the specific 

hardware and software comprising the technology), characteristics of the 

human agents (e.g., experience and motivation), and characteristics of the 

context (e.g., social relations, task assignment, and resource allocations). This 

means the interpretative flexibility is not infinite, because it is controlled by 

the material aspect but also the institutional contexts.  

 

4.7.3 The structural model of technology 

Orlikowski (1992) presents the structural model of technology, consisting 

of three components. 

1. Human agents – representing the technology designers, users, and 

decision makers. 

2. Technology – representing the material artefacts mediating task execution 

in the workplace. 

3. Institutional properties of organizations – representing organizational 

dimensions such as structural arrangements, business strategies, ideology, 

culture, control mechanisms, and standardized operation procedures. 

The three components interact through relationships represented as 

arrows (A, B, C, and D) in Figure 1. 

 
Figure 1: The Structural Model of Technology (Orlikowski, 1992, p.410). 
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The four arrows represent the relationship between humans and 

technology both as a product of action and as a medium of action. They also 

represent how technology influences institutional properties and how 

institutional properties affect human agents. The arrows are further explained 

in Table 1. 

Table 1: Descriptions of arrows in the structural model of technology (Orlikowski, 1992, p.410). 

Arrow Type of Influence Nature of Influence 

A 
Technology as a product 

of human action 

Technology is an outcome of such human 

actions as design, development, 

appropriation, and modification 

B 
Technology as a medium 

of human action 

Technology facilitates and constrains 

human action through the provision of 

interpretative schemes, facilities, and 

norms 

C 

Institutional conditions 

of interaction with 

technology 

Institutional properties influence humans 

in their interaction with technology: for 

example, intentions, professional norms, 

state of the art in materials and 

knowledge, design standards, and 

available resources (time, money, and 

skills) 

D 

Institutional 

consequences of 

interaction with 

technology 

Interaction with technology influences 

the institutional properties of an 

organization, by reinforcing or 

transforming structures of signification, 

domination, and legitimation 

The first arrow (A) represents how technology is the product of human 

action, which means that technology is constituted by human action (e.g., 

automobiles need service). As technology is deployed in organizations, it is 

given meaning and is manipulated directly or indirectly. 

The second arrow (B) represents how technology is the medium of human 

action. When a technology is being used, it mediates the user’s activities, in 

either a facilitating or a constraining way or in both ways at the same time. 

One important aspect is that technology cannot determine social practices; 

human agency is always needed to use technology, offering the possibility of 

choosing or acting differently. 

The third arrow (C) represents the nature of human action in organizations, 

which is shaped by institutional properties. When acting on technology 
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whether it is designing, appropriating, or modifying the technology, human 

agents are influenced by the institutional properties of their setting. 

The fourth and final arrow (D) represents how human action during the 

use of technology acts upon institutional properties of an organization, either 

reinforcing them or adapting them. As technology is an enacted environment 

constructed and used according to the organization structure, its 

appropriation implies change to or reinforcement of these structures. 

 

4.7.4 How humans view and act upon technologies 

One important factor in relationships among humans and technology is 

how humans view and act upon the technology. Katarina Lindblad-Gidlund 

(2005) presents in her thesis ‘Techno Therapy: a relation with technology’ a 

model representing how humans see technology and, by that, what position 

they take in relation to it. She states that one can have any of the following: 

(1) A negative view of technology but an active action strategy – users are 

negative towards technology and active in their actions with it. 

(2) A negative view of technology and a passive action strategy – users are 

negative towards technology and passive in their actions with it. 

(3) A positive view of technology and an active action strategy - users are 

positive towards technology and active in their actions with it. 

(4) A positive view of technology but a passive action strategy - users are 

positive towards technology and passive in their actions with it. 

Figure 2 below illustrates the fields of these four approaches to technology. 

These approaches are used in the analysis in Part 1 to build a deeper 

understanding of how the different characteristics of actors affect how they 

face technology. 

 
Figure 2: Human actor’s relationship to technology (Lindblad-Gidlund, 2005). 
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4.8 Analytical framework 

The analytical framework used in this thesis contains two parts, each 

mainly used in one of the two parts into which this thesis is divided. The first 

part of the analytical framework is influenced by the structural model of 

technology and the second part is influenced by the model of trivial measure 

fixation.  

The first part of the analytical framework, as shown in Figure 3, is created 

with influences from the structural model of technology. It presents the 

relationships among technology, designer, user, and decision maker during the 

design, implementation, and use of technology and finally the effects of that 

use. It is applied in a welfare technology context, in which the technology is 

identified as a welfare technology, the designer as an engineer, the user as a 

care worker, and the decision maker as a manager in care. Arrows A and B 

represent relationships A and B in Table 1 – how technology is a product of 

human action and how technology is a medium of human action.  

 

 
Figure 3: Analytical framework applied in a care context. 

The three actors – designers, decision makers, and users – are identified as 

each representing their own community of practice in their relationship to 

welfare technologies. 

Designers – The creators or designers of the welfare technologies, who are 

often but not always found in private companies. The designers are often 

identified as various types of engineers or computer scientists, depending 
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on the type of welfare technology (e.g., sensors, cameras, robots, or pill 

distribution tools) 

Decision makers – The decision makers are the ones making the decisions 

as to what type of welfare technologies should be implemented in public 

sector care organizations. These are, for example, managers and politicians. 

Users – The users are the professionals in care organizations, such as the 

care workers, using the welfare technologies. Users can also be the care 

receivers and relatives, but in this thesis the users are identified as care 

workers as a delimitation. 

Each of these three actors exists in their own CoP which contributes to their 

individual perspective on the purpose of welfare technologies.  

Designers, recognized as engineers, computer scientists, or system 

developers, tend to take on a functional, rationalistic perspective, contributing 

to a lack of understanding of the human elements in the systems (Stapelton et 

al., 2005). Stapelton also points out the importance of tacit knowledge in 

technology development activities and argues that the current emphasis on 

knowledge as information (or even data) is based on a rationalism which is 

inappropriate for knowledge treatment in the context of human-centred 

systems thinking. In other words tacit knowledge contributes to certain 

assumptions connected to functional rationalism, which currently dominates 

systems engineering methodologies, and contributes to a development 

procedure that neglects the humans the technologies are to serve. 

