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SUMMARY

This master thesis concerns the problems of IS/IT evaluation. IS/IT
evaluation can be viewed as a part of a justification process for investing
in IS/IT. Traditionally these evaluations have been performed with a
technical or economical approach, focusing on efficiency and productivity
expressed in quantitative measures. However, having these approaches
increases the risk of not understanding the different social interpretative
values of a system. In the light of this, the productivity paradox has
evolved; showing fairly static productivity and rising IS/IT expenditures. At
the same time more and more businesses get reliant on IS/IT.
Researchers talks here about a need to extend the management'’s view of
how to evaluate their investments.

This study is an attempt to create a deeper understanding on how
business benefits can be evaluated when investing in new technology.
The study has an interpretative approach, aimed to create an
understanding for how benefits from concept of Virtual Manufacturing can
be evaluated in the justification phase of an investment. Virtual
Manufacturing is said to optimize the product development processes
within a company, creating great strategic improvements.

We have performed six interviews at the Volvo Group in order to
understand the problem area and find a solution that can be applied within
the product development domain. The result of this study is a model that
highlights the various aspects that should be discussed when investing in
this kind of technology successfully.

Keywords: business value, benefits management, benefits identification,
evaluation, IS/IT investment, virtual manufacturing, product development,
critical success factor
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SUMMERING

Den har magisteruppsatsen berdr problematiken med IS/IT evaluering.
IS/IT evaluering kan betraktas som en del av en rattfardigandeprocess vid
IS/IT investeringar. Traditionellt har dessa evalueringar utévats fran en
tekniskt eller ekonomiskt utgangspunkt som fokuserar pa effektivitet och
produktivitet uttryckt i kvantitativa matt. Dessa utgdngspunkter okar dock
risken att inte forsta de olika socialt tolkande vardena inom ett system. |
ljuset av detta har produktivitetsparadoxen utvecklats, vilket visar pa
statisk produktivitetsokning och stigande I1S/IT kostnader. Samtidigt har allt
fler verksamheter blivit beroende av IS/IT. Forskare pratar har om att
utokade lednings syn pa hur de ska evaluera sina investeringar.

Den har studien ar ett forsok att skapa utokad forstdelse hur affarsnytta
kan evalueras nar man investerar i ny teknologi. Studien tar en tolkande
utgdngspunkt och forsoker forstd hur nyttan fran konceptet Virtual
Manufacturing kan evalueras. Virtual Manufacturing sags kunna optimera
produktutvecklingsprocessen inom ett foretag, vilket skapar stora
strategiska forbattringar.

Vi har genomfort sex intervjuer inom Volvo Gruppen for att fa en forstaelse
inom problemomradet. Resultatet av studien ar en modell som belyser de
olika aspekter som bor diskuteras om man ska lyckas med en investering i
den har sortens teknologi.

Keywords: business value, benefits management, benefits identification,
evaluation, IS/IT investment, virtual manufacturing, product development,
critical success factor
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1 Introduction

This chapter introduces the reader to our reseanta and focus on the reason for our study. Weskdlit by
discussing the problem background, which will Ieladvn to our problem area. The discussion will proglour
main question and purpose for this study. Furtlveg, will give a description of our delimitations aodntral
definition.

1.1 Problem background

During the decades the role of Information Techgpl@IT) and Information Systems (IS)
have changed from being a tool for rationalizatitny, automating earlier paper-based
processes, to a strategic tool for value creatifwa(lson, 2001). Today IS/IT is perceived to
give a competitive advantage (ibid) and at the sime considered as an essential business
component when an organization aims to achievevi&sall vision and objectives (Skaug,
2005). As a result, organizations have becomentela IS/IT (Irani and Love, 2001).
Investing in IS/IT is also perceived to involvekrisnd represents at the same time substantial
financial investment (Willcocks, 1992). Statistgtsow that over 70 percent of IT investments
fail to deliver the intended benefits (Ward and 2§r2006).

"You can see the computer age everywhere, bueipribductivity statistics."
(Robert Solow, 1987)

Some authors claim that this reliance to IS/IT @sithg expenditures have give birth to the so
called Productivity Paradox (Hochstrasser, )99his term originated from findings in
studies during the 1980s, which concluded thatetheere no connection between IS/IT
investments and the productivity in the US econoiftye term was first stated by Solow
(1987). This issue grew in interest during the 980d was widely discussed but considered
little understood (Brynjolfsson, 1993). Findingsntaued to point toward fairly static
productivity and rising IS/IT expenditure (Hochsisar, 1998 These studies were done on
different levels, such as country level, industigalel and organizational level. Findings from
these studies could show that IS/IT provide immaciproductivity, but that it needs further
research in order to explain why some industriege h®t seen gains of it while others have
(Dedrick et al., 2003).

Then, who is to be blamed for these failures? Adgiogyto a study performed by Doherty and
King (2001, see Ashbury and Doherty, (2003) 30Q@&rcent, can be largely blamed on the
failure of organizations to address the busineskasge and the wider organizational issues
when investing in IT. Justifying IT investmentshewever perceived increasingly difficult
(Silk, 1990). This leads us to our problem area.

1.2 Problem area

1.2.1 Evaluating IS/IT investments

Many factors have an impact on IS/IT evaluation thhetre have been argued that one of the
most critical is“... a sound basis from which to make judgments ler need for and the
justification of a system(Clay et al., 2003, p. 52). Traditionally justéition of IS/IT
investments have emphasized on cost savings (MeBidridler, 2003). These evaluations



have had an economical approach focused on monetaasurement of organizational
effectiveness and productivity (Bannister and Rgme2003). According to Clemons et al.
(1995), these methods require that the initial steent, the incremental cash flows, cost of
capital and the economic time horizon of the invesit are known. Hallikainen et al. (1998)
argues that it is assumed that all the effectsbeatraced, measured and expressed monetary.
Intangible costs and revenues are either assumbd #ero while the subjective criteria are
ignored. Evaluating and quantifying benefits fromexonomical approach is also perceived
difficult. A benefits nature is mainly intangiblencertain and extremely difficult to quantify
in a meaningful way (Symons & Geoff, 1988). Thiads to that subjective arguments are
needed (Powell 1992). Another problem with besa§tthat they are realized during a long
period of time, which makes traditional investmeraluation methods insufficient (Brown,
2005). As a result, studies have noticed that 18i/estment decisions frequently are based
on “acts of faitfi (Farbey et al., 1999), which other authors réfeas a ‘ad hoc management’
(Irani & Pervan, 2001, see Hallikainen et al., 1998

A need for a changed evaluation approach

The measurement of business value of IS/IT investrhas been under heavily debate (Lin,
Per & McDermid, 2005). Continuing on the discussabove Irani and Love (2001) argue
that the IS/IT evaluation process often is ignorneeffectively performed or inefficiently
carried out. Furthermore, managers consider thél Evaluations takes too long, demands a
significant amount of money with little visible weh, and involves too many people with
departmental or individual political agendas. Actog to Symons and Walsham (1988)
most work on IS has focused on the technology, lwisc socially neutral. Ashbury and
Doherty (2003) argue that IS/IT investments havenbeiewed as an exercise in technical
change rather than social-technical change. Thexetbey advocate a change in evaluation
approach that oversees unforeseen and unresolgadiveeimpacts on the organization. This
would reduce the probability of system failure atdhe same time reduce that potential that
beneficial impacts not gets fully realized.

Many researchers within the IS/IT evaluation areaehadvocated a change in evaluation
approach. Irani and Love (2001, p. 186) advocata€ed to extenchanagement’s view of IS
benefits and costs This is also agreed by Huang (2003), who addat ta deeper
understanding of perspectives of individuals armugs could reveal the human and political
aspects is needed. Hallikainen et al. (1998) atsparks that there is lack of systematic
evaluation practice that is seen as a problem pamies.

As we have noticed there is a need to create aarstahding of how to manage benefits in
IS/IT evaluations, and there is a need for furtherk within the research area. The success or
failure of an information system and the delivefyenefits are dependent on the people who
are using it. A successful evaluation approach se#k to understand the users’ perception of
the proposed system.

1.2.2 Virtual Manufacturing as an IS/IT investment

Continuing the discussion about IS/IT investmenalegation we will now discuss Virtual
Manufacturing as an IS/IT investment within thedrrct development domain.

According to Cooper (2000), there are two waysdompanies to win when they develop
new products: they can eithéo projects rightor win bydoing the right projectsEither way,



winning is not easy. Aggressive innovative compmiit globalization of markets,
technological advances, ever-changing customemstsi@nd shortened product life cycles
stresses companies to develop new products moiciyadowever, even though competing
with new products enables opportunities, there isulstantial risk (Ernst, 2002). An
estimated 46 percent of the resources devotedrtoeption, development and launch of new
products go to ventures that don’'t succeed — thdydr never make it to market (Cooper,
2000).

In order to keep up to this competition new techgglsuch as Virtual Manufactugn’VM)
has been adopted by the industry (Kim, Choi & Cl28i04). VM enables, with the use of
IS/IT, optimization of the development of new prottuand its manufacturing processes
(Karlsson, 2005). As an example, VM software latsdpction engineers create simulations
of automated product systems on their computer stations, and then analyze these
simulations before investing in capital equipm&ihce there are many steps in preparing for
automated production - from designing tools to pamagming factory floor equipment — can
be performed long before the actual productiont-starat far less cost than before (Lederer,
1995). However, these optimizations involves vasiadsualizations and data integration
aspects that takes place in a collaborative enmisart (Shridhar & Ravi, 2002), which in turn
creates an added complexity for the realizatiobesfefits.

The product development domain is considered ¥galmanaging the business strategic
development (Nilsson, 1999) and at the same tim@&mgrortant determinant for sustained
company performance (Ernst, 2002). Therefore, imvests in IS/IT play an important role in
creating improvements. Still, business managersteskselvefhiowto evaluate investments
in new technology in order to create sustainablein@ass benefits anldow to identify and
manage these benefits in order to justify the itnaest. Within the product development
domain managers ask themselves the same quesBahswhat is the resemblance and
difference between a VM investments and IS/IT itwests in general? There are already
methods and an approach to evaluate IS/IT invedsmemyeneral, but even so, they might not
fully take advantage of an interpretative approt@t is designed to include the different
issues VM has on an organization. Neverthelessjngak VM investment decisions cannot
possibly be made on acts of faith.

1.3 Purpose and main question

The purpose is to create understanding for how @l lee evaluated in the justification phase
of an investment. The objective is to create aruati@n framework for VM which consider
criteria that have been put forward from both ath#@cal and an empirical view. Implications
for practice will be a model which could facilitatiee evaluation and understanding of the
contribution of VM.

The main question raised in this thesis is:
How can the benefits of Virtual Manufacturing within the product development

domain be evaluated?

In order to answer our main question in a structway we need to create an understanding
of how benefits within the Product Development domare perceived, since that is the
context of our research. We also find it necessargreate an understanding of the different



prerequisites for benefits to be realized withie firoduct development domain as well as
understand factors influence the benefits of VM. Néee therefore added the following sub-
guestions:

1. How can benefits be described within the produgetigyment domain?

2. What factors influence the benefits of Virtual meamuring within the product
development domain?

1.4 Delimitations

This study and its empirical findings is delimitteo one company — the Volvo Group -
wherein IS/IT investment evaluation, product depeient and Virtual Manufacturing have
been researched within the product development oloriiée are aware of the fact that our
own interpretation will influence the course ofiantof this study, which includes the result,
discussion and conclusion.

The study has been performed with limited resouofdsne and number of respondents. We
have chosen six respondents from a senior managédeven

The theoretical framework for IS/IT investment exslon approaches in this study uses an
economical and interpretative approach, emphasmmipe interpretative approach.

While describing the different Benefit Managemeppr@aches we will only describe the
initial identification phase of benefits, since @iudy isn’t focused on the complete Benefits
Management process.

While describing Virtual Manufacturing a generapegach to technology is used.

1.5 Central definitions

Virtual Manufacturing (VM)

VM enables, with the help of different advanceddation tools for different applications, a
business to optimize the development of new pradactd its manufacturing processes
(Karlsson, 2005).

Product development (PD)

PD is a domain which involves everything from intten, product design, marketing
research, construction, manufacturing and markeflilg main purpose of PD is to create
new products (Nilsson, 1999).

Product development process (PDp)

PDp is an acronym for the Product Development m®cAccording to Kotler et al. (2001),
the PDp is crucial for organizations in order te@cassfully update their product lines and
gain competitive advantage (Kotler et al., 2001).



Critical Success Factor (CSF)

CSF refers to factors that have an important impacthe success of new products (Ernst
2002).

Benefit

There are many different definitions of the ternméf@. According to Thorp, (1998, p. 254,
see Bennington & Baccarini, 2004), a ben#&Btan outcome whose nature and value are
considered advantageous by an organizatiddK Office of Government Commerce defines
benefits as?... the quantification of the outcomes and are usedirect the programme and
inform decision-making along the wayard, Murray and David (2004, p 7) defines bésef
as ‘an advantage on behalf of an individual or grouprafividuals which is perceived by
the stakeholders exposed to change.

Benefits management

Benefits management is the procedural approactowftb handle the benefits evaluation to
realize benefits of IS/IT investments (Lin & Pery@001). Bennington and Baccarini (2004)
suggest the following phases: Benefits identifmatiBenefits realization planning, Benefits
monitoring and Benefits realization. Ward and Dba(2906) extend this model with a final
“establish potential for further benefit”-phase.

BA/BU

A Business AreéBA) creates the conditions for proximity to custers and efficient resource
utilization within the Volvo Group. Business areas Volvo are: Mack/North America,
Renault Trucks Volvo Trucks Volvo Bus, Volvo CE, Mo Penta, Volvo Aero, Financial
Services, Nissan Diesel.

Linked to these companies are a numbdBudiness Unit¢BU) that supply components and
services to support the Group’s business areasaljolihe major business units at Volvo
are: Volvo Powertrain, Volvo IT, Volvo Parts and Vo 3P (Volvo Group).

IS/T

Information System (IS) is a collection of compotserthat work together to provide
information to help in the operations and managéraean organization. An IS use different
types of technology and communication equipmentiedaadnformation Technology (IT)
(Nickerson, 2000).



2 Method

This chapter describes different scientific methadd approaches. By doing this we will explain diféerent
reasons behind our choice of method and approachudoresearch study. We will also give a descdptof the
course of action, the literature and empirical seg] for this study.

2.1 Scientific methods

There are different methodological approaches withe scientific theory that a research can
be conducted impositivismandphenomenologyAccording to Comte (see Patel & Davidson,
1994), the positivistic methodological approach h&s main sources for knowledge; the
reality that we can observe with our senses and weacan reason with our logic. It is
important to make a difference between belief andwkedge and only draw conclusions
from exact and secure information. Therefore, ttiergist should be neutral and impartial
towards the subject and the conclusions. The ssiesttould also focus on facts and search
for causal connections and basic laws. The phenology is the opposite of the positivistic
methodology. According to Lundahl and Skarvad (3998enomenology is distinguished by
the scientist’'s own conclusions regarding the suibj@&his kind of scientific perspective
argues for the personal expectations and expesenghich are seen as an important
ingredient in the scientific knowledge. This malkiedifficult to separate the domain of facts
and the domain of value in scientific studies.

The researcher has to take the decision regaraingtt handle the problem area. There are
two main approachesmductiveanddeductive According to Patel and Davidson (1994), the
inductive approach refers to empirical findings dvef the scientist has any theoretical
findings. The scientist formulates the theory basedhe empirical findings. The deductive

approach takes a standpoint in general principtegshe theory to make more specific

conclusions of single events in the empiric (Backni®98).

2.1.1 Different research methods

The usage of the methods depends on the purpdke sfudy. Theualitativemethod is used
when the scientist wants to create a deeper umaelisg for a specific subject, area or
situation (Bjorklund & Paulsson, 2003). The quaia data that comes out from a research is
often data that cannot be measured. The qualitatethod is often time consuming and it can
be difficult to analyze and understand the colleaata (Easterby-Smith et al., 1991). In a
guantitative research, the collected data can be measured wadated by numbers
(Bjorklund & Paulsson, 2003). According to Backm@®98), the quantitative method is
formalized and structured. Examples of this kind noéthod are experiments, tests and
guestionnaires. The quantitative method is econ@mitnot time consuming.

The collection of data is a crucial part of theeash process which enables the research.
There are two different kinds of datarimary andsecondary dataThe purpose of primary
data collection is to use the data in the resedrbhre are different methods for this kind of
data collection, questionnaires and interviews e examples. Secondary data is the
available data that can be collected from earlieadamic articles, literature and
documentations (Halvorsen, 1992).



Denscombe (2000) mentions four different methods d¢ollecting data. These are
guestionnaires, interviews, observations and libeea Since each method has a different
approach, they should be used depending on thetisitu The characteristics for the collected
data are dependent on the available resources 8ieaesources for data collection usually
are limited, the scientist should make some deassiegarding how the resources should be
used in the best possible way. In general, thesaeticoncerns which method to use for data
collection in the research. The decision is coniogroollecting superficial information from a
large number of people, or to collect detailed iinfation from a small group of people
(Denscombe, 2000). There are some examples ofiffieeedt methods, their advantages and
disadvantages.

Table 1 Summary of data collection methods.

Example Advantage Disadvantage
Questionnaires * Questionnaires * Broad coverage « Poor answering frequency
* Inexpensive * Impossible to control the reliability
Interviews » Focus group » Deepness of the information | ¢« Time consuming
» Telephone interviews * Highly validity « Complicated analyze
Observations * Experiments ¢ Direct data collection « Simplifying
» Effective « Large risks
Written sources * Literature » Cost reducing » Reliability of the source
* Internet * Access to data « Secondary data

2.2 Our research approach

We consider that the phenomenological approachbkas used in our research since our
purpose has been to create an understanding. Waewvare of the fact that our own opinions
and values may have influenced the collected diédaever, our ambition has been to be as
objective as possible.

We have in this research decided to base our stadthe qualitative approach since the
purpose of this approach is to seek a deep knowladd understanding of the totality. The
reason for this decision is the consideration torttain question and problem area. We have
also mainly used interviews in order to collect @pl data.

Our study is based on deductive approaches sindeawe based our empirical finding on the
theoretical findings, thereafter we have made amichs. We have in our study discovered
that the theories are not complete so we haveanattalyzing phase created new theories.
Hence we have used the inductive approach as well.

We have in our research used both primary and secgrdata. The primary data has been
collected through the qualitative semi structuretérviews. The secondary data has been
collected from earlier studies that we have founthe literature, databases, the Internet and
Intranet at Volvo IT.



2.3 Course of action

In the initiating phase we had some discussion$ wiir industrial supervisor at Volvo
Information Technology and our academic supervigbtthe IT-university to define and
understand the problem area and design questidimgitanswers for. Thereafter we started to
study the literature, which also constituted theebf@r our interview questions. We performed
a number of interviews and during the time we aisoted our search for empirical material
from the Intranet at Volvo IT.

After the interviews were performed we startednalgze our collected primary data, where
we made comparisons between the empirical findangs the theory. The analyzing phase
was very time consuming. During the entire periogl mad constantly meetings with our
academic supervisor at the university where weudsed our findings, thought and ideas. In
the ending phases of our study we were able tagdesimodel based on our findings and
analyses, we could make conclusions and presesiit.r

Our course of action has been an iterative proassdescribed in Figure 1. This figure is
originally based on Checklands Soft System Methoglpl which is fully described in
Appendix 4.

Figure 1 Course of action (Checkland Soft Systems Methgghlonodified figure.)

Questions/
Answers

EVALUATION (3)

Empirical study
Discussion
Conclusion

DISCUSSION(1)

Problem area
Created questions

Real world Questions/ T T Questions/

Answers Answers

Theoretical
world

LITERATURE STUDY (2)

Literature study peformed
Created interview questions

2.3.1 Literature study

During the initiating discussions, we were ableali@de the problem area into three different
areas; Virtual Manufacturing, Product Developmemd #S/IT investments evaluations. We
could during the literature searching focus on ¢htbgee areas. Most of the secondary data
could be found in article databases at the Ecoralmibrary of Gothenburg University.

Databases used weré&cademic Search EliteScience Direct Wiley Inter Scienceand
Emerald Library Articles were obtained from the following scidiatijournals: Journal of
Information Systemdnformation Systems Researclournal of the Operational Research
Society European Journal of Information Systend®urnal of Applied Systems Analysis
Journal of Information TechnologgndJournal of Global Information Management



Some of the searching words we used wlmduct development processiccess factor
Virtual manufacturingIT investmentsIT evaluationsbusiness benefitbenefits evaluation
valug measuretangible intangibleandassessment

Our search led to a huge amount of findings whexdad to select the most relevant theories
for our problem areas, which was a time-consumiraggss. Another challenge during the

literature study was that Virtual Manufacturing aRdoduct Development were unknown

areas for us.

2.3.2 Empirical study

The primary data for our study was found mainlotlgh our interviews. Other sources used
in our empirical research were the intranet at ol¥. During this study we have had

continuous dialogs with our industrial superviseho guided us in our search of empirical
information.

2.3.3 Interview approach

The primary data for our empirical investigationshiaainly been collected through six
gualitative semi-structured interviews. The purpadethese interviews was to collect
empirical data which later would be compared to thaoretical findings. This process has
been a challenge for us due to required understigratid knowledge of the theory and the
empirical. We handled this challenge by increasingknowledge during the time.

Selection of respondents

The selection of the respondents for our researah decided in collaboration with our
industrial supervisor at Volvo IT. Our request iaperform six interviews with respondents
who had excellent insight of VM, Product developm@D) and IS/IT investments. After
reviewing our request our supervisor did the fsglection of respondents.

All of the selected respondents had long workingesiences within the Volvo Group. Most
of the respondents had worked within Volvo for 20 30 years, at different Business
Areas/Business Units. Since they have all workedifferent committees and groups within
the Volvo Group, we decided to divide the respomsi@rto three areas, which we henceforth
will call levels. EacHevelhad two respondents. The respondents from ClQ-lesked with
high level investment decisions. Respondents frdvhl®vel were experts in VM-issues and
had long experience with VM-implementation issuéhw the product development domain.
Finally, respondents on PD level had long expereasfahe product development process.

Figure 2 The different respondent levels.

CIO

VM PD




Interviews

We based our interview questions on the intervievdeh below, which in turn were based on
the theories. The purpose of the model was to gistucture to our interview questions. To
insure the quality of the questions, we had sonseudisions with our academic supervisor
where we did some changes in our questions.

One of the six interviews was a telephone interviig to that the respondent lives in North
America. The other interviews were performed redulan Gothenburg. The duration of all
interviews was between 80 and 100 minutes, andofallhe interviews were, with the
knowledge and allowance of the respondents, redoffiee recorded material was thereafter
transcribed and analyzed. This process was the tmasiconsuming process during the entire
study.

To be able to prepare the respondents for thevietgrand the subject that would be
discussed, we sent them our interview questionsaaddcument explaining the purpose of
our study before performing the interviews.

2.4 Designing interview questions

After reviewing the different theories presentedha forthcoming chapters, we designed an
interview guidein order to give structure to our interview quass regarding PD and Critical
Success Factors of product development, which doelldompared to the effects of VM. Our
interviews also included questions about IS/IT stugents evaluation.

This model is based on the collected theories ablmaitproduct development process by
Cooper (2000) and Olsson (1997); and the theobestaCritical Success Factors mentioned
by Ernst (2002) and Cooper (2000) and Cooper (2004)

Figure 3 Sample of interview questions

Product Development-phases**
1 2 3 n

Critical PDp
Success | Stakeholders
Factor* Culture

Role and
Commitment
of Senior
Management
Strategy

* Theories based on Cooper (2004) and Ernst (2002)
**  Theories based Olsson (1997) and Cooper (2000)

The interview guides for Virtual Manufacturing, Bt Development and IT-investments
and IT-evaluations can be reviewed in Appendix 3.
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3 Theory

This chapter will introduce our theoretical framewo The chapter is divided into three parts. Firk$/IT
evaluations and Benefits Management will be intamdl) then Product Development and finally Virtual
Manufacturing. Through these parts we will createhgoretical framework that will be used in order t
understand our problem area and answer our mairstjoe.

3.1 IS/IT Investment Evaluation and Benefits

IS/IT evaluation can be considered as a multidis@py topic where different approaches
and perspectives can be applied (Berghout & Remeét§f5). These evaluations can be
performed at different levels such as macro, seéiton, application and stakeholder levels
(Frisk and Plantén, 2004).

The investment decision process of an IS/IT prajeatlves different stakeholders. These can
be divided into five groups involved each havingitlown set of objectives and expectation
from the outcomes of an investment (see Table 2)g¥l Mercken, 2004, see Love et al.,
2005).

Table 2 Parties involved in IT investments (Love. et2005, p 571).

Parties involved in IT Objectives and expectations

investments

Organization (management) Interested in the gdiinancial/and other) generated by the
investment.

Seeks to ensure that the project is implementdihu within
budget and to user requirements

Users Technology should meet their requirementgevihiegrating
flexibility to adapt to changing requirements oérgcustomers

Project team (implementers) Focus on short-tertergai set by sponsors (used to judge their
performance)

Supporters (sub-contractors) Focus on short-teiterier

Stakeholders (do not benefit from Might support or oppose the investment — possibleed resistance
or influence the investment)

According to Symons (1994, see Lin & Pervan, 20@l/pluation is a process to analyze
malfunctions and to suggest suitable developmedtraanagement by providing feedback
information and contributing to organizational plarmg. It is generally aimed at the
identification and quantification of cost and benef

There are also a range of different reasons fotuating an IS/IT investment. From a
management perspective evaluation is to contributee rationalization of decision making
(Symons & Walsham, 1988, see Lin & Pervan, 200h)s Ts also agreed by Silk (1990) who
adds that evaluation aims to create motivated arddifipd IT investments. From an
interpretative approach (see chapter 3.1.1) Stdekalad Standing (2006) advocate that the
organizational contexwill determine the reasons for an evaluation antheyefore be an
answer to thavhy of evaluation. Both Lin and Pervan (2001) and Sdat& and Standing
(2006) have in their research found a numerouseakans. Table 3 on the next page
summarizes Stockdale and Standings findings owttyef evaluation.
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Table 3 The why of evaluation (Stockdale & Standing 2@08094).

Ritualistic reasons Ritual evaluation reinforceistxg organizational structures
Budgetary process that gives ‘a | Expectably manufacturing — focus on justificatiather than
final yesor no— passor fail — constructive appraisal

verdict’

Systems to participate in current| Justification outweighs need to evaluate
business processes
Hoop jumping exercise Ritual rather than effectivecess

Project closure Not an opportunity for improvement

3.1.1 IS/IT investment evaluation approaches

Formative and Summative evaluation

Some authors use the terms formative approach aminative approach to categorize
evaluation approaches. Each of these approachdair®rdifferent measures and criteria
since their purposes are different. fBrmative evaluation aims to provide a systematic
feedback. Asummativeevaluation focus on the identification and assesgnof initially
specified success criteria’s in order to review nge outcomes (Walsham, 1993, see
Cranholm & Goldkuhl, 2003). According to Remenyi Sherwood (1999), these kind of
evaluations is for the purpose of improving the aggment of an IS/IT investment.

Regardless on whether a summative or formativeuatiah is performed, there are two main
guestions needs to be askédw the evaluation should be performed amlgat to evaluate
(Cronholm & Goldkuhl, 2003).

Ex-ante, during and ex-post evaluation

The time for evaluation, e.g., the questiormdfento evaluate along with the IT investment
life-cycle process is important for a successfutome (Smithson & Hirschheim, 1998; Irani
& Love, 2001; Remenyi & Sherwood-Smith, 1999).

Wehr (1999) describes these evaluations duringdiffierent stages of an investments life-
cycle as either ex-ante or ex-postg. before or after an investment. GAO (1997) adds a
during evaluation phase and argue that an IS/IT investeesuation should be an iterative
process, starting with ex-ante, then during, andhlliy ex-post evaluation, rather than
something that is conducted once.

The ex-ante phase identifies problems and analyzeduirements (GAO, 1997). According
to Piric and Reeve (1997), an ex-ante evaluatidmaged on a subjective analysisdéving
evaluationinvolves issues with the design, development anmplémentation of IT (GAO,
1997). Anex-postevaluation refers to the consequences of the imesg after the system
has been implementé8mithson & Hirschheim, 1998) and aims to quantify effectiveness
of an investment (Farrell et al., 1998). These wtabns are based on hard data (Piric &
Reeve, 1997). Norris (1996) advocates four reafmmex-post evaluations where several are
similar to what GAO suggest. Firstly, they helpamgations to make more realistic estimates
in the future. Secondly, they give the organizatio@ opportunity to take corrective action,
i.e. to improve their actions in future. Thirdly,helps build organizational confidence in the
business focus and professionalism of the depattmide fourth reason is that they give
feedback if the actual value has been achieved fhentT/IS investment or not.
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Economic, Technical and Interpretative approach

Kefi (2003) groups the different approaches of eaabn into four groups: technical
perspective; financial and economic perspectivegtesgic perspective; and organizational
perspective. Thetechnical perspectivefocus on issues like: monitoring, data quality
management, technological viability and risk evAtra The financial and economic
perspectivefocus on issues like time for evaluation; ex-aatel/or ex-post assessment of
IS/IT contributions to performance, productivitytios, return on investment ratios and
financial auditing. The tgategic perspective focus on the value chain and the cotuvee
advantages of IS/IT. Therganizational perspectiveocus on what IS/IT contribute to the
organizations effectiveness and how IS/IT enabsngk

Frisk and Plantén (2004) uses similar vocabularg eategorize the different evaluation
approaches and groups them after by the followlizgnomic, Technical and Interpretative.

3.1.1.1An Economic Approach

The economical approach is focused on monetary une@ent of organizational
effectiveness and productivity (Bannister and Reyne2003). According to Cronholm and
Goldkuhl (2003), this implies a focus on harder remuical criteria having a summative
approach.

The methods used require that the initial investm#re incremental cash flows, cost of
capital and the economic time horizon of the invesit are known (Clemons, Tatcher &
Row, 1995). Hallikainen et al. (1998) argue thas ihssumed that all the effects can be traced,
measured and expressed monetary. Intangible codtseaenues are either assumed to be
zero while the subjective criteria are ignored.

Criteria derived from the economic school consjolenrsons to be rational and therefore a lot
of the methods claim that acting and behavior égljgtable (Bannister, 2001).

3.1.1.2An Interpretative approach

Only looking into the economic aspects of an ISA¥estment have been argued to limit the
evaluation since it only considers those who haseemic benefits and not the rest of the
stakeholders who can take part of the qualitatesgefits (Simmons, 1996).

Jones and Huges (2001) argue that these traditiomethods/techniques tend to be
prescriptive and mechanistic in nature since theyemeglected the complex social processes
that are associated with IT/IS decision-making.e Buthors therefore argue, that there is a
need for a situated hermeneutic evaluation approslith aims at understanding the
subtleties of the social, contextual situated dyicamorld in which IS is implemented.
Similar findings have been done by Cuba & Lincal®91) and Remenyi and Sherwood-
Smith (1999).

The interpretative approactaddresses on qualitative issues and is aimed adywmiog an

understanding of social contexts and the sociacpsses of the organization into which the
IS is to be introducédMcBride & Fidler, 2003, p. 6).
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McBride & Fidler (ibid) explains that the interpagive approach is based on interpretivism
and sets focus on the users’ perception of realitys approach examines the content,
context, process and linkage between content anigxio(see Figure 4).

Figure 4 The content, context and process framework (Stdel& Standing, 2006 p. 1099)
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According to Smithson and Hirschheim (1998, seecl&ale & Standing 2006), an
information system can impact on social economiganizational and management terms.
McBride and Fidler (2003) agrees to this and ingplieat it is necessary to understand the
social context in which both the users and inforomatsystem is placed in. Therefore,
McBride and Fidler (ibid) advocate that it is imfaoit to be aware of the possible political
and cultural issues that should be considered gannevaluation.

Stockdale and Standing (2006) also argue that fteisessary to understand the different
perceptions and beliefs of the involved stakehasld®#nce they are a part of the inner and
outer context. According to Bannister and RemeB90@), these different stakeholders also
have different views of value and benefits (seelddbon the next paggror! Reference
source not found) Stockdale and Standing (2006) group stakehold®rs four groups:
initiators of the evaluationgevaluatorswho conduct the evaluationsersof the systems being
evaluated and a rangeather parties such as trade unions and government aggenci
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Table 4 The who of evaluation; the stakeholders (Stock&aBanding, 2006, p. 1095).

Who Comment

Initiators « influence the evaluation process

« issues of accountability and dissemination of ttssul

 impact on the purpose and level of formality oflaa#ion process

« application of power implementations from seniomagement
involvement

Evaluators « deep understanding of stakeholders perspectives

¢ human intuition

» understanding of politics

« moral agent stakeholder conflict interpretation

* need to recognize different stakeholder percepifdrenefits

Users « long recognition of use as a measure of success

« major stakeholders in the evaluation

« contributes information for evaluation process

- different perspective from it people

« close perception of benefit delivery

« subjectivity-differences of opinion can be seem aigh source of
data

Interested parties « focus on short-term criteria

According to Kefi (2003), the context relates te tiollowing factors: Organization’s size,
corporate strategy, structure, culture, role of t84T functions in the organization, IT
strategy and role of the leadership in the decisimking concerning IS/IT. Stockdale &
Standing (2006) divides the concept of contexthiewtinto a more micro- and macro-
perspective. They suggest that the context isenfted by both an internal and external level.
Internal context influences on different organizationaltéas such as structure, goals and
strategies and culture as mentioned earksternal level is influenced by social, political,
economic and technological factors. They arguetti@evaluators must decide which groups
are relevant to the project being evaluated (séxteTs).

Table 5 Influence on context (Stockdale & Standing, 2006).

Context Influences on context

Inner or organizational context | e« organizational structure

 organizational goals and strategies
 organizational culture

« political structures

« hierarchical structures (e.g. management strugtures
« social structures and processes

» stakeholders

Outer or external context * social, political, economic and technological fasto
0 national economic situation

0 government policy and legislation

0 market structures and conditions

0 competitive environment

0 industry sector

0 globalization

0 privatization

o cultural influences

o technological developments

Process

As explained earliehow of evaluation concerns how the evaluator should@xnholm &
Goldkuhl, 2003). There are different methodologaesl instruments to examine thew of
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evaluation, such as simulation modeling (Giaglialet1999), cost benefit analysis, return on
investment (Ballantine & Stray, 1999) and the tiiadial measure of user satisfaction that has
been developed over many years.

According to Stockdale and Standing (2006), thes=many factors that can significantly

influence the conduct of an evaluation, but thessofs are ignored and the benefits of the
interpretative approach are lost. According toblyagt al. (1993, see Lin & Pervan, 2001),

one of these factors include recognition of the rof evaluation in organizational learning,

more examination of the strategic value of systams exploration of the softer methods for
determining benefits.

Symons (1991) describes the informal proceduresiafadmation flows around an IS as
integral to the work done using the system and egghat evaluation should consider the
diversity of official and unofficial information dws. Otherhow factors to be considered
include the involvement and commitment of stakebddand the conducting of both
formative and summative evaluations. According tmienyi and Sherwood-Smith (1999),
continuous formative evaluation helps to minimizeses of failure, whereas summative
evaluation is aimed at assessing outcomes and tmpand is by nature more
financial/statistical. According to Stockdale arntdr&ling (2006), the process needs to analyze
the linkage between social context and social m®ck is therefore necessary to understand
and consider the involvement and commitment ofedtalders. They also assert that wieen

of evaluation, which we earlier discussed, havargract on how to perform an evaluation.

Content
As explained earlienvhatto evaluate is one important factor in an evatrasiince it implies
what to measure (Stockdale & Standing, 2006; Criml& Goldkuhl, 2003).

According to Stockdale and Standing (2006), the bigmest influences on what to measure
and evaluate comes from the stakeholders and titexdaf the organization. They mean that
the choice of criteria determines the content; wltat it includes and excludes. Stockdale and
Standing (ibid) also advocates that it is necesgange recognized success measures within a
holistic in a holistic interpretative model imprevihe evaluation process.

Summary
Table 6 Summarizes our theories about the different amgbhres of evaluation.

Table 6 A comparison of the Financial and Interpretatiygpeoach.

Approach Purpose Time horizon  Summative or  Objective or Example of

formative Subjective methods

Financial Monetary value of | Ex-ante and/or| Summative Objective Economic and
approach investment ex-post focus financial
oriented
methods:
ROI, Payback,
IRR, NPV
Interpretative | Understanding of | Continuous Formative Subjective Benefit
approach social context, focus Management,
social processes CCP Framework
and their linkage (Stockdale and
Standing, 2006)
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3.1.2 Benefits

What to measure and evaluate, e.g. the contenhinvé given context also implies an
understanding of the perception and nature of ltsnahd how to measure the outcome of
benefits.

Different perceptions of Value

From an economical evaluation approach the terrmevélas been focused on monetary
measurement of organizational effectiveness andugtovity (Bannister & Remenyi, 2003).
Loveman says the following about thigirst and foremost, what ultimately matters is \alu
— to the firm, individuals or sociétf{Loveman, 1992, p 101; see Bannister and Remenyi,
2003). Bannister and Remenyi (2003) use this quotenderline that the question of value is
not only about definingvhat value is, but also to who the value is for. Thegua that the
meaning of the term value is assumed to be implicmderstood and that the business and
human concept of value should be regarded muchedesm wider than narrow rationalism
that economic and accounting models allow. Accgdio Irani and Love (2001),
stakeholders have problems agreeing on what is riaapoand meaningful to value when
intangibles are measured in an evaluation.

Parker and Bengson (1988, see Bannister and Rem20§8) defines IT value based on
Porters Value Chain and describes IT value #se ‘ability of IT to enhance the business
performance of the enterprise

From an interpretative approach Cronk and Fitzgei@d999) introduce the concept of
dimensions of value and define IS business valutas...sustainable value added to the
business by IS, either collectively or by individsigstems, considered from an organizational
perspective, relative to the resource expenditwguired (Cronk and Fitzgerald, 1999, p.
44). They suggest that the IS business value shioelldiewed as the sum of three value
adding dimensions: System, User and Business (ggpeeF5). Herethe system dependent
dimensions the value added to the organization as a résulbe system characteristics, such
as downtime, response time or accurdhg;user dependent dimensisrcreated by the value
added to the organization as a result of user cterstics, such as improved skills and
attitudes that may result in more effective usaag] the business dependent dimension,
which is the value added to the organization assalt of business factors, such as alignment
between system and business goals.

Figure5— IS business value dimensions (Cronk and Fit2dei®99, p. 47, modified).

User

Business

Cronk and Fitzgerald’'s model also highlights eaientributions by Symons (Symons, 1991,
see Cronk & Fitzgerald, 1999, p 41) who claims thate are conflicting value perspectives
within the social context of an organizational owt and that the concept of value is
influenced by many contextual factors that creare®verall IS context. Also Taylor (1998,
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see Klecun-Dabrowska & Cornford, 2001) discussesstitial context and advocates that it is
necessary to consider the effects of societal lisrieforder to assess value.

Different perceptions of benefit

According to Thorp, (1998, p. 254, see BenningtorB&ccarini, 2004), a beneffis an
outcome whose nature and value are considered aagaous by an organizationThese
outcomes are achieved from the utilization of usk IS/IT through successful
implementations of an investment (ibid).

UK Office of Government Commerce (OGC) defines lfighas:“... the quantification of the
outcomes and are used to direct the programme afiodnn decision-making along the way

Ward, Murray and David (2004, p. 7) defines besefis ‘an advantage on behalf of an
individual or group of individualswhich is perceived by the stakeholders exposethtmge.
They argue that a benefit and it's outcome freqyeist confused with each other. An
outcomels said to be a result of introducing an IT-enddgstem whose benefit is what the
business subsequently derives when or if the org#ioh exploits the new capability. In other
words, ‘1T only enables an outcome — it is managers whasfdow to into that outcome
into a benefit (Ward, Murray & David, 2004, p. 8).

According to Cronk and Fitzgerald (1999), a bengfialso something that has long term
influence on a business.

Generic Benefits of IS/IT

There have been many suggestions to categorizingfie Weill (1992) suggests that
organizational benefits of IS can be classified itiiree dimensionstrategic benefits from
change of an organization’s product or the way dhganization competesnformational
benefits from change of the information and comroatidnal infrastructure of the
organization, antransactiona) benefits from change of operational managemempat and
reduction of it costs. Furthermore Weill argued ith& possible for a single IS to have all of
these dimensions.

Based on earlier studies by Farbey et al. (1993 V8ard & Daniel, 2006) Ward and Daniel
(2006) suggest a list of benefits categorized atingrto Mintzberg’s five organizational
structures. These benefits &®ategi¢c ManagementOperational FunctionalandSupport

Benefits can also be categorized in terms of efficy and effectiveness. Efficiency benefits
is according to Bennington and Baccarini (2004)ndiigs who seek to reduce cost of
performing a particular process by utilizing IT, lehefficiency benefits are ways of doing
different things that better achieve the requieslit.

Tangible and Intangible Benefits

According to Ward and Daniel (2006), benefits agsfrom IS/IT are either be tangible or
intangible.Tangiblebenefits can be measured by an objective, quanéitand often financial
measure Intangible benefits measured by subjective, qualitative megsl.undberg (2005)
suggests the use of different Key Performance &idis(KP1) to measure these benefits.
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Brown (2002) and Giaglis et al. (1999) also ex@aimat benefits than be of either tangible or
intangible nature but uses the terh@d benefit for tangible benefits arsbft for intangible
benefits.

Direct and Indirect Benefits

According to Lundberg (2004), benefits can alsaliveded into direct or indirect. This can be
visualized by using a benefits matrix-model (seguFé 6). Lundberg argues out that most
businesses have focused on benefits placed ines@uarthis model, since they are the easiest
benefits to identify. A benefit placed in squarésdot created as direct result but are still
possible to measure in monetary terms. In ordeeatize these benefits further investments
are needed. Benefits placed in square 1 and 3fa@enore qualitative nature. Since they are
not easy to express in monetary terms KPI:s aré. isenefits placed in square 2 is of a more
short term character while square 3 is of a mang lerm strategic character.

Figure 6 The benefits matrix (Lundberg, 2004, p. 96, medjfi

Direct benefits

A

Qualitative » Quantitative

A\

Infirect benefits

Lundberg (2004) also advocates out that most bssesehave focused on benefits placed in
square 2 since they are the easiest benefits tuifileA benefit placed in square 4 is not
created as direct result but are still possiblenéasure in monetary terms. In order to realize
these benefits further investments are needed.eAsan see square 2 is of a more short term
character while square 3 is of a more long teratetyic character.

Emergent Benefits

According to Farbey et al. (1993, see Ward & Dan#€l06), IS/IT projects give rise to
unplanned or emergent benefits. These benefitsaapgpebe “second order” benefits, which
arise from achieving an initial or planned ben€fitese unplanned benefits tend to be more
intangible than the planned benefits.

Disbenefits

Ward and Daniel (2006) the adverse effects of dishies needs to be considered, since
benefits at individual or group level many timee @nored or only explored if they are
consistent with the organizational benefits sought.
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Summary
Table 7 summarizes our theoretical findings abeuielfits.

Table 7 Benefits.

Benefits Summary

General definitions  value has been focused on monetary measuremergaripational
effectiveness and productivity

* ‘“is an outcome whose nature and value are considi@@vantageous
by an organization”

» “...the quantification of the outcomes and are useddirect the
programme and inform decision-making along the'way

* “an advantage on behalf of an individual or groupidividuals
which is perceived by the stakeholders exposetidnge

Different perceptions of benefit » the IS business value should be viewed as the $tinnez value
adding dimensionsSystemUserandBusiness

« there are conflicting value perspectives withinsbeial context of an
organizational culture

« the concept of value is influenced by many contaixfiactors that
creates an overall IS context

Generic Benefits of IS/IT  benefits of IS can be classified into three dimensistrategic,
informational transactional

» benefits can also be categorized in terms of efficy and effectiveneg

Tangible and Intangible Benefits | « tangiblebenefits can be measured by an objective, qutimétand
often financial measure

 Intangiblebenefits measured by subjective, qualitative messu

Direct and Indirect Benefits  benefits can also be either direct or indirect.

« benefits can be placed in different squares imta&ix-model,
depending on if they are direct or indirect

Emergent Benefits * IS/IT projects give rise to unplanned or emergeahdiits. These

unplanned benefits tend to be more intangible thamlanned benefits

n

3.1.3 Benefits Management

There is a wide range of different approaches toageg benefits with different focuses.
According to Lin and Pervan (2001), benefits manag& is the procedural approach of how
to handle the benefits evaluation to realize bénefi IS/IT investments.

Ward and Daniel (2006, p. 36) defines benefits mgameent asthe process of organizing
and managing such that the potential benefits agsirom the use of IS/IT are actually
realized”. Furthermore, Ward et al. (1996, see Lin & Parv2001) argues that in addition to
investment justification and evaluation it is nesgy to establish a clear process for ensuring
that IS/IT development initiatives actually delitbe benefits intended.

OGC defines Benefits Management (2007} .asthe activity of identifying, optimizing and
tracking the expected benefits through to theirlizadion. It is a core activity and a
continuous management process running througheuptbgrammeé

Management driven outcomes of benefits

Both OGC (2007), Ward et al. (2004) and Ward andidDé2006) advocate that there need to
be an active management of the indented outcomas 8/IT investment. According Ward
et al. (2004), it is only with the conscious intemion of managers that an outcome becomes
a business benefit. Ward and David (2006) elabstthis by pointing at the result from study
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of 11 strategic IS/IT investments varying in costveeen £5m and £100m carried out across a
range of industries, that showed that the mostessfal investments were does with a senior
management had a commitment and involvement ofosenanagers, and especially does
where the involvement maintained throughout thgeoto Ward et al. (2004) also explains
that since the outcome is a result of an IT-enabled systemptmefits are what the business
subsequently derives when/if the organization etglbe new capability (Ward et al., 2004,

p. 8) and therefore requires managers who turroowuts among stakeholders into benefits.

The Benefits management difference

Both Ward and Daniel (2006) and Truax (1997, see &i Pervan, 2007) describes the
differences of Benefits management. Ward and Da2@06) also compares the different
views between traditional IS project and a BeridAinagement project (see

Table 8). Truax (1997, see Lin & Pervan, 2007) have idedtithat a paradigm shift on the
approach to Benefits Management (see table 9).

Table 8 Benefits management and traditional IS projectrapphes (Ward & Daniel, 2006, p. 37).

Traditional 1S projects Benefit Management projects

Technology delivery Benefits delivery

Value for money — low level task monitoring Valueg money — benefits tracking

Expenditure proposal — loose linkage to businessisie Business case — integration with the busindssrs

IT implementation plan Change management plan

Business managers as onlooker/victim Business neasagvolved and in control

Large set off unfocused functionality IT investmémt is sufficient to do the job

Stakeholders “subjected to” Stakeholders “involirgd

Trained in technology Educated in exploitationesfttnology — talent
harnessed

Carry out technology and project audits Obtainingibess benefits then review with learning
— leverage more benefits

Table 9 Paradigm shifts for Benefits Realization (Lin &an, 2001, p. 17).

Traditional Benefits Realization Principles. New Benefits Realization Principles.

Benefits are stable over time The potential beséfitm an investment change over
time

The investment determines the nature and scopg®of fThe organization and its business context determing

benefits the benefits

Financial returns represent the most valid justifan | All the outcomes of an investment represent paént

for an investment sources of value

It is sufficient to manage the investment to geteera | The organization must be proactive in realizing

the benefits benefits

Benefit management phases

Bennington and Baccarini (2004) suggest a four @hasdel for managing benefits
containing the following phases: (1) Benefits idfecdtion, (2) Benefits realization planning,
(3) Benefits monitoring, (4) Benefits realization.

The Cranfield Process Model also uses these foasgsh but extends Bennington and

Baccarini's Model with a fifth stage: “establishtential for further benefits” (Ward and
Daniel, 2006).
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We will only describe the initial Benefit Identiition phase since our research is focused on
the initial stages of an IS/IT investment evaluatid complete description of the all of the
stages can be found in Appendix 2.

3.1.3.1Benefit Identification

During the Benefits identification phase many diéf@ methods in order to identify potential
benefits are suggested. Bennington and Baccar@ti4Rand Ward et al. (2004) suggest the
use if interviews or workshops with key stakehatdand that these interviews should be
performed in collaboration between project managard project stakeholders. They also
advocate that it is very important to consider gtakeholders sincea“person or people must
perceive and agree that they now have advantagesstbe previous way of working..and
that the solutionswhich deliver benefits will have been designed ftbenstakeholders’ view
what constitutes a benéfi\Wward et al, (2004, p. 7).

According to Ward et al. (1996, see Lin & Perva®Q®), proposed benefits should be listed
and agreed by managers whose activities are affdgtehe system. Each benefit should be
given suitable business measures. They also advitcet needed to identify benefit areas

were the benefits will occur. Identified benefite atructured in order to understand and their
linkage between technology effects, business clsanged overall business effects.

Undesirable impacts and disbenefits on the busir@sorganization should also be

considered.

According to Ward et al. (2004), responsible mamageed to consider outcomes that are,
expected, unexpected, positive or negative. They lahve to agree that unexpected negative
outcomes “..are a price worth paying to obtain the positive &g’ (ibid, p. 15) and that
the risk associated to these outcomes can be &sfup“...by employing risk assessment
techniques and the learning from earlier projeatsarlier phases of the same proje(ibid,

p. 15).

Ward et al. (1996, see Lin & Pervan, 2001), Bentmngand Baccarini (2004) and OGC
(2007) argues for a formal project benefits managenBennington and Baccarini (2004, p.
28) also adds that there is a need for this manageta continue as a “.post-project until
the benefits have been fully realized

According to Ashbury and Doherty (2003), the fitshg in their benefit management process
is to identify and calculate the planned outcomfeanolS development project and deciding
how these benefits are to be achieved. This proseds/ided into two levels. First, IS/IT
strategy should be formulated to present a bro&dvaaw of the IS applications will support
the realization of business benefits and contriltatéhe corporate objectives. Secondly, the
benefits planning process should be performed rdetailed for every individual project.
They also advocate that it is required that busimdsnge programmes are identified directly
from the formulated strategy since the projectsesabklace in a dynamic organizational
context that sets priorities for change and impnosets. Therefore, it is very important to
clearly formulate how the change will benefit tiakeholders. Results from their research
showed that most projects focused on technologyetgl rather than organizational change
and benefits realization. Furthermore, no meastoesenefits were defined during the
planning phase and that there was no clear linkag@een the technological solution back to
the project’s business objectives.
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OGC (2007) also expresses a need to understandiffeeent involved stakeholders and
advocates that it is necessary to document thelviegstostakeholders and their relations in
order to produce a Stakeholder Map and Communitai8irategy on how to understand and
communicate. Furthermore, OGC suggests that thel@@went of an investment strategy to
identify strategic outcomes that the IS/IT investingenerates, seen from a business
perspective. They also advocate that the beneditsl to be structured and mapped in order to
explain the relationship between benefits, thepemhelencies and the sequence of benefits. An
example if this is Benefit Cascade-model (see OGQ[207) which shows the links between
the high level vision and objectives down to pragb®ptions for delivery. By doing this
broken links are identified.

The Active Benefits Realization Model approach asted by Remenyi et al., (1997, see Lin
& Pervan, 2001) focuses on identification of thg kéakeholders of the information system.
They argue that the initial phases of a Benefitsndfgement process should start with
documenting the context and the required benefit metrics that later will be used for
monitor and control.

According to Lundeberg’s (2005) FEM-model the Bésdtentification stage should contain
five different activities:

1. Point out benefit areas and benefit effects

2. Structure benefit effects
3. Secure the traceability
4. Quantify benefits
5. Put time to benefits

These activities initiates questions like: Where thie benefits located? How are they related
to each other? What effects do the benefits hadehaw could they be measured? How can
the traceability of the benefits be secured? Howtba benefits be quantified and expressed
in monetary terms or witliKPI:s? How will the benefits develop over time? How ¢he
benefits be maximize and their lifetime extendedihdberg (ibid) suggest a variety of
different models and tools to be able to answesdhguestions. One of these models is a
benefit-map, which helps point out the locationd&ntified benefits within the business and
also weights their importance and risk. Another alasl the benefit-matrix-model mentioned
earlier.

Summary

The literature of IS/IT evaluation and Benefits Mgament gives the impression that IS/IT
evaluation is a very complex process. There armariety of different stakeholders influencing
an IS/IT investment as well as wide range of pgudicts in an IS/IT evaluation. An

evaluation can be conducted during different stagésan investment from different

approaches. The participants involved in theseuati@ins have different perceptions of
benefits and value, which can be conflicting.

At the same time benefits is of a complex naturesehoutcome is dependent management.
Benefits can be categorized in many ways; they lmartangible or intangible; direct or
indirect; emergent; disbenefits and also change towe.

In order to manage these benefits different metreus frameworks have been suggested
(summarized in
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Table10). Each framework has different approaches andrdoesver all the five phases of
the Benefits Management process. After reviewing I®/IT literature the most important
guestions can be summarized intowie/, what where whoandwhenof evaluation.

Table 10 The initial pre-planning phase for six Benefits Mgement and Realization approaches

UK Office of Government Commerce Identify and structure, strategic outcomes and

(OGC) structure benefits

Ashurst and Doherty Identify and enumerate the planned outcomes in

(Ashurst & Doherty, 2003) order to document relevant benefits to decision-
makers

Bennington and Baccarini Identify and structure strategic outcomes, stmectt

(Bennington & Baccarini, 2004) benefits

Cranfield Process Model of Benefits Identify and structure the ‘overall’ benefit set”

Management structure benefits

(Lin & Pervan 2001, Ward & Daniel, 2006)

Active Benefits Realization Model Identify, structure, secure traceability, quantfyd

(Remenyi et al., 2001 put time to benefits

FEM-model Identify, structure, secure traceability, quantut

(Lundberg, 2005) time to benefits and structure benefits

3.2 Product Development

Since Virtual Manufacturing investments takes phlatthin the product development domain
we find it necessary to understand the differeraratieristics of this domain. Product
Development (PD) is a domain which involves evanghfrom invention, product design,
marketing research, construction, manufacturingraacketing. The main purpose of PD is to
create new products. These development projects toeereate new products which satisfies
the customers wants, needs and expectations (Njl4989).

Michael N Kennedy (2003, p. 42) defines PD as the collective activities, or system, that a
company uses to convert its technology and ideas into a stream of products that meet the needs of
customers and the strategic goals of the company”.

3.2.1 The Product Development process

There are many ways to describe the Product Denedapprocess (PDp). Kotler et al. (2001)
describe the Product Development process as pramfessght phases using a financial
approach. He argues that it is crucial for orgarons to successfully update their product
lines in order to reduce decline in sales and om$ihg a competitive advantage.

Improving and updating product lines is crucial fioe success for any organization. Failure
for an organization to change could result in alidean sales and with competitors racing
ahead. The process of NPD is crucial within an wizggion. Products go through the stages
of their lifecycle and will eventually have to beptaced There are eight stages of new
product development. These stages will be discussefty below:

1. Idea generation

2. ldea Screening

3. Concept Development and Testing

4. Marketing Strategy and Development
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Business Analysis

Product Development

Test Marketing

. Commercialization

An industrial approach is suggested by Olsson (L9910 divides the PDp into six different
phases (Olsson, 1997):

Feasibility study- or initiating phase
Preparing development phase
Main development phase
Prototype and testing phase
Production and usage phase
Liguidate phase

©NOo O
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A detailed description about these phases canuelfm Appendix 1.

3.2.2 Stage-gate model

According to Cooper et al. (2000), the stage-gatdeh(see Figure 7) is one of the most used
product development models. A stage-gate proceascanceptual operational road map for
moving an idea for a new product to a finished potd The stage-gate is based on the
identification of the different stages within theoguct development process, and gates
between the stages. Each of the stages consistssef of prescribed, cross-functional and
parallel activities undertaken by people from d#f& functional areas in the firm, working
together as a team and led by a project team ledtier gates basically consist of quality
controls, also the decisions about going back,icoator terminate the process.

The stage-gate manage risks by a method, the g@aaalivities in a certain stage must be
designed to gather vital information- technical,rie# financial and operations- in order to
drive down the technical and business risks. E#atescosts more than the preceding stage,
so the process is based on incremental commitmeEigiste 7 shows the general flow of the
typical, or generic, stage-gate process.

Figure 7 The Stage Gate Model (Cooper, 2000, modified)

[
L
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GATE 1 STAGE 1 GATE 2 STAGE 2 GATE 3 STAGE 3 | | GATE 4 STAGE 4 GATE 5 STAGE 5
Go to Go to Goto
Idea Screen Second Screen Development Testing Launch

3.2.2.1The stages

A typical stage-gate consists of five stages. Dythre first stage a quick investigation of the

project is performed. Thereafter preliminary markethnical and financial assessments are
performed, and an action plan for the next stagelasigned. In the second stage the
investigation work leading to a business case fia@t product, a business justification and a
detailed plan of action for the next stage aregiesi. In the third stage the actual design,
technology and prototype are developed. Marketmigth and operating plans are developed,
and the test plans for the next stage are defimbd. fourth stage consists of testing and
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validation, the verification and validation of tipeoposed new product, its marketing and
production. The fifth and final stage manages tbenmercial launch, production and fully
commercialization of the product.

3.2.2.2The gates

The gates are meant to control the success oftgliased new product process. Each gate
controls the quality and that continuations or teation of the new product process. At each
gate, the senior managers from different areasdakesions regarding the required resources
needed to go further. A standard set of delivemaldee specified for each gate. These
deliverables are inputs into the gate review, tlugept leader and the team delivers something
to the meeting. The delivered issues are the restitte actions of the previous stage, and are
based on a standard menu of deliverables for eatsh §urther on there are questions and
metrics on which the project is judged in order ke the decision regarding the
continuation or termination, these are calteileria. The result of the gate review is called
output there is an action plan approved where agreenmastdeen made regarding the date
and deliverables for the next gate.

3.2.3 Critical Success Factors for Product Development

According to Kotler et al. (2001), effective NPDlead by a well defined product strategy.
This strategy should contain four main goals. Tlmst fgoal should focus on team
performance, which gives direction on how produevedlopment teams should work. The
second goal puts focus on how to integrate funatiaworkers. The third goal is that the
strategy is understood by the product developmeamt The fourth and last goal focuses on
manufacturing and involves the creation of an ustdeding among project leaders and senior
management that the strategy needs an active &mpeAccording to Kotler (ibid), a key
success factor for a successful innovation procesaid to rely on that everybody in the
company need to work in the same direction.

Several empirical studies in NPD by Cooper et 2004) and Ernst (2002) have identified
different areas that have an important impact ensticcess of NPD-projects. These areas or
Critical Success Factors (CSF) aRroduct Development Procesdrganization Culture,
LeadershipRole and Commitment of Senior ManagenagntStrategy

3.2.3.1Product Development Process

According to Ernst (2002), there are several asp#wt have a positive influence on the
success of new products but two are major asp@cis.aspect is the proficiency of activities
carried out in the individual phases of new prodimtelopment, especially in development,
test marketing and market introduction. Anothereasjis the use of market information along
the entire NPD. Furthermore, Ernst (2002) argued there are four aspects that have a
positive influence on the financial success of @ peoduct:

1. Clear definition of the product before developiregims.

2. High-quality preparatory work on the project in waiiithe idea is initially broadly

defined.
3. Clear orientation of the NPD process to market defsa
4. The existence of a high-quality NPD process.
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3.2.3.20rganization

There are five essential organizational succegsraéor new products (Ernst, 2002):
Cross-functional NPD team.

A strong and responsible project leader.

An NPD team with responsibility for the entire pdi.

The commitment of the project leader and the teambers to the NPD project.
Intensive communication among team members dunegourse of the NPD process.

arwnE

3.2.3.3Culture

Ernst (2002) explains that the existence of systensgheme for suggesting new products,
separate from other company-based suggestion ssheamehave a positive influence on the
success of new products (Barczak 1995; Cooper 18841986; Cooper & Kleinschmidt
1995a, see Ernst, 2002). An innovation-friendlynelie in the organization together with risk-
taking behavior has been identified as being relet@success (Voss 1985, see Ernst, 2002).
The following aspects are examined:
* The possibility for employees to use a part ofrthrk day for developing their own
ideas.
» Support for work on unofficial projects which magve already been stopped by
management.
* The availability of internal “venture capital” t@sist the realization of creative ideas.

One of the driving forces when developing prodgcthie culture/climate that is available at
the organization. Innovations, innovators and mtofeams which succeed will be rewarded
and will have the attentions which also can be e@was success factors (Cooper, 2000).

3.2.3.4Role and commitment of senior management

The support of senior management and adequatercesallocation are success factors in
NPD (Cooper and Kleinschmidt, see Ernst, 2002).eBxgures for market research and the
introduction of new products to the market are nvegfal for the success of new products
(Cooper, 1982, 1984a; Balbontin et al. 1999; Maidi& Zirger, 1984, see Ernst, 2002). With
increased support of senior management, the priyathiat the project will be terminated
decreases. This can be interpreted as positive s@gior management has a guiding hand in
disputed NPD projects and may overcome internastaasce (Balachandra, 1984, see Ernst
2002).

3.2.3.5Strategy

A well defined and obvious product development gxhnical strategy is one of the most
important success factors. This strategy shoulde havstrong connection to the general
strategy of the organization, express the goalk tié product development, limit strategic
areas and define which resources are supposed atidoated for the product development
(Cooper et al, 2004).

The strategies of NPD support the conclusion thatpresence of a clear NPD strategy has a
positive influence on the success of new produstdf{n, 1997; Meyer & Roberts, 1986; and
Thamhain, 1990, see Ernst, 2002)
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According to Ernst (ibid), the strategy of NPD pragme is measured as a construct
consisting of four variables (Cooper and Kleinsamil995a, see Ernst, 2002). First the
objectives of the NPD programme need to be defaratithe meaning of their attainment for
the overall goals of the organization must be ¢feedmmunicated. Furthermore, the NPD
programme should have a strategic focus which givesall direction to the individual NPD
projects. Finally, the NPD programme has a longiténrust as expressed by a substantial
number of long-term projects in the entire NP pibf

Summary

The purpose of product development is to create pewducts (Nilsson, 1999). Product
development is a domain that involves all phasesssages in a product lifecycle.

Product development process can be described axesg with eight phases using financial
approach. It is crucial for the success of orgaina to improve and update their product
line (Kotler et al., 2001).

The stage-gate model is one of the most used prathwelopment models (Cooper et al.,
2000). A stage-gate process is a conceptual opeedttoad map for moving an idea for new
products to terminated product. The model is basethe identification of the different stages
within the product development process and gatigdas the stages.

There are several success factors identified taae lan important impact on the success of
NPD-projects, Product development process, OrgaaizaCulture, Leadership, Role and
Commitment of Senior Management and Strategy (Qoeipal., 2004; Ernst, 2002).

Table 11 Critical Success Factors (Cooper et al, 2004; E2302).

Area Successful NPD projects are characterized...

NPD process (Ernst, 2002) by clear definition of the product, and clear
orientation of the NPD process to market demands
by high-quality preparatory work and NPD process,
to market demands

Organization (Ernst, 2002) « through intensive communication and interactive
relationships
Culture (Ernst, 2002) < by an innovation-friendly culture which promotes

the entrepreneurial spirit and commitment
Role and Commitment of Senior Management (Ernsts by the support of senior management and adequate

2002) resource allocated
Strategy (Cooper, 2004) » by clear and well defined objectives of the NPD
programs

* by how well the meaning of their attainment for the
overall goals of the organization is communicated

3.3 Virtual Manufacturing

As explained earlier in the introduction produdvis an important issue (Hochstrasser,
1993). In order to meet competition; reduce castd shorten the time for new product
entries, the manufacturing industry have startedexplore concepts that rely on new
technology such as the concept Virtual Manufactu(iim, Choi, Choi, 2004).
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According to Karlsson, VM *“...is the name given to an area of research that ains
integrate diverse manufacturing related technolggig&arlsson, 2005, p. 14). VM enables,
with the help of different advanced simulation ®&dr different applications, a business to
optimize the development of new products and itaufecturing processes. VM is therefore
said to open up great strategic possibilities fwddits (Karlsson, 2005).

As an example of use VM software lets productiogimegers create simulations of automated
product systems on their computer workstations, thed analyze these simulations before
investing in capital equipment. Since there are ynateps in preparing for automated
production - from designing tools to programmingtéamy floor equipment — can be
performed long before the actual production stprtai far less cost than before. Both
blueprints and work cell mockups can now be regldmevirtual manufacturing’s simulations
of robots and machine models, instead of real nm&shiThis also adds realism to engineers
who can better understand how robots and workelswark during the manufacturing
processes. This improves detection of potentialrerfLederer, 1995).

3.3.1 Defining VM

The literature contains a wide range of definitioh¥M with different focuses. For example,
some focus on the integration of the integratiomufitiple organizations into onertual
enterprise(Huang, 2003). Other researchers have only focosethanufacturing activities.
According to Kim et al. (2004), the general mearfyM is focused to only real systems in
the factory life cycle, which they calharrow VM'. Shridhar and Ravi (2002) defines VM as
“...an integrated, synthetic manufacturing environnmercised to enhance all the levels of
decision and contrdl (Shridhar & Ravi, 2002, p. 116). Venkateswaranarivhohan and
Young-Jun Son (2001) have a broader definition & ®nd define it as!... the use of
computer models and simulations of manufacturingcesses to aid in the design and
production of manufactured produtt¢§Venkateswaran, Manmohan and Young-Jun Son,
2001, p. 3).

According to Lederer (1995), VM fills the gap intamating the industrial process by
increasing the level of computerization (see Fig)re

Figure 8 Virtual manufacturing software fills the gap intamating the industrial process (Lederer, 19951¢)
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3.3.2 Paradigms of VM

Historically the role and use of VM has changed #mée different paradigms have been
identified that have shifted the role of what VMtiagize (Shridhar & Ravi, 2002 and Shukla
et al.,, 1996; see Karlsson, 2005; Schmeink 200bhese are Design-centered, Product-
Centered and Control-Centered Virtual Manufacturimigich we will explain below.
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Design-Centered

The use of simulation to optimize product developtgocess and evaluation of different
production scenarios at various levels of fidebtyd scope in order to inform design and
manufacturing decisions. Potential problems witle ttesign can be identified and its
advantage can be estimated.

Production- Centered

The use of simulation to optimize manufacturinggess and planning with purpose of
allowing inexpensive, fast evaluation of many pssieg alternatives. This paradigm adds
analytical production simulation to allow higher nfidence validation and resource
availability. Manufacturing proficiency is maintaa without actually building products.

Control- Centered
The use of additional simulations to control modsisl actual processes, allowing seamless
simulation of optimization during the actual maratéaing.

Figure 9 summarizes the relation between the differentgignas.

Figure 9 The information flow of the three design paradignviotual Manufacturing (Schmeink, 2005, p. 28).
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3.3.3 Realizing the potential of benefits of VM

Shridhar and Ravi (2002, p. 116) have identifiedrfdifferent areas where VM can realize
the potential benefits within the product developmprocess. These areas apeoduct
processthe plantandresources

Virtualization of Product

This area includes various aspects if visualizatwh product data designs, product
prototyping etcetera (Shridhar and Ravi, 2002). okding to Tseng, Jiao & Su (1998),
physical prototypes are commonly used duringpitaduct development process order to
evaluate ecstatic and perceptive aspects, sucheasveight and color.

30



Virtualization of Manufacturing Process

This area includes various sub-areas such as prdesggn. Process configuration and toll
and equipment design (Shridhar and Ravi, 2002).

Virtualization of Manufacturing Equipment and Factory layout

This area includes various aspects of factory eqaid layout, ergonomic assessment;
container placement and operator walk path studes).

Virtualization of Manufacturing Resource management

This final area includes the possibilities to miraentool inventory and improvement of asset
utilization.

Summary

The role and use of Virtual Manufacturing has depetl through three identified paradigms.
Starting as a design-centered solution for optingzihe product, to a production-censed
solution for optimizing the product developmentqass and lastly a control-centered solution
where manufacturing processes are optimized.

VM is used in order to meet competition; reducetxa@sd shorten the time for new product
entries (Kim, Choi, Choi, 2004)The aim of VM is to integrate diverse manufactuniatated
technologies. VM enables a business to optimize diéeeclopment of new products and
manufacturing processes. VM opens up great statggssibilities for benefits (Karlsson,
2005).VM is an integrated, synthetic manufacturing enviment exercised to enhance all the
levels of decision and control (Shridhar & Ravip2

Shridhar and Ravi (2002) have identified four défet areas identified where VM can realize

the potential benefits within the product developiméhese areas are: product, process, the
plant and resources.
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4 Empirical Study

This chapter introduces the reader to our empiristaidy. We will first describe our findings frone timtranet at
Volvo IT and then present our interviews.

4.1 The Volvo Group

The Volvo Group was founded in 1927 and has moas 90,000 employees, production
facilities in 18 countries, and sales activitiessome 180 countries. The Volvo Group is a
Swedish supplier of commercial transport solutipreviding products such as trucks, buses
and construction equipment, drive systems for neaand industrial applications, aerospace
components and financial services. The organizat@mnbe divided into eight product-related
business areas and a number of supporting busuretss The organization, with business
areas and support units, creates the conditionspfoximity to customers and efficient
resource utilization within the Volvo Group. THmusiness units are responsible for
development and delivery of components, serviced smpport to the business areas
worldwide.

Figure 10 The Volvo Group.
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4.1.1 Volvo IT

Volvo Information Technology (Volvo IT) provides I3olutions and services for the entire
industrial process. Their competences and knowlegige in system development areas,
methodology, architecture and integration. The tsmhg must be highly useful, functional
and provide security.

Volvo IT's experience goes back to the 1960s wimenputers first were used in the industry.

In 1998 the current Volvo IT was grounded. VolvoHas the position as one of the leading
IT suppliers in the automobile industry. Their olig include the Volvo Group, Ford-owned
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Volvo Cars, and other large industrial companids Tain customers are in the automobile
industry but the number of customers in other itries has increased in the recent years.

4.1.2 The GDP and the IS-GDP

4.1.2.1The Global Development Process

The Volvo Corporate Global Development Process (IGB&udes “best practices” and years
of practical experience from different businessarand business units. The Volvo Corporate
GDP is a model introducing a common value baseawsdmmon project tool box for the
involved Business Areas/Business Units.

The GDP model describes what activities must besidened from the time an idea for a
product change or a new product but also the dpwedat, industrialization,
commercialization and delivery to the customer. Gi2P model is divided in three classes
dependent on the complexity of the projects. Clhsgrojects are the least complicated
projects while class 3 projects are the most carafgd. A project with a lower class number
can has a much shorter process time, while higtogeqt classes takes longer process time.

Figure 11 The Global Development Process Model.
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The GDP consists of a set of gates and phases wWephases can be described as below.
0 Pre-study phase
Developing requirements and alternative solutiamcepts. market and technical
feasibility investigation.

o Concept study
Evaluation of concepts, concept selection and reqent setting.
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0 Detailed Development
Detailed development and documentation of the swiut

o Final Development
Building, testing and refinement of product andgasses.

0 Industrialization
Installation, preparation and verification of tinelustrial system product launch.

o Follow-up
Project validation and hand-over. Follow up projacget fulfilment, summarize
project experiences and close project.

4.1.2.21S-GDP

The Information System Global Development Proc&ss3DP) is a model that is used by the
business areas and the business units as a deidargect control model for IT projects.

IT project managers use this model to communicatin whe demand side using the
terminology of IS-GDP. The purpose of the IS-GDPdelds to enable successful delivery
and management of process and system change alathéom stating the business value to
deployment and realization of the value in the useyanization. It provides a common
method to structure process and IS/IT projecthertolvo Group from a business point of
view.

The model supports the steering committee to takestbns regarding vision, scope, business
objectives fulfillment, time, cost, quality, conteand implementation. It also supports the

project team to ensure that all key issues hava beeered and have got answer or solution
at the right time, at the right cost, at expectedlity and content.

Figure 12 The Information System Global Development Proktsdel.
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IS-GDP and benefits management

The purpose of the first gate which is the CIG (@je Initiation Gate) is to approve the
business value of the request and formally stgmeastudy. The gate opens the first part of
the pre-study phase which aims at developing thgetr vision and conducting the diagnosis,
a common understanding of the problem/opportunity.

At the second gatecalled VG (Vision Gate) the purpose is to apprthes project vision and
the diagnosis. The project manager has the redmbitysio define what the project will give
the company in terms of quality, time and costs tnguantify the efficiency gains. The gate
opens the second part of the pre-Study phase velict at defining possible solutions.

The third gate, CSG (Concept Study Gate), decisions about whathitisns to investigate
further will be made. This gate marks the end @f pine-study phase and beginning of the
project. The gate contains profitability analysestimating cost and savings together with a
guantification of efficiency losses and gains. Rartnore the organizational impact, its
feasibility and risk assessment is also reviewamhalwith the projects alignment with the
business and the IS/IT strategy. The gate open<Ltreept study phase which aims at
gathering the detailed arguments to decide theisalto choose and decide ways of working.

At the fourth gate, which is the DG (Development Gate) a solution wél selected, it’s way
of working combined with technical concept will Bpproved. The purpose at this gate is to
approve how the selected solution is expected lzeethe vision and how it will support the
key business drivers. A comparison will also be enexlexamine if there is a better solution.
This gate opens the Development phase which aintewaloping all details necessary to
freeze the solution and reach the contract.

The fifth gate, FDCG (Final Development Contract Gate), has thgp@se to freeze the
solution and sign the contract. The profitabilityabysis will also be looked over again to
check if any changes have been made regardingosgte and savings. An approval will be
made if the proposed solutions fulfill the businesseds. The gate also opens the Final
Development phase which aims at developing technsmdutions and preparing for
deployment.

The sixth gateis ULG (User Launch Gate) where an approval wallnbade if the solution is
ready for user validation tests. The gate opensiridastrialization phase which aims at
performing the user validation tests and finaliziihg preparations for deployment.

The seventh gateis RG (Release Gate) where the overall purpode @pprove that the
solution is ready for deployment and the organirais ready to receive it. The gate opens the
Deployment phase which aims at delivering the smhuand training the organization.

The eighth gate,is the EG (End Gate) the purpose is to approviettieasolution contents and
deployments are achieved according to the contteamdd over the responsibility to the
maintenance organization, close the project ang &by expense on the projects budget. This
gate opens the Follow-Up phase which aims at viitigathat the business objectives are
achieved.

The last, ninth gate is the FUR (Follow-up report), the overall purpas this stage is to

validate that the business objectives have beeie\aah and, if needed, decide action plans
and further change management activities.
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4.1.3 Virtual Manufacturing at Volvo

As a strategic solution for achieving better conteer their different IS/IT solutions used
among their different manufacturing units arounglworld, UGS Corporation was selected as
provider for their Virtual Manufacturing software iFebruary 2005. UGS is one of the
leading global companies specialized in 3D and &ebdlife Cycle management software
solutions for the automotive, electronics, aerospaad other manufacturing and processing
industries. The applications used of the Volvo Grawe: Teamcenter Manufacturing, which
concerns product knowledge management and collaboraolutions; E-factory, which is
UGS’ digital manufacturing solution; and Tecnomativhich enables global coordination in
manufacturing process planning. UGS long-term camemt to research and development,
open strategy and scalability for multi-site imptntation were all key factors in the decision
to select Teamcenter Manufacturing software, wiidhenable the Volvo Group to leverage
new technologies and current business criticalesyst Figure 13 gives some examples of the
different use of VM at Volvo

Figure 13 General examples of the use of VM at Volvo.
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According to Volvo IT, VM is a solution for a commgroduct and production development
process. VM is a new way of working, with front dteal efforts and documented processes.
VM is a digital representation of manufacturing gesses, resources and products for a
planned or existing factory.

The aim of VM is to define and optimize manufaatgriprocesses, manage the process
information, control change management in manufagjprocess.

The aim is also to optimize products from manufactuperspective, and to support effective
collaboration internally and externally. VM increas the understanding relating to
manufacturing process functionality. This enabledigher level of quality in operator

training, which in turn leads to shorter instatbatiand production times.
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Virtual manufacturing increases know-how relatiogrtanufacturing process functionality.
Among other things, this enables a higher leve|u#lity in operator training, which in turn
leads to shorter installation and production times.

4.2 Responses from the interviews

We will now present a summary of the most importtamtlings from our interviews. As
described earlier in chapter two, we performedisterviews with respondents who have
excellent insights of VM but also in the areas bf &d IS/IT investments. We use the term
level(see Figure 14Wwhen we refer to one respondent from the spearta, for example:
“One respondent on PD-level said...

More information about our interview can be foundchapter 2.3.3.

Figure 14 The different respondent levels.
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We will start by presenting our findings about TSihvestment evaluations, continuing by
presenting our findings about VM as an investmantl finally present out findings about the
different characteristics of PD and VM.

4.2.1 IS/IT investment evaluation

4.2.1.11S/IT investments

When we asked the respondents about their viewToinlan investment, most of the
respondents expressed that IT is an enabler forowements. Though, most of the
respondents said that it was much easier to vieasla cost. One of the respondents on PD-
level described IS/IT as a medium for formulatingpWwledge and at the same time was the
foundation for all activities within the product \@ddopment and manufacturing domain.
Another respondent on ClO-level said that IS/IT \wa®ol used to describe the products in
their context from product data management persfect

All of our respondents agreed that IS/IT investntents to end up as a change-management-
process.

Participants in IS/IT investments
According to one of the respondents on CIO-levalestments are managed in two ways.

Either they are treated as individual Business MAasiness Unit (BA/BU) errands or joined
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in joined investments between different BA/BU:s.riDg an individual BA/BU IT investment
each BA/BU is responsible for their budget and nexpents formulation. When the board in
a BA/BU has given approval for the investment, @&nGlovernance function reviews the
investment. If everything is aligned to and supgadrby the overall corporate strategies and
objectives, an order is placed to Volvo IT. Durijogned IT investments key, stakeholders
from each involved BA/BU forms a thematic group wehanvestment projects that benefit the
whole group are discussed, budgeted and approvesl.eample of a joined thematic group
is the Global Issues Board for Information Techgglof Process Management that involved
all the CIO’s from the thematic area are joinecetbgr with IT-governance stakeholders.

4.2.1.21S/IT evaluation
The reasons for evaluation

According to one of the respondents on CIO-leverghare two main functions for IS/IT
evaluations: learning and control. It was also $aithcrease business efficiency, creating an
understanding for if they do the right things ardhey are in the right direction. An
evaluation is also said to be a way to communitteiethey have control of an investment.

Performing IS/IT evaluations

One of the respondents on VM-level said that comoation was something important
during an evaluation. It was necessary to undedsiach other in order to create an
understanding and at the same time be able to cooata the different reasons behind an
investment. This was also said to be an even nmopertant issue when the investment
participants involved stakeholders from differeniltures. In these global investments
different cultural differences such as differentlerstanding, perception, language and basic
words could lead to misinterpretation. Therefors tliespondent advocated that the cultural
aspects were something very important to considend these global investments.

One respondent on CIO-level talked about how IS#diables harmonization of the
organization. By that the respondent meant thas#me tools and way of work needs to be
performed the same way everywhere.

Another respondent at ClO-level said that thesécdifies don’t necessarily only rely on
communicational problems betweerT-peoplé and “Business people It was also
advocated that the early phases of an investmenhmalies on understanding. By this, the
respondent meant that the problem needs to be stnddr that the question needs to be
understood; and that the reason for the investmeagds to be understood.

4.2.1.3Different views on perception

One of the respondents on PD-level had the opithah benefits and cost in an evaluation
had different relevance in different cultures. Aling to this respondent, this was something
noticeable when comparing the Swedish and Ameradture. The American culture was
said to have a tayloristic approach. As a reshii, leads to differences when putting value to
benefits. The respondent also argued that thisoapfprcould lead to a short term focus on
benefits realization rather than a long term foclusg to the choice of methods used during an
evaluation.
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A common opinion among all of the respondents wed the outcome of benefits was
something that was developed over time. Furthermm@st respondents expressed that it
many times were difficult to see the linkage betadenefit and its outcome.

One respondent on ClO-level expressed that themestsort term focus on the realization of
benefits, but that this rarely was possible to ehisince there is a “human factor
involved. Therefore, the implementation of IS/IT was stdbe achieved much faster than
the actual benefit outcome of IS/IT. This humartdagvas explained to involve way of work,
motivation and culture.

Some of the respondents said that there are ditf@erceptions about benefits depending on
what level within an organization you are looking @ne respondent on PD-level had the
opinion that there was a huge difference on viewaiefits between the strategic level and
operational level, and that lack of transparencyniestments can lead to implementation
problems. Furthermore, the same respondent sdid thajuite difficult to decide which level
you want to calculate your profit at.

One of the respondents on VM-level had the opirtivat the size of the company also
influenced on benefit perception, since an investmeany times needs to fit many different
stakeholders. The respondent said:

“It is not easy working in a global collaboration.eWan not build a solution just for
ourselves, but a solution that suits everyone.”

According to one respondent on ClO-level, indiraotd intangiblebenefits become more
important when a business chase did not show comgriigures.

One respondent on PD-level said that even thougbetigualitative benefits generate profit,
they are very difficult to motivate financially. M@ver, not paying attention to these
intangible benefits was said to result in unwelcahisdenefits and resistance to change.

4.2.2 VM as an IS/IT investment

4.2.2.1VM investments

One respondent on PD-level had the opinion tha difficult to predict how you actually
would work after investing in a totally new techogy, such as VM, and that ".you need to
have little religious belief, since there is notahuo refer té.

A common answer was that investing in VM ends up easange management process, where
organizational and cultural change was in focusemathan technical IT-issues.

Most of the respondents defined VM as an enabteenables possibility to visualize and
analyze the design for manufacturing issues inezgphases of the development of a new
product. One of the respondents on VM-level hadojhiaion that the technology of VM has
the role to support the people in the processsmailating way. The respondent meant that
the best use of technology is when the users d@raware of the existence of the technology
and that'...it should be just like turning the key into ther¢ Later the same respondent said
the following about VM technology and the PDp:
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“So, so it is a critical part of the process buisid not drive it.
It should support it and facilitate it.”

The value of not investing

Another respondent on PD-level considered that \féates advantage over the competition
by reducing the cost in the time it takes to get peoducts to the market.

However, there are some IT-related costs hence #reralways need for other technology to
support these kind of capabilities, there are aehargount of data moving through the local
and wide network. There are also organizationalsggeeople need to be trained in technical
tools and in a new way of doing business.

4.2.2.2Evaluating VM investments
Involved Stakeholders

One respondent on VM-level advocated that the etiain of VM should be performed in
partnership between the businesses area and tfiesli/plier. This respondent said that it is
necessary to understand the environment of thentdéatpy and the reason for this is that the
business area owns the process and has the gneatiesstanding. The respondent expressed
it like this:

“... having a fundamental understanding of the envirartme which the
technology will be deployed and the challenges tiatusiness area is trying
to aggress.”

One of the respondents on PD-level had the opitia it is very important to create a

transparency in these kinds of investments, inrotdenotivate users on operational level.
This respondent meant that the benefits of an tnvast need to be understood throughout
the organization. Not emphasizing on this issueldvamly lead to resistance to change on
operational level when adapting to new technolddye respondent said the following about
this sort of disbenefits:

"... when you start influence on responsibilities graver structures, you will
have such a solid opposition so that the managerhentgets completely
powerless.”

Therefore, the respondent argued that it is impbrta understand how the different IT-
systems are connected to each other and to undetiir context.

Difficulties during VM investment evaluations

While discussing the various benefits of VM onepmslent on VM-level argued that the
technology influences the evaluation of intangibénefits, which was said to be dependent
on understanding the technology. The respondedt sai

“... until you have a good understanding of the textbgy and the additional
capability that are provided by that technology,uy@annot adjust your key
performance indicators in a good way to be ablengasure ...”
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The same respondent later said that technologygesatine way intangibles can be measured
when new technology improves communication andksre@wn organizational barriers. The
respondent said:

“As you eliminate the barriers [...] your KPI chardge

One respondent on ClO-level also said that theshotutcome of benefits from an investment
could be realized in other areas than predicte@ @rhe reasons for this was that there could
be more than one investment project that had time $senefit expectations as another benefit.
The respondent said:

” ... S0 you calculate the benefits twice [...] and wiyeu summarize everything you
don’t quite know where it comes from.”

Another respondent on VM-level said that a majasbpgm were organizational barriers
which created difficulties on the contribution oéw products since there are so many
different organizations involved in the overall pess.

Benefits realization from VM

While discussing the realization of benefits frorv\ih relation to time one respondent on
PD-level said that a short term view on benefitsildoonly lead to a conservative attitude
towards investments, since the benefits could tiake to be fully realized.

One respondent on VM-level advocated that it isartgmt to have a clear understanding of
how to actually work with new technology and to ergdand the processes. By doing this the
business case would improve its justification aaduce possible implementation failures.
Not doing so creates aih ¢an build the product without it, and you havethine your case”-
attitude that in the end builds up a business lshige that is hesitant and cynical about
investing in new technology, since the benefits ao¢ achieved in a good way. The
respondent answered to our question regarding baelve this kind of problems:

“... by understanding your process and understandiagr problems [...] IT
obviously has tremendous value to the customerif they not understand their
process and then understand the weaknesses amstrémgths of the process
then they have no possibilities to leverage thierielogy”

Therefore, this respondent argued that it is eawinkess areas’ responsibility to document
their processes and being able to understandltoal needs.

One of the respondents on the VM-level described hotical handling data can be. The
respondent also described the importance of usimga data from the first phases to the end
phases of development. The reason for this isrtieasing chance to succeed if correct data
is used. The respondent said:

“ It doesn’t matter how good analyzes or simulagiou can make if you don’t know
that you are using correct data; the same data thiltbe used in the production.
Everything is based on that you have the basianmtion, and it is the same
information that will be used by all disciplines. “
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Negative effects

One respondent on PD-level talked about one magli@m that can be, when investing new
technology, that the managers do not have the ledwyel that is required about the new IT.

If the employees have the knowledge that the masafyenot manage the managers will feel
uncomfortable and their oversight decreases owar Hrea of responsibility, the managers
will loose some of their control over the organiaat When that happens an organization will
be sensitive for disturbances

4.2.3 Product Development and VM Characteristics

All of the respondents had different opinions abting different characteristics of PD and
VM. They also had different views of what factoresrevimportant for PD and VM.

4.2.3.1General characteristics
PD Characteristics

A common view among the respondents was the impeetaf understanding and “doing it
right” in the initiating phases due to the incregscost in the later phases. According to one
respondent on VM-level, it is important to have wimentations and understanding of the
current processes in order to work cross-functi@figctively and create improvements. The
documentation of the process was considered impostace this facilitates the understanding
of the overall contribution of the work. One of tlespondents on VM-level said that:

“...you have to break down organizational barriersofgen up communication. Make
it available so we can work kind of collaboratively

Later, the respondent said the following aboutitivelved stakeholders:

“... they need to patrticipate as early as possilde.you need to break down organizational
barriers, you need to begin to think in a way oflerstanding what everybody’s issues may
be.”

Some of the respondents mentioned the importanceinolerstanding cross-functional
working which requires well defined and documenpedcesses and includes answers for
guestionswhat is done,who did somethingresponsibilitiesandroles It was said that this
requires a commitment to the process by everybody.

One respondent on PD-level considered that theabRD is to interpret the market needs,
make them to technical needs and develop solutlmtseventually will be products that will
be assembled at the factories.

According to one respondent on PD-level, one swcfaegor for PD is the attribute profile for
the product, which is important in the customemseqgt. It is important to be able to have a
balance and find solutions for the market demaiitde.market demands are dependent on the
“brand profile”. One of the respondents on PD-lesgbressed the importance of having an
agile and flexible process. Furthermore some redgais argued that the process at the same
time should be consistent and repetitive.
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VM characteristics

One respondent on VM-level advocated a clear needderstand the process and said the
following while discussing VM and technology:

“There’s a lot of technology out there, but unlgssi have a good process all that you
end up doing with technology is that you're ableteate errors more quickly.

The respondents agreed about the effectivenesMoivkich does not come automatically. In
order to achieve the benefits of VM a change inldihsiness culture is needed according to
one of the respondents on the VM-level.

“VM is not magic, it requires commitment from youknow all areas.”

Another problem that one of the respondents on ¥l talked about is that much resource
is spent on the technical issues while not enoegburces are spent on understanding how to
work in a good way. This has led to not being aulkieving the benefits parts of VM in a
good way, which in turn has made the business tshgevery kind of hesitant and cynical
about VM.

4.2.3.20rganization
PD characteristics

Being able to work cross-functional was considenedmportant issue among the respondents
on PD- and VM-level. According to them, PD is alabbratively work, requiring extensive
communication which can be improved by breaking ml@nganizational barriers. This would
in turn improve a holistic view on what everybodytle process contributed with.

One respondent on VM-level explained that there meed to create an understanding among
the engineers that they all worked in the samectime, focusing on delivering a product to
the end customer. The respondent considered tleaylBdy have to be committed to the
process.

Another respondent on VM-level said that a majasbpgm is organizational barriers that
create difficulties in the contribution of new prads since there are so many different
organizations involved in the overall process. Téspondent said:

“...you have just a slice of the overall pie but wias the pie that should be given to
the customer?”

The respondent continued by explaining that the@eneed to create an understanding among
the stakeholders that they all worked in the sairextion, focusing on delivering a product
to the end customer. The respondent said the foilpabout all of the involved stakeholders:

“... they need to patrticipate as early as possilde.you need to break down
organizational barriers, you need to begin to thinla way of understanding what
everybody’s issues may be.”
The respondents all agreed about the role of cornmation, it is one of the most crucial
success factors.

43



VM characteristics

VM was said to be a way of being able to meet tietamers” needs in a more efficient way,
which in the end gives value to the customer. Téggiires the information to be managed in
an efficient manner.

Both respondents on VM-level described how the subave been changing their mindset.
With the usage of VM the users are able to viseatleir problems in another way than
earlier, the users can make their thoughts andapsrvisible, they can be proactive and they
can make suggestions about improvements.

The respondents also mentioned the difficultiesthrdisks that come with changes.

Most of the respondents expressed that VM enabhesvaways for communication, which in
turn creates new possibilities for cross-functiar@laborative work. It was also said that VM
enables visualization and sharing ideas and thau@ne interesting side effect by this was
that the relationship and roles between differenbived engineers changed. This in turn
could create uneasiness among the engineers $iegehad to share ideas earlier during the
product development. Therefore, change managemuahta creation of a more holistic
mindset among the employees were advocated bydpondents on PD- and VM-level. One
respondent on VM-level said:

“... you guys have to basically open up your magix $mwe can see what you have
in mind, maybe a bit earlier than that you weredusg but that’s OK because we all
work for one company. So if it's not perfect, thdihe, but just let me see it anyhow.”

Furthermore, the same respondent explained thatelfivinates organizational barriers and
that VM is approaching to product development.

4.2.3.3Culture
PD characteristics

One of the respondents on VM-level had experienodtural barriers. The respondents
mentioned the importance of seeing theg“picture, having an understanding for flexibility,
designing and total context.

Regarding the internal organizations, there alkelsrriers in the culture depending on the

organization that should be handled, the peopleiwthe organization, the organization and
the knowledge about the organization is develoguccessively. One of the respondents on
VM-level had the opinion that the cultural issuesvemething important to highlight since

they worked globally.

4.2.3.4Role and commitment of the senior management
PD characteristics

One of the respondents on VM-level stressed ‘f@mnheone in the authority must point with
the entire arm” The respondent explained that the role of theagament is crucial for
success.
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Some of the respondents considered that the raleammitment of the senior management
is essential to create changes among employeesioléhef the management is important in
motivating the engineers to change their way of kimg. Concurrently create an
understanding that the change is beneficial andessery since “.people don't like
changes’ as one of the respondents on PD-level expresskater, the same respondent also
argued that leadership is an important issue toesgddn order to utilize the development of a
contextual understanding. Furthermore, leadershigs v8aid to be important in the
coordination of resources. The respondent said:

“...we are all contributing our part of the respohsities to the overall kind of
heuristic vision and then all these activities nezthe coordinated”.

One of the respondents on the VM-level advocatedndged for a commitment and support
from an executive level. The respondent said:

“It has been a struggle through the years to getoeive level support, we get verbal
support and encouragement but this kind of techgytequires a great deal of
investment of resources...”

This support was not only described as capital stment, but also human resource
investment.

VM characteristics

Most of the respondents had the common opiniontiieateadership has a very important role
in VM investments. One respondent on VM-level adyubat this was important since
employees within the domain need to be motivateériiiusiasm in order to accept changes
and reduce resistance to changes. This could ireptbe realization of benefits. The
respondent said:

“... that requires leadership to get you to see thadiit, and kind of get
excited about it. ‘Yeah, | have to learn somethmeg, but this is good!”

Later the same respondent said the following alawgsting in VM and the role of the
leadership:

“In the end of the day it's not a technical exeg;igt’s a leadership exercise.”
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5 Discussion and analysis

In this chapter we will discuss our reflections antkerpretations around the theoretical and empitiéindings
earlier presented. We will first analyze the diéfiet perception of benefits in IS/IT investmentgoir@ant
success factors in Product development and theacheristics of Virtual Manufacturing which will ansr our
sub-questions.

5.1 Describing benefits

How can benefits be described within the produgetigopment domain?

5.1.1 Product development process

Evaluating benefits have been perceived by CIO’sSimeden to be one of the most
challenging tasks and also the most difficult (Frend Plantén, 2004). According to
Bannister and Remenyi (2003), decision-makers shauwbid a narrow perspective, which is
the most frequently method used is a Business wéibe an economic focus (Ward and
Daniel, 2006). Several researchers have come updifferent suggestions how to improve
the evaluation in order to achieve value from NWestments.

5.1.2 A need for a strong leadership

Results from studies performed by Ashbury and Digh@003) showed that most projects are
focused on technology delivery rather than orgdimmal change and benefits realization.
Our research gives support to this since the refgus expressed a need to emphasize on
leadership and management commitment rather thedmital issues. It was said to be the
leadership’s responsibility to make the stakehojpceive that the outcome of change was a
benefit. This in turn is similar to Ward, Murray cafibavid (2004), who argue that it is
managers who choose how to turn an outcome inemafib.

5.1.3 Different dimensions of value

Cronk and Fitzgerald (1999) describe IS value asstim of three value adding dimensions:
System, User and Business. The system dependeension, which is the value added to
the organization as a result for the system chanatts; the user dependent dimension,
which is created by the value added to the orgéinizaand the business dependent
dimension, which is the value added to the orgaimzas a result of business factors. All of
the respondents expressed that they perceiveddsssimlue as something that was added to
the organization. We discovered that this valuddbe created by the belief that the change
was beneficial and meaningful to the one exposethémge or that the change enabled new
ways of communication across the organization. &Hieslings are similar to what Cronk and
Fitzgerald (ibid) describe in their user dependbmensions.

46



All of the respondents advocated that users’ benefiere something important. But the
common view from all of the respondents was thatirMestment was managed with an
economic approach where value either increaseeienues or reduce the cost, and that the
investment should be aligned with the overall cosp® strategies and goals. We also found
that there are organizational functions within teepany controlling the strategic alignment
between IS/IT investments and overall corporateahjes and that these functions played
even a more important role when large joined innesits were under evaluation. Therefore,
we believe that these findings are similar to w@abnk and Fitzgerald (ibid) describe as
value of a business dependent dimension.

Most of the respondents said little or nothing dlibe system characteristics or focused on
the technical dimensions Cronk and Fitzgerald Jidielscribe, other than expressing a need to
have reliable and consistent data within theiresyst and applications. We found that this is a
critical success factor and condition for using rieshnologies such as VM. Since our study
had an interpretative approach, interviewing semanagement we cannot say much about
the actual end users and their perception of teeesy characteristics and their perception of
value. Therefore we recommend that a more techajgaloach is needed in order to research
these dimensions, interviewing end users and systanagers.

5.1.4 Different levels at the organization

We also found that benefits can be perceived diffiy. It was said to be either differently
within an organization, at different levels, stgateand operational; or between organizations.
This is something that agrees to Symons (1991,&eak and Fitzgerald, 1999) earlier
findings of existing conflicting value perspectivesithin the social context of an
organizational culture.

5.1.5 Cultural delimitation

Our findings also indicate that the perception ehdfits and value is something that goes
beyond an organizational culture; that it is sonmgthperceived differently in different
countries. These findings are not supported by Kaond Fitzgerald’s (ibid) research since
they only focus on an organizational inner. An aeswo this can instead come from
Stockdale and Standing (2006), who argues thatdh&ext is divided into an inner and outer
context that influences an evaluation and percepifdenefits.

However, our findings indicate that something tbah create IS/IT value in the business
dependent dimension at the same time can be coedidedisbenefit in the user dependent
dimension, e.g. among engineers, since they might #liscontent from the necessary
changes. With other words, the dimensions seerortelate to each other. This is something
that is agreed by Bannister and Remenyis (1998jwe that it is insufficient that Cronk and
Fitzgerald see each dimension as uncorrelated.

Therefore, we believe that it is very importanvtew benefits from different perspectives and
that by doing this broaden the view of what IS/dds in value for an organization. Cronk
and Fitzgerald (1999) add a new perspective initagpkt IS/IT value, but should be viewed
in wider context of influence. After comparing, tipeesented theoretical and empirical
research gives us the impression that it is nepgssadake the external contextual factors into
consideration, when performing an IS/IT evaluationolving stakeholders from different
cultures. We also believes that this issue shoelduen more addressed when performing an
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IS/IT investment evaluation on a global level. Aodoway to do this is a PEST-analyze
(Political, Economic, Social and Technological tacnalyze). This could give valuable input
in understanding how benefits are perceived.

Summary
Table 12Summarize our discussion on how benefits can berited.

Table 12 Benefits description

Need for strong leadership « there is a need emphasizes on leadership and
management commitment rather than technical
issues

Different dimensions of value  business value as something that was added to the

organization

* common view that the investment was managed
with an economic approach where value either
increase the revenues or reduce the cost and

 organizational functions within the company that
controlled the strategic alignment between IS/IT
investments and overall corporate objectives

Different levels at the organization * benefits can be perceived differently

Cultural delimitation * perception of benefits and value is something tha
goes beyond an organizational culture

» something that can create IS/IT value in the
business dependent dimension, at the same timg can
be considered as disbenefit in the user depender
dimension, e.g. among engineers, since they might
feel discontent from the necessary changes

* it is very important to view benefits from differten
perspectives

—

—

5.2 Influencing factors

What factors influence the benefits of Virtual Meaaturing
within the product development domain?

5.2.1 Product development process

According to Ernst (2002), one important aspect b@s a positive influence on the success
of new product development is the proficiency afiuduals participating in the new product
development. Another important aspect is the usagfee market information during the New
Product Development (NPD). There are also aspbkatdrifluence the financial success of the
new product. These are: having a clear definitibtihe planned product, having a preparatory
work of high quality when the initially definitiorsre broad. A high quality NPD process and
a clear orientation of the NPD process to markatatels are required.
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Our study shows the importance of having an undedshg of the PDp during the initiating
phases. This can be compared to Ernst’s (2002)ythregarding having a clear definition of
the planned product, and having a high quality aratery work before starting the
production. Our study shows that having such untdedsng could improve performance,
which in turn could lead to cost savings.

We also noticed that documentation of the procesgraves understanding and enables
guidance in their way of working. This would in iuhelp them understand their roles in the
collaborative work within the process. We also disred that this also guided them to
realize their different needs and demands. Thisbmaexplained by Ernst’'s (2002) theories
about the high quality NPD process and a cleamtat®n of the NPD process to market
demands and requirements. Our result shows thatadefinition of the processes facilitates
the way of working, cross-functionality and the e®lof involved. This would in turn
influence the economical aspects since a deep stateling prevents misunderstandings.

We also discovered that the GDP model investigaes market needs and technical
feasibilities during the initiating phases. Theselihgs are similar to Ernst’'s (2002) theories
where he argues that market information should kedualong the entire product
development. This required a detailed documentatibthe process, which Ernst (2002)
describes as a success factor for product develapme

While discussing VM specifically we discovered thd#l was perceived as an enabler, just
like any other major IS/IT improvement within th® Flomain. Interestingly we noticed that
the success of VM was not a technical issue. ldstiéavas perceived as a leadership and
change management issue. This required a detalathtentation of the process, which Ernst
(2002) describes as a success factor for prodwetialement.

5.2.2 Organization

Ernst (2002) argues that the organizational suctedsrs for NPD are: Cross-functional
NPD teams, strong and responsible project leadd?f) teams that are responsible for the
entire project, the commitment of the project leaated the team members of the NPD project
and finally the communication among the membersikshbe intensive during the entire NPD
process.

We discovered that working cross-functionally regsicollaborative work, which in turn
requires intense communication. These findingsfyelrnst's (2002) theory of cross-
functional NPD teams and intensive communicatiohisTalso shows that each factor
correlates to each other since cross-functionakwequires communication.

Our study also shows that there is a need to ceeéi@istic understanding among the team
members, so that they work in the same directiah facus on the same issue. The team
members have to be committed to the process. $tesniilar to Ernst’s (2002) findings that
there need to be a commitment of the team meminerpi@ject leader. We also noticed that
it was the leadership’s responsibility to creats tiolistic understanding and that tHecus

on the same isslisvas a focus on the customer, e.g. the buyer effithal product. Worth
noticing here is to answer oneself who the actuatamer is. Our impression was that this
was something difficult to see, since there wahiugreat need to create a holistic view in
order to understand benefits.
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We also found that communication requires docuntiemaof the process and that a well
defined process would both improve a holistic view the process and improve the
collaboration work. While discussing VM specifigallve discovered that VM enables
improved communication between engineers in a mietier and intensive way. It was also
said to break down organizational barriers, impngwveross-functional work. These findings
are similar to the success factors that Ernst (R@odihts out. However, we noticed that in
order to achieve these improvements in a good \tawas necessary to understand the
process. Hence, documentation also improves conuatiomn, and subsequently also cross-
functional work.

5.2.3 Culture

According to Ernst (2002), an innovation-friendlyntate in the organization together with
risk-taking behaviors are relevant aspects to ssccéle argues for example that the
possibility for employees to develop new ideas antpof their working day is a critical

success factor.

Our result found little or no support by Ernst'dhies about this, since he focuses on the
aspects of creating an innovative organizationairenment. Our respondents talked more

about cultural issues when working together glghallowever, we believe that since we have
discovered that culture influences the differemddg perceptions within the PD domain, we

believe that this also might influence on the waypkyees perceive to be an innovative

environment when working together both locally ghabally.

5.2.4 Role and commitment of senior management

Ernst (2002) mentions that the support of seniomagament and adequate resource
allocation are two important success factors. ldsearch found that the increased support
from senior management decreased the number of pi@[@ct termination. The senior
management was explained to be a guiding handsputid NPD projects and may overcome
internal resistance (ibid). Our study shows thatd@nior management has an essential role to
create changes among employees. The managemersawla® be able to create a holistic
view of the context and at the same time enablestgt@nding about necessary changes. It
also said that the management was important todowaie resources and at the same time
needed to be involved in projects. Our findings @neilar to Ernst’s (2002) theory where he
argues that the role and commitment of the senaragement is a crucial success factor. The
involvement of the management is necessary to sdcéaurthermore, while discussing VM
specifically we discovered that the involvement aogbport from senior management was
something very important, since they motivated &ygés easier accepted changes. This was
not discussed by Ernst (2002) when describingdhigal success factor. However, it might
be that motivation and expressed commitment areebjocorrelated, since our result show
that both commitment and motivation was somethingartant to enable changes within the
process.

5.2.5 Strategy

The strategic issue is maybe one of the most albsgsues since it is future oriented. Our
findings emphasize that benefits takes time todadized, which is argued by Brown (2005).
We also noticed that IS/IT investments needs talige to overall vision and corporate goals.
Therefore we believe that identified benefits neéalsbe aligned with both an overall
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corporate strategy and the PD strategy. VM is atswsidered to create advantage over the
competition by reducing the costs and the timeHerproduct entries to the market. This sort
of improvement is similar to Ernst (2002).

5.2.6 IS/IT

Ravi (2002) also argues that the key challenge istiegrate all the information that the
different applications requires. Our study givepmrt to this, since all of the respondents
emphasized that VM required correct and consistedyct data management.

Interestingly, in our research we also found tha &lso implied that even though problems
in the PDp could be reduced, the reliance to 18ireased, and that since communication
was more intense, new problems could be createdh faster than before. There is always
need for other technology to support not only Vidapability, but also for the reason that a
huge amount of data moves through the local ane wietwork. This is, according to our

study, one of the costs that VM brings. There dse ather costs, like the organizational

Ccosts.

Summary

There are different factors that influence the fienef VM within the product development
domain. Some of these factors can be describeditsaCSuccess Factors (CSF) for PD in
general, while others are more specific or uniaquetie use of Virtual Manufacturing within
the PD domain.

Table13 summarizes our discussion and resemblance aretafiffe between the CSF for PD
and VM. This clearly show that there are some factbat are unique for VM and some that
are applied for PD in general, which also influettte benefits of VM, and therefore needs to
be taken into consideration during an evaluation.

Table 13 The difference and resemblance between CSF farRDVM (continues on the next page)

Critical Success Factors

Area Product Development Virtual Manufacturing
Process * a clear definition of the procesy ¢ leadership and change
facilitates the way of working management requires a clear

cross-functionality and creates definition of the process in order
an understanding of the differel  to work efficiently
the roles involved in the « documentation enables efficient
collaborative work. communication

* a clear definition of the procesg
influences the economical and
financial success

Organization » working cross-functionally * VM enables improved
requires collaborative work, communicate between
which in turn requires intense engineers, but also requires
communication. communication in order to be
+ there is a need for a holistic implemented effectively by the

understanding among the team]  leadership
members, so they work in the | « VM breaks down organizationa|
same direction and focus on th(  barriers improving cross-
same issue. the team memberg  functional work.

have to be committed to the
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process.
documentation improves
communication, and
subsequently also cross-
functional work.

since there are so many involve
participants in this collaborative
cross-functional work,
organizational barriers need to
be reduced in order to improve
communication.

« there is a need to change

mindset and create a holistic
understanding

Role and commitment of senior
management

the involvement of the
management is necessary to
succeed since they coordinate
resources needed

the leadership can create a
holistic mindset

VM requires a strong committe
and motivating leadership whic
is focus on change manageme

o O

Culture that culture influence benefit
perception
Strategy benefits needs to be aligned to
both the overall vision and
corporate goals and pd strateg
IS/IT VM requires correct and

consisted product data
management.
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5.3 The VMB-model

Before attempting to answer our main question wagihed our own model based on the
theoretical and empirical findings. Both the the@and empirical findings helped us to
understand how VM influenced the Product Developrpeocess and the outcome of benefits
within this process. We also learned that theséusirManufacturing benefits are influenced
by different Critical Success Factors that creptesequisites for their realization.

The model is specifically design for benefit idénétion of Virtual Manufacturing benefits,
within the product development domain.

The design of our Virtual Manufacturing Benefits-theb (VMB-model) has been influenced
by certain prerequisites:

* Our assignor Dan Havner, from Volvo Information fieclogy, who expressed that
there is a need for a model to locate strategietitsrof a customer that have impact
on the value chain and the same time are affegtedebl T-system implementation,.
This will in turn support the development of a Imesis case before or during pre-study
phase.

* None of us (the authors) have worked with VirtuarMfacturing investments or
within the product development domain, prior thisdy.

« We had a limited amount of recourses availabl®imfof time available from both
the side of Volvo IT, their customers and from lingt set for our thesis.

In the following chapter we will explain each pafthe VMB-model (see Figure 15 on the
next page).
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Figure 15 The Virtual Manufacturing Benefits Model — VMB-rabgbur design)
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5.3.1 Thereasons for a VMB-model

Ashbury and Doherty (2003) argue that the firsaghio do is to identify and calculate the
planned outcomes of an IS development project aesatioshg how these benefits are to be
achieved. This view is also shared by Ward Murrapd&vid (2004), Ward et al. (1996)
and Lundberg (2005).

Our findings indicates that there are methods andets used to identify and calculate
benefits in general both before during and afted&iT investment which are similar
with the Benefits management approaches suggestessioury and Doherty (2003),
Ward Murray & David (2004), Ward et al. (1996) dndchdberg (2005).

The 1S-GPD uses different plug-ins that containsegal tools for identifying and
managing benefits during the pre-study phase. & falund that there is a strong need
for a management process of benefits and that3K@DP was the answer for this need.
The 1S-GDP was said to be used in every business icaolving an IS/IT investment
evaluation. This approach is similar to Ashurst @wherty’s (2003) approach who
argues that a benefits management process shoupediemed for every individual
project.

However, we noticed that the IS-GDP is focused gergeral view of managing benefits

in a business case, which subsequently createsxerajeapproach for managing and

identifying the benefits of VM in an evaluation. tiie same time we also discovered that
VM was viewed as any other IS/IT investment.

Therefore we believe that there should be a spel#algned process of identifying
benefits from VM. Furthermore, we believe thatstriecessary to understand that the
realization of benefits from Virtual Manufacturing influenced by different Critical
Success Factors.

We will now give an overview of the model and désethe essential parts. First we will

discuss how the success factors are integratedhetadentification model, and then we
will cover the main areas of the VMB-model.
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5.3.2 Critical Success Factors for VM

Our result from the analysis resulted in the follogv Success Factors for Virtual
Manufacturing: Organization, Process, Senior Lestupr Strategy and IS/IT (see Figure
16).

Figure 16 The Critical Success Factors for VM (our design)
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Our result identified Communication, Organizatigr@ultural and NPD commitment as
important success factors for VM. By comparingriggults from our interviews we could
see that VM affecteommunicationn many ways. For example communication was
improved and breaks organizational barriers androwgs cross-functional work.
However, knowing how to communicate also impliegaod understanding of ones
process. This in turn gives support when manadiegoenefits from VM, in order to ask
the ‘right questionsand develop a communication strategy for chang&agement.

Our result also noticed that the aspectQsfjanizational Culturalneed to be focused
since VM takes place in a social context, whereetlage different perceptions about the
outcome of VM benefits. These benefits take plagthiw the process of product
development, at its different stages, and withffedent organizational levels.

We also found that the organizational success fd¢RD commitment also is a success
factor since our result was similar to Ernst’'s (2Dfesearch findings. We noticed that in
order to success with VM commitment should comenfreveryone; including NPD
project managers, NPD groups and involved stakein®ldNot understanding this could
only result in delaying the benefit delivery or ate dysfunctional resistance to change,
as our study points out.
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Process

The result from our analysis based on Ernst’'s (2GDfIings about the process as a
success factor showed that documentation of theepsois essential. A detailed
documentation of the process showed improves cornwaition, cross-functional work
and change-management. At the same time a detaibegss enables a much easier way
to identify, locate, describe and structure theveht stakeholders and benefit outcomes.

Senior Leadership

Continuing from the earlier discussion about commeitt, we strongly emphasize that
the commitment and support should come from sem@nagement. It is their
responsibility to influence and motivate the diffiet stakeholders among the organization
in order to promote the necessary change and ataime time motivate the rest of the
organization. Our findings are similar to Ernst@2ptheory where he argues that the role
and commitment of the senior management is a drsiweess factor.

IS/IT

Something that Ernst (2002) and Cooper (2004) ddistuss is the issue regarding IT
and IS. However, our findings indicate that botformation technology and information

systems require reliable and consistent data mamage which in turn requires

integration of several information systems. Thasdifigs can better be explained by
Shridhar and Ravi (2002), who argues that the Kegllenge is to integrate all the
information that the different applications regsire

Strategy

The strategic issue is maybe one of the most absssues since they are future oriented.
Our findings do however emphasize that benefiteddkme to be realized which also is
argued by Brown (2005). We also noticed that ISAVestments needs to be align to
overall vision and corporate goals. Therefore wigete that identified benefits need to

be aligned with both an overall strategy and thategies that the PDp implies. A

strategy also implies strategic input to a commatibn strategy and change

management, which is conducted after the VMB-mbdslbeen used.

5.3.3 Identification of Virtual Manufacturing Benefits

The different parts of the VMB-model can be desmlilby discussing using a context,
content and process approach. The model is buikhftgr a set of questions which, if
answered sensibly and thoroughly, resolves in aefiierelivery plan-document
describing each benefit.

5.3.3.1Context

Since new benefits can be discovered along thetlhwse unknown benefits should also
be analyzed as well as already identified or redlizenefits.
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The contextual questions (see Figure 17) focusvbere a benefit outcome will occur
within the process and organization. The contexdo ahsks questions about the
stakeholders relations in order to create a comaation strategy and at the same time
understand their different relations to both theocpss and the organization.
Understandingvho will be affectedby the planed outcome of a benefit and the changes
needed, also allocatesho should be responsiblor the realization of the planed
outcome so it becomes a benefit.

Figure 17 The contextual questions within the VMB-model @sign).
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5.3.3.2Content

The content of the outcome needs to be linked badboth the strategy and outcome.
Therefore questions about the nature of the banedgults in an understanding whether
the outcome is of a tangible, intangible, directralirect nature. The outcome has to be
structured and traceable to its benefit. Its deprog to other benefits and requirements
also needs to be understood.

The content also askehat changes are neededorder to realize these outcomes.

Figure 18 The questions of content within the VMB-model @msign).
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Can a financial value
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5.3.3.3Process

Knowing where the outcome will occur in the contettenvironment also addresses a
need to ask who is the responsible for the bengdlisery. Last the questions ledw and
whena change can be made have to be answered intortdere to benefits (see Figure
19).

The result from these stages will go to a VMB-detivplan which describes each benefit
as a benefit-profile.

Every identified benefit is also stored in the ‘tiéed VMB”-field for future analysis.

Figure 19 The question of Process within the VMB-model {tmsign).
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5.4 How to evaluate the benefits of VM

How can the benefits of Virtual Manufacturing withi
the product development domain be evaluated

In order to answer our main question we have desigur own model, the VMB-model,
based on the theoretical framework earlier pregemge will attempt to answer our main
guestion by following a discussion comparing theotietical findings with the empirical
findings and our model. The discussion will follaw the following order: context,

content and process.

5.4.1 Context

Our research shows that it is necessary to fiesiteran understanding of the environment
in which IS/IT is deployed in before engaging iniamestment. It was discovered that
there is a need to understand how different ITesystare connected to each other and to
understand their context.

It was also discovered that it is necessary to rgtaled organizational issues like
organization culture and hierarchical structure paoder structures among the involved
stakeholders. Therefore, the issue of contextvalldiscussed around the complexity of
locating the benefits outcome and locating theedtalders.

5.4.1.1Locating the outcome

According to the VMB-model, one should start loakiat the different stages of the
process and try to locate the outcome on diffeoegénizational levels.

Our research findings indicate that by startingptik at these areas, one could be able to
create an understanding whereandwhenwithin the process an outcome will occur.

Using the different success factors for VM, as nogretd in VMB-model, an evaluators
search for benefit effects can be improved. Thduawar needs to understand how the
benefit and the success factors influence each.ddaging attention to these factors are
supported by both Cooper (2004) and Ernst (2002) advocates that there is a need to
understand ones success factors.
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5.4.1.2Locating the stakeholders

According to Stockdale and Standing (2006), evahsatmust decide relevant
stakeholders to the project being evaluated. View is also shared by Remenyi et al.,
(1997, see Lin and Pervan, 2001), who claims teaefts are utilized within this context
among key stakeholders.

Our research findings agree to Stockdale and Stgndince the respondents advocate
that the stakeholders need to be understood irr todeake them change their way of

work and believe that the changes create improvisreerd are necessary. Furthermore,
we discovered that the involved participants in @raluation should be made in

partnership between stakeholders from the busaessand the IS/IT supplier, since the
stakeholders from the business area has the greatdsrstanding of their process.

A way to understand ones context was by our rese@spondents explained to have a
well defined documentation of their processes. Tvosild subsequently lead to a better
understanding of the involved stakeholders rolesiy ineeds; and contextual perception.

The VMB-model emphasizes both process and commitimned issues, since these are
success factors for VM. Both of these issues carexplained in general by Ernst’s

(2002) research findings. According to Ernst (ibtthe new product development process
needs to have a clear documented definition, aatl itttensive commutation and an

interactive relationship among team members in Nif@jects improves organizational

success.

Our research shows that there is a need for arrstadeling of how the processes in the
product development domain in order to create aerholistic view among the involved
stakeholders. Therefore, we believe that theseinfysd are similar to Ernst's (ibid)
success factors and need to be taken into cons@eduring the identification process.
Furthermore, we argue that there are two majororeato why the VMB-model should
implement these two factors during the evaluatibrVibl. Firstly, evaluators need to
understand the value perception of the stakehal@=sondly, evaluators need to initiate
the formulation of a communication strategy.

Understand their value perceptions

One reason for locating and understanding the telebolders is explained by Symons
(1991, see Cronk and Fitzgerald, 1999), which wéezanentioned when we discussed
how benefits could be described. Symons argues ttiete are conflicting value
perspectives.

The VMB-model takes this into consideration andradses the stakeholders by asking
the questionsWho will be affectédby the changes needed to create a certain benefit
outcome and Mow’ they will be affected. When the stakeholders atentified, the
VMB-model advocates that each of these key stakieln®lshould be analyzed in order to
understand their relations to each other; theati@h to the process; and their relation to
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the organization. Doing so also enables an undwetstg about their roles, needs and
contextual perception.

We believe that these questions are essentiak simcfindings indicate that a benefit can
be perceived in many ways on different organizaiolevels. This is even more
important when the evaluation requires particip&mis different countries.

Formulate a commutation strategy

A well defined process also improves the orgaroreti VM success factor of
communication. We find support for this from Erss{2002) research results that are
similar to ours, since VM is perceived to enrichmeounicational and improve cross-
functional collaboration work.

Documenting the stakeholders’ relation is also sstgd by OGC (2007) in order to
formulate a communication strategy.

Our research shows that understanding how to conmaten with the involved
stakeholders was something important. This meaatt dhe should understand how to
address the stakeholders in the right way by as#tirgight questions and at the same
time be able to control them with the correct sefeadership, so that everyone moved in
the right direction when change was necessary. r@sgarch also discovered that the
communicational issues also should consider culaspects, which was explained to be
very important when an evaluation involves stakdérd from different cultures.

Furthermore, we noticed that if one, the consegeeraf not paying attention to the
stakeholders could create to bad investment dedsaod increased resistance to change
among users and resilience by investment deciseiers.

Another reason for why communication is so impdrtaras discovered when the
respondents discussed why communication was immgortgithin the product
development domain. Since the product developmentegs itself involves intensive
communication according to Ernst (2002), we belithat our similar findings from the
communicational effects of VM therefore advocatattthe communicational effects
should be analyzed both on a human system levelSxel/el.

5.4.2 Content

Our research found that intangible benefits tenttedhange as new technology was
implemented. They were therefore perceived diffical measure. This is agreed to by
Brown (2005), who argues that benefits tend todadized during a long period of time.

However, our research showed that intangible benéfad different relevance in an
evaluation depending on how convincing the tangldeefits were. Furthermore, