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Abstract
The paper discusses how healthcare providers can enable value-in-use (VIU) us-
ing digital technologies in complex healthcare service contexts. Technology pro-
viders and public healthcare organizations can have difficulties understanding one 
another, hindering the possibilities for value-in-use to emerge. Plenty of studies 
have investigated the value creation in healthcare, often looking at health as value 
for the patient. We focus on how healthcare providers can create value for them-
selves to improve their operations and justify the price of new technologies while 
fully acknowledging the value for the patient as well. The paper uses two in-depth 
interventionist case studies in Nordic health care: automated screening technology 
for hospital laboratories and medicine dispensing robotics for home care. We use 
a novel combination of pragmatic constructivism (PC) and service logic (SL) as 
method theories to understand the value creation in our cases. Our empirical evi-
dence provide practical examples of how digital technologies can be used to change 
healthcare practices and how VIU can stem from these changes. As a contribution, 
we show that healthcare providers can enable value-in-use with digital technolo-
gies by altering how care is carried out without hindering what the outcome of the 
care is for the patient. Digital technologies are there to facilitate such change, but 
the change still requires that actors involved in care have intention to change how 
they work. While healthcare bears the responsibility for these changes, technology 
providers can also have plenty of opportunities for interaction to support or even 
co-create value together with their customers.
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1 Introduction

In our paper, we examine the creation of value and the value-in-use that emerges 
for the healthcare providers when new digital technologies are introduced to com-
plex healthcare contexts. In the public Business-to-Government (B2G) setting, one 
important problem of digitalization is that it is difficult for technology providers to 
understand the public management context, its complex stakeholder networks and its 
actual service processes, and vice versa, for healthcare providers to fully understand 
the possibilities enabled by the new technologies (Autioniemi, 2020; Balta et al., 
2021; Eloranta, 1986). Tax-payers’ money is possibly lost due to difficulties in under-
standing what is required to enable value creation in the public sector in the long 
term (Lindholm et al., 2019). Not only should the new technologies provide better 
health outcomes for patients, but they can also help improve the operations of health-
care actors to justify the cost of the technologies. By examining and understanding 
organisational action in times of change (Stenvall & Virtanen, 2017) we can reveal 
the foundations of value (Wilden et al., 2017), i.e., how value can be created using 
digital technologies. A natural approach for this value-in-use (VIU) concept (e.g., 
Grönroos 2008; 2011; Grönroos & Helle, 2010; Grönroos & Voima, 2013; Yu et al., 
2019), which enables us grasp how the value of digitalization emerges in specific use 
contexts.

VIU is a central concept in service logic and can be defined as the outcome of a 
process in which the customers integrate their suppliers’ resources (i.e., digital tech-
nologies) within their own operations (Yu et al., 2019, p. 181) with the purpose of 
changing their practice. Some advances have been made in the application of the 
VIU concept of service logic in public management (e.g., Grönroos 2019) and in 
healthcare (e.g., Davey & Grönroos 2019) and literature on healthcare technology 
implementations and its challenges already acknowledges that these technologies 
also require a change in practice (e.g., Nilsen et al., 2016). However, they do not 
explicitly examine what changes in practice are required, and furthermore, how value 
emerges from these changes. For example, a recent paper by Balta et al., (2021) dis-
cusses the value co-creation in healthcare stakeholder networks, but they focus on 
how digital technologies could be used to co-create value through empowerment of 
stakeholders, not on how the existing care processes can be altered to create value 
with these digital technologies. Moreover, the idea of value being embedded as a 
feature of technologies still dominates in practice. According to service logic (as well 
as service-dominant logic), technology does not intrinsically create value; instead, 
VIU emerges from the actions of customers using these technologies with the support 
of suppliers (Grönroos & Voima, 2013). Moreover, due to the complex and dynamic 
nature of the customers role in value creation (Grönroos, 2011), individual actor’s 
actions and worldviews should be investigated to understand how VIU can emerge in 
practice. It is especially important to examine what is required and by whom for VIU 
to emerge especially in the B2G sector, where multiple actors representing different 
motives and values can influence how healthcare is carried out (Balta et al., 2021).

While some studies look value creation in healthcare contexts from a network 
perspective (e.g., Balta et al., 2021) studies on healthcare services typically focus on 
value for the customer (e.g., Grönroos 2019), and with a good reason. However, in 
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some cases this marginal value created can result in an unreasonably expense for the 
healthcare providers or even hindering the care of other patients (e.g., prioritizing 
patients). However, even if the end goal is providing “better health” for the patients, 
the organizations and municipalities still have to think if the new digital technologies 
are worth the price. Thus, we focus on how healthcare organizations can streamline 
their own operations with digital technologies and do so without compromising the 
care of the patients. To investigate the creation of VIU in healthcare contexts, we 
uniquely combine two, previously separate approaches to provide a more powerful 
conceptual background. First, we use Service Logic (SL) to understand mechanisms 
of value creation, and second, we use pragmatic constructivism (PC) to understand 
actors’ interaction and intentionalities for creating value. By combining these sepa-
rate, but compatible theoretical approaches, we can examine the different intention-
alities for value creation in value networks that drive VIU. In so doing, the paper 
proposes that SL and PC, as an approach to understanding intention for action (Nør-
reklit, 2017a, b), can support the identification of those actions required for VIU 
to emerge as well as any possible challenges therein. After all, challenges such as 
change resistance and institutionalized public procurement practices might not nec-
essarily emphasize customer value as much as purchase price (Landaeta et al., 2008; 
Lindholm et al., 2019; Nilsen et al., 2016).

This paper utilizes a combinatory approach of SL and PC to understanding the 
value-in-use enabled by healthcare technologies. We examine how healthcare pro-
viders can manage the complexity increasing due to digitalization of healthcare, i.e., 
healthcare technology implementation, to enable VIU to emerge in public health-
care service contexts. We provide practical examples of complex healthcare contexts 
where digital technologies can help healthcare enable VIU, which can help us bet-
ter understand the mechanisms and possibilities for using future digital technologies 
in various healthcare contexts to create value. More specifically, the paper seeks to 
answer the following research question:

How can healthcare providers enable value-in-use with digital technologies in 
complex healthcare service contexts?

We approach this general research question from the perspective of the B2G health-
care sector. Specifically, our paper focuses on the possible changes in healthcare pro-
cesses in the digital age and the VIU that can emerge from those changes. To answer 
the research question, the paper combines PC and SL as its method theories (Lukka 
& Vinnari, 2014) to contribute to the domain of VIU in supplier-buyer relation-
ships (Grönroos & Helle, 2010) in the complex public healthcare context (Grönroos, 
2019). We apply SL and PC to examine VIU in two interventionist healthcare tech-
nology cases to understand the mechanisms of value creation. Our empirical answer 
to this question is applicable beyond these specific healthcare technology contexts 
and should be interesting for a wide group of scholars of performance management, 
marketing, and public governance.

As a contribution, we look at what VIU is in specific contexts, how it emerges 
through healthcare practitioners changing their practice, and finally why such health-
care actors have the intention to change how they act to create value. While what 



V. Tiitola et al.

1 3

the select care is concerns more the patient of healthcare, how the care is carried 
out affects both the service experience of the patient and the practices of the health-
care provider. If the healthcare actors do not integrate the technology as part of their 
practice and by doing so change their practices, the technology is easily glued on top 
of existing processes and just becomes an extra cost. Therefore, we emphasize the 
healthcare provider’s role in planning as well as actively changing their practices 
(i.e., how care is carried out) to enable VIU. Healthcare providers can enable value-
in-use with digital technologies by altering how care is carried out without hinder-
ing what the outcome of the care is for the patient. Digital technologies can only 
facilitate such change, but the healthcare actors need to have intention to change how 
they work for VIU to emerge. Technology providers can also have opportunities for 
supporting value creation through different ways of interaction, where they assist the 
healthcare actors in identifying how to change practices or develop features in the 
technology that make the changes easier.

The paper is arranged as follows. The second chapter will elaborate on the ser-
vice logic view of customer value and on the nature of a pragmatic constructivism 
approach to public healthcare and healthcare technologies, building a framework 
combining these two viewpoints. The third chapter will present the methodology used 
in the two cases, followed by the empirical findings in the fourth chapter. Finally, the 
fifth chapter will discuss the findings and make concluding remarks.

2 Literature review

2.1 Service logic view on technologies enabling value-in-use

The term ‘customer value’ (CV) has been used to refer to both what a supplier gets 
from a customer (i.e., customer lifetime value) and what a customer gets from a sup-
plier (i.e., value for the customer) (Woodall, 2003). The latter type, value for the cus-
tomer (Woodall, 2003), has been framed and used in different ways. For example, as 
a sum of benefits and sacrifices (e.g., Hansen et al., 2008; Khalifa, 2004; Narayandas, 
2005), through different ‘service-oriented’ logics Grönroos, 2008, 2011; Grönroos 
& Voima, 2013; Lusch & Vargo, 2014), from the customer point of view (Heinonen 
et al., 2010; Heinonen & Strandvik, 2015), economically and non-economically 
(Grönroos & Helle, 2010; Narayandas, 2005), and from both the supplier’s and the 
customer’s perspective (e.g., Songailiene et al., 2011). However, the term ‘value’ 
is too often used to mean something vague that should be pursued, which is done 
without providing evidence that any real value has been created or even explaining 
the mechanisms of the value creation. There lays still an important question about the 
nature of CV that service logic (SL) tries to answer: who actually creates value and 
who benefits from it (e.g., Grönroos 2008; 2011; 2019; Grönroos & Voima, 2013; 
Lusch & Vargo, 2014).