The manager (decision maker) is identified in this thesis as the decision 

maker deciding which welfare technologies to implement in care 

organizations. Decision makers or managers who make political decisions on 

providing grant money distribute capital into the organization. According to 

Larsson (1997) there exist certain types of ‘management values’ which differ 

between the public and private sectors. Management values found in the 

private sector are identified as speed, efficiency, and effectiveness, while 

management values found in the public sector are identified as equality, 

accountability, and control. As mentioned earlier, however, the NPM 

movement has influenced the public sector to implement a more market-

based logic, and the management values found in the public sector are to some 

extent becoming increasingly influenced by private-sector management 

values. This means that management perspectives on the purpose of welfare 

technologies are in some sense influenced by market competition, as the 

managers want to do their job as well as possible, which includes creating 

organizations that are efficient in terms of both time and money. 
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A concept describing the common perspectives of designers and managers 

is ‘techno-economic rationality’. Techno-economic rationality is related to the 

rationalistic perspective in combination with the advances of technology and 

capital (Avgerou, 2000). It derives from modernity, which is strongly 

connected to digitalization as a result of the progress of the Enlightenment 

ideal from which scientific and technical advances have derived. Avgerou 

(2000) critiques the techno-economic values that are assigned a prior status 

due to the focus on rationality, meaning that in certain cultures and contexts 

the values may not be rational at all. He also sees technical and rational 

knowledge as concerned with systematic reasoning and governing of practice 

through methods, techniques, and technologies. This knowledge addresses 

three main concerns – software construction, administrative control, and 

economic gain – referred to here in their most frequently occurring, 

intertwined form with the generic term ‘technical rationality’. 

A perspective substantially different from techno-economic rationality is 

the user perspective; users are identified in this thesis as the care workers. This 

perspective exists in a CoP of nursing and has as its goal providing care and 

help to people in need, such as people who are elderly or impaired. This 

means that the care workers, unlike the engineers and managers, are not 

driven by techno-economic rationality but are instead deriving from the 

interpretative knowledge tradition, meaning the understanding that every 

care situation is individual and that the use of universal economically 

advantageous solutions is not prioritized.  

 

4.8.1 Inscriptions and de-scriptions 

To deepen the understanding of relationships A and B in figure 3, three 

vital analytical concepts – inscriptions, scripts, and de-scriptions – are presented 

in this section. From Orlikowski’s (1992 p.410) framework, the relations A and 

B represent 

A. Technology as a product of human action. Technology is an outcome of 

such human action as design, development, appropriation, and modification. 

B. Technology as a medium of human action. Technology facilitates and 

constrains human action through the provision of interpretative schemes, 

facilities, and norms. 

Relationship A describes how technology is never created as a neutral tool, 

because it is an outcome of human action. Users are affected by the 

assumptions and intentions of the creators because they have ‘inscribed’ their 

vision in the technologies, which later affects the users. Akrich (1992) 



 

44 

describes how technologists define the characteristics of their objects by 

making hypotheses about the entities that make the world in which the objects 

are to be inserted. In other words, she means that designers inscribe their 

vision of the world into the technical content of the new object, creating a 

‘script’. These visions can, for example, be assumptions about the end users’ 

specific tastes, competence, or aspirations. But assumptions about morality, 

technology, economy, or science will evolve in particular ways. In this sense, 

the design of technology is guided by assumptions of the designer, which in 

their turn lead to inscriptions in the technology. 

Relationship B describes how technology provided to a user both 

constrains and facilitates human action. This means that the inscriptions made 

by the designer’s assumptions create a script that will both constrain and 

facilitate actions of the users. To explain this, Akrich writes of the notion of 

‘de-scriptions’, meaning that we need go back and forth between the designer 

and user to be able to distinguish between the designer’s projected user and 

the real user and to compare the world inscribed in the object and the world 

described by its displacement. 

To exemplify the relationships A and B in practice, the following sensor 

bed example is used.  

During the development of care beds with sensors to determine whether 

an elderly person needs to have an overflowing diaper changed, the 

engineering team developed extremely sensitive sensors to warn of the 

smallest drop of liquid. These extremely sensitive sensors sounded an alarm 

not only for an overflowing diaper but also for a small drop of sweat. This 

contributed much unnecessary work for the care givers, who wanted the 

sensors to be much less sensitive. But the engineers did not see the point of 

making the sensors less sensitive, as that would be equal to a decrease in their 

performance. From the perspective of relationship a, the sensitivity of sensors 

are an output from the designers represented by the engineers. For 

relationship b, the sensors constrained the care workers by giving them a great 

deal of additional, unnecessary work.  

This means that the engineers are inscribing their vision (deriving from 

certain assumptions about the user) into the welfare technology, which may 

not be intentional. What assumptions are made depends on the values the 

designer incorporates and often derives from professional norms. In the same 

way, the decision maker makes assumptions about what welfare technology 

to implement based on the values they see as important to performing their 

work as well as possible. The users are those affected by the values and 
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assumptions the designer inscribes into the welfare technology, which 

facilitate or constrain the users’ work. 

 

4.8.2 Hypothesis 

From the description of the three actors backgrounds and relationships A 

and B, a hypothesis regarding their individual values and assumptions 

deriving from their knowledge traditions are created. By including a 

hypothesis regarding the actors origination enables a discursive analysis as a 

first step to investigate the reason behind the welfare technology critique. 

Table 2 summarizes the hypothesis regarding actors’ and their main values 

and assumptions used in this thesis.  

Table 2: Values and assumptions among actors in relation to welfare technology. 

Actors Designer 

(Engineer) 

Decision maker 

(Manager) 

User 

(Care worker) 

Values Techno-economic 

rationality 

Management 

values 

Humanity, 

individuality 

Assumptions Welfare 

technologies are to 

create a more 

efficient and 

streamlined 

organization by 

rationalization 

Welfare 

technologies are 

to solve the 

demographic 

problem 

Welfare 

technologies are 

to support us in 

providing quality 

care 

 

By applying the structural model to a welfare technology context, we can 

better understand the relationships between actors and technology. This 

provides important knowledge for the creation of an evaluation method in 

Part 2. 

 

4.8.3 Trivial measure fixation 

The second part of the analytical framework used in Part 2 of the thesis 

builds on Dahler-Larsen’s (2014) model of trivial measure fixation applied on 

a welfare technology context presented in figure 4. The model shows how 

using a performance indicator that is too shallow for evaluation can lead to 

unintended consequences in the form of trivial measure fixation.  

The trivial measure fixation framework enables a determination of the 

level of unintended consequences resulting from the previous validity gap 

related to the chosen performance indicator. In other words, the performance 
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indicator’s representation of reality will vary based on what information or 

data is used as input. This variation affects the indicator’s validity and in the 

end creates unintended consequences. This second part of the thesis works as 

an extension of the first part, in which the actors and values are identified. 

