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Abstract. The obtainment of value from IT is a recurring theme that has dif-
fused into healthcare information systems (HIS). Having completed the imple-
mentation of an integrated HIS, the Faroese Health Service (FHS) has started 
discussions regarding the obtainment of value from its IT investment which is 
the subject of this paper. Based on an action research project focusing on the 
improvement of the stroke process, this paper reveals that it is not possible to 
distinguish between working processes and HIS and that the realization of value 
in this context has a much broader significance than mere financial value. Dur-
ing the project, specific key performance indicators (KPIs) were identified and 
a baseline was established for the stroke process. The outcome is a framework 
for measuring IS public value as: professional, organizational, patient-perceived 
and employee-perceived quality as well as learning. Selected non-financial 
measures for each dimension and their development are presented, e.g., a de-
crease in mortality. 

Keywords: Healthcare information systems, IS business value, IS public value, 
action research, value realization, stroke process. 

1 Introduction 

The creation of value through the use of IT has received increasing attention in recent 
years. The debate concerning the value of IT also has diffused into healthcare [1, 2], 
and is closely related to a more wide-ranging discussion regarding the performance 
measures of healthcare organizations [3-6] and public organizations in general [7, 8]. 
The general discussion concerning the value of IT and the broader discussion regard-
ing the performance measures of healthcare organizations motivated us to start an 
action research project in the Faroe Islands. The Faroese Health Service (FHS) com-
pleted the implementation of an integrated healthcare information system (HIS) in 
2010; it was then time to consider reaping the value of the system.  

We initiated an action research project with the objective of creating (more) value 
from the newly implemented HIS. It soon came to our attention that one of the major 
challenges in this project was to establish a shared and sound understanding of what 
actually constitutes value in the healthcare setting and how to measure any status or 
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progress that is rooted in the ongoing development of the processes. Also, we ob-
served that FHS had defined no targets for value in the initial implementation of the 
HIS project (i.e., no business case was available).  

This paper addresses the need for a more fine-grained framework for measuring (or 
evaluating) the creation of value in HIS settings. This is a response to Breese [9], who 
stated in a recent paper that there is a need for the development of theories regarding 
the creation of value “which are based on in-depth analysis of practice, and acknowl-
edge and incorporate ambiguity and uncertainty.” Several studies have explored value 
creation methods [e.g. 10, 11] characterized by the functionalist, rational model that 
so often dominates the project management community [12], and that, to some extent, 
lacks the complexity experienced in practice [9]. The paper provides a framework for 
measuring the IS public value realized in a healthcare setting and demonstrates how 
the framework was used in practice; thus, it shows the actual value created by a 
present framework of multidimensional value categories and identifies the key differ-
ences between governmental and for-profit organizations. Hence, it shows that differ-
ent approaches to the measurement of value are needed. 

The paper proceeds as follows. The next section reviews the literature regarding 
value in a public sector context. This is followed by a section describing the action 
research method applied and the concrete activities in the two action research cycles. 
We then present the actual creation of value in the project with the offset in an empir-
ically derived structure of value and quality dimensions. We conclude with the impli-
cations for research and practice. 

2 From IS Business Value to IS Public Value 

The economic consequences of IS investments have been a recurring theme for many 
years (at least from the 1980’s to the present) [13-15]. The terminology and notions 
vary when ‘value,’ ‘benefit,’ ‘outcome’ or ‘worth’ [16] are the terms used and linked 
to benefit realization management [9-11], value management [17] and beyond. Dif-
ferent semantic understandings are put forward [16]; some focus on financial and 
productivity measures [18], while others pay attention to both financial and non-
financial measures, intangibles such as organizational capabilities [13] or strategic 
impact [19].  

A fairly general understanding of value could be described as follows [20, p 140]: 
 
[Value is] the relationship between the satisfaction of need and the resources used 
in achieving that satisfaction…Value is not absolute, but relative, and may be 
viewed differently by different parties in differing situations. 

 
Value might be positive or negative for specific stakeholders depending upon the 
benefits or disadvantages that accrue to them. A more specific definition of IS busi-
ness value is presented by Schryen [16, p 141]: 
 



 Value Creation from Public Healthcare IS 3 

IS business value is the impact of investments in particular IS assets on the  
multidimensional performance and capabilities of economic entities at various  
levels, complemented by the ultimate meaning of performance in the economic  
environment. 
 