To understand these questions in the B2G context, following the logic of SL 
(Grönroos, 2008, 2011; Grönroos & Voima, 2013), this paper takes a step forward 
from assuming that CV is just something embedded as part of technology. Instead, 
it considers CV as something that is actively created by the customers by using the 



Enabling value-in-use with digital healthcare technologies: combining…

1 3

technology. One of the premises of SL is that ‘the customer is the creator of value’ 
(Grönroos, 2011; Grönroos & Voima, 2013), and their role is at least as significant in 
enabling VIU as is the supplier’s role as value facilitator (Grönroos & Voima, 2013). 
Instead of the supplier creating CV, the customer can allow the supplier to participate 
in their value creation process (Grönroos, 2011). This customer orientation of SL also 
states that the customer creates value with or without the supplier; if the customer 
allows the supplier to interact with them, the supplier might be able to influence how 
the customer creates value, enabling VIU to emerge (Grönroos & Voima, 2013). As 
such, this perspective views the change in how the customer acts when a technol-
ogy, product, or service disrupts action as a key to the emergence of VIU. Since 
value is created by the customer it must be ‘uniquely experientially and contextually 
perceived and determined by the customer (Grönroos & Voima, 2013, p. 146). The 
provider’s role should not be undermined either, since not only can they make value 
propositions and define value-in-exchange, but they can also facilitate, understand, 
deliver, and support the creation of value as value co-creators (Grönroos & Voima, 
2013). However, value can only be co-created when the supplier and the customer 
interact, a notion which separates the value creation into three spheres: provider, cus-
tomer, and the joint sphere, as illustrated in Fig. 1 (Grönroos & Voima, 2013). This 
interaction does not occur only at the point of transaction; instead, historical, and 
future factors influence meaning creation within the communication of providers and 
customers (Finne & Grönroos, 2009).

There is also a temporal dimension to customer value, as it emerges as VIU and 
accumulates throughout the use of the technology (Grönroos & Voima, 2013). In 
simple terms, before the customer starts using the offering, the customer value can 
only be (proactively) proposed and expected. After implementation, the customer 
begins to realise the (factual) value as value-in-use (Grönroos, 2011). Earlier litera-
ture proposes three temporal phases, ex-ante, transaction, and ex-post customer value 
(Woodall, 2003), all of which include some level of interaction, whether direct or 

Fig. 1 Different spheres of 
value creation in the temporal 
frame (compiled from Finne & 
Grönroos 2009; Grönroos & 
Voima, 2013)
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indirect, and as such, different forms of value co-creation (Grönroos & Voima, 2013). 
Especially with new technologies, there is limited information about the possibilities 
enabled by the technology and whether they are factual or not. Thus, the supplier 
and the customer must reach a consensus, even with limited information clouded by 
complexity, for there to be a purchase decision.

Grönroos (2019) also makes a distinction between what is provided and how it 
is provided, a perspective which holds much potential in the public sector, which 
is often criticised for limited consideration to how service is being provided. Since 
the paper considers the customer’s action as the basis for the creation of VIU, it is 
only natural to investigate how the customer acts, how they could act, and how they 
should act to achieve the potential VIU of new healthcare technologies. A healthcare 
context also implies the challenge of balancing health outcomes (i.e., what) and joint 
productivity gains (i.e., how) as types of VIU (Grönroos & Helle, 2010). As such, SL 
provides an approach to understanding the roles of different actors in enabling the 
creation of CV and emergence of VIU, but it does not explain what kind of action is 
required to create CV and if that action is in the interests of the actors (Lee, 2018). 
Therefore, the paper utilises PC to analyse how the customers can act based on the 
new possibilities proposed by the suppliers and if this action is in accordance with the 
customers’ values and facts (e.g., Nørreklit 2017a, b).

2.2 Pragmatic constructivism in public health care

PC has been used in various management accounting studies to explain actors’ 
behaviour. The contexts of these studies vary from strategic management (Mitchell 
et al., 2013) to operational management (Laine et al., 2016), decision-making (e.g., 
Saukkonen et al., 2018) and organising (Korhonen et al., 2020). These issues are 
more related to various kinds of organisational life skills than accounting even if 
PC studies have been particularly active in accounting research. In the marketing 
literature, scholars have also attempted to understand the behaviour of customers, 
whether consumers, businesses, or public governmental institutions, and it has been 
suggested that technology can influence marketing activities from the PC perspective 
as well (Mattimoe & Seal, 2011). However, there is an inadequate understanding of 
how this occurs, especially in complex healthcare networks. Studies using PC have 
not yet thoroughly examined how actor-based viewpoints could support marketing 
literature to understand value creation. And yet, PC is an approach that focuses on 
the actor’s reality construction and hence could support marketing literature in its 
quest to understand the foundations of service performance (Wilden et al., 2017). 
Therefore, there is a clear purpose to exploring PC as a method theory (Lukka & Vin-
nari, 2014) in the marketing context: to understand how technologies can digitalize 
healthcare by changing the drivers for customer’s action and the resulting VIU.

PC explains that an actor’s reality construction includes facts, possibilities, values, 
and communication (Jakobsen et al., 2011; Nørreklit, 2017a, b; Nørreklit et al., 2006, 
2010). Whereas past events are a source of facts, the future offers us possibilities. In 
the present moment, we can make choices regarding which possibilities to pursue 
based on our values and then communicate with other actors to start realising those 



Enabling value-in-use with digital healthcare technologies: combining…

1 3

possibilities (Nørreklit, 2017a, b). The pragmatic constructivist approach for reality 
construction is illustrated in Fig. 2.

According to PC, actors integrate facts, possibilities, values, and communications 
to construct reality. Nørreklit (2017a, b) explains that first, there must be factual basis 
for action, or otherwise there is no reason to assume that the action will work as 
expected. Second, there must be a possibility, a purpose for action, or otherwise there 
is no reason for the actor to act. Third, for the actor to act, they must want to act, and 
the possibility must be in line with their values. Fourth and finally, the actors exist 
with other actors; their facts, values and possibilities overlap with the facts, values, 
and possibilities of others. For successful construction of a common reality, actors 
must communicate with each other to integrate their facts, values, and possibilities. 
(Nørreklit, 2017a, b)

In the B2G healthcare context, PC offers a lens through which to understand the 
different values that guide organisational action. Prior studies that utilise PC in the 
public sector have addressed the ambiguity (Cinquini et al., 2017) and illusory reali-
ties (Mauro et al., 2019) caused by a complex environment with often conflicting 
values. In such environments, actors manage uncertainty and complexity by their 
actor-world relations (Heinzelmann, 2016). In the healthcare sector, studies have 
examined the use of non-financial performance measures (Guven-Uslu, 2017) and 
the differing realities among clinical and managerial actors (Guven-Uslu & Seal, 
2019). In addition, implementation of technology in public organizations has chal-
lenges, such as change resistance and the rigidity of public procurement practices 
(Landaeta et al., 2008; Lindholm et al., 2019; Nilsen et al., 2016), which might hin-
der the possibilities for public healthcare providers from the perspective of creating 
value. Grönroos (2019, p.) highlights “that value creation and the creation of public 
value and service delivery are themes that seem to draw a growing interest among 
researchers”. As this is of key importance (Lindholm et al., 2019), there is a need 
for further knowledge concerning value creation in the public sector. In this paper, 
we intend to create such knowledge, especially concerning the digital age, and to 
understand how technology builds a basis for the foundations of value to emerge and 
ultimately for VIU to be acquired.

Fig. 2 The pragmatic construc-
tivist approach (based on Nør-
reklit 2017a, b)
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2.3 Pragmatic constructivist view on value-in-use

Pragmatic constructivism has a number of striking similarities or compatibilities 
with service logic, and vice versa, but the approaches also have their differences. 
First, both investigate subject at the same level, typically that of an individual or an 
organisation. However, while PC often focuses on single actors that interact through 
communication to realise values that are meaningful for those actors’ lives, e.g., hap-
piness, wellbeing, even finances (Nørreklit, 2017a, b), service logic builds on this 
communication as series of interactions that more straightforwardly enable suppliers 
to co-create utilitarian value (e.g., Grönroos 2011). Interestingly, the values in PC do 
not directly correlate with (utilitarian) customer value or VIU. Instead, it is related 
to the motivation of actors as values impact and influence their intentionalities for 
action. For PC, utility can subjectively be a value for an actor, but it is not intrin-
sically valuable; rather, the values in PC are something more profound (Nørreklit, 
2017a, b), e.g., love, happiness, friendship, or conservation of nature. While the cus-
tomer must perceive value that is in accordance with their values to be motivated 
towards completing a transaction with a supplier (e.g., Khalifa 2004), CV and VIU 
need are often communicated as possibilities and facts.

Second, both PC and SL highlight the customer’s role, as an actor, in creating 
value within their own process through action. However, SL is not as focused on 
actors’ intentions (Lee, 2018) and behaviours (Nørreklit, 2017a, b) but rather on the 
nature of VIU and the role of provider and customer in facilitation, co-creation, and 
creation of value (Grönroos & Voima, 2013). Third, both approaches have a tem-
poral aspect: they acknowledge that the past, present, and future are windows to 
understanding human action (Finne & Grönroos, 2009 ; Finne & Grönroos, 2017; 
Nørreklit, 2017a, b). Before one verifies a fact through evidence or observation, it is 

Fig. 3 Communication as a value-driven exchange of facts and possibilities among 
actors
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only an assumption: future conditions are only proactively true (assumptions) before 
they are realised as pragmatically true facts (Nørreklit, 2017a, b). In all, though the 
approaches have their differences, the striking similarities (a focus on values and 
actors, temporality) will enable a combination of the two approaches. To draw on the 
similarities between these two viewpoints, the paper presents a combined framework 
that is illustrated in Fig. 3.

When combining SL with PC, it is worth elaborating on how the four elements of 
PC (facts, possibilities, values, and communication) can be seen from the SL point of 
view. First, without interaction that builds a factual basis, the provider only produces 
resources that have potential (i.e., possibility) to be used for value creation. As such, 
the provider can only facilitate the creation of value (Grönroos & Voima, 2013. The 
value foundation of the technology must be based on factual resources and both the 
supply (provider sphere) and demand (customer sphere) must be factual. Thus, the 
provider can provide factual resources (i.e., the value foundation referred to ear-
lier by Grönroos 2008) and the supplier must have factual conditions. As Nørreklit 
(2017a, b) puts it:

There must be a factual basis for the actions. If there is no factual basis to act 
upon, then there is a risk that actions do not work. If the basis is fictitious, a 
guess, a hope or a dream or belief, then the actor cannot expect activities to 
function. The actor needs to know her factual resources, the factual conditions, 
and her abilities to act successfully. (p. 32)

Second, while the technology provider can propose possibilities enabled by the tech-
nology, VIU remains as possibility unless the customer is willing to change their 
value creation process according to these new possibilities (if they are factual). 
Examination of this VIU as a possibility that drives the creation of value is largely 
missing from the SL literature. Moreover, the value proposition by the technology 
provider must be possible, or as Nørreklit (2017a, b, p. 32) states: ‘What the actor 
tries to do and accomplish must be possible. She cannot realise the impossible […] If 
the possibilities are factual, then the action can be realised with success’.

Thus, third, definition of the process of value propositions not as ‘a feature’ to be 
communicated to the customer but as a process of exchanging facts and possibilities 
that is driven by the values of the actors is critical in enabling the transaction. During 
this process, the actors exchange evidence to construct facts with the aim of identify-
ing if the proposed value, the possibility, is factual.

Fourth, to act, it is not enough that there is a factual possibility. The actor must 
also have an intention (willingness) to act. She must get something from it. If the 
possibility is realised, she will then realise the value proposition as VIU. Both actors, 
the technology provider and the customer, need to get value to be willing to act. From 
PC point of view, this means that ‘The mere fact that it is possible to do things is not 
a guarantee that they will be actually done. The actor must want to do it. But if doing 
something realises her values, then she will do it’ Nørreklit 2017a, b, p. 33).

These intentions are conveyed among actors through communication, the interac-
tion that begins from the first contact with the customer, that ends after the ‘value 
delivery’ is completed and that is the domain of value co-creation. Thus, the joint 
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sphere of value co-creation can expand depending on the depth of business relation-
ship. It can be quite short in the case of transactional business relationships; how-
ever, it can be continuous in joint ventures or business collaborations. The firm can 
both offer value propositions and directly support the value creation of the customer 
through interaction (Grönroos, 2011):

Cooperation is organized through communication that functions as the glue that 
connects people. For communication to function and enable practice it must 
convey the integrated fact-possibility-value structure of the participating actors 
and enable them to form a common narrative as the basis of a common reality 
construction which realises the values of the actors involved. Nørreklit 2017a, 
b, p. 33)

Value propositions are promises of possibilities (Mouritsen & Kreiner, 2016; Nør-
reklit 2017a, b), and thus, they lack factual basis. One might postulate that the pro-
vider could try to increase the factual basis of the possibility, but it will remain a 
possibility until the customer acts and transforms it (i.e., the value proposition) into 
a fact (i.e., VIU). Vice versa, for the provider, a deal with the customer is only a pos-
sibility until the deal is made, after which the possibility becomes a fact.

The actors need to act (both make the purchase and implement the technology as 
intended) for the possibilities (value proposition) to be realised as facts (VIU). To 
accomplish this, they need to integrate facts, possibilities, values, and communica-
tion to perform (act) and succeed. If they still fail, there is either a lack of motivation 
(values), impossible possibilities, or the factual conditions and resources were illu-
sions. To investigate this value-driven exchange of facts and possibilities, this paper 
investigates two cases where healthcare technology providers and their customer 
organizations are trying to understand potential VIU.

3 Methodology

3.1 Methodological approach

To approach the research questions, we wanted to be actively involved in unveiling 
the potential VIU and the roles, motivations, and required activities of the differ-
ent actors. The paper takes advantage of two interventionist case studies Jönsson & 
Lukka, 2006; Lukka & Suomala, 2014; Lukka & Vinnari, 2017; Lyly-Yrjänäinen et 
al., 2017; Suomala & Lyly-Yrjänäinen, 2012; Suomala et al., 2014;) to directly access 
practices in which potential VIU is being examined. With the help of the unique 
access, we acquired by directly helping the practitioners (Jakobsen, 2019), the paper 
operationalises the central notions of PC (such as values, possibilities and intended 
actions) and SL (such as VIU) to the cases as its method theories (Lukka & Vinnari, 
2014). The combined use of SL and PC in the interventionist case studies yields 
important insights to understanding VIU possible by using healthcare technologies.

Both interventions focused on analysing the potential VIU enabled by the tech-
nologies. To perform these analyses, we utilised data gathered from the cases, such 
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as the interviews with the hospital and laboratory representatives from in the Screen-
Tech case and the homecare visit records in the MedTech case. In these analyses, 
we adopted the SL view that highlights the role of the customer in creating value 
(Grönroos & Helle, 2010; Grönroos & Voima, 2013). These analyses were mostly 
constructed by the researchers and developed iteratively in cooperation with both 
the suppliers and the customer organisations, between which the researcher acted as 
a mediator (Tiitola et al., 2020). With ScreenTech, most of the interventionist work 
was done ex ante implementation, by developing and iterating the accounting models 
for evaluating the cost impacts of the technology. With MedTech, the researcher also 
supported ex-post facilitation of value creation, by observing and influencing the 
potential robot user patient selection and by introducing tools for patient selection in 
cooperation with the technology supplier.

The case descriptions in this paper focus on understanding the VIU. The research-
ers were interested in the temporal dimension of value, the roles of different organisa-
tions and the end customers (patients) in creation of value, as well as in the transition 
from value as a proactively true possibility to value as a pragmatically true fact (Nør-
reklit, 2017a, b). Since SL focuses on supplier-customer dyads, we included the end 
customer perspective as part of the service of the healthcare organisations. We also 
know that, through pricing, suppliers already capture their share of the joint pro-
ductivity gains (Grönroos & Helle, 2010). So, instead of focusing on mutual value 
creation between the technology supplier and its healthcare customer organizations, 
we mainly looked at how the customer organizations change practices to create value 
for themselves (i.e., public hospitals and healthcare organisations improve their 
practices), without forgetting the outcomes of those changes to the patient. We also 
utilised our theoretical framework (Fig. 3) to analyse and illustrate both empirical 
cases. The data consist of the interventionist work, data about current practices (both 
cases) and practices when technology is being used (MedTech) as well as dozens of 
individual events with multiple stakeholders, including detailed meeting notes and 
recorded meetings when possible (patient data was classified).

3.2 Automated screening technology

Our first case study is based on an interventionist research project with a biotechnol-
ogy company, pseudonymously ‘ScreenTech’, that is a provider of medical labora-
tory diagnostics. ScreenTech is a small yet multinational company operating in the 
Nordics and Western Europe. The company had developed a new digital platform 
for performing on-demand screening of clinically relevant pathogens and aimed to 
successfully implement the solution in medical laboratories. Our research coopera-
tion started in late 2018 when ScreenTech became interested in evaluating the cost-
effectiveness of their new digital screening platform in different healthcare settings. 
Hence, the role of the interventionist researchers was to analyse the value potential 
of the new technology and to economically model its impact, especially from a cost 
reduction perspective. We were actively involved right from the start, learning as 
much as possible about the significance of the antibiotic resistance problem from the 
point of view of the case company, laboratories, and hospitals. We wanted to identify 
the possibilities that were enabled by the technology for each actor, how those pos-
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Type of 
interaction

Theme of the interaction Attendants’ roles Role of 
researcher

Purpose

Meeting Defining co-operation Marketing manager Active 
participant

Defining the 
purpose and 
objectives of 
the interven-
tionist study
Examining the 
technology and 
its effects from 
the provider 
perspective

Workshop Information gathering Marketing manager, Key 
account manager, Prod-
uct specialist, R&D

Active 
participant

Teleconference Information gathering R&D manager Active 
participant

Teleconference Information gathering R&D manager Active 
participant

Teleconference Check-up and informa-
tion gathering

Marketing manager Active 
participant

Meeting Defining co-operation Key account man-
ager, Laboratory chief 
physician

Active 
participant

Teleconference Information gathering 
and refining further 
plans

Marketing manager, 
R&D manager

Active 
participant

Interview Information gathering Laboratory chief 
physician

Active 
participant

Understanding 
the labora-
tory work 
and possible 
value-in-use

Interview Information gathering Microbiologist Active 
participant

Interview Information gathering Laboratory technician Active 
participant

Interview Information gathering Laboratory technician Active 
participant

Observation Information gathering Laboratory technicians Observer
Observation Information gathering Laboratory technicians Observer
Informal 
conversation

Information gathering Nurse Active 
participant

Understanding 
the effects of 
the technology 
on primary 
care

Interview Information gathering Internal medicine and 
infectious diseases spe-
cialist, Head of infectious 
diseases department

Active 
participant

Informal 
conversation

Information gathering Nurse Active 
participant

Teleconference Check-up and informa-
tion gathering

Marketing manager, Key 
account manager, R&D 
manager

Active 
participant

Informal 
conversation

Information gathering Nurse Active 
participant

Teleconference Check-up and informa-
tion gathering

Marketing manager, 
CCO

Active 
participant

Teleconference Check-up and informa-
tion gathering

Marketing manager, 
CCO

Active 
participant

Phone call Information gathering Head of infectious dis-
eases department

Active 
participant

Phone call Information gathering Responsible hygienist 
-Infection Control Unit

Active 
participant

Interview Information gathering Responsible hygienist 
-Infection Control Unit

Active 
participant

Table 1 List of Data Gathering Activities with ScreenTech
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sibilities could be translated into potential VIU and the co-creative role of each actor 
in transforming this potential into actual VIU. We were also trying to understand the 
dynamics of the investment decision-making process around screening technologies. 
Empirical data were gathered through research interactions, as illustrated in Table 1. 
Parts of this information were also used to develop the supporting cost-effectiveness 
models.

We held several meetings and teleconferences with ScreenTech to either gather 
the solution-specific information, discuss the possibilities the solution might bring or 
provide updates on the current progress. The main contact point in the case company 
was the marketing manager responsible for a cost-efficiency study. However, other 
company representatives were also involved, especially the research and develop-
ment manager and the key account manager. We interviewed employees of a Finnish 
microbiology laboratory, a business that closely collaborates with a public hospital, 
to gain an understanding of medical laboratory values and processes as well as the 
potential influence of the automated screening platform in laboratories and hospitals. 
The researcher observed workflow in one of the laboratory units and interviewed the 
representatives of infectious diseases teams of two Finnish hospitals. All meetings, 
teleconferences, and interviews were semi-formal, and the researchers were also 
informally in contact with a hospital nurse who provided general insights regarding 
hospital practices and processes. We also interviewed hospital representatives, but 
interaction with the possible end customer (i.e., a patient with carbapenem-resis-
tant Enterobacteriaceae (CRE) carriage) was difficult, and therefore was considered 
unnecessary. The carriage of a case of CRE manifests itself only through a positive 
test result, and therefore, it is difficult to identify a person that will be a CRE carrier 
in the future.

3.3 Medicine dispensing robotics

The second case study examines the VIU of a medicine dispensing technology in 
public home care (i.e., B2G). The case company, pseudonymously ‘MedTech’, is 
a mid-sized company that mostly operates in the Nordic countries. The MedTech 
case enables a more longitudinal view of how VIU emerges as part of technology 
deployment. The development work, conducted for over five years, examined com-
munication, delivery, and creation of customer value at 10 different organisations in 
Nordic countries. The number of samples highlights the quality of the research data 
and provides transferability of the findings within the context. The interventionist 
approach enabled the researcher to examine the process of identifying possible VIU 
and communicating it to the customer through value propositions. It also allows for 

Type of 
interaction

Theme of the interaction Attendants’ roles Role of 
researcher

Purpose

Teleconference Check-up and informa-
tion gathering

Marketing manager, 
CCO, Product manager

Active 
participant

Discussing the 
potential value-
in-use with the 
provider

Teleconference Information gathering Marketing manager, 
Product manager

Active 
participant

Table 1 (continued) 
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assessment of the effects and customer value based upon actual operative changes 
(VIU) and for investigation of possibilities for cooperation between the technology 
supplier and the customers to encourage value co-creation. For a list of the data gath-
ering activities utilised with MedTech, see Table 2.

These meetings included presentation of research results from other municipali-
ties, planning research collaboration and technology implementation, choosing end 
customers, observing end customer recruitment, review of performance and discus-
sion of future expansion plans. In addition, the data was supplemented with experi-
ence from more than 100 meetings with the supplier as well as more than 2,000 
individual emails and hundreds of calls regarding the case. The research data includes 
research notes from the meetings, a research diary and audio recordings from some 
events as well as samples of 7.7 million records of homecare visits of the 825 homec-
are patients using the medicine dispensing robot. Altogether, these materials made it 
possible to construct a narrative of how VIU emerges in MedTech’s network.

4 Empirical findings

4.1 Examining the value of renewing hospitals’ laboratory analysis processes at 
ScreenTech

The ScreenTech case focuses on one of Screentech’s products that is compatible with 
the new digital platform and is used to screen for carbapenem resistance in hospital 
in-patients. Carbapenem resistance is caused by carbapenem-resistant Enterobacte-
riaceae (CRE), bacteria that have become resistant to nearly all available antibiotics 
(Li et al., 2018). Carbapenem resistance is transferable and limits treatment options, 
leading to increased patient morbidity and mortality, prolonged hospital stays and 
increasing healthcare costs (French et al., 2017). Quite understandably, CRE are con-
sidered a serious threat (Li et al., 2018; van Beek et al., 2019). As the prevalence 
of CRE differ significantly between countries (Albiger et al., 2015), the geographic 
location of the hospital is significant. In some countries, CRE are quite rare, likely 
due active attempts to control them. In other areas, the prevalence of CRE is already 
so high (i.e., the pathogen has become endemic) that it is no longer screened as there 
would be no point in attempting to isolate such a large number of people. Similarly, 
isolation of common flu patients would also be pointless; the flu, although dangerous 
for some, is something you can catch almost anywhere.

Somewhere in the middle is a group of countries in which the prevalence of CRE 
is high enough that isolation capacity in hospitals becomes a bottleneck for provid-
ing healthcare but not so high that isolation of patients would be pointless. Infec-
tious disease professionals in each country tries their best to prevent undesirable 
developments (i.e., local epidemics) but must proceed in a cost-aware manner. As 
the antibiotics needed to treat those with CRE are much more expensive, countries 
have an incentive to screen patients. Thus, the case company mainly negotiated with 
the laboratory decision-makers who were responsible for performing the screening. 
However, they had to also incorporate the opinions of their customers (i.e., hospitals). 
As one of the laboratory chief physicians said:
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We [as a laboratory] make investment decisions ourselves. But of course, we 
have to consider what our customers need and how much they are willing to pay 
for investigations. When we make investments into new investigation meth-
ods and if those imply changes in the screening protocol and the price of an 
investigation goes up or turnaround time changes, then we have to discuss with 
the hospital and other customers whether it is ok and if they are willing to pay 
this extra amount of money to get for example more comprehensive or faster 
results.

The solution developed by ScreenTech allows 48 h faster CRE screening than tra-
ditional methods that are still commonly used in hospital laboratories. In traditional 
methods, laboratory employees mainly manually process a sample (cultivation of 
a bacterial sample on a plate and seeing whether antibiotics work), while Screen-
Tech’s digital solution automates this process, reducing laboratory staff involve-
ment. Shorter time-to-result provides possibilities for more timely administration of 
accurate treatment, thus improved patient outcomes, and gaining monetary and non-
monetary efficiencies within the larger healthcare system. As a representative of the 
laboratory put it:

One of the most relevant ones [values] is quality so basically that the customer 
[hospital] can rely on those results (…). Other value is probably that we try to 
do things as efficiently as possible in meaning of speed and costs. We try to be 
as cost effective as possible.

Laboratories and hospitals base their decisions on the recommendations made by 
authorities and policymakers. These recommendations consider both the perfor-
mance of novel screening methods and the financial capabilities of local healthcare 
systems. To provide better evidence in support of these decisions, a wider perspective 
was needed, especially considering what the faster screening could enable for the 
hospital and patients. One of the ScreenTech representatives explained:

Budgets in hospitals are tight, and if none can see direct savings, it is difficult; 
none likes to rearrange budgets. We need a way to convince the hospital man-
agement that we bring positive change. What would be helpful for us is to be 
able to showcase how the change from chrome agar [traditional method] to our 
solution impacts hospitals in terms of cost efficiency. Benefits, anyway, come 
on a patient level—shorter length of stay, lower mortality—and on macro-level 
– less spread and correct use of antibiotics.

In this way, the foundations of value (i.e., laboratory processes) could, through the 
VIU expected to stem from the new technology, create something that is even intrin-
sically valuable (i.e., macro-level health). A faster screening has the potential to sig-
nificantly improve an outbreak and the quarantine practices of hospitals by providing 
shorter patient waiting times. It became an intricate endeavour to understand the 
complexity of the phenomenon under study and the numerous and varied actors, 
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whose needs, values, and possibilities had to be considered. ScreenTech would need 
to understand both the potential VIU enabled by the new digital solution and the roles 
each of the actors play in co-creating that value. The specific context and conditions 
of the customer laboratory and the hospital would affect how the different elements of 
VIU would emerge. For example, a single positive test result might trigger a renewal 
of the whole service system if it shows the possible weak points of CRE prevention. 
An unrelated case in the Nordics showed that CRE could transmit via surfaces with 
no person-to-person contact (van Beek et al., 2019). This discovery could further 
alter the facts (e.g., regulation) regarding how healthcare providers should prevent 
CRE outbreaks and which kinds of technologies could be of help. One of Screen-
Tech’s representatives highlighted that:

We need to know each customer perfectly well to be able to identify what would 
be of interest to them and adapt our proposition to them. The benefits proposed 
to customers are not always the same. It really depends on the customer and 
their expectations, the history of the customer with carbapenems—for example, 
have they had an outbreak already or not? So, we adapt our proposition to each 
customer to make sure that our offering will have an impact on the customer.

Figure 4 shows, through the lens of PC, the key aspects of reality integration of 
ScreenTech and its customer laboratories. As shown, both ScreenTech and their labo-
ratory customers would have to integrate their reality constructions by sharing their 
views on facts, possibilities, and values for the laboratories to have an incentive for 
purchasing and changing their operations (i.e., change laboratory screening process, 
quarantine practices and outbreak management plan) for VIU to emerge. Despite the 
technology’s ability to deliver earlier screening results, the deployment of the new 
automated solution in the medical laboratories was not straightforward. First, the 
laboratories were already able to perform the manual screening for CRE, and hospi-

Fig. 4 Combining SL and PC to understand the VIU enabled by the screening technology
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tals already had practices in place to handle patients suspected of CRE carriage. Such 
conditions were facts that challenged the introduction of a new screening technology 
that remained a possibility. Second, many healthcare institutions, in their investment 
decision-making, favoured lower direct costs over more indirect and intangible long-
term cost savings potential. ScreenTech’s higher-cost solution has potential to be 
cheaper over time, but this remains only a possibility until they can prove that the 
VIU has a factual basis. Thus, whether the improved screening quality and speed, 
and the possibilities in reorganizing hospital quarantine practices would be enough 
to justify the price of the technology depended on the values of the decision-makers. 
However, ScreenTech could use their understanding of VIU to provide increased 
factual basis for the more intangible possible VIU, such as the changes in the local 
epidemic outbreak management practices of hospitals. Third, there was no universal 
protocol for handling patients suspected of CRE carriage. Hospitals in different coun-
tries or regions would adopt various practices that might impact perception of the 
VIU enabled by the technology. Finally, there were several actors involved in decid-
ing to change the screening method, which makes the process very complex. Thus, 
the implementation of a new solution would not only have to be justified in terms of 
the screening time reduction but also required revisiting current routines and adjust-
ing the protocols to the new integrated reality constructions.

Since VIU is highly dependent on the actions of both the laboratory and the hos-
pital, ScreenTech might have to put extra effort into communication to ensure that 
their customers have intention for action. As both SL and PC points out, ScreenTech 
can mainly influence the actions of their customers through interaction and com-
munication. Moreover, ScreenTech did not have unfettered access to hospitals, so 
they also needed help from laboratories to communicate to hospitals how the faster 
screening could enable them to reorganise their quarantine practices. The exchange 
of information resulted in contextual knowledge (for ScreenTech) and technology-
related knowledge (for the laboratory). Key values of both ScreenTech and its health-
care customer organizations focused on avoiding an epidemic in an efficient manner. 
While avoidance could be possible with the screening technology, accomplishing this 
goal would require changes in both the laboratories’ and the hospitals’ actions. Key 
facts both conditioned (the laboratory point of view) and brought resources to the 
realisation of possibilities that, depending on the viewpoint, could eventually lead to 
decreasing the risks associated with CRE and economic benefits.

By applying the SL lens in the ScreenTech case, we were able to examine not 
only what the technology is able to achieve (faster screening) but also what kind of 
changes were possible in the operations of both laboratory (screening process) and 
hospital (quarantine and outbreak management). These changes would improve the 
VIU enabled by the technology, not only for the laboratories but also for hospitals 
and for patients. The PC perspective then enabled us to better understand how the 
technology and the changes it enables are linked to the reality construction of differ-
ent actors as well as what kind of steps would be necessary to help the involved actors 
to take appropriate actions and enable VIU.
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4.2 Examining new ways to organise municipalities’ elderly care with MedTech

Homecare is typically arranged for patients who can live at home but cannot manage 
their daily tasks independently. They sometimes have challenges completing some 
physical activities, such as showering, cleaning, or preparing food. Other times, their 
cognitive capabilities have reduced to the extent that, while they would be physically 
able to perform these activities, they cannot remember to act, or how to act. Since 
there are a variety of different scenarios in which some kind temporary or long-term 
help is required, the variance among homecare patients and their needs is rather high. 
One of these activities, which does not require high coordination but is easy to forget, 
is medicine administration.

There are several approaches to how homecare nurses administer medicine to the 
elderly. The simplest solution are manually refilled medicine containers with multiple 
slots per day for doses of medicine. Depending on the condition of the patient, the 
home care nurses either support, coordinate, or control medicine administration. Until 
recently, many homecare organisations still used these weekly containers to facilitate 
this task, but the manual refill was work-intensive and prone to errors. However, dur-
ing the last decades, an automated dose dispensing (ADD) service started to gain a 
foothold in the Nordic countries (Sinnemäki et al., 2017). The service pre-packaged 
prescription medicine in sachet rolls, with each sachet containing a dose of medi-
cine (in some cases, large doses had to be divided among multiple sachets). These 
ADD rolls helped to significantly reduce medication errors, but elderly patients still 
often required reminders to take the medicine. For this purpose, MedTech developed 
a medicine dispensing robot that reminds the patient and administers the required 
medicine.

The medicine dispensing robot helps patients take the right dosage of the right 
medicine at the right time. The right medicine is ensured by electronic prescrip-
tions that are checked by the ADD provider for drug compatibility. The right dosage 
is ensured by the ADD service, which packages each dosage in the roll of sachets 
according to the prescription of the patient. Finally, the right time is ensured by 
the robot, which utilises the information on the sachets to coordinate the dosing by 
reminding the patient to take their medicine. In this way, the robot ensures a high 
level of medicine adherence. To keep the medicine dispensing robot operational, it 
only needs to be filled with new sachet rolls every second week. Moreover, the robot 
is connected to a telecare system that is used to enable communication among the 
robots and the homecare nurses, as well as by MedTech to ensure that each robot is 
operational. Before this robot was invented, these sachet rolls were stored in a box, 
in which only the latest sachets were visible to the patient. However, this was not 
always robust, and oftentimes part of the medicine sachets could be found inside or 
around the box. Even more often, the sachets were forgotten between visits. There 
was also no way to ensure that the patient did not take several sachets at the same 
time or at the wrong time. Building upon this ADD service, MedTech takes the medi-
cine administration further by having the robot dispense the sachets at the right time, 
increasing control at the patient level.

The medicine dispensing robots can alter both the outcomes and the process of the 
medicine distribution service. The robot can achieve around 99% medicine adher-
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ence by controlling the sachet distribution. To ensure the same level of medicine 
adherence, home care would require multiple visits per day. This is rarely the case, 
unless the patients have medicine critical for their health, such as pain medicine or 
Parkinson’s medicine, that requires a high level of control. In the less than 1% of 
cases where medicine adherence is not achieved, the robot alerts the home caregiv-
ers that something has gone wrong, and the caregivers can act accordingly. Thus, 
the actual benefits come from being able to improve medicine adherence while also 
being able to alter the service process.

Contrary to general belief, short medicine reminder visits are not always favoured 
by the homecare patients. By automating these medicine administration visits, most 
patients can independently take their medicine, which can help them regain some 
of the autonomy lost when they were considered no longer able to take care of their 
own medication. They regain ability for self-service, even if it is supported by tech-
nology, making some patients seem more proactive. According to the caregivers, 
this increased autonomy has been well received by some patients, and they have 
also noticed an improvement patient well-being. One of the caregivers described the 
increased autonomy of their patient as follows:

Typically, when we were visiting her, she had hardly woken up and was con-
fused during the visit. Now she is already waiting for us and has often brewed 
us some coffee.

As this quote implies, value could be captured in utilitarian (care effectiveness) as 
well as more profound ways (patient health). While the medicine adherence and 
patient well-being are the focus point of the robot, the homecare has to justify these 
improvements to the municipalities through sufficient cost savings. The increased 
autonomy and improved medicine adherence that have been reported are both goals 
of the ‘dignified aging’ programs of municipalities. At the same time, a fleet of robots 
can become expensive, and municipalities often request clear reports of cost savings. 
As described by a director of elderly care in one of the municipalities:

We [homecare management] and the caregivers would like to keep [the robots], 
but we need to show cost savings to justify the price. Otherwise, I won’t be able 
to convince [the municipality] to add the robots to our budget.

From the service perspective, these robots can help the homecare organisation rede-
sign the care of patients as well as redirect workload to patients with more demanding 
needs. Based on the data analyses conducted with the care organisations, we found 
four different ways that the robots can be used to reduce the care workload. First, 
during rush hours in the morning and evening, the robot removes the time criteria for 
some of the visits, thus enabling caregivers to visit the customer during more flexible 
hours. Second, some of the medicine administration visits are no longer necessary 
and can be removed or combined. Third, in some cases there are some minor signs 
that the patient’s medication will require higher workload in the future, which can be 
delayed through use of the robot. Finally, the improved medicine adherence should 
reduce the risk of surprising health-related events, such as hospitalisation. All four 
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sources of workload reduction can be achieved simultaneously to varying degree and 
can help the homecare managers justify the monthly price of the medicine dispens-
ing robots to the municipality. Figure 5 presents how these different elements and the 
outcomes enabled by the dispensers fit into the reality construction of the technology 
supplier and the customer homecare organisations.

Figure 5 provides a general overview of the motivation for action for both the sup-
plier and the customer. The medicine dispensing robot by MedTech can help homec-
are resolve many of their challenges by altering the nature of how care is arranged. 
Thus, there is potential for a win-win situation, which explains the interest shown by 
municipalities. However, it is apparent that this supplier-customer service logic dyad 
is insufficient to explain the whole picture, as municipality actors and the homecare 
patients themselves are important actors in the whole service network. Moreover, the 
snapshot provides only an overview of the motivations of the supplier and customer 
actors, and it does not show how these intentions evolve throughout the implemen-
tation of the technology. By taking the longitudinal perspective, we identified five 
major steps where significant change occurs in the reality integration of the homecare 
customers during the technology implementation.

First, the snapshot shows the scenario before the deal, where VIU remains a pos-
sibility. Here, negotiations with the municipality and homecare are ongoing and the 
supplier can only use the facts they have acquired from previous experiences to pro-
vide a proposition of value. MedTech took the time to document the impact and cus-
tomer experience of their first pilots to obtain factual basis for the value proposition. 
Further, each time they do this sort of value assessment with new customers, the fac-
tual basis strengthens. A deal will only be made after the municipality is convinced of 
the possibilities of the technology. When MedTech was still a start-up, many munici-
palities approached the implementation through a pilot project to evaluate if the pos-
sibility of VIU was factual or only an illusion. After they documented the results of 

Fig. 5 Combining SL and PC to understand the VIU enabled by the medicine dispensing robots
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prior implementations, the technology started to diffuse more quickly, and nowadays, 
MedTech has been able to move past pilots and into larger-scale deployments.

Second, once a deal was made, it became the task of the homecare managers and 
caregivers to select the patients with whom the dispensing robots should be imple-
mented. Communication played an important role here, as the decision to implement 
was typically made by municipalities and sometimes the homecare caregivers first 
heard about the technology in the patient selection session. If the homecare was not 
familiar with the technology beforehand, they needed support from MedTech to iden-
tify prospective patients. As such, MedTech has put much effort into helping homec-
are organisations identify patients with whom significant operative changes could 
be possible as well as into redesigning care after implementation. The integration of 
the factual contexts of each patient with the factual resources of MedTech allowed 
for identification of possibilities with specific patients. Moreover, it was critical for 
the caregivers that the dispensing robots would help the patients, while the homecare 
managers emphasized the need to exhibit cost savings to the municipality. Thus, the 
most promising patients were those with whom both goals were possible, and if only 
one of these goals seemed possible, a higher emphasis was put on the judgement 
of caregivers. Some caregivers were more open to the technology than others, and 
sometimes there were also varying opinions about the implementation of the dispens-
ing robot with specific patients. From MedTech’s point of view, it helped that the 
technology was rather easy to deploy and re-deploy if needed, so homecare could try 
it with a potential patient without altering the care right away.

