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Stakeholder involvement in software system development —insights
into the influence of product-service ratio

Abstract: Software systems have a growing importance in how services are delivered in the present-day.
New methods and technologies are constantly introduced for realizing novel services in a wide range of
industries. In this study, stakeholder involvement in the development of financial service software system is
examined, as software has been integral to the delivery of financial services. Two projects are selected for
their varying degrees of product and service content. Both teams used an adapted stakeholder identification
framework developed for the healthcare industry to identify stakeholders and their involvement need in the
development projects. The suitability of this framework for financial service software development, and the
differences in stakeholders for the development of new software systems of dissimilar product-service mix
are discussed in the paper. Four insights into the influence of product-service ratio in stakeholder
involvement are gained in the perspectives of product quality, relationship management, product support by

customer, and service delivery process.

Keywords: software, design, development, stakeholder, financial service, product-service system

1 Introduction

Modern service delivery is likely to be dependent on complicated software systems. This is especially true in
the financial service industry. Software system has been identified as design intensive, abstract, symbolic,
and intellectually complex [1]. It is therefore not surprising to see the abundance of software development
methodology that is proposed to handle the frequent changes of software system requirements driven by the
changing business and technology environment [2,3]. For this purpose, Agile Software Development (ASD)
has been widely adopted [4] by industry, despite the short of empirical evidence from academic research [5].
In ASD, the interaction between developers, sponsors and users is found to be very important [2,6]. Outside
of software development, review of previous studies on the impact of customer and end user involvement in
new product and service development has reported mixed results. Some studies have reported positive
impacts as a result of customer involvement in the development process [7,8]. Some other studies have
shown customer involvement improves only internal operational measurements but not market performance

[9], or have no impact at all [10]. As a result, no conclusion can yet be drawn [11]. All in all, the growing


http://ees.elsevier.com/tis/viewRCResults.aspx?pdf=1&docID=460&rev=1&fileID=9349&msid={C7562303-F7D5-4EB9-86FC-C5B11898F627}

importance, complexity and usability demands require software development teams to work closely with the
upcoming users, customers and domain experts. In view of this, it is important to investigate the topic of

stakeholder involvement in new software system development.

In this study, a product is something of independent existence and can be stocked while preserving its
identity [12]; a service is something that relies on the interactions between the producer and the consumer
[12,13]; a product-service system (PSS) is a commercial offering that comprises products and services to
jointly fulfill a user's needs [14]. A software system is therefore considered a PSS, as it usually has one or

more software products and services that function as a whole to satisfy users’ needs.

This paper examines stakeholder involvement in two software system development projects in the financial
service industry. The relevant stakeholders are identified using a four-level stakeholder identification
framework that is developed for the healthcare industry, and modified for the financial service industry. The
proximity of the relevant stakeholders to the development projects is also explored. The suitability of this
adapted framework and the impact of the ratio of product-service mix on stakeholders for new software

system development are analyzed and discussed.

The research questions addressed in this study are:

RQ1. How suitable is the four-level stakeholder identification framework for identifying stakeholders in
new PSS development in the financial service industry?

RQ2. How does stakeholder involvement differ with the ratio of the product-service mix?

Following this introduction, Section 2 presents the four-level stakeholder identification framework and the
characteristics of healthcare and financial industries pertaining to new development. Section 3 presents the
research methodology and Section 4 presents the results of the study. These are followed by the

discussions of findings in Section 5. Finally, the last section concludes the study and discusses its limitation.

2 Literature Review

In this section, the literature of stakeholder definition and theory, stakeholder identification for new product
development (NPD) and new service development (NSD) are first reviewed. This is followed by a review of

the characteristics of healthcare industry and financial service industry from the perspective of NPD/NSD.



2.1 Stakeholder definition and theory

The concept of stakeholder has been explored since the 1960s and can mostly be found in management,
economics, and policy literature [11] . Many researchers have summarized the views on who a stakeholder is
from a company’s perspective, e.g. [15]. One definition is that stakeholders are those who have legitimate
claims on the company [16]. Another definition is that stakeholders are groups or individuals who can affect
or are affected by the company’s objectives [17]. In this study, Freeman’s definition [17] is adopted:

stakeholders for a new PSS development are those who have an interest in or are affected by the new PSS.

Several stakeholder theories have been proposed with the intention to help companies predict behaviors and
better manage their stakeholders. Agency theory has been extended to explain the relationships among a
company’s stakeholders and the behaviors of its managers [18,19]. A stakeholder influence theory
developed using the social network analysis approach has also been proposed to predict how a company

reacts to its stakeholder’s demand [20].

2.2 Stakeholder identification for NPD and NSD

The reviewed stakeholder identification theories and techniques proposed are at a company’s strategy level
and not at a NPD/NSD operational level. For example, there are theories for identifying stakeholders and
understanding their sources of influence, e.g. [17,21,22], and for incorporating stakeholder interests into
enterprise planning, e.g. [15]. A dynamic theory of stakeholder identification and salience [23] has also been
proposed. The theory includes the proposal of eight stakeholder identification typologies that are derived

from three attributes of power, legitimacy, and urgency.

Recently, a four-level framework for stakeholder identification is proposed for new PSS development in the
healthcare industry [24]. This framework is inspired by the Moore’s literature [25] of business ecosystem,
extended enterprise, and core business [26]. As seen in Figure 1, the four levels are: business environment,
offering, product, and service delivery. Table 1 shows the stakeholder identification framework developed for

the healthcare industry.