The actors are vital to be able to create an evaluation method to control the 

effects of welfare technologies that considers all the actors rather than just one 

actor.  

 
Figure 4: Trivial measure fixation (Dahler-Larsen, 2014). 

 

The choice to combine the structural model of technology and trivial 

measure fixation derives from a need to achieve a deeper understanding of 

both the relationships between actors and welfare technology and how their 

values affect welfare technology implementation and use, and also how to 

create a representative evaluation indicator of welfare technology. The 

analytical framework is grounded in theories regarding values found in 

different CoPs affected by the NPM movement and in measurement culture 

critiques found in critical data studies. By combining humanistic and 

deterministic perspectives when analysing the results found in this thesis, a 

deeper level of analysis can be reached than could be reached using only one 

of these perspectives. The first part of the analytical framework can be seen as 

a more humanistic approach investigating the actors and their values, and the 

second part takes the deterministic perspective by reflecting on the purpose 

and effects of the evaluation indicator.  
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5 Methodology 

This chapter presents the research process for this thesis, which includes 

explanations for why and how certain methodologies have been combined. 

These are followed by a description of the papers used in the two thesis parts 

and the analytical framework used to analyse the results. 

5.1 Research process 

As the background of the author of this thesis is in engineering, the thesis 

derives from a deterministic knowledge tradition characterized by positivistic 

methodologies such as optimization, decision analysis, and simulation. But 

from the insight that deterministic methods and models demand a reality 

simplification and from the amount of important information that is excluded 

during use rose a need to attempt to improve them. This phenomenon of 

simplification and its effects have been shown in multiple contexts but seem 

to be particularly prominent in welfare organizations such as social service, 

education (Hjärpe, 2020), and the context this thesis focuses on – care. In a 

welfare context a simplification of reality is critical task, given the complex 

reality, but this simplification is affected by the NPM movement and the 

current data-ism, which focuses on the amount of data instead of its quality. 

It has also been shown that the focus in evaluation is often more on statistics 

than on the opinions of those receiving services (Lindgren, 2006) such as care. 

This focus leads to a prioritization of pragmatic positivist methodologies, 

which have the above mentioned limitations. Based on this understanding, 

this thesis derives from an engineering perspective but gathers knowledge 

using humanistic interpretative methods such as value identification and 

ideal-type analysis, and it blends the knowledge gained into traditional 

positivistic methodologies. The aim in doing this is to improve the positivistic 

methods by widening an otherwise narrow perspective on a reality that can 

be fully represented by a model.  

Goldkuhl (2012) uses ideals to discuss the differences between the 

pragmatic and interpretative paradigms, in which the above mentioned 

humanistic and positivistic methodologies can be found. He describes 

pragmatism as an ontology of symbolic realism with an empirical focus on 

this simplification. He describes the researcher as engaged in change, 

generating data through assessment and interventions. As the opposing ideal 

type, he describes interpretivism as an ontology of constructivism focusing 

empirically on beliefs based on socially constructed cognition to reach 
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knowledge regarding understanding. The interpretive researcher is therefore 

interpreting generated data to achieve understanding. This thesis has been 

split into two parts, with Part 1 characterized by a more interpretative 

approach to reach understanding and to investigate theoretically the social 

construction of the context regarding welfare technologies. This is done by 

investigating values and assumptions that lie behind the creation and 

implementation of welfare technologies and that therefore contribute to the 

negative effects shown in the critique in Section 2.1. Part 2 is a cumulative 

continuation of the knowledge gained in Part 1 and is characterized by a more 

pragmatic approach that searches for change related to current welfare 

technology evaluation methods. Creating an evaluation model shifts the focus 

to action and change useful for practice. The approach of combining the 

traditions originates from a belief that the two can enhance and learn from 

each other and in that way contribute to a greater end result. By combining 

both quantitative and qualitative data, the best aspects of the two can be 

included, resulting in a more holistic evaluation method than could be 

achieved by using either one alone. 

Part 1 derives from value theory and technology philosophy, which with 

methodologies such as conceptual analysis and ideal-type analysis provide a 

way to theoretically understand why certain technologies, such as welfare 

technology, sometimes fail in practice. The results of these methodologies are 

presented in Papers I and II and are analysed from a larger perspective using 

the analytical framework influenced by the structural model of technology. 

The knowledge gained from Part 1 is used in Part 2 to modify traditional 

positivistic methodologies such as multi-criteria decision analysis (MDCA) 

and data envelopment analysis (DEA). This is done to improve the traditional 

positivistic methods by using information about values used as inputs during 

evaluation. To investigate the effects of this modification, a sensitivity analysis 

is performed using extreme values. Table 3 provides an overview of the two 

parts of the thesis including their approaches, sub-parts, and methodologies. 

Table 3: An overview of the two parts of the thesis. 

 



 

49 

5.2 Part 1: Values and assumptions regarding welfare 

technologies 

To understand the reasons behind the negative effects of welfare 

technologies, we need to understand what values and assumptions underlie 

its design, implementation, and use. Previous research presented in Section 

2.1. shows clearly that the welfare technologies do not meet the needs of care 

workers (users), and this is evidence that these needs have not been identified 

by the designer and decision maker. By investigating the values of each group 

of actors related to welfare technologies (designers, decision makers, and 

users), we can better understand why some welfare technologies do not 

succeed in supporting care workers in their daily work.  

In this first part of the study, the aim is to identify the values held by the 

different actors related to welfare technologies: designer, decision maker, and 

user. This information can be used to identify the assumptions that the actors 

make about welfare technologies, which affect the outcome in the form of 

welfare technology success or failure. This part includes Papers I and II and 

uses an analytical frame work as a tool to analyse the relationships among the 

actors and the welfare technology. The aim is then to answer research 

question 1, stated below. 

 

How can we understand the values and assumptions behind welfare technology 

design, implementation, and usage in a deeper sense? 

 

To answer this research question, Paper I investigates the conceptions of 

welfare technologies in policy and practice. Practice is represented by the 

various actors identified by professions: designer as engineer, decision maker 

as manager, and user as care giver. Policy is represented by the existing policy 

documents that describe what welfare technology is. The purpose of the paper 

is to, by using empirical material generated by a survey, investigate how 

conceptions differ among the actors. The methodology is explorative, using 

policy documents, previous research, and a survey distributed to 13 primary 

care managers, 44 nursing students, and 44 engineering students. The 

different actors represent the different knowledge traditions investigated in 

this thesis. Primary care managers represent the knowledge traditions of the 

decision makers, nursing students the users, and engineering students the 

designers. The survey consisted of four main questions that targeted what 

welfare technology is, where it is used, who the user is, and which user group 

in society uses it.  
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Paper II compares values found in two existing ‘welfare technology’ 

definitions with the values found in the ideal welfare and industrial society 

ideal types. The purpose is to investigate how the definitions vary depending 

on the creators’ knowledge background and whether value similarities can be 

found among the definitions and the two ideal types. The ideal types 

represent the historical background and ‘extremes’ of the two knowledge 

traditions of positivism and humanism. This can be related to how industry 

differs between mass production and customer-order-driven production and 

can be understood in a public sector context by differentiating between the 

ideal-typical organizational forms of mass bureaucracy and customer-

oriented bureaucracy. (Frenkel et al., 1998) 

By using the extremes, Paper II deploys an exaggerated picture of the two 

society types as a tool for comparing values. The industrial society ideal type 

is an extreme positivistic tradition taking a rational perspective focused on 

efficiency and monetary aspects such as profit and decreasing costs (Bell, 

1976). The welfare ideal type follows more humanistic traditions of seeing the 

importance of understanding the social context and focuses on humanistic 

values such as support and equality (Lagergren, 1999). The methodology for 

pursuing this value comparison is the ideal-type methodology originally 

created by Weber (Gerhardt, 1994). Comparing values identified in the 

definitions to values found in the ideal types reveals similarities and 

dissimilarities. 

As a summary, Part 1 combines Papers I and II using a humanistic 

approach to search for an understanding of the values behind definitions of 

welfare technology. To extend this understanding to a care context, the 

structural model of technology and the terminology of inscriptions and de-

scriptions are used. 

 

5.2.1 Analysis: The structural model of technology 

To analyse the results from Papers I and II, Part 1 uses an analytical 

framework built on Wanda Orlikowski’s (1992) structural model of 

technology, which describes the relationships existing and working among 

technologies, actors, and the properties of the institutions in which they work. 

Extracting the part of the model that focuses on relationships among the 

technologies and actors allowed the creation of a useful analytical framework. 

Used with Madeleine Akrich’s (1992) concepts of inscriptions, scripts, and de-

scriptions and with CoPs, the framework becomes a tool for analysing the 

knowledge traditions of the actors associated with welfare technologies. The 

main focus of the analysis is on the two relationships – A and B. By identifying, 
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on a discursive level, the values existing among the actors related to the 

professions, the relationships can be analysed and knowledge traditions of 

each actor related to welfare technologies can be identified.  

The analytical tool enables a deeper understanding of how the 

relationships between the actors and welfare technology take place on a 

discursive level, meaning of what values the actors apply in their 

understanding of welfare technologies. The tool also reveals what 

assumptions these actors make when designing, implementing, or using 

welfare technologies. From this understanding, the deterministic methods can 

be enhanced by widening the perspective of traditional engineering methods 

to include other values. 

5.3 Part 2: Controlling the effects of welfare technologies 

Building on the understanding that the effects of welfare technology are 

not always useful in care workers’ daily work, this second part of the thesis 

takes a solution-oriented approach by creating an evaluation methodology in 

the form of an evaluation model. The model includes both qualitative and 

quantitative data to create a suitable representation of the information that 

indicates good care. The aim of the model is to determine whether welfare 

technologies are having positive effects, negative effects, or no effects at all for 

care workers by comparing workers’ situations before and after welfare 

technology implementation. The aim is to answer research question 2, given 

below. 

 

How can we ensure that the design corresponds to the needs of the users? 

 

Paper III is the core of this second part and creates an evaluation model 

called TIES – technology implementation evaluation score – which is meant 

to evaluate welfare technology by adjusting traditional positivistic evaluation 

methods using knowledge from humanistic knowledge traditions. Using a 

value identification study performed in elder care, combined with traditional 

positivistic methods such as MDCA and DEA, an evaluation model is created. 

The purpose of the model is to provide numerical values to decision makers 

to facilitate the decision process, ensuring that these numerical values include 

all necessary values that are identified as vital for eldercare evaluation. The 

method combines the knowledge of the two research traditions into one 

solution. The combination is difficult, and the method is far from perfect, but 

it symbolizes a step towards using both types of knowledge to improve the 
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current manner of digitalization within care. The method for creating a 

conceptual model is based on the iterative process of design science: starting 

with analysis and continuing with design, evaluation, and diffusion.  

Paper IV presents a sensitivity analysis of Paper III that uses extreme 

values from multiple scenarios to test how the model would work in practice. 

The model is tested to investigate whether inclusion of qualitative data, in 

addition to the mainly quantitative data, complements and improves the 

results. The investigation asks whether the approach provides a more 

representative collection of input data that serves as a better basis for 

evaluation. 

 

5.3.1 Analysis: Trivial measure fixation 

To analyse the effects of including qualitative data in traditional 

positivistic evaluation methodologies in a care context, this thesis uses 

Dahler-Larsen’s (2014) description of trivial measure fixation. He describes 

how unintended consequences of performance indicators arise from a lack of 

validity. This understanding is applied to analyse the TIES evaluation 

methodology presented in Paper II, Part 2, to determine whether validity is 

enhanced. This analytical tool clarifies the importance of choosing 

appropriate input data in performance indicators such as TIES, and it allows 

a validity analysis to assess the degree to which the indicator represents 

reality. 

5.4 Empirical material 

The empirical material used in this thesis can be found in Papers I to III, 

encompassing a literature review, a policy document review, a survey, data 

from a value identification, data from a pilot study of welfare technology 

definitions, and a literature review to create ideal types. Table 4 provides an 

overview of the papers included and describes their empirical content and 

role in the study. 
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Table 4: An overview of the methodology and empirics used in the four papers included in this thesis. 

Paper I II III VI 

Aim Identify 

conceptions 

among 

different 

professions 

regarding 

the concept 

of welfare 

technologies. 

Investigate 

the values 

within two 

‘welfare 

technology’ 

definitions, 

one created 

by the 

private 

sector and 

one by the 

public 

sector.  

Create a 

conceptual 

model to 

evaluate 

welfare 

technologies 

by including 

not only 

statistics but 

also the 

perspectives of 

care givers and 

patients. 

Analyse and 

test the 

conceptual 

model with 

extreme 

values to 

investigate 

the 

importance 

of including 

multiple 

perspectives. 

Empirical 

material 

Prior 

literature, 

policy 

documents, 

and a 

survey. 