Third, once a medicine dispensing robot was deployed with a homecare patient, 
the care organisation still needed to actively reconsider the care planning and rede-
sign the care. Without redesign, the medicine dispensing robots, at best, only help to 
alter medicine adherence (i.e., what) without gaining the possibility for cost savings 
through a redesigned workload (i.e., how). Typically, caregivers delayed redesigning 
care to see if the patient would get used to the dispensing robot. This period illus-
trates the reality integration of the caregivers and homecare patients. If everything 
goes well and the homecare can redesign the care, the expected possibilities of care 
redesign become factual and VIU emerges for the homecare organisation. If the rede-
sign proves unsuccessful and the caregivers return to the prior form of visits, this is 
an indication that the possibility was an illusion, either because some of the condi-
tions of the patient were not factual or because there was something wrong with the 
dispensing robot and its factual basis was an illusion. For example, the care organ-
isations sometimes realised that there were other tasks, such as putting on support 
stockings or giving insulin injections or eye-drops, that did not enable caregivers to 
remove or reschedule visits.

Fourth, once the fleet of dispensing robots was deployed and the care of patients 
redesigned, the municipalities still expected a report on whether the dispensing robots 
‘were able to reduce costs’ (while this was the way it was typically discussed, the 
concept of robots creating value by themselves is not in accordance with our empiri-
cal findings and service logic). The problem was that neither homecare nor even the 
municipalities had the resources or the expertise to start evaluating the VIU enabled 
by the dispensing robots, which is where the intervention of the researcher came in. 
By documenting the changes in care ex-post and discussing the technology and its 
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implementation with the homecare representatives and homecare patients, MedTech 
was able to identify many of the mechanisms through which VIU emerges and for 
whom. Finally, it was also quickly realised that, as the condition of elderly homec-
are patients deteriorates over time, the care redesign would be temporary, resulting 
in a need to actively evaluate and manage the fleet of dispensing robots over time. 
This also meant that the VIU is temporary and dynamic and will disappear when the 
patient moves away from home care.

5 Discussion and concluding remarks

5.1 Discussion of the findings

These two in-depth interventionist cases help us answer how healthcare providers 
can enable value-in-use with digital technologies in complex healthcare service con-
texts. The two cases illustrated the differences among the contexts of various health-
care providers (laboratories and homecare), and while both cases were in Nordic 
countries, the healthcare setting, the technology, and the nature of care were still 
different. The two cases expand upon each other, highlighting both some of the differ-
ences and some of the similarities related to VIU and the digitalizing of public health-
care practices. While provision of better health and more efficient service remains the 
purpose of healthcare digitalizing in both cases, the mechanisms through which VIU 
emerged are different. Overall, the SL perspective identifies the actors and their roles 
in value creation [i.e., what and how by Grönroos (2019)], while the PC perspective 
explains how VIU can emerge and what motivates actors to either facilitate, co-create 
or create value or not (i.e., why).

In the healthcare context, VIU can emerge for both the patient as well as for the 
healthcare provider concurrently. In our case, we were more interested in the VIU for 
the healthcare provider (stemming from how) while not compromising the care of 
the patients (what). In the ScreenTech case, the laboratory test results could become 
more accurate (what), but the result could also be acquired much sooner (how). This 
could enable hospitals to redesign their quarantine practices to better manage poten-
tial outbreaks (how). In the MedTech case, the homecare organisations were able to 
provide their patients the same or even higher medicine adherence and improved 
autonomy (what) while reducing and rescheduling workload or preventing workload 
from increasing (how). The approach to VIU suggested by Grönroos (2019) thus 
helped us define VIU is in each context and understand how it manifests. While what 
is being provided mostly impacts the patient, how healthcare service is provided even 
after digitalization can impact both the patients as well as the healthcare providers in 
various ways. These possible VIUs were also in accordance with the general values 
of interviewed healthcare actors in providing care efficiently and effectively.

Furthermore, the more longitudinal view of the MedTech case enabled us to 
observe the evolution of VIU, which highlighted both possibilities and the challenges 
and ambiguities related to long-term use. In both cases, there was a threshold where 
new screening devices or a new medicine dispensing robots would no longer help a 
healthcare provider enable anymore VIU or at least enough to justify the cost of the 



V. Tiitola et al.

1 3

technologies. With MedTech technology, the fleet of medicine dispensing robots also 
would benefit from active management as new patients arrive and old ones move 
on to more intensive level of care. The cases and the combination of PC and SL 
helped us understand the foundations of value (Wilden et al., 2017) and provided 
two value creation stories that were narrated from inside specific organisations in the 
public sector (Stenvall & Virtanen, 2017). These findings of the paper have several 
implications on studies about the complexity and challenges of digitalizing processes 
Bolander, 2019; Korhonen et al., 2021; Quattrone, 2016;), especially in healthcare 
(Beaulieu & Bentahar, 2021).

VIU emerges as an outcome of change in the practices of the customer. As such, 
VIU emerges dynamically through how the customers acts differently than what 
they would without the technology. The technology provides a foundation for value 
creation, but the customer (i.e., healthcare providers and its actors) actively create 
value enabling VIU to emerge. In both cases, the realisation of the pursued impact 
(proactively true VIU) depends on if the customer (laboratories/hospitals or homec-
are organisations) redesigns their service activities for patients (whether they make 
VIU pragmatically true). Using the PC lens, it all depends on whether the customers 
achieve an integrated reality construction, new or old (Jakobsen et al., 2011; Nør-
reklit, 2017a, b; Nørreklit et al., 2006, 2010). In some cases, suppliers need to put 
effort into communication to convince and educate their customers about the pos-
sibilities of using the technology. Also, the possible VIU is not necessarily obvious, 
and it can consist of several inclusive and exclusive elements. Actors’ values define 
which elements are considered more important than others and are therefore empha-
sized. For example, financial optimisation is seldom the only goal in public health-
care organisations, but it can significantly impact the way healthcare services can be 
provided. Sometimes managers need to decide whether they want to ensure higher 
quality (i.e., medicine adherence or lower chance of outbreak), even if this means an 
increase in the direct the cost of care. In these cases, technology providers might want 
to put more effort into communicating their own perceptions of possibilities for VIU 
to integrate their realities with the healthcare providers and improve the chances that 
the healthcare organizations try to convince the municipalities to decide to acquire 
the technology.

VIU also evolves dynamically. It starts as a possibility and gains factual basis 
until it becomes a factual possibility. Once the customer acts upon it, VIU either 
becomes a fact or the factual basis for VIU was an illusion. This change from VIU 
as a possibility to VIU as a fact converts proactive truth about VIU (i.e., it should be 
possible) to pragmatic truth about VIU (i.e., it was possible). Our findings thus show 
that healthcare customers are in a key position regarding determining if technology is 
implemented and if value can be created, which enables VIU to emerge. This moti-
vation for value creation has previously been identified as important but has not yet 
been theoretically explained (Finne & Grönroos, 2009 ; Finne & Grönroos, 2017, 
Lee, 2018). Similar analysis can be used for the supplier, who creates hypotheses 
about value potential (possibility) and can only start getting the factual basis for this 
possibility after their first pilots. Finally, the reality integration through communica-
tion between supplier and customer is critical to communicating the possibility of 
VIU, and in accordance with SL, it is the only way the supplier can influence the cus-
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tomer’s value creation activities. Communication between the technology provider 
and the customer is a value-driven exchange of facts, such as the factual resources 
of the technology provider and the factual conditions of the customer as well as pos-
sibilities for realising the values of both actors. PC can help explain the act of com-
munication in its multiple forms and, thus, has the potential to expand the concept of 
value co-creation from its rather abstract sense to various concrete types of value co-
creation (Grönroos, 2011). In addition, SL can be used to identify the different roles 
of actors (specifically, those of suppliers and customers). While PC is most interested 
in individual actors and understands that interaction and communication with oth-
ers is an important part of reality construction, SL expands this view into looking at 
action and interaction within dyads and thus joint action. This paper reveals some of 
the dynamics of such interaction, but more thorough analyses are highly encouraged.

As a final note, we also identified major differences between ‘values’ in PC and 
‘value-in-use’ in SL. Values drive actors’ reality integration in PC and thus represent 
an input for action, while VIU manifests from the customer’s value creation and is 
thus considered an output of action. VIU can be part of all four elements of reality 
integration: possibility, something that can be achieved; values, something that the 
actor wants to achieve; communication, something that is discussed between actors; 
and fact, something that happened and can be later acted upon. The form of VIU then 
depends on time and on whether value has already been created. However, since our 
findings suggest that VIU emerges and evolves over time, VIU does not always pro-
ceed from a possibility to a fact; there is always possibility for new or more VIU, and 
realised VIU strengthens its factual basis. Actors’ values also evolve, which might 
either strengthen or hinder the customer’s intention to continue creating value with 
the technology.

5.2 Implications and limitations

The findings presented in this paper are meaningful in developing public healthcare 
practices when digitalization is introduced. We recommend that managers rethink 
how value is created and do not just assume that the implementation of technolo-
gies will automatically release the potential value of those technologies. Instead, one 
should consider what kind of possibilities does the technology enable in arranging 
care without forgetting what the outcomes of that care are for the patients. Sometimes 
some opportunities are not implicit and require a level of detective work to realize 
how the care could look like now that the technology becomes part of it. Further-
more, even if a worthwhile possible change is identified, the actors that provide the 
care and use the technology will also need to adapt to the new practices for the value 
to start emerging. One way to manage these potential pitfalls is to introduce perfor-
mance measurement that can capture how the new way of care differs from the old 
one. Moreover, to ensure that VIU has the possibility to emerge, emerges, and keeps 
emerging, continuous attention to network’s different actors’ needs and the dynamics 
of value creation is most likely required.

From the supplier’s point of view, the suppliers might want to avoid “throwing 
goods over the fence” approach where the fact if value is created is left for the cus-
tomers. This might work in short-term, but the customer will notice it eventually if 
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there is some unrecognized condition that obstructs the creation of value or if there 
is no evidence of value that was proposed is emerging. However, suppliers will have 
some opportunities to facilitate the value creation or even co-create value together 
with the customer. Thus, it might be worth doing some assessments to whether the 
customer was able to create the promised value and whether there are some activities 
the supplier could do or features that could be added to the technology that could help 
the customer create value as intended.

Our paper is also the first to combine SL with PC and opens an ample scope of 
interesting opportunities for future research. Based on the empirical findings and case 
study illustrations, the combined use of PC and SL helps identify how VIU emerges 
in public healthcare services when healthcare technologies are used by actors to 
improve their activities. Combining PC and SL provides an explicit view of the dif-
ferent values, facts, and realities that underly actors’ intentions for actions that cre-
ate value. By expanding SL with PC, organisations can understand what the world 
should look like (proactive truth) for the customer to be able to create value as VIU 
(pragmatic truth) (Nørreklit, 2017a, b). With PC, by looking at the factual resources 
of the technology provider and the factual conditions of the customers, managers can 
integrate their realities to achieve a factual basis for the VIU as a possibility. With SL, 
we understand the limitations of the supplier and the technology regarding support-
ing value creation, and we can focus on how the customer can create value based on 
the new possibilities enabled by the technology and the supplier.

However, we are not normatively prescribing the combined use SL and PC and 
this combination is worth more in-depth methodological investigation. However, our 
use suggests that these theoretical approaches can together help managers go beyond 
the initially perceived potential enabled by technologies and understand both the 
underlying (joint) actions that can improve the VIU enabled by the technologies and 
the support needed to motivate relevant actors to act accordingly. As we have show-
cased so far, there are multiple synergies for combining these theories, but there is 
also some discord between them. For example, SL does not clearly state if customers 
and suppliers are individual actors or organisations. Most SL literature looks at how 
consumers create value with the products and service(s) of supplier organisations 
(e.g., Grönroos 2008; 2011; Grönroos & Voima, 2013), with some B2B exceptions 
(Grönroos & Helle, 2010). PC, on the other hand, clearly focuses on individual actors 
(Nørreklit, 2017a, b). In our paper, we overcame this challenge by looking at organ-
isational dyads while also recognising that these organisations consist of individual 
actors with individual realities. We do not claim that a single new theory combining 
both SL and PC is necessary, especially when service logic is specific to supplier-
customer relationships, such as those presented in this paper. However, we do see 
many possibilities for using these separate theories, both concurrently as individual 
theoretical lenses for the same purpose and as a combined lens, as is demonstrated in 
this paper. We show one combination, but we highly encourage further research that 
combines these theories in different ways and for other purposes.

One important issue in the healthcare context is how the end customer (i.e., an 
individual patient) is given a voice in their care. Naturally, the same applies in B2B 
customer’s value creation, but in the B2G context, the end customer might have sig-
nificantly different values than the B2B customer. For instance, important facts and 
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possibilities identified by a B2G customer’s representative (e.g., a controller, man-
ager, or nurse) might include the work atmosphere and quality of work. They might 
also highlight the need to use public money efficiently and effectively. An individual 
patient could, on the other hand, bring up very different values: they might value 
their own privacy and individual will, getting help for loneliness, safety when liv-
ing at home, the informal care given by their relatives, etc. Values of each actor are 
important in acquiring a fuller picture of B2G value creation. There could be, for 
instance, some communication between a technology provider and the patients or 
other relevant stakeholders, for example a representative of the society (e.g., a health 
minister). Or it might be that these stakeholders are given voice only through the B2G 
customer (such as a publicly owned enterprise, a governing organisation, a munici-
pality, a hospital district, etc.). In a worst-case scenario, the changes in healthcare 
practices might make the patient lose some value due to the changing practices of 
the healthcare provider. Vice-versa, the patients might, through lack of cooperation 
or illusive facts, make it impossible to achieve the VIU, even if they could also be 
a beneficiary of the changes. As such, value creation in healthcare expands outside 
the typical supplier-customer dyad of service logic into value-chains (the technology 
provider to public healthcare organisation(s) to healthcare patient), and even further, 
into value-networks (see Balta et al., 2021) which include relatives, other patients, 
other health and social care institutions, the government, etc., and that service logic 
has not yet sufficiently addressed.

5.3 Concluding remarks

We contribute to the literature on digitalizing healthcare practices by showing how 
value-in-use stems from digitalizing different public healthcare contexts using digital 
technologies. Using pragmatic constructivism and service logic as method theories, 
we give practical examples of healthcare contexts showing how the customer organ-
isations need to actively change their practices if they want to realise the possible 
VIU with digital technologies. Suppliers and the technology can offer such VIU as a 
possibility, but the VIU stems from customer organisations changing their practices. 
Moreover, this kind of VIU emerges and evolves dynamically. We show how it is not 
always enough to understand what kind of VIU could be achieved but also what is 
required to ensure the customer actors have intention for action. This challenges the 
traditional marketing perspective of value-in-exchange as something embedded in 
the product or service, which has many implications also to the provider. Since the 
technology can only be used to facilitate a change in the organisational practices of 
healthcare, providers need to focus on interaction and communication to ensure that 
their customers have the motivation and intention to start creating value. Our empiri-
cal cases also explain the customer’s intention for action by showing that the reality 
integration of the customer actors provides the intention for the customer to create 
value and for VIU to emerge. As part of this reality integration, VIU evolves from a 
possibility to a fact as part of the actor’s reality construction, which is driven by the 
actor’s values. At the core of this reality integration is VIU, which, more than part of 
the values of the actor, drives the reality integration among actors, and as such, their 
action.
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The paper extends understanding of the VIU of digital technologies in public 
healthcare service contexts. More specifically, we investigated the unveiling and 
examining of actors’ realities, values, and intentions, deepening our understanding 
of the antecedents and impacts of VIU, with the combined use of PC and SL. The 
paper does not provide definitive conclusions, but It also provides a starting point 
for further elaboration on these two theoretical approaches, including their synergies 
and interlinkages. As such, we open an ample scope for future research not only on 
value creation and VIU in healthcare service chains and networks, but also on the 
combined use of PC and SL. On the one hand, as we mostly focused in unveiling 
how VIU emerges, our study leaves plenty of room to further investigate the motiva-
tion perspective, for example, in cases where technology faced resistance to change 
throughout their implementations – or did not even pass through the public procure-
ment and capital investment processes. It would be particularly interesting to see, 
which factors of certain actors’ reality integration hinder or even stop technologies 
with potential for possible VIU from being invested in, implemented in practice, or 
the practice being changed. On the other hand, the role of interaction and the types of 
value co-creation therein or the value-network perspective that has previously been 
absent from the SL literature could provide inspiring contexts for both SL and PC 
(and combined) research. We, therefore, strongly suggest that future research com-
bine PC and SL (for example in the form of the framework of this paper) in other 
supplier-customer contexts as well as transfer these ideas into new ones.

Acknowledgements We want to acknowledge that the paper would not have been possible without the 
Business Finland research project and especially the close and open cooperation with the two case com-
panies and their healthcare customers. We would also like to thank the participants of JMG SI workshop 
on Performance, management and governance in the digital age, in 22. June, 2020 for their great ideas and 
comments, as well as the two anonymous reviewers for their excellent insights that helped us improve the 
paper to its final form.

Funding The research has been conducted in a research project funded by Business Finland and the com-
panies participating in the project.

Availability of data and material Data includes personal information and is therefore not made available. 

Declarations

Conflict of interest The authors have no conflicts of interest to declare.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use 
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Enabling value-in-use with digital healthcare technologies: combining…

1 3

References

Albiger, B., Glasner, C., Struelens, M. J., Grundmann, H., & Monnet, D. L. (2015). Carbapenemase-
producing Enterobacteriaceae in Europe: Assessment by national experts from 38 countries, May 
2015. Eurosurveillance, 20(45), 30062

Autioniemi, J. (2020). Tekoälyn yhteiskehittäminen julkisella sektorilla [Co-creation of artificial intel-
ligence in the public sector]. Hallinnon Tutkimus, 39(1), 5–20

Balta, M., Valsecchi, R., Papadupoulos, T., & Bourne, D. J. (2021). Digitalization and co-creation of 
healthcare value: A case study in Occupational Health. Technological Forecasting and Social 
Change, 168, 120785

Beaulieu, M., & Bentahar, O. (2021). Digitalization of the healthcare supply chain: A roadmap to generate 
benefits and effectively support healthcare delivery. Technological Forecasting and Social Change, 
167, 120717

Bolander, T. (2019). What do we loose when machines take the decisions? Journal of Management and 
Governance, 23(4), 849–867

Cinquini, L., Campanale, C., Pianezzi, D., & Tenucci, A. (2017). Discovering and understanding perfor-
mance measurement in a context of ambiguity. In H. Nørreklit (Ed.), A philosophy of management 
accounting (1st ed., pp. 188–207). Routledge

Davey, J., & Grönroos, C. (2019). Health service literacy: Complementary actor roles for transformative 
value co-creaton. Journal of Services Marketing, 33(6), 687–701

Eloranta, K. T. (1986). Tekoälyn älykäs käyttö [Intelligent use of artificial intelligence]. Hallinnon Tutki-
mus, 5(2), 247–274

Finne, Å., & Grönroos, C. (2009). Rethinking marketing communication: From integrated marketing 
communication to relationship communication. Journal of Marketing Communications, 15(2–3), 
179–195

Finne, Å., & Grönroos, C. (2017). Communication-in-use: Customer-integrated marketing communica-
tion. European Journal of Marketing, 51(3), 445–463

French, C. E., Coope, C., Conway, L., Higgins, J. P., McCulloch, J., Okoli, G. … Oliver, I. (2017). Control 
of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: An evidence review. 
Journal of Hospital Infection, 95(1), 3–45

Grönroos, C. (2008). Service logic revisited: Who creates value? And who co-creates? European Business 
Review, 20(4), 298–314

Grönroos, C. (2011). Value co-creation in service logic: A critical analysis. Marketing Theory, 11(3), 
279–301