Insert Figure 1

Figure 1: Four levels of stakeholders (adapted from [26])



Table 1: Stakeholder identification framework for new PSS development in the healthcare industry (extracted
from [24])

Insert Table 1

As seen in Table 1, apart from the last four stakeholder groups in the service delivery level, the stakeholders
listed are not specific to the healthcare industry. Moreover, the cases used to develop this framework have
included at least four software system development projects in the healthcare information and
communication technology (ICT) sector [26]. Therefore, this framework has the potential to be adapted to be
used for new software system development in the financial service industry. However, it is important to first

examine the characteristics of the two industries before adapting the framework.

2.3 Characteristics of healthcare and financial industries

The healthcare and financial service industries share some similarities, but have different areas of
complexity. For the purpose of stakeholder identification for new PSS development, the differences in the
two industries may impact how the stakeholder identification framework for the healthcare industry (as seen
in Table 1) is to be adapted and used for the financial industry. Table 2 provides some facts and
comparisons of the background of the two industries. Table 3 compares the characteristics of the two

industries from a NPD/NSD perspective.

Table 2: Background of the healthcare and financial industries

Insert Table 2

As seen in Table 2, both healthcare and financial service industries share a number of similarities in their

background. Both industries are large in size in terms of percentage of GDP, and many actors are involved

and have complex interdependency in the new development process [34—38]. Both industries are regulated,

although the financial service industry is arguably less regulated than healthcare.

Table 3: Characteristics of healthcare and financial industries from the viewpoint of NPD and NSD



Insert Table 3

As seen in Table 3, while actors in the healthcare industry have always been more risk-adverse than those in
the financial industry to adopt new products and services [36], the adverse events in the financial industry
are driving actors in the industry to be more conservative [38,39]. For both industries, many integration or
interaction points can be identified within a product-service system. One difference between the two
industries is the trend of new product and service: the healthcare industry will observe more personalized
treatment [36,40], while the financial service industry will observe a more information technology-enabled

service that is automated and transparent to users [39].

3 Research Methodology

The purpose of this study is to explore how the adapted stakeholder identification framework enables
stakeholder identification in new software system development in the financial service industry (RQ1), and

how the stakeholders are different for software systems with different product-service mix (RQ2).

Action research is selected to test and generate knowledge with the relevant people [41], that is the new
software system development team members in a financial service company, on how the adapted framework
works as the process for stakeholder identification (RQ1). It is an appropriate methodology because this
study intends to produce practical knowledge for practitioners engaging in NPD / NSD, which is also the

primary purpose of action research [42].

In order to focus the comparison of stakeholder for software systems on the dimension of product-service
mix, two new software system development projects of diverse product-service ratio from the same
company, developed by staff located in the same country are selected. The company is a leading provider of
customer and asset management services in Europe and has a presence in 11 countries. The projects are
both group-wide projects with a pan-European focus, involving stakeholders from offices in all 11 countries.
One of the projects is software (a product), and the other one is a system consisting of software (product)
components and service components. The teams identified these system components in pre-workshop

discussions. The two projects are referred to as “pure product” and “product-service” hereafter.



The stakeholder identification framework is conducted in workshops facilitated by the same researcher with
the same observer. A worksheet of the stakeholder identification framework, with two columns to capture
which stakeholders are relevant to the development and how close the stakeholders are to the development
in terms of frequency of involvement are provided (Figure 2). The term proximity was explained to the teams
as stakeholder collaboration intensity, engagement and frequency as well as cooperation intensity.
Involvement here refers to activities including: communications between the development team and other
stakeholders, instructions or rules given by other stakeholders to the development team, or stakeholders’

participation in development activities.

Insert Figure 2

Figure 2: Stakeholder identification framework worksheet provided to workshop participants

The knowledge about the suitability of the stakeholder identification framework is generated through the
action research’s cycles of planning, action, and reflection [43]. The workshop preparation and execution
processes and the context of the company and participating project teams are documented in order to
achieve validity in the findings [43,44]. The workshops are also audio-recorded. An independent observer is

used to enhance the quality of the reflection and data analysis.

To evaluate the suitability of the stakeholder identification framework for financial industry, three assessment
criteria are borrowed from manufacturing strategy formation process [45]: feasibility, usability, and utility.
How well the participants follow the worksheet (Figure 2) is observed as a measurement of the feasibility of
the framework. Whether problems are encountered when using the worksheet is noted as an indication of
usability of the framework. Utility is whether the framework has achieved its intended benefits for the
participants. The facilitator discussed with the participants at the end of the workshops to understand the
utility aspect of the framework. A feedback form is also used to gather participants’ comments on the

feasibility, usability, and utility of the stakeholder identification framework.

To compare the differences in stakeholder for software systems of different product-service mix (RQ2),
gualitative and quantitative data [46] from each workshop is collected: qualitative data from the workshop
observations and audio-recorded discussions; quantitative data via the worksheet in Figure 2. Qualitative

comments are triangulated [47] with the quantitative data gathered. The commonalities and differences



between the two development projects are compared in terms of: (1) stakeholders that are identified as

relevant to the project; and (2) the proximity of the relevant stakeholders to the development project.

4 Results

According to the definition of this research, the two software system development projects were classified as
follows: the first team was developing a “pure product” and the second was developing a “product-service”.
This classification was checked and confirmed with the participants during the workshops. In the workshop
with the “pure product” team, there were 6 participants and it took about 22 minutes for the participants to
discuss and complete the stakeholder identification framework worksheet (Figure 2). In the workshop with
the “product-service” team, there were 5 participants and it took about 28 minutes to complete the

stakeholder identification framework worksheet.