Literature 

review to 

create to 

create ideal 

types for 

industrial 

and welfare 

societies. 

Value 

identification 

study 

identifying 

values vital for 

care evaluation 

from care 

givers’ and 

patients’ 

perspectives. 

The 

conceptual 

model from 

Paper III 

and extreme 

values for 

various 

scenarios. 

Method Survey and 

small 

literature 

search. 

Ideal-type 

analysis 

using an 

industrial 

ideal-type 

society and 

a welfare 

ideal-type 

society. 

Combination 

of multi-

criteria 

decision 

analysis 

(MDCA) and 

data 

envelopment 

analysis (DEA) 

to create a 

conceptual 

evaluation 

methodology. 

Sensitivity 

analysis of 

the 

conceptual 

model 

(Paper III) 

using 

extreme 

values. 



 

54 

5.5 Limitations 

The limitations of this thesis derive from multiple aspects, from data 

gathering to model validity. Below are the limitations of three of the four 

papers discussed, followed by the overall limitations of this thesis. 

Paper I was the author’s first-ever published paper and includes a survey 

and a policy analysis of the concept of welfare technology. The survey 

respondents, who were students, were selected to represent the three actors 

in this thesis (designer, decision maker, and user). The choice to use students as 

respondents can be questioned, as they were not, when responding to the 

survey, active within their intended professions. The respondents were 

selected because of time constraints and availability and made important 

contributions to knowledge. Performing another survey, this time of currently 

active professionals rather than students, could improve the reliability of 

Paper I.  

Paper II uses ideal-type methodology as a theoretical means of recognizing 

descriptions of an ideal-type society and values in welfare technology 

definitions. The descriptions of the ideal industrial and welfare societies used 

in Paper II are exaggerated pictures of these societies and should therefore be 

seen as tools for analysis, not as things that are sure to be found in reality. 

Another limitation of Paper II is the small number of texts analysed. Only two 

definitions were used for Paper II, and the ideal-type analysis could have been 

improved by analysing a larger number. However, given time constraints and 

the small number of existing welfare technology definitions, the two 

definitions used were assumed to be sufficient for analysis.  

Paper IV is an extension of Paper III and is related to the same conceptual 

evaluation model, TIES, which derives from deterministic methodologies. 

Although it incorporates an awareness of the complex care context, the model 

inevitably contributes to a simplification of reality, even though the goal was 

to improve on such simplifications. The model relies on an underlying value 

study and uses fuzzy numbers to account for the uncertainty of the input data. 

Another limitation of the model is that it is conceptual and must be further 

tested in reality to be correctly evaluated and modified. This testing will be 

performed in the next step of the research.  

Overall limitations of this thesis include the fact that it is written by an 

engineer; given the engineer’s experience, it is likely the deterministic 

methods were better executed than the humanistic methods. Additional time 

spent performing humanistic research would enhance the quality of this 

thesis. 
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6 Results and analysis 

This chapter first presents an overview of the results of the four papers, 

broken out into Part 1 and Part 2. Thereafter the results of the analysis using 

the analytical tools are presented in an attempt to answer the two research 

questions, staring with Part 1.  

6.1 Overview of results and analysis 

Table 5 presents an overview of the identified results and the analytical tools 

used in this thesis. Welfare technology is abbreviated using ‘WT’ in table 5. 

Table 5: Overview of results and analysis from the two parts of this thesis. 

Part 1: Values and assumptions regarding welfare technologies 

 

 

 

Results 

 
WT actors’ 

conceptions (Paper I)  
Wide and narrow conceptions 

of welfare technologies. 

 

 

Values within two 

WT definitions 

(Paper II) 

 

Economic rationality values 

found within IT & telecom co. 

definition. And welfare values 

found within Swedish 

Auxiliary Institute definition.  

Analysis  
Structural model of 

technology (model) 
 

Actors related to WT are 

often affected by techno-

economic rationality, 

devaluing the opinions of the 

care givers. 

Part 2: Controlling the effects of welfare technologies 

Results 

 TIES (Paper III)  
Evaluation method for 

controlling WT effects. 

 
Sensitivity analysis 

(Paper IV) 
 

Sensitivity analysis of the 

evaluation method. 

Analysis  
Trivial measure 

fixation (model) 
 

The validity of WT 

evaluation models can be 

enhanced but will still need 

improvement. 

 

Paper I finds one narrow and one wide conception of welfare 

technology related to answering the assumptions regarding welfare 

technology. The width of the conceptions among actors reveals that a narrow 
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and highly detailed conception of what welfare technologies are can be useful 

for technology development, due to its richness of detail. Compared to a 

wider conception, however, a narrow conception can miss important aspects 

such as values and context. This means that taking a too narrow perspective 

by focusing on details can result in missing the larger whole. This has been 

described as ‘hitting the target but missing the point’ (Green, 2011). 

Paper II finds that the values within the definitions created by 

private-sector companies (the IT and telecommunications industries) are 

closely related to techno-economic values found in the ideal of an industrial 

society, while values in the definitions created by public-sector organizations 

(the Swedish Auxiliary Institute) are more closely related to welfare values 

found in the ideal of a welfare society. 

Part 2 contains Paper III, which creates a conceptual evaluation 

method called TIES that combines qualitative and quantitative data into a 

methodology for controlling the effects of welfare technology using not only 

statistics but also user opinions and assessments. To investigate the 

functionality of TIES, Paper IV performs a sensitivity analysis, which 

demonstrates that the evaluation methodology is beneficial, as it provides 

increased equality between statistics and user experiences. For analysis, Part 

2 uses Dahler-Larsen’s (2014) model of trivial measure fixations to discuss the 

importance of including input from the users in the evaluation information. 

6.2 Part 1: Values and assumptions behind welfare 

technologies 

 

The first part of this thesis attempts to answer the first research question: 

 

How can we understand the values and assumptions behind welfare technology 

design, implementation, and usage in a deeper sense? 

 

6.2.1 Analysis of relationships A and B 

Based on the values and assumptions the three groups of actors (designers, 

users, and decision makers) bring from their knowledge traditions and 

professional norms, they construct relationships A and B in different ways. 

This chapter addresses the two relationships and connects them to the results 

found in Papers I and II. 
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A. Welfare technologies as a product of human action 

Technology is an outcome of such human action as design, development, 

appropriation, and modification. 