The definition of IS business value presented above has multiple facets that have been 
elaborated further by several scholars in various settings [e.g. 21, 22]. We adapt the 
following classification in this paper [adapted from 6, 21]: 

Table 1. Multidimensional value categories  

Value category Description 
Strategic value To change the nature of how a company competes 
Informational value To provide information for decision making in the 

company 
Transactional value To enable cost savings and support operational man-

agement 
Transformational value To change the organizational structure of a company 

as a result of the implemented IT systems that pro-
vide a greater capacity for further future benefit 
realization. This is typically a longer term effect (lag 
effect) 

Unplanned/emergent value A result of a transformation or change of process 

 
These value categories underline the multidimensional nature of IS business value as 
suggested by Schryen [16]. Seddon et al. [22] elaborate on differentiating between 
short-term and long-term values. Short-term values are seen as being connected to the 
project level and tied to the immediate realization of an IT system while long-term 
values are connected to the organizational level. 

Despite the very comprehensive literature that addresses IS business value [e.g. 13, 
14, 16], it appears to be incomplete when it comes to public organizations. We there-
fore suggest an alternative concept for public organizations coined ‘IS public value’ 
instead of continuing to stretch or force the IS business value concept into the public 
domain [23]. 

IS public value research identifies key differences between governmental and for-
profit organizations, which naturally leads to other means of evaluating the value of 
information systems in this sector. The differences are summarized in Table 2 below 
[24, 25]: 
Table 2 shows that the public sector needs alternative measures, especially with re-
gard to non-financial measures. However, the public sector might also subscribe to 
traditional financial measures such as cost savings from the optimization of processes 
[7]. The IS public value concept has formed the theoretical foundation for this study. 
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Table 2. Key differences between governmental and for-profit organizations 

 For-profit sector Public sector (i.e., health-
care) 

Normative goal To maximize shareholders’ 
wealth 

Achieve social mission 

Principal source 
of revenue 

Sales of services and products Tax appropriations 

Measure of per-
formance 

Financial bottom line Efficiency and effectiveness 
in achieving the mission 

Key calculation 
of improvements  

Find and exploit distinctive 
competence of firm by posi-
tioning it in product/service 
markets. 

Find better ways to achieve 
mission 

3 Methodology 

We initiated an action research study in the Faroe Islands to fulfill the objective of 
creating value in the FHS’s implementation of a HIS. The action research began in 
2010 and is expected to come to an end spring 2014. Below, we introduce action re-
search in our context, provide an overview of the research setting and present a de-
tailed description of the actual research process. 

3.1 Action Research 

Action research involves close cooperation between practitioners and researchers to 
bring about change. It essentially consists of the analysis of a social situation followed 
by the introduction of changes and the evaluation of the effects [26]. The action re-
search process can be defined as a number of learning cycles consisting of predefined 
stages; each starts with a diagnosis, a process that involves the joint (practitioner and 
researcher) identification of problems and their possible underlying causes. Action 
planning specifies the anticipated actions that may improve or solve the problems 
identified and action taking refers to the implementation of those specified actions. 
Evaluation is the assessment of the intervention and learning is the reflection on the 
activities and outcomes (adapted from [27]).  

Action research has become widely accepted [26] and work has been done to con-
ceptualize the approach to enable understanding of and enhance the different elements 
of action research practice (problem-solving and research activities) [28]. In two ac-
tion research cycles, we diagnosed, planned and executed change. The final part of 
each action research cycle was the evaluation of the problem solving based on both 
process and outcome. Our action research is theoretically premised on an abductive 
inference style [28] as the project was initiated by a theoretical discussion regarding 
the obtainment of value from the implementation of a HIS but challenged and enligh-
tened through observations from the case  [21, 22].  
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3.2 Research Setting 

The Faroe Islands are a self-governing territory within the Kingdom of Denmark with 
approximately 48,000 inhabitants. The FHS is a relatively small organization consist-
ing of three hospitals and 27 general practices (GPs). In 2005, the FHS began the 
implementation of an integrated HIS covering hospitals and GPs. The project faced 
many problems during its first years, even to the point that discussions were held 
considering the termination of the project, particularly due to the high costs that had 
been incurred (financial as well as personal) and doubts regarding the value realiza-
tion [29]. However, the project continued and 530 healthcare professionals are cur-
rently using the HIS, which covers all areas of the hospitals and GPs.  

Based on the initial implementation process, an evaluation report was prepared that 
drew on DeLone and McLean's success model [30]. The users were satisfied with the 
solution, which greatly supported their clinical work, but no initiatives aimed at har-
vesting the potential value had been planned or implemented [31]. Thus, it was con-
cluded that more needed to be done to obtain proper value and payoff.  

3.3 Research Process 

The action research project was initiated in the fall of 2010 and is expected to come to 
an end spring 2014. The present part of the project, which focused on how to structure 
and realize value in a (public) healthcare setting, was prompted by management’s 
wishes to realize value from the previously implemented HIS-system. The researchers 
have had a high degree of interaction with FHS [32] and have used a variety of re-
search methods related to diagnosing, action planning, action taking, and evaluation 
and learning. As a result of meetings with staff and observations of the processes in 
action, it was determined that the first obstacle was to actually define what ‘value’ 
means in the present setting and how to actually achieve it based on the limited trans-
formational capacity in FHS. It was then decided that the Good Stroke Process would 
be replicated to explore and demonstrate the potential for value realization at the med-
ical ward.  

During the first action research cycle, it became increasingly difficult to distinguish 
between the information system (HIS) and the associated working processes; they are 
like Siamese twins [33] with regard to value creation. Also, it came to our attention 
that the creation of value in healthcare has a much broader scope than mere financial 
value [13] and can be divided into three main areas: (1) professional quality (e.g., 
mortality rate after six months), (2) organizational quality (e.g., length of stay in hos-
pital), and (3) patient-perceived quality (e.g., level of information about the course of 
disease).  

The first workshops helped an understanding to emerge among the healthcare pro-
fessionals of the need to document the present stroke process in detail. During the 
very detailed discussions of the process, several KPIs were identified to establish a 
baseline for the measurement of future improvements and a search for the KPIs was 
performed. 
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In the second action research cycle, we observed that the new HIS made it much 
easier to collect and calculate KPIs, thus making the measurement of improvements 
possible. Many KPI candidates emerged during the analysis. While the first cycle of 
the project identified three value dimensions: professional quality (the clinical treat-
ment of diseases and cure – effectiveness), organizational quality (the optimal use of 
resources – efficiency), and patient perceptions of quality (customer/patient satisfac-
tion), the second cycle of the project revealed that there was a lack of consideration  
of the “voice” of the employees. Based on the analysis described above, a baseline  
of observations and measurements was prepared by FHS staff under the supervision 
of the researchers, changes in processes were realized and, during the final part of 
action research cycle two, the measurement and collection of other data was repeated 
and evaluated against the baseline. 

Table 3. Summary Table of Research Cycles 

Cycle Goal  Learning 

First action research cycle  Define value 
measures  

Value in healthcare has broader scope 
than mere financial value 
Understanding of need to document 
processes 

Second action research cycle Achieve value  New HIS made it easier to collect KPI 
The lack of the voice of the employees 
revealed 

  Framework for IS value in healthcare 
setting established 

 
The results were presented and discussed during a series of workshops held on the 

Faroe Islands in October 2013 that included the participation of staff from wards, 
management and members of the HIS-implementation organization. 

4 Value Creation from the Good Stroke Process 

During the two action research process cycles, which are mentioned above, we have 
been challenged in discussing IS public value at FHS. The first action research cycle 
revealed three value dimensions (benefit areas): (1) professional quality, (2) organiza-
tional quality, and (3) patient perceived quality. These quality dimensions are based 
on the Danish Healthcare Quality Model [34] and can be linked to specific measures. 

However an additional dimension to the three abovementioned was found during 
the second action research. The healthcare professionals (nurses, doctors, therapists 
and secretaries) showed an understanding of quality/value which is not covered by the 
three dimensions ‘Employee Perceive Quality’ was added.  

Fairly late in second cycle we decided also to include learning as an important val-
ue dimension due to the fact that projects are an arena for learning [35, 36], which is 
of future value to organizations although typically with a lag effect. 

The more or less empirically derived dimensions are mentioned below: 
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Table 4. Empirically derived quality/value dimensions 

Empirical derived dimension Example 

Professional quality  Mortality rate after 30 days for stroke patients 
Organizational quality  Length of stay at hospital 
Patient perceived quality  Level of information about course of disease 
Employee Perceived Quality The satisfaction of the employees, i.e., do they believe 

that the process is well taken care of 
Learning  The capability to work in cross-functional teams 

 
Table 4 indicates five fairly broad areas which all can be related to IS public value in 
HIS settings. The following sections will describe these five dimensions in more de-
tail and present selected measures for these dimensions. 

4.1 Professional Quality 

The measures for professional quality are based on indicators from The Regions 
Clinical Quality Development Program [37]. These indicators have been defined and 
produced by a group of professional clinicians representing the public hospital owners 
and the Danish Government. At Danish hospitals these indicators are obligatory. The 
hospitals at The Faroe Islands were not using the standardized indicators for measur-
ing the quality in different settings and different diseases as they are not obligated to, 
but to gain more easy compatible data it was decided to use the indicators for stroke 
patients for measuring the professional quality in the project. Only some of the indica-
tors were relevant in the actual setting. In table 5 a subset of indicators for the treat-
ment of stroke patients is shown. More indicators are in play in the project, but the 
validation of the values has not been completed yet.   

The year of 2011 is defined as a baseline for our measures.  The baseline values 
have been calculated through an audit of the patient records. Most of the values were 
picked up from the text based electronic patient system. In the beginning of 2012 
more features were added to the HIS system, which means that several templates were 
set up in the HIS so the registrations of specific events – e.g. assessment done by the 
physiotherapist (indicator 3 in Table 5) - were more user friendly and precise.  

We faced different challenges in the work with clinical data from the electronic pa-
tient system. One was the data quality. For example proper registration of different 
events in regards of time; it could be the time registered for the physiotherapist as-
sessment. Is it the time for the registration or is the time for the assessment? Another 
challenge was access to the data in the system. Did we get the right data from the 
database? It is an important question due to the fact that the data model for the system 
is not documented.  

In accordance to those two challenges we put a lot of efforts into the data valida-
tion. One important initiative in that respect is presenting and discussing the data with 
the relevant group of clinicians. 

Four of the indicators in Table 5 are process indicators, dealing with treatment and 
care processes. The last one is an outcome indicator, the only one in our measures. It 
deals with mortality, and measures the proportion of stroke patients who die within 30 
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days after admission. This value is interesting as it is below the limit value in 2012 
and 2013. We are in the process of trying to get an explanation of that circumstance.  

There is a positive trend in the proportion of patients who were admitted to a stroke 
unit (indicator 1 in Table 5), but still (in 2013) it is below the limit value of 90%. The 
reason for the positive trend is that in the beginning of 2012 one specific unit has been 
set up as a stroke unit  

The second indicator in the table, the proportion of patients getting blood dilute 
pills shows values below the limit value and indicates and improves process for this 
area. 

Table 5. Measures for a subset of indicators of the professional quality 

Indicator Type 
Standard/ 

Base-
line/ 
2011 

2012 2013, until 
mid-October 

1. Proportion of patients who 
are admitted to a stroke unit 
no later than the 2nd day of 
hospitalization 

Process 
 

>= 90% 

28% 61% 80% 

2. Proportion of patients with 
acute ischemic stroke with-
out atrial fibrillation where 
treatment with antiplatelet 
inhibitor is initiated no later 
than the 2nd day of hospitali-
zation 

Process 
 

>= 95% 

58% 91% 87% 

3. Proportion of patients who 
undergo a CT/MR scan on 
the first day of hospitaliza-
tion 

Process 
 

>= 80% 
 

79% Missing Missing 

4. Proportion of patients 
assessed by a physiotherapist 
no later than the 2nd day of 
hospitalization in order to 
clarify of the extent and type 
of rehabilitation and time for 
initiation of physiotherapy 

Process 
 

>= 90% 
 

45% Missing Missing 

5. Proportion of patients who 
die within 30 days of admis-
sion for acute stroke 

Outcome 
 

<= 15% 

Missi
ng 

8% 7% 

4.2 Organizational Quality  

We have focused on one main indicator for the organizational quality, which is the 
length of the hospital stay. We have the data, but still need to do data validation. 
There is big dispersion in the data because a small number of patients stay a very long 
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time at the hospital for different reasons. Therefore it is needed to make a journal 
audit and make adjustments in order to give a suitable and detailed picture of the 
length of stay in hospital for stroke patients.  

4.3 Patient Perceived Quality 

To contribute to the baseline and identify areas for improvement, interviews were 
held with two stroke patients. The interviews showed that the patients were quite 
happy with their experiences. One patient said: “I have received good information and 
I am very satisfied with the stay, I have to admit that…” (Patient 1, 60-year-old male, 
in his fifth month of hospitalization). We have not been able to conduct interviews 
with patients after the different initiatives for the stroke patients were implemented.  

4.4 Employee Perceived Quality 

Two surveys were conducted in September 2011 and in September 2013. They were 
based on a questionnaire and completed by the involved health professionals. The 
number of participants was respectively 24 in 2011 and 25 in 20131. The question-
naire can be seen in appendix A. The questions in the questionnaire were related to 
informational and communicational issues. 

At the same time a number of interviews were completed with the heads of the de-
partments involved. The subject was the work processes related to the treatment of 
stroke patients and the collaboration between the different professional groups. In the 
interviews conducted in 2013 questions related to the project process were added 
because it was relevant to discuss learning from the process itself.  

The data from 2011 from both investigations constitutes the baseline for the voice 
of the clinical staff. In figure 1 the answers from to two questionnaires are depicted. 
There is a positive tendency in the answers from 2011 to 2013. The average for an-
swers on all 16 question is a bit below the neutral value of 4 in 2011, while in 2013 
the value is very close to 5, thus above the neutral value. The difference between the 
average in 2011 and 2013 on all questions is 1.2 which is a significant difference.  

The questions can be divided into groups. The group with the biggest gap between 
2011 and 2013 can be labeled ‘Well formulated goals and plans for stroke patients’ 
(question B6, B7, B8 and B9). The smallest difference in answers is related to ‘Use of 
data from other profession groups’ (question B13). Here we see a high score above 5 
in 2011 as well as in 2013. This means that employees are and were satisfied with the 
data they can get from other profession groups. These data are and were available 
through the HIS. 

 

                                                           
1  The survey has not been conducted as a pairwise study. Some of the respondents are identic-

al; every answer is given anonymous. In 2011 nearly 80% of the population (all clinicians 
participating in the treatment and care of stroke patients) participated and in 2013 100% of 
the population participated.  
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where we will address if there are any issues where something is insufficient, is 
there something we need to be updated on etc. You could say that we took  
ownership back then (when the project started) and we are holding on to this.” 
(Executive consultant). 

 
But other issues were also present on the learning agenda. The usefulness of clear 
goals and plans for the treatment of stroke patients is recognized by the clinicians 
working with stroke patients.  

 
”Well I think the difference is that now it is a bit more established in terms of goals 
and plans etc. All patients are now being taken care of and we try to set goals for 
all patients.” (Therapist).  

 
The measures set up for the project were also addressed in the interview with the pro-
ject manager, who was not satisfied with the measures and indicators set up for the 
professional quality. In her opinion it only covered a limited part of the professional 
quality. She argues that it is important also to have measures regarding life quality for 
the stroke patients: 

 
“We have NIP-measurements [the indicators in table 5]. And that is in principle 
what they are interested in, the board. And every aspect of quality apart from that, 
we have actually not set any measures for. I believe we should have other meas-
urements as well. It cannot be right that the only measure you have is whether 
people die or not. That is not quality in my world. You should measure life quality 
and find out if they get the information needed. You should, in my opinion, move 
towards this. I know it is hard to measure something like this on patients. They 
were just super pleased” (Project manager). 
 

Defining value in relation to organizational change never ends. It is important to be 
open-minded in order to pick up or plan harvesting new benefits in a never ending 
process when implementing it-projects or other organizational change. The project 
manager recognizes this and is ready for the challenges related to emergent value.  

5 Discussion and Concluding Remarks 

During the action research project it has been shown how value in a public sector HIS 
context can be conceptualized and selected actual measurements of baseline values 
have been provided (2011). Values was measured in 2012 and 2013 after the estab-
lishing the baseline showing how value were created by the use of the newly imple-
mented IHIS thus fulfilling one of the objectives of the action research project In this 
section we will discuss the empirical derived quality/value dimensions using the 
structure of multidimensional value categories presented earlier in the paper. 
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Table 6. IS Value in a Healthcare Setting 

Value Category 
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Strategic    (1) + + + + 

Informational  + + (3) + + 

Transactional  + (2) + + + 

Transformational  + + + + (4) 

Unplanned/emergent + + + (5) + 

Table 6 indicates how IS value can be understood using a two dimensional structure 
consisting of measured qualities and category of values. For illustrative purposes we 
have described one example from each cross of rows and columns below following 
the structure of the Value Categories. 

Strategic value (1) can in the context of The Good Stroke Process be related to the 
main objective of FHS to provide high professional quality treatment of patients. In 
our case one of the measurements was the ‘proportion of patients who are admitted to 
a stroke unit no later than the 2nd day of hospitalization’ which showed improvement 
by rising from 28% to 80% during the project. 

Informational value (2) can, naturally, be exemplified by the obvious fact that the 
structuring on what to measure also created possibility to actually do it and hence 
provide information for decision making in the FHS. Another example is the Patient 
Perceived Quality where interviews indicated a fairly high satisfaction which was 
highly appreciated by the ward management and used to support self-confidence 
among staff. 

Transactional value (3) was shown by addressing organizational quality when 
measuring the ‘length of stay in the hospital’ which by the FHS management is seen 
as an important enabler of cost saving and supporting operational management. Quite 
interesting this was one, out of many, examples on how difficult it is to agree on con-
crete definitions due to difficult traditions, procedures and possibilities in the same 
organizational system of FHS as the project could not provide reliable figures for this 
indicator. 

Transformational value (4) has been achieved by the learning done in the FHS and 
HIS organization. As such FHS is now in a better position of facilitating new IS value 
creation projects in the future. 

Unplanned/Emergent value (5), which is result of a transformation or change 
process, was observed when the need to include employee perceived quality came up 
hence highlighting the importance and potential of including the voice of the em-
ployees in the IS value creation process. 
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The present research indicates the need and the many challenges to conceptualize 
both a more fined grained framework for IS public value creation and to assure the 
actual measurements in a HIS setting. We suggest that the presented framework can 
be used as a foundation for further research of IS public value in the given context but 
acknowledges the limitations and need for refinement and challenging of findings in 
related contexts thus coming closer to the call by Breese [9]. 
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Appendix A: Questions from the questionnaire completed by the 
clinicians in September 2011 and in September 2013.  

Answers were given on a 7-point Likert scale, where 7 = strongly agree and 1 = 
strongly disagree.  

 

B.1 I find that I have the necessary information about the patient in connection 
with receiving the patient. 

B.2 I find that I have the necessary information about the patient in connection to 
treatment (during hospitalisation) 

B.3 I find that I have the necessary information about the patient in connection to 
caretaking (during hospitalisation) 

B.4 I find that I have the necessary information about the patient in connection 
with discharging the patient.  

B.5 I feel that my knowledge about the disease stroke is good and sufficient 
enough to treat and nurse patients suffering from this disease.  

B.6 I find that there is a well-formulated plan for what acute precautionary meas-
ures and examinations should happen to patients with stroke symptoms upon arrival 
on the ward. 

B.7 I find that there is a well-formulated plan for what should happen in terms of treat-
ment and caretaking of the stroke patient in connection to hospitalisation on the ward.  

B.8 I find that there is a well-formulated plan for the stroke patient after being dis-
charged from the hospital.  

B.9 I feel well-informed about the goals and plans for treatment of stroke patients.   
B.10 I find that an individual care- and treatment plan is formulated for every sin-

gle stroke patient.  
B.11 I experience that the entire course of treatment of stroke patients is well man-

aged and coordinated.  
B.12 I experience the treatment of stroke patients as being good. 
B.13 I find that I have good use of other profession groups’ records about stroke 

patients in my own treatment of patients.  
B.14 I experience that I can give patients continuous good information about 

treatment and caretaking. 
B.15 I find that the physical surroundings are good and appropriate in connection 

to treatment and caretaking of stroke patients.  
B.16 I find that the ward is sufficiently staffed to treat and take care of stroke patients. 
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