In both workshops, the participants found that some stakeholders were more obviously relevant to the
development projects than others. Some of the stakeholders in the framework were identified to be irrelevant
to the development projects, but the participants did not identify any stakeholder missing from the
framework. Some stakeholders were identified as parties that the development team must listen to, but had
no opportunity to influence, such as “Law and legislation” for the “product-service” team. For the “pure
product” team, some stakeholders were identified as parties who would be beneficial to have their

involvement, such as “End customers”, but had not yet been successful. The identified stakeholders with

their proximity rating are shown in Table 4.

Table 4: Stakeholder groups identified to the new software system developments

Insert Table 4

As seen in Table 4, a total of 24 stakeholders were identified to be relevant to at least one of the

development projects. Within the 24 common stakeholders, 16 were identified to be relevant for both the



“pure product” team and the “product-service” team, five were only relevant for the “pure product” team, and

three were only relevant for the “product-service” team.

At the Environment level, half of the proposed stakeholders are identified to be relevant for financial software
system development. At the Offering level, apart from one stakeholder, “Resellers / distributors”, all 12 of the
stakeholders in the framework were relevant. At the Product level, the “pure product” team identified all eight
of the stakeholders in the framework as relevant, while the “product-service” team identified six of the eight
stakeholders at this level as relevant. At the Service Delivery level, only one-third of the proposed

stakeholders were indicated as relevant to the development projects.

To understand how the proximity of stakeholders varies with different product-service mix, Table 5 is
constructed to compare the level of proximity of the relevant stakeholders. For each relevant stakeholder, an
average proximity rating is calculated if both development project teams have given a similar rating to the
stakeholder. Proximity difference of less than 4, that is small and very small, is considered as similar in this

analysis.

Figure 3 shows the proximity difference descriptions used in Table 5 along a continuum of being “the same”
at one end and being “completely different” at the other. The stakeholders relevant to the “pure product” and
“product-service” development projects are arranged in Table 5 with the largest absolute value of the
difference in proximity rating listed first. This arrangement highlights the stakeholders that are found to be
most different in terms of proximity. Together with Table 4, patterns of stakeholder proximity are identified,

which are to be discussed in Section 5.

Insert Figure 3

Figure 3: Proximity difference continuum



Table 5: Relevant stakeholder groups’ proximity analysis

Insert Table 5

In terms of the feasibility, usability and utility of the framework, based on the feedback survey collected
immediately after each workshop, the “pure product” team had mostly rated the framework as moderately
feasible and usable, but of low utility. The “product-service” team had rated the framework as moderate to
high degree of feasibility, usability, and utility. Qualitatively, from observations made by the workshop
facilitator and the independent observer, both teams were able to follow the framework. Some clarifying
guestions were asked in both workshops, such as the meaning of proximity, and examples of some listed
stakeholders such as “Industry interest groups”. Other than that, it appeared that the framework was usable
as a prompt for discussing which stakeholders were relevant to the development projects. Some participants
were commenting that some stakeholders would be good to be involved more (e.g. “End customers”), which

may indicate that the framework is able to surface stakeholder involvement needs for the new development.

5 Discussion

The discussion is organized according to the two research questions, which is then followed by the

limitations of the findings.

5.1 Isthe adapted four-level stakeholder identification framework suitable for new

software system development in the financial service industry? (RQ1)

In general, in both workshops, the participants were able to find all stakeholders to the development projects
using the adapted stakeholder identification framework for the financial service industry. There was no

additional stakeholder suggested by the participants.

In particular, the participants had identified nearly all stakeholders at the Offering and Product level of the
stakeholder identification framework, indicating that this level may be suitable for new software system
development in the financial service industry. However, half of the stakeholders in the Environment level and
two-thirds in the Service delivery level were identified to be irrelevant. They may not be applicable to the

financial service industry, but it could also be country specific as the participating development teams are



both based in Finland. It is too early to draw any conclusion without further applying this framework in other

software system development projects in different countries within the financial service industry.

Table 6 lists the stakeholder groups that are identified to be irrelevant for the two development projects.

Initial thoughts on areas that need further investigations are also captured in the table.
Table 6: Stakeholder groups identified to be irrelevant
Insert Table 6

As seen in Table 6, the irrelevance of those groups identified at the Environment level could be country-
specific, the irrelevance of “Resellers / distributors” at the Offering level is probably company-specific, and
the irrelevance of “Company’s service delivery (delivering the service but not using this product)” at the
Service Delivery level is likely to be development-specific. These stakeholders should be retained in the next
adaption of the framework for further testing. However, other unrelated stakeholders at the Service Delivery

"«

level: “Family of the end customers / beneficiaries”, “For-profit organizations that support end customers /

beneficiaries”, “Non-profit organizations / network that support end customers / beneficiaries” could be

industry-specific, and may be eliminated from the framework in the next workshop.

5.2 How does stakeholder involvement differ with the ratio of the product-service
mix? (RQ2)

Four areas are observed in terms of how the product-service mix may have impacted on the stakeholders

identified for the development project.

5.2.1 Product quality

First, quality seems to be more of a concern in “pure product” development project. For the “pure product”
team, the participants have identified the “Quality standard & guidance” stakeholder at the Environment level
and the “Company’s quality & regulatory” stakeholder at the Offering level as stakeholder of medium to high
level of proximity (rated 7 and 6 respectively). The participants of the “product-service” team have only

identified “Company’s quality & regulatory” as a stakeholder, and of minimal level of proximity (rated 2).



5.2.2 Relationship management

Second, it appears that a new “product-service” PSS requires more attention to the relationship with
stakeholder groups external to the company, such as government, media, and customers. From the results,
only the “product-service” team participants have identified “Media” at the Environment level and “Company’s
industry/government relationship awareness” at the Offering level as stakeholders, though they are both
rated as very low in proximity to the development projects (both rated 1). The “product-service” team
participants have also identified “Customer’'s management” as a stakeholder of medium to high level of
proximity (rated 7), while the participants of the “pure product” team have rated this stakeholder at a medium

level of proximity (rated 5).

The “product-service” team participants have rated “Company’s sales” as stakeholder of a high level of
proximity to the development project (rated 9), while the “pure product” team participants have only rated this
group at a low to medium level of proximity (rated 4). The reason could be that the design of how service and
product components work together to jointly deliver what customers desire may need more input from sales;
or that sales need to know more about the PSS in order to sell the benefits of the outcome to potential

customers.

5.2.3 Product support by customers

Third, it appears that the stakeholders in customer’s organization who provide support to the product when it
is in use are more relevant to a “product-service” development than to a “pure product”. The participants in
the “product-service” team have identified “Customer’s IT support’ and “Customer’s product maintenance” at
the Product level as medium to high level of proximity to the development project (rated 8 and 7
respectively), while participants in the “pure product” team have identified them as very low proximity (rated
2). This may indicate that when a development has service elements, the development team is thinking from
the perspective of the on-going service that is to be delivered by the company, on top of the functionalities of

the product.

5.2.4 Service delivery process

Fourth, the stakeholders around the service delivery process seem to be much more relevant for a “product-
service” PSS than a “pure product” PSS. The participants in the “product-service” team have identified

“Company’s service delivery (delivering service by using this product)”’ at the Product level as stakeholder of



a very high level of proximity to the development project (rated 10). The participants in the “pure product”
team have identified this stakeholder as very low in proximity (rated 2), indicating that the company is

possibly providing some kind of support to the “pure product”.

The “product-service” team has also identified “End customers / beneficiaries of the product and/or service”
at the Service Delivery level as a stakeholder of low proximity to the development project (rated 3). The “pure
product” team has not identified “End customers / beneficiaries” as stakeholder for the development. This
may be because the nature of the product is to facilitate debt collection from the ‘end customers’ and so the

development team does not perceive them as ‘beneficiaries’.

To conclude, the four observations about product quality, relationship management, product support by

customer, and service delivery process are made with regards to how stakeholders may differ between a

“pure product” software system development and a “product-service” software system development. By
putting service elements in the PSS, it appeared that the development team has perceived the relationship
management and service delivery process related stakeholders as more relevant, and that customers’

product support personnel as high-proximity stakeholders.

There are some noteworthy isolated observations made apart from the four concluded above. One is that
“Customer's service delivery (not using this product)” is not identified as relevant by the “product-service”
team, but is identified as relevant with a low proximity (rated 3) by the “pure product” team. This might be a
weakness in the “product-service” team in identifying stakeholders for its project. This might also be because
a service delivery process is under development in parallel with this novel software system in the company
and only limited number of development team members has the knowledge of the overall service delivery
process. Therefore, the “product-service” team may have to make trade-offs between complexity of the
software design and service delivery process design, affecting the team’s perception of stakeholders of their

development project.

It is also noted that some of the variations in stakeholder identification may be due to the nature of the
software product in the “product-service” development (the “product-service” team): the participants believe
that there is no manufacturing activity nor service parts for the software product, and that any service
generated is related to the product element in this software system. Therefore, “Company’s product
manufacturing” and “Company’s service parts logistics” are not identified as stakeholders by the “product-

service” team.



Lastly, “Business networks” at the Offering level was identified by the participants in the “pure product” team
to be relevant with very low proximity (rated 2), and not identified as a stakeholder by the “product-service”
team. Neither the four observations concluded above nor the context of the development projects can

explain this difference. More workshops would be needed for further exploration.

5.3 Limitations

The study is conducted with two project teams belonging to one organization and the results cannot be
generalized. However, the participants are working in a very similar setup and are from a similar culture.
Therefore, most of the variations in stakeholder co-operation can be judged to originate from the differences

in product-service mix.

While the stakeholder identification framework has shown the potential to be used for software system
development based on its past development and application in this study, its suitability for the financial
service industry will need to be further investigated with additional workshops. Moreover, the interpretation of
the data collected through workshop observations is subjective. It is affected by the background of the

researcher and the independent observer, and their knowledge in the financial service industry.

6 Conclusion

This paper first discussed the suitability of a stakeholder identification framework developed for new
healthcare PSS development in meeting the needs of new software system development in the financial
service industry. It appears that while the stakeholders at the Offering and Product levels of the stakeholder
identification framework may be relevant for software solution development in the financial service industry,
only half of the stakeholders at the Environment and Service Delivery levels are relevant. The framework
needs additional adaptation before further applications in the financial service industry, and the adaptation is

going to be an iterative process.

A comparison between the relevant stakeholders for financial software solution development is then
presented. The comparison made is between a financial software that contains only product elements (a
“pure product”) and for one that comprises both product and service elements (a “product-service”). Although

only two projects are involved in the study, they are selected for the diversity in product-service ratio and that



they belong to the same organization in the same country. This strategy allows the researchers to gain
insights into the influence of product-service ratio to stakeholder involvement in new software system
development. Preliminary conclusions on how different product-service mix may lead to one stakeholder
being more relevant than another stakeholder to each development project are drawn. They are: (1) product
quality is more of a concern for “pure product” than for “product-service”; (2) managing the relationship with
external stakeholders is more relevant for “product-service” than for “pure product”; (3) how customers
support the new product when it is in use is more relevant for “product-service” than for “pure product’; and
(4) the internal stakeholders around the service delivery process are more relevant for “product-service” than

for “pure product” development.