Grönroos, C., & Helle, P. (2010). Adopting a service logic in manufacturing: Conceptual foundation and 
metrics for mutual value creation. Journal of Service Management, 21(5), 564–590

Grönroos, C., & Voima, P. (2013). Critical service logic: Making sense of value creation and co-creation. 
Journal of the Academic Marketing Science, 41(2), 133–150

Grönroos, C. (2019). Reforming public services: Does service logic have anything to offer? Public Man-
agement Review, 21(5), 775–788

Guven-Uslu, P. (2017). Waiting time targets and informal professional networks in English NHS. Qualita-
tive Research in Accounting & Management, 14(3), 307–327

Guven-Uslu, P., & Seal, W. (2019). Transfer prices and innovation in public healthcare: Costing and clini-
cal choices in the NHS. Financial Accountability & Management, 35(3), 258–274

Hansen, H., Samuelsen, B. M., & Silseth, P. R. (2008). Customer perceived value in B-t-B service rela-
tionships: Investigating importance of corporate reputation. Industrial Marketing Management, 37, 
206–217

Heinonen, K., Strandvik, T., Mickelsson, K. J., Edvardsson, B., Sundström, E., & Andersson, P. (2010). A 
customer-dominant logic of service. Journal of Service Management, 21(4), 531–548

Heinonen, K., & Strandvik, T. (2015). Customer-dominant logic: Foundations and implications. Journal 
of Services Marketing, 29(6), 472–484

Heinzelmann, R. (2016). Making up performance: The construction of “performance” in venture capital 
firms’ portfolios. Qualitative Research in Accounting & Management, 13(4), 445–471

Jakobsen, M. (2019). Helping as the topoi for interventionist research from a pragmatic constructivist 
point of view. Proceedings of Pragmatic Constructivism, 9(1), 31–35

Jakobsen, M., Johansson, I. L., & Nørreklit, H. (Eds.). (2011). An actor’s approach to management: Con-
ceptual framework and company practises. DJøF Publishing



V. Tiitola et al.

1 3

Jönsson, S., & Lukka, K. (2006). There and back again: Doing interventionist research in management 
accounting. Handbooks of Management Accounting Research, 1, 373–397

Khalifa, A. S. (2004). Customer value: A review of recent literature and an integrative configuration. Man-
agement Decision, 42(5), 645–666

Korhonen, T., Ahopelto, T., Laine, T., Ruusuvuori, J., & Tiitinen, S. (2020). Perspectives to management 
language games and social interaction in self-managing organisations. Proceedings of Pragmatic 
Constructivism, 10(1), 3–10

Korhonen, T., Selos, E., Laine, T., & Suomala, P. (2021). Exploring the programmability of management 
accounting work for increasing automation: An interventionist case study. Accounting, Auditing & 
Accountability Journal, 34(2), 253–280

Laine, T., Korhonen, T., Suomala, P., & Rantamaa, A. (2016). Boundary subjects and boundary objects in 
accounting fact construction and communication. Qualitative Research in Accounting & Manage-
ment, 13(3), 303–329

Landaeta, R. E., Mun, J. H., Rabadi, G., & Levin, D. (2008). Identifying sources of resistance to change in 
healthcare. International Journal of Healthcare Technology and Management, 9(1), 74–96

Lee, D. H. (2018). Effects of key value co-creation elements in the healthcare system: focusing on technol-
ogy applications. Service Business, 13, 389–417

Li, Y., Sun, Q. L., Shen, Y., Zhang, Y., Yang, J. W., Shu, L. B. … Shen, Z. (2018). Rapid increase in preva-
lence of carbapenem-resistant Enterobacteriaceae (CRE) and emergence of colistin resistance gene 
mcr-1 in CRE in a hospital in Henan, China. Journal of Clinical Microbiology, 56(4), 1–6

Lindholm, A., Korhonen, T., Laine, T., & Suomala, P. (2019). Engaging the economic facts and valuations 
underlying value for money in public procurement. Public Money & Management, 39(3), 216–223

Lukka, K., & Suomala, P. (2014). Relevant interventionist research: Balancing three intellectual virtues. 
Accounting and Business Research, 44(2), 204–220

Lukka, K., & Vinnari, E. (2014). Domain theory and method theory in management accounting research. 
Accounting, Auditing & Accountability Journal, 27(8), 1308–1338

Lukka, K., & Vinnari, E. (2017). Combining actor-network theory with interventionist research: Present 
state and future potential. Accounting, Auditing & Accountability Journal, 30(3), 720–753

Lusch, R. F., & Vagro, S. L. (2014). Service-dominant logic: Premises, perspectives, possibilities. Cam-
bridge University Press

Lyly-Yrjänäinen, J., Suomala, P., Laine, T., & Mitchell, F. (2017). Interventionist management account-
ing research: Theory contributions with societal impact. Routledge studies in accounting. Routledge

Mattimoe, R., & Seal, W. (2011). Pricing in a service sector context: Accounting and marketing logics in 
the hotel industry. European Accounting Review, 20(2), 355–388

Mauro, S. G., Cinquini, L., & Pianezzi, D. (2019). New public management between reality and illusion: 
Analysing the validity of performance-based budgeting.The British Accounting Review,100825

Mitchell, F., Nielsen, L. B., Nørreklit, H., & Nørreklit, L. (2013). Scoring strategic performance: A prag-
matic constructivist approach to strategic performance measurement. Journal of Management & 
Governance, 17(1), 5–34

Mouritsen, J., & Kreiner, K. (2016). Accounting, decisions and promises. Accounting, Organizations and 
Society, 49, 21–31

Narayandas, D. (2005). Building loyalty in business markets. Harvard Business Review, September, 1–10
Nilsen, E. R., Dugstad, J., Eide, H., Gullslett, M. K., & Eide, T. (2016). Exploring resistance to imple-

mentation of welfare technology in municipal healthcare services—A longitudinal case study. BMC 
Health Services Research, 16(1), 657–657

Nørreklit, H. (Ed.). (2017a). A philosophy of management accounting: A pragmatic constructivist 
approach. Taylor & Francis

Nørreklit, H., Nørreklit, L., & Mitchell, F. (2010). Towards a paradigmatic foundation for accounting 
practice. Accounting, Auditing & Accountability Journal, 23(6), 733–758

Nørreklit, L. (2017b). Actor-reality construction. In H. Nørreklit (Ed.), A philosophy of management 
accounting (pp. 23–71). Routledge

Nørreklit, L., Nørreklit, H., & Israelsen, P. (2006). The validity of management control topoi: Towards 
constructivist pragmatism. Management Accounting Research, 17(1), 42–71

Quattrone, P. (2016). Management accounting goes digital: Will the move make it wiser? Management 
Accounting Research, 31, 118–122

Saukkonen, N., Laine, T., & Suomala, P. (2018). Utilizing management accounting information for deci-
sion-making: Limitations stemming from the process structure and the actors involved. Qualitative 
Research in Accounting & Management, 15(2), 181–205



Enabling value-in-use with digital healthcare technologies: combining…

1 3

Sinnemäki, J., Airaksinen, M., Valaste, M., & Saastamoinen, L. K. (2017). Impact of the automated dose 
dispensing with medication review on geriatric primary care patients drug use in Finland: A nation-
wide cohort study with matched controls. Scandinavian Journal of Primary Health Care, 35(4), 
379–386

Songailiene, E., Winklhofer, H., & McKechnie, S. (2011). A conceptualisation of supplier-perceived value. 
European Journal of Marketing, 45(3), 383–418

Stenvall, J., & Virtanen, P. (2017). Intelligent public organisations. Public Organization Review, 17(2), 
195–209

Suomala, P., & Lyly-Yrjänäinen, J. (2012). Management accounting research in practice: Lessons learned 
from an interventionist approach. Routledge

Suomala, P., Lyly-Yrjänäinen, J., & Lukka, K. (2014). Battlefield around interventions: A reflective anal-
ysis of conducting interventionist research in management accounting. Management Accounting 
Research, 25(4), 304–314

Tiitola, V., Lyly-Yrjänäinen, J., & Laine, T. (2020). The three positions for interorganisational interven-
tionist researcher: Navigating in the supplier-customer dyad. The Electronic Journal of Business 
Research Methods, 18(2), 115–128

van Beek, J., Räisänen, K., Broas, M., Kauranen, J., Kähkölä, A., Laine, J. … Lyytikäinen, O. (2019). 
Tracing local and regional clusters of carbapenemase-producing Klebsiella pneumoniae ST512 with 
whole genome sequencing, Finland, 2013 to 2018. Eurosurveillance, 24(38), 1–9

Wilden, R., Akaka, M. A., Karpen, I. O., & Hohberger, J. (2017). The evolution and prospects of service-
dominant logic: An investigation of past, present, and future research. Journal of Service Research, 
20(4), 345–361

Woodall, T. (2003). Conceptualising ‘value for the customer’: An attributional, structural and dispositional 
analysis. Academy of Marketing Science Review, 2003(12), 1–42

Yu, J., Wen, Y., Jin, J., & Zhang, Y. (2019). Towards a service-dominant platform for public value co-
creation in a smart city: Evidence from two metropolitan cities in China. Technological Forecasting 
and Social Change, 142, 168–182

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.


	Enabling value-in-use with digital healthcare technologies: combining service logic and pragmatic constructivism
	Abstract
	1 Introduction
	2 Literature review
	2.1 Service logic view on technologies enabling value-in-use
	2.2 Pragmatic constructivism in public health care
	2.3 Pragmatic constructivist view on value-in-use

	3 Methodology
	3.1 Methodological approach
	3.2 Automated screening technology
	3.3 Medicine dispensing robotics

	4 Empirical findings
	4.1 Examining the value of renewing hospitals’ laboratory analysis processes at ScreenTech
	4.2 Examining new ways to organise municipalities’ elderly care with MedTech

	5 Discussion and concluding remarks
	5.1 Discussion of the findings
	5.2 Implications and limitations
	5.3 Concluding remarks

	References