Paper I is related to this topic, as it investigates the conceptions of welfare 

technologies from the perspectives of primary care managers, engineering 

students, and nursing students. These groups represent decision makers, 

designers, and users of welfare technologies, meaning that they affect how the 

technology is being interpreted and used. The respondents derive from 

different research traditions, and they bring values from their research 

traditions into the design, development, appropriation, and modification of 

welfare technologies. The results from Paper I demonstrate narrow and wide 

conceptions of what welfare technologies are. The narrow conception 

represents a more exclusive concept that limits welfare technologies to only 

those technologies used in caring for elderly and impaired people, while the 

wider concept sees them as encompassing all types of technologies that can 

enhance the provision of welfare. For example, the wider perspective may 

derive from having faced the task of solving complex problems with multiple 

goals, which would require a wider solution span. In comparison, the 

narrower conception may be related to the need for more specific technologies 

that solve one particular problem – for example, for an elderly care receiver, 

a relative, or a care giver. 

From the techno-economic rationality perspective, a wide conception of 

welfare technology is preferred, as it contributes to a wide usage area with 

multiple users, which in the end can contribute to lower production costs (as 

only one type of technology needs to be manufactured) and therefore higher 

profit. A narrow conception would tend to contribute a technology specific to 

a single problem, which would be less likely to be economically defensible. 

Another interesting result from Paper I is the identification of primary care 

management conceptions focused somewhat on values such as efficiency and 

cutting costs related to techno-economic rationality. As managers have a 

power position, their conception of welfare technology has substantial 

influence on decisions about which technologies to implement and to what 

purpose. 

Paper II compares two definitions of welfare technologies, showing a 

distinct value difference depending on which actor is defining the term. One 

group of actors is from the IT and telecommunications industries, recognized 

as designers of technologies. These actors define welfare technologies based 

on values found in techno-economic rationality, while public actors in 
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impairment and assistive aid define it based on welfare values such as 

support, independence, and participation. As technology is a product of 

human action, the difference in definitions between the designer and user 

creates a discrepancy, meaning that the technology is not properly designed 

according to the user but is affected by the techno-economic rationality 

inscribed into it. Orlikowski (1992) mentions that one side of the duality of 

technology is often suppressed in the organizational discourse. Because of this, 

the design and development of technology are often performed outside the 

users’ organizations, which results in the users treating the technology as 

‘black-boxed’, while designers tend to have an open systems perspective on 

technology.  

Both Papers I and II show that conceptions and definitions differ between 

professional practices based on their value positions within different 

knowledge traditions. In this thesis this is referred to as the difference 

between deterministic and humanistic perspectives, even though the 

difference is not hegemonic. From the conclusion that designers and 

managers are coloured by the widely accepted techno-economic rationality, it 

can be concluded that arrow A (figure 3) is also indirectly affected by techno-

economic rationality, as welfare technologies are a product of human actions 

– such as design, development, appropriation, and modification – performed 

by these actors. 

 

B. Welfare technologies as a medium of human action 

Technology facilitates and constrains human action through the provision of 

interpretative schemes, facilities, and norms. 

Orlikowski (1992) exemplifies the relationship within arrow B (figure 3) with 

the help of a typewriter: the typewriter facilitates faster writing but also 

constrains the performance by offering only a certain number of letters in a 

certain typing. For arrow B there exist two significant differences in the 

structural model: (1) the human agent always has the option to ‘choose to act 

differently’, and (2) technologies do not only constrain or only enable but can 

do both. This means that welfare technologies do not always have either 

positive effects or negative effects but may have both types of effects. Which 

effect becomes dominant depends on multiple factors, including the actions 

and motives of the designers and implementers, together with the 

institutional context in which welfare technology is used and the autonomy 

and capabilities of the users. 
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The users of welfare technologies are often care workers (identified as 

users in this thesis), but they are also patients and relatives. How the users 

react according to technology may depend on how they view technology. A 

user feeling frightened by technology will probably be passive in their usage 

and therefore not utilize the full set of possibilities the technology offers. Users 

of welfare technologies can take one of these approaches (figure 2), and their 

choice of approaches will alter the effects of the welfare technology. If users 

have a negative view and a passive action strategy, they are likely to choose a 

more difficult way of doing their work than using the technology could have 

offered. By comparison, users with a positive view and an active strategy 

would probably use the technology even if it provided a more time-

demanding and complex way of doing their work. Thus depending on which 

approach the users take towards welfare technologies, the effects of the 

technology implementation will differ. Nonetheless, it remains important that 

welfare technologies be designed according to the needs of the users to 

contribute to the provision of good quality care. 

To summarize the results in Part 1, we need to go back and de-scribe the 

assumptions about users to identify their actual needs, but we also need to 

move between the designer and the user to distinguish between the designer’s 

projected user and the real user. In other words, we must compare the world 

inscribed in the object to the world described by its displacement, which is 

attempted to be pursued in part 2. 

6.3 Part 2: Controlling the effects of welfare technologies 

 

Given critiques that welfare technologies are not able to fulfil the needs of 

care workers and the multiple goals of actors, there is a need for a 

methodology to control the effects of welfare technologies. Current evaluation 

methodologies for welfare technologies focus on either quantitative or 

qualitative methods, and there is a need for mixed-method approaches 

(Zander et al., 2020). Therefore research question two is asked. 

How can we ensure that the design corresponds to the needs of the users? 

Evaluation of technology implementation in necessary to determine the 

effects of the technologies, but using only measurement variables that indicate 

amounts and costs results in multiple important aspects being lost (Hjärpe, 

2020). Thus within the task of creating a means to evaluate and control the 

effects of welfare technologies, values must be considered. Focusing on values 

related to the care giving and care receiving relationship allows deeper 
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aspects of care quality to be considered in the evaluation methodology. In a 

decision situation, both quantitative data from statistics and qualitative data 

from experiences and opinions are important and should be included. As a 

proposed solution to the problem of incorporating both qualitative and 

quantitative data, Paper III presents the technology implementation 

evaluation score (TIES), which is an indicator for evaluating welfare 

technologies in an eldercare context. This answers research question 2. We can 

ensure how the design corresponds to the users’ needs by using TIES before 

and after a welfare technology implementation to see the effects on both 

quantitative and qualitative data in a simple way. The proposed usage of TIES 

is illustrated in Figure 5. 

 
Figure 5: Illustration of application strategy for TIES. 

 

(1)  𝑇𝐼𝐸𝑆𝐵𝑒𝑓𝑜𝑟𝑒 > 𝑇𝐼𝐸𝑆𝐴𝑓𝑡𝑒𝑟 = The situation was better before the welfare 

technology was implemented, meaning the 

technology had negative effects. 

(2) 𝑇𝐼𝐸𝑆𝐵𝑒𝑓𝑜𝑟𝑒 = 𝑇𝐼𝐸𝑆𝐴𝑓𝑡𝑒𝑟 = The situation did not get better or worse. 

(3)  𝑇𝐼𝐸𝑆𝐵𝑒𝑓𝑜𝑟𝑒 <  𝑇𝐼𝐸𝑆𝐴𝑓𝑡𝑒𝑟  = The situation was improved by implementing 

welfare technology, meaning the technology 

had positive effects. 

The equations (1–3) explain how the TIES results from before and after 

welfare technology implementation can be understood. If the TIES score is 

higher before the implementation than after, the welfare technology did not 

contribute to an overall improvement of the welfare situation. If the before 

and after TIES scores are equal, the situation has not changed, and the welfare 

technology has not contributed with any overall effects. If TIES is higher after 

implementation than before, the welfare technology has actually contributed 

to improving the situation.  

One important note is that TIES includes multiple inputs from both 

statistics and opinions, and the TIES score only provides an overview of the 

combined inputs. If one input decreases while another increases, these 
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differences may not be shown. Therefore, is it important to closely examine 

the individual inputs to discover individual changes. 

The time cuts (before and after) are chosen by the evaluator, and 

depending on which points in time that are chosen, the TIES scores will vary. 

It is important to choose a 𝑇𝐼𝐸𝑆𝐴𝑓𝑡𝑒𝑟  time that has allowed the care situation a 

sufficient amount of time to adapt to the usage of the welfare technology. 

 

6.3.1 Questioning the validity of TIES  

To investigate the validity of TIES, Paper IV performs a sensitivity analysis 

using extreme scenarios. The results indicate that this evaluation method 

makes use of more information, using both care statistics and the opinions 

and experiences of care givers as the users of welfare technologies. Using both 

types of data can reduce unintended consequences resulting from validity 

problems can be reduced. Figure 6 uses Dahler-Larsen’s (2014) description of 

unintended consequences to illustrate the enhanced validity that can be 

achieved by using TIES rather than traditional performance indicators for 

evaluation. 

 

 
Figure 6: Validity enhancement as an effect of TIES. 
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The conceptual level in Figure 6 represents the reality of welfare technology, 

including all it attributes. The indicator level represents the welfare technology 

in an indicator form, for performance measurement and evaluation. Here 

validity problems arise when the indicator misrepresents the reality of the 

welfare technology and measures not the full effects the technology is meant 

to achieve but only a fraction of them. The action level represents the actual 

usage of the indicator and the level of unintended consequences it creates. A 

combination of a large validity gap of the indicator levels results in a large 

number of unintended consequences, and low levels result in the opposite. 

Building on the knowledge Part 1, the TIES validity analysis shows how 

the evaluation methodology can enhance current evaluation approaches. TIES 

provides simple numerical values in recognition of decision makers’ 

(managers’) needs and reduces information to achieve simplicity. As 

mentioned in the philosophical framework, deterministic methods are often 

prioritized because data is seen as neutral. The use of TIES, however, clearly 

shows that much information is lost by being quantified. This means that even 

though qualitative data, such as the opinions of care givers, care receivers, or 

relatives, is added to the model, validity remains a problem to some extent. 

Deterministic methods or models demand a simplification of reality, and 

users of these models need to be aware of this. Simplification of reality in the 

way humans understand the world but can facilitate our understanding of the 

whole, as important information get excluded. 

Even though the model has a validity problem during evaluation, it can 

still be useful and can be further improved. This is what TIES represents: an 

attempt to improve current evaluation methods by including qualitative data 

that can better – but not perfectly – represent the reality. This improvement is 

achieved by combining knowledge gained from both traditional humanistic 

methods and deterministic methods. The aim in highlighting the validity 

problems in TIES is to keep improving the method by creating awareness of 

both its shortcomings and its strengths. 
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7 Discussion 

The first part of this thesis investigates how certain actors get precedence 

in deciding what welfare technologies are, which to some extent derives from 

the multiple conflicting goals found among the actors (Kolkowska et al., 2017) 

but also results from their knowledge traditions and professional norms, 

which are manifest as values and conceptions. Diverging conceptions have 

been found among the actors who are designing welfare technologies, using 

them, and deciding which technologies to implement, which shows the need 

for a common understanding of what welfare technologies are. Managers and 

designers have greater authority to decide how welfare technologies are 

designed and which technologies are implemented, which gives them the 

responsibility to learn and confirm users’ needs. Including the users to a 

greater extent when designing welfare technologies and when deciding which 

technologies to implement may ensure these technologies do not fail to 

support care givers.  

The second part of the study proposes TIES as a way to evaluate the 

implementation of welfare technologies, and in that way to control their 

effects. TIES reveals whether the welfare technology was successful according 

to both statistics and users. In this way, TIES aims for a combined evaluation 

approach based on both qualitative and quantitative information. Even 

though users’ opinions and assessments are quantified, meaning they are 

transformed into numbers, they still derive from a qualitative information 

source that is important to include when evaluating welfare technology. This 

means that TIES is an attempt to combine knowledge found in both 

humanistic and deterministic knowledge traditions by adjusting 

deterministic evaluation methods based on knowledge found in humanistic 

research.  

Previous research on welfare technologies has revealed negative effects 

(see Section 2.1), but this does not mean that there have not been any positive 

effects. This raises the question of what is meant by ‘positive’ and ‘negative’ 

effects. The answer depends on perspective. As mentioned before, there are 

often multiple complex goals within the public sector (Dahler-Larsen, 2014), 

and these are also transmitted into welfare technologies. A welfare technology 

can be successful according to the management because it increases efficiency 

in terms of time, while it at the same time it can result in negative effects for 

care workers who face a more stressful work environment, a fact not visible 

in the statistics. The complexity of multiple goals in the care sector is 

problematic, and objectives need to be disassembled into smaller, more 
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distinct goals to avoid creating a solution (welfare technology) that aims to 

solve all problems but ends up solving none. 

To summarize this thesis, techno-economic rationality deriving from 

movements such as NPM and data-ism affects the mangers (decision makers) 

and engineers (designers) who get precedence in care evaluation. The result 

is that deterministic knowledge such as statistics is often prioritized above 

other more subjective types of knowledge during evaluation. However, 

quantities and costs can seldom fully describe the complexity of the real care 

situation, and therefore other interpretative abilities are needed to analyse the 

situation. One profession with these interpretive abilities is the care profession. 

They also work in the centre of the care giving and care receiving situation 

and should therefore be able to affect the results of care evaluation to a greater 

extent. 

Regarding the prioritization of deterministic knowledge, the area of 

critical data studies demonstrates that too much focus is given to the amount 

of data and not enough to the quality of it. This is coupled with the belief that 

data is neutral. The conclusion can be drawn that data must be used with 

awareness. Not being aware of what data actually tells us can lead to incorrect 

assumptions and, later, to unintended consequences such as trivial measure 

fixation. Thus, the validity of an evaluation can be enhanced, although 

probably never perfectly, by both being aware of what the data tells us and 

choosing evaluation data representatively according to the situation. TIES 

should therefore not be seen as a universal tool that can be directly transferred 

and used on all welfare technology. Instead, it is an example of how 

qualitative and quantitative data from both statistics and users can be 

combined in one evaluation model to satisfy management’s need for 

simplicity while also include the opinions of the users. It should work as a 

methodological inspiration or guideline for how such a combination can be 

done. TIES is created from a deterministic knowledge tradition but under the 

attempt to include knowledge from humanistic research areas such as health 

care and nursing. 

As an engineer, the author believes that the combination of the 

deterministic and humanistic research traditions can achieve greater results 

than either of the two individually. This belief also holds for research 

evaluation: positivistic evaluation methods can be enhanced with knowledge 

found in humanistic research and vice versa. Failure to combine the two 

means many great research results will be lost. 
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7.1 Conclusions  

This thesis has taken on the complex problem of understanding why 

welfare technologies do not provide the support to care workers they were 

intended to provide. Welfare technologies and technologies in care in general 

have been criticized for having negative effects on the care work profession. 

Studies have shown that technologies in care can, instead of making care more 

efficient, take time and therefore create stress for care workers. It has also been 

shown that existing technological determinism is affecting eldercare 

organizations negatively by making them victims constantly pursuing the 

latest technologies. This thesis aims to understand the reasons behind this 

critique and to create a method for controlling this phenomena. To do so it is 

separated into two parts, each attempting to answer one of the two following 

research questions. 

1. How can we understand the values and assumptions behind welfare technology 

design, implementation, and usage in a deeper sense? 

 

2. How can we ensure that the design corresponds to the needs of the users? 

In Part 1, this thesis takes an exploratory approach by investigating what 

conceptions and values exist in relation to welfare technologies. A survey of 

the actors (designers, decision makers, and users) identified differences 

among conceptions, showing a narrow conception among users, a wide 

conception among designers, and a conception related to techno-economic 

rationality among decision makers. Secondly, a value identification study 

using ideal-type societies was performed to investigate values within 

definitions of welfare technologies. The results show how a definition created 

by IT and telecommunications industries is related to techno-economic 

rationality values found in the ideal industrial society, while values found in 

a definition by the Swedish Auxiliary Institute are more related to values 

found in the ideal welfare society. This means that welfare technologies have 

different purposes depending on who is defining them. All groups of actors 

(designers, decision makers, and users) bring different values in deciding what 

welfare technology is, which creates an inconsistency in the definition of 

welfare technology definition. 

For Part 2, in response to the second research question a welfare 

technology evaluation method is created, called the Technology 

Implementation Evaluation Score (TIES). It is designed to involve users of 

welfare technologies to a greater extent, and in that way to control the effects 
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of welfare technology not only based on statistics such as time and amounts 

but also based on user experiences and opinions. A sensitivity analysis using 

extreme values performed on TIES indicates that, in comparison to traditional 

statistical methods, TIES incorporates user experiences to a greater extent. 

These results demonstrate that there exist different conceptions and values 

regarding welfare technologies which affect how welfare technologies are 

defined. There is a need to include all related actors during the creation and 

evaluation of welfare technologies to create technologies that support rather 

than burden care workers. The TIES methodology has great potential for 

welfare technology evaluation and builds on previous research that indicated 

the technology’s negative effects on care workers. Ultimately the care sector 

has as its purpose the provision of the best care possible to those in need. 

Using welfare technologies that aim to make the organization more efficient 

by saving time and effort makes this goal difficult to achieve. Using a 

controlling methodology like TIES allows the effects to be evaluated and 

ensures that successful technologies are highlighted and those with negative 

effects are removed or improved. 

7.2 Contributions and future research 

 

The main contribution of this thesis is its attempt to untangle the reasons 

behind the critiques of welfare technologies. The values and assumptions 

among actors tend to be affected by techno-economic rationality, resulting in 

the exclusion of users during design, implementation, and evaluation. This 

work clarifies what different knowledge traditions the actors derive from and 

how those traditions affect how welfare technology is conceived and defined. 

The thesis also contributes with an evaluation methodology that enables a 

way to control the effects of welfare technologies not only from a techno-

economic rationality perspective but also from a user perspective.  

On a higher level the thesis combines research methodologies found in 

deterministic and humanistic research to achieve results that use knowledge 

from both. This mixed-methods approach is seen as vital for development of 

TIES and also for understanding the input and output data.  

The results aim to contribute to research on welfare technologies but also 

to contribute with insights to traditional deterministic research, meaning the 

awareness that models are a simplification of reality and the understanding 

of a more complex reality behind them. This complex reality needs to be 

discussed to a greater extent and not neglected, as it leads to misguided results 

from models. Being written by an engineer exploring other more humanistic 
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research approaches in the context of welfare technologies, this thesis is an 

attempt to enhance movement from the ruling techno-economic rationality 

towards a more value-based evaluation approach.  

Future research progressing from this thesis will find an interest in 

participatory design (Rosseland, 2016) and other approaches applying user 

involvement. As TIES is still at an early stage, only conceptualized and tested 

using a sensitivity analysis, the next step is to test the model in practice and 

then recursively improve its functionality. In research regarding user 

involvement, case studies show that user involvement not only provides 

useful information about users’ needs but also increases the understanding of 

users’ values (Kujala, 2008). By a continuation of involving the user, and 

understanding user values in the future development of TIES is estimated to 

have a bright future. However, there are multiple complex problems in using 

an evaluation model in a care organization, given the multiple actors with 

different backgrounds. All actors need to understand the meaning of the TIES 

results for those results to be useful. For example, the management must 

understand how to use TIES, meaning it must be aware of what input data 

has been used to generate the numerical value provided as an outcome. If 

used incorrectly, TIES can be just another variable that blindly leads the 

management to proceed with welfare technologies that they believe are 

improvements but that are simply an additional work step for care givers. 
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