This study has introduced a new stakeholder identification method for new PSS development in the financial
service industry, and indicated how it may be further adapted. It has also shown that the ratio of product and
service within a PSS may affect how close certain stakeholders are to the new development process. Putting
service elements in a new PSS development may be able to extend the development team’s thinking toward
building relationship with customers in the longer term and how end customers are to use the products.
Albeit these conclusions are preliminary and not to be generalized, the insights obtained can be built into a
conceptual framework that intersects the product-service ratio dimension of a PSS and the stakeholder
involvement need for financial service software development. More workshops of different new PSS

development in the financial service industry are needed for further investigation.

Acknowledgement

The second author thanks Jenny & Antti Wihuri foundation and Nokia Foundation for financially supporting
his dissertation work on innovations in agile software development context. The authors thank Miss Michaela

Foster for proofreading the manuscript.

References

[1] Jordan AG. Frontiers of research and future directions in information and communication
technology. Technol Soc 2008;30:388-96. doi:10.1016/j.techsoc.2008.05.002.

[2] Highsmith J, Cockburn A. Agile software development: The business of innovation. Computer (Long
Beach Calif) 2001;34:120-7.



(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

[13]

(14]

[15]

[16]

(17]
(18]
(19]

[20]

Abrahamsson P, Salo O, Ronkainen J, Warsta J. Agile software development methods: Review and
analysis. Espoo, Finland: 2002.

VersionOne. State of agile development survey results 2012.

Dyba T, Dingsgyr T. Empirical studies of agile software development: A systematic review. Inf Softw
Technol 2008;50:833-59. doi:10.1016/].infsof.2008.01.006.

Paetsch F, Eberlein A, Maurer F. Requirements engineering and agile software development.
Enabling Technol. Infrastruct. Collab. Enterp. 2003. WET ICE 2003. Proceedings. Twelfth IEEE Int.
Work., 2003, p. 308-13. doi:10.1109/ENABL.2003.1231428.

Von Hippel E. The dominant role of users in the scientific instrument innovation process. Res Policy
1976;5:212-39.

Herstatt C, von Hippel E. From experience: developing new product concepts via the lead user
method: a case study in “low-tech” field. J Prod Innov Manag 1992;9:213-21.

Carbonell P, Rodiguez-Escudero Al, Pujari D. Customer involvement in new service development: an
examination of antecedents and outcomes. J Prod Innov Manag 2009;26:536-50.

Smirnova MM, Podmetina D, Vdatdanen J, Kouchtch S. Key stakeholders’ interaction as a factor of
product innovation: the case of Russia. Int ] Technol Mark 2009;4:230-47.

Yip MH, Phaal R, Probert DR. Value co-creation in early stage new product-service system
development. Proc. 3rd Serv. Des. Innov. Conf. (ServDes. 2012), Espoo, Finland, 8-10 Febr.,

Proceedings of the 3rd Service Design and Innovation Conference (ServDes. 2012); 2012.

Hill P. Tangibles, Intangibles and Services: A New Taxonomy for the Classification of Output. CanJ
Econ / Rev Can d’Economique 1999;32:426-46. doi:10.2307/136430.

Levitt T. Production-line approach to service. Harv Bus Rev 1972;50:41-52.

Goedkoop MJ. Product service systems, ecological and economic basics. Ministry of Housing, Spatial
Planning and the Environment, Communications Directorate; 1999.

Bryson JM. What To Do When Stakeholders Matter: A Guide to Stakeholder Identification and
Analysis Techniques 2003:1-40.

Donaldson T, Preston LE. The stakeholder theory of the corporation: Concepts, evidence, and
implications. Acad Manag Rev 1995;20:65-91.

Freeman RE. Strategic management: A stakeholder approach. Pitman (Boston); 1984.
Hill CWL, Jones TM. Stakeholder-agency theory. ) Manag Stud 1992;29:131-54.
Quinn DP, Jones TM. An agent morality view of business policy. Acad Manag Rev 1995;20:22—-42.

Rowley TJ. Moving beyond dyadic ties: A network theory of stakeholder influences. Acad Manag Rev
1997;22:887-910.



(21]

[22]

(23]

(24]

[25]

(26]

(27]
(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

Kipley D, Lewis AO. Examining the Efficacy of the Multi-Rater Analysis Methodology as an Alternative
Approach in Determining Stakeholder Power, Influence and Resistance. Bus Renaiss Q 2008;3.

Williams W, Lewis D. Strategic management tools and public sector management: the challenge of
context specificity. Public Manag Rev 2008;10:653—71.

Mitchell RK, Agle BR, Wood DJ. Toward a theory of stakeholder identification and salience: Defining
the principle of who and what really counts. Acad Manag Rev 1997;22:853-86.

Yip MH, Phaal R, Probert D. Healthcare product-service system development: which stakeholder to
engage and when? XXIV ISPIM Conf. - Innov. Glob. Mark. Challenges Sustain. Growth, Helsinki,
Finland, 16-19 June 2013, The Proceedings of The XXIV ISPIM Conference - Innovating in Global
Markets: Challenges for Sustainable Growth; 2013.

Moore JF. Business ecosystems and the view from the firm. Antitrust Bull 2006;51:31-75.

Yip MH, Phaal R, Probert DR. Stakeholder engagement in early stage product-service system
development for healthcare informatics. Eng Manag J 2014;26:52-62.

OECD.Stat. OECD Health Spend (% GDP). 2013.
OECD.stat. OECD Health Spend (Million USS). 2013.

OECDiLibrary. Total expenditure on health As a percentage of gross domestic product. 2013.
doi:10.1787/20758480.

SelectUSA. The Financial Services Industry in the United States. SelectUSA 2014.

Greenwood R, Scharfstein D. The growth of modern finance 2012:1-52.

Spiegel. The destructive power of the financial markets. Spiegel Online 2011.

OECDilLibrary. Business enterprise R-D expenditure by industry. 2013.

Yip MH, Phaal R, Probert DR. Stakeholder engagement in early stage product-service system
development for healthcare informatics. Technol. Manag. IT-Driven Serv. (PICMET), 2013 Proc.

PICMET ’13, 2013, p. 2564-74.

World Health Organization. Medical Device Regulations Global overview and guiding principles.
Geneva: 2003.

Mittermeyer S a., Njuguna J a., Alcock JR. Product—service systems in health care: case study of a
drug—device combination. Int J Adv Manuf Technol 2010;52:1209-21.

Murphy E V. Who regulates whom and how? An pverview of U.S. financial regulatory policy for
banking and securities markets. 2013.

Vander Stichele M. Financial regulation in the European Union: mapping EU decision making
structures on financial regulation and supervision. 2008.

Ebrahimi R. Financial Services Trends To Watch In 2014. Forbes 2013.



[40]

[41]

[42]

[43]
[44]

(45]

[46]

[47]

Miller HI. Personalized Medicine May Be Good For Patients But Bad For Drug Companies ’ Bottom
Line. Forbes 2013. http://www.forbes.com/sites/henrymiller/2013/09/25/personalized-medicine-
may-be-good-for-patients-but-bad-for-drug-companies-bottom-line/ (accessed January 03, 2014).

Brydon-Miller M, Greenwood D, Maguire P. Why action research? Action Res 2003;1:9-28.
doi:10.1177/14767503030011002.

Reason P, Bradbury H. Inquiry and participation in search of a world worthy of human aspiration. In:
Reason P, Bradbury H, editors. Handb. action Res. Particip. Ing. Pract., SAGE Publications; 2001.

Dick B. AR and grounded theory. 2003.
Eikeland O. The validity of action research-validity in action research 2006.

Platts KW. A process approach to researching manufacturing strategy. Int J Oper Prod Manag
1993;13:4-17.

Wohlin C, Host M, Henningsson K. Empirical research methods in software engineering. In: Conradi
R, Wang A, editors. Empir. Methods Stud. Softw. Eng. SE - 2, vol. 2765, Springer Berlin Heidelberg;
2003, p. 7-23. d0i:10.1007/978-3-540-45143-3_2.

Jick TD. Mixing qualitative and quantitative methods: Triangulation in action. Adm Sci Q
1979;24:602-11.



Figure

Business Environment  — those in the industry, business, government

Offering - those in the organizations involved in the development /
operations of the system

— those in the departments who manage & operate the
product

Product

SerVice — those who deliver the service or are impacted by the service

pelivery

Figure 1: Four levels of stakeholders (adapted from [26])



Tk where e stakehoioer
Fouwp Is reievant (o this new

Rate the stakehoider
prowimity on 3 scale fom 1

Level | Stakehoider group Note whether they wil have © 10, 1 being not invoived,
A strong Nt or strong Dux i afecied and 10 being
opinion on the new daly nvolved.
Jeveicoment

5 | iy et gose

& Em-«.;.-wmﬁw

ié Law & Loghuiation

§§[ammcsm-

s‘g:xn-nwom-:ym

Vels

Customet's e agecreed

Corpeay's maregemert

Compay's ssles

Compeny's marketing

Carpawys sngreetirglisctnics
SJoveloprterd

Compeany's Sualty £ regletory

Comrparny's Sty govarreran!
eSOt avwes e e

Suppsier

PaMrw (exdecd & vl Detes)

Busdiens nedworks

Corpatiton

Ofertag - hoee i the agarsatinsimnvdved in he
Aoyl ot [ opend onm of e wystam

Famatlars ) Salitaton

Customes produt mutrderurce

Company's protud meinisharce

Cuntorners 1T suppon

Compeny's | T scppen

P auct - o |11 e
aepartmm s who manage 4
opats ha prodxt

Corpey's trodxd mandectuting

Company's service pats ogalcs

Customer s end Usems (Unng e
ot

Compeany's service Selvery |delvering
service by using D produce)

Serviee By - Nom whie
deliver the sk orare
mpsctad by 1

Corpany's service delvery |Selvering
B Aarvice DU Nt uaeg s Dloduct)

Custirnars service Selivery (ot awng
T rodct)

End customen | beneficates of Ve

an.d-msm
y of e e cusizenes /

Lersef i arou
To- ol Coahachors Dt Sopral el
custorres | Seneficaries

Wﬁumm 7 Detwors et

soppen et custorrers | tenefcietes

Figure 2: Stakeholder identification framework worksheet provided to workshop participants
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Table

Table 1: Stakeholder identification framework for new PSS development in the healthcare
industry (extracted from [24])

Stakeholder level — Stakeholders identified
stakeholder’s proximity to
ultimate beneficiaries

Industry interest group

Government quality and regulatory agencies or department

. . Law & legislation
Business environment

Quality standard and guidance

Domain experts or industry experts

Media

Company: management

Customer: management

Company: sales

Company: marketing

Company: engineering/technical development

Company: quality & regulatory

Offering Company: industry / government relationship awareness

Supplier

Partner

Business network

Competitor

Reseller / distributor

Customer: product maintenance

Company: product maintenance

Customer: information technology support

Product Company: information technology support

Company: product manufacturing

Company: service parts logistics

Customer: end users (using product)

Company: service delivery (not using product)

Customer: service delivery (not using product)

Patients / Exercisers

Service delivery Patient family / Exerciser family

Care-giving organizations

Patient's organizations / charities




Table 2: Background of the healthcare and financial industries

Dimensions Healthcare Financial service
Total spend and e  OECD' countries total private and e  The size of the finance and insurance industry
source of government spend was US$ 5 billion in in the US was estimated to be $1.24 trillion or
financing 2011 [27-29]. 7.9% of GDP [30]. The peak was 8.3% of US
e  Measured as a percentage of the GDP in 2006 [31].
country’s GDP?, from 2007 to 2011, e  The effect of the financial industry in the US
excluding the US with a spend of 16-17%, contributed 32.3% of total corporate profits in
other OECD countries had increased the the first quarter of 2011 [32].
spend from 8.4% to 9.2% [27-29]. e The R&D? investments of the financial industry
e 70% of the countries had seen a decrease had grown almost 480 % between 2001 and
of government funding between 2011 & 2008, with a slight decrease after 2008 [33].
2009 [27-29].

Similarities:

Large in size in OECD countries in terms of percentage of country’s GDP
Have experienced growth in the last decade and a recent cutback of financing

Difference:
e  The source of financing for Healthcare is a mix of private and government funds
Industry actors . Different groups of actors, such as . Different groups of actors, such as
and their government, regulators, insurance government, regulators, insurance companies,
dependency companies, patent holders, medical banks, patent holders, intermediaries, central
hardware & software suppliers, organizations (e.g. central banks), software
pharmaceutical suppliers, healthcare suppliers, financial service providers, domain
service providers, domain experts in experts (e.g. legal, analysts), business and
different specialties, patients, patient private customers and consumer support
families, and patient support organizations.
organizations. e  These actors have highly complex
e  These actors have complex dependencies interdependency and shared roles &
and shared roles and responsibilities in responsibilities [37,38].
the quality of healthcare service delivery
[34-36].
Similarity:
e  Many different groups of actors in the industry who have complex interdependencies and
shared roles & responsibilities
Regulations e  Probably one of the most regulated e Regulated industry, with a trend of further
industries. increasing regulation [38].
e  Companies must obey local and target e Less regulated when developing product than
markets’ government regulations. the healthcare industry, though compliance is
e Industry also self-regulates in order to considered important.
mitigate associated risks [36]. e There are differences from country to country,
e  Companies have internal quality and e.g. Sarbanes-Oxley Act followed in the US for
regulatory roles/ functions [34]. publicly traded companies.

e With the latest downfalls, the financial industry is
more risk-averse and regulated [38,39].

Similal
L]
L ]

rities:
Both are regulated industries
Both industries tend to self-regulate
Companies view compliance to government regulations as important

Differences:

Healthcare is more regulated than the Financial service, but the latter sees increasing
regulation
In terms of new product development, the Financial service is not as regulated as Healthcare

! OECD stands for Organization for Economic Cooperation and Development
2 GDP stands for gross domestic product
% R&D stands for research and development




Table 3: Characteristics of healthcare and financial industries from the viewpoint of NPD and

NSD

Dimensions Healthcare Financial service

Adoption of new e  Actors are risk-adverse [36]. e Actors are becoming more risk-adverse as a
product & e  Actors are not readily adopting new result of the recent industry downturn, which
service procedures, technologies and services lowers the adoption of innovations [38,39].

[36].

Similarity:

e  Currently, actors in both industries are risk-adverse and are slow in adopting new

innovations.
Difference:

e  The reason for slow adoption of innovations in the financial service industry is because of the

recent industry performance.

Trend of new

e  Treatments are increasingly patient-

. Simpler and more transparent services, new

product / specific and patients potentially will greatly payment options, and more automated
service benefit from personalized drug therapy financial tools are the upcoming trends [39].
[36,40].
e  However, personalized drugs may not yet
be cost efficient for pharmaceutical
companies to develop, and regulators’
attitude to its development and application
is to be seen [36,40].
Differences:
e  Healthcare’s new product and service trend is patient-specific or personalized treatment,
which the cost of development is a major concern for companies
. Financial service’s new innovation are about automated tools enabling simpler services for
users, which are possibly less costly to develop
Interactions There are many integration or interacting points There are many integration or interacting points
between within a product-service system [34,36]: within a product-service system:

product and
service within a
product-service
system

. Product-product (e.g. between a medical
device and a drug)

. Product-service (e.g. between software and
training)

e  Product-user (e.g. between a clinician and
software)

. Product-infrastructure (e.g. between a
medical equipment (and the hospital
building)

. Product-product (e.g. between enterprise
resources planning system and invoicing
system)

e  Product-service (e.g. between software and a
service provided using it)

e  Product-user (e.g. between a back-office
worker and a software)

e  Product-infrastructure (e.g. between a system
and the Internet

Similarity:

e Many integration or interacting points within a product-service system




Table 4: Stakeholder groups identified to the new software system developments

Level i Stakeholder group “Pure product” team | “Product-service”
i Rate the stakeholder | team
! proximity on a scale |Rate the stakeholder
E from 1to 10, 1 being | proximity on a scale
i not involved, butis |[from 1to 10, 1 being
i affected and 10 not involved, but is
i being involved daily. | affected and 10
! being involved daily.
o ' Industry interest groups
E g ‘E' Government quality and regulatory agencies or department
| @ @ o o
= 3 § £iLaw & legislation 3 3
© £ £ g
é Q2 g 9 Quality standard & guidance 7
S== 3
2 £ i Domain experts or industry experts
u , Media 1
: Customer’s management 5 7
€] H
E : Company’s management 3 2
§ £ %Company’s sales 4 9
S & | Company's marketing 2 1
2 | Iy .
IS % | Company's engineering/technical development 10 10
e ;
'g S jCompany's quality & regulatory 6 2
o8 |
g S i Company's industry/government relationship awareness 1
c 2 |
cE | ;
2 QE_) !Suppller 8 9
@ T
g 5 i Partner (external & internal partners) 9 7
o
>
23 |Business networks 2
= L
£ | Competitors 1 2
o !
E Resellers / distributors
: Customer's product maintenance 2 7
fj : Company’s product maintenance 9 10
(0] D,
=g S ! Customer’s IT support 2 8
EcT !
§ g % i Company's IT support 7 5
< o ¢
"C-'l i s ECompany's product manufacturing 10
- g
SG S ! Company's service parts logistics 2
SER]:
@ 8 © i Customer's end users (using this product) 4 4
2 !
© : Company's service delivery (delivering service by using this 2 10
i product)
|
o5 i Company's service delivery (delivering the service but not using
@ Q. i this product)
£o%= |
I g ) i Customer's service delivery (not using this product) 3
20! - )
02 % I End customers / beneficiaries of the product and/or service 3
=+ @
3 Q E‘ i Family of the end customers / beneficiaries
==
g % % i For-profit organizations that support end customers / beneficiaries
A g i Non-profit organizations / network that support end customers /

i beneficiaries




Table 5: Relevant stakeholder groups’ proximity analysis

Stakeholder group & Level “Pure |“Product-|Absolute value of the difference |Average proximity rating;
shown as: product” | service” |in proximity rating & analysis calculated when the
E=Environment team team difference in proximity
O=0ffering Proximity | Proximity rating of common
P=Product rating rating stakeholder group is small
S=Service Delivery or very small (< 4)
. ; 10 — completely different in «
P: Company’s product v p Only relevant for “pure
manufacturing 10 0 B;gélurréltty only relevant for “pure product”
. . . . 8 — very large difference, “product-
(Sdeﬁ\?g:i[r)]znsyesrvsi‘ggv It;:yeui(iarl:éet%s 2 10 service® found them highly relevant Proximity difference = 4
roduct) while “pure product” found them =
p almost not relevant
. ; ; 7 — large difference, only relevant  |Only relevant for “product-
E: Quality standard & guidance 7 0 for “pure product” service”
6 — large difference, “product-
. ) service” found them very relevant TR
P: Customer’s IT support 2 8 while “pure product” found them Proximity difference = 4
almost not relevant
5 — medium difference, “product-
O: Company’s sales 4 9 service” found them much more Proximity difference = 4
relevant
P: Customer's product 5 - medium difference, “product- S
maintenance 2 7 service” found them more relevant Proximity difference 4
. . . 4 — medium difference, “pure
% Sg;?anys quality & 6 2 product” found them much more Proximity difference = 4
9 y relevant
S: Customer’s service delivery 3 0 3 — small difference, only relevant |Only relevant for “pure
(not using this product) for “pure product” product”
S: End customers / beneficiaries 0 3 3 — small difference, only relevant |Only relevant for “product-
of product and/or service for “product-service” service”
. : 2 — small difference, both quite high
Oér;e;rrtg)er (external & intemal 9 7 proximity, “pure product” found Average proximity = 8
p them even more relevant
2 — small difference, both medium
O: Customer’'s management 5 7 proximity, “product-service” found |Average proximity = 6
them slightly more relevant
2 — small difference, both medium
P: Company's IT support 7 5 proximity, “pure product” found Average proximity = 6
them slightly more relevant
. ; 2 — small difference, only relevant |Only relevant for “pure
O: Business networks 2 0 for “pure product” product”
P: Company’s service parts 5 0 2 — small difference, only relevant |Only relevant for “pure
logistics for “pure product” product”
P: Company’s product 1 - very small difference, both very Lo
maintenance 9 10 high proximity Average proximity = 9.5
. ) 1 - very small difference, both very s
O: Supplier 8 9 high proximity Average proximity = 8.5
. , 1 — very small difference, both quite L
O: Company’s management 3 2 low proximity Average proximity = 2.5
. . 1 — very small difference, both quite Lo
O: Competitors 1 2 low proximity Average proximity = 1.5
. . : 1 — very small difference, both very Lo
O: Company's marketing 2 1 low proximity Average proximity = 1.5
. : 1 - very small difference, only Only relevant for “product-
E: Media 0 1 relevant for “product-service” service”
O: Company's . «
h . ’ 1 - very small difference, only Only relevant for “product-
industry/government relationship 0 1 “ L 0
awareness relevant for “product-service service
O: Company's 0 — same, very high proximity (note
engineering/technical 10 10 that these are the workshop Average proximity = 10
development participants)
P: Customer’s end users (using . - o
this product) 4 4 0 — same, medium proximity Average proximity = 4
E: Law & Legislation 3 3 0 — same, low proximity Average proximity = 3




Table 6: Stakeholder groups identified to be irrelevant

Level

: Stakeholder group

Initial thoughts on areas to be further investigated

Environment

!
i Industry interest groups

Is it because there are no interest groups for this
industry, or not for this specific country?

I
i Government quality and regulatory

Are there no specific regulations on software quality for
this industry, or not for this specific country?

i agencies or department
I

i . .
i Domain experts or industry experts

Is this because the software and service does not require
specific skill that is so scarce that the company cannot
build or acquire the capability?

This is mainly related to the company’s business model,

1

I
Offering : Resellers / distributors rather than a general condition of the industry.

i Company's service delivery (deliverin For these two developments, any service delivered by

! pany - Y 9 | the company would involve using the software product.

!the service but not using this product) How is it in the industry in general?

i Is it because of the nature of the industry sectors that the
Service i Family of the end customers / participating development projects, and not the general
Delivery ! beneficiaries financial industry, that family of end customers is not

i

seen as a stakeholder?

i For-profit organizations that support end
i customers / beneficiaries

i Non-profit organizations / network that
i support end customers / beneficiaries

Is there no organization in financial service industry to
support end customers, or not for this specific country?
Or are these not relevant to this specific company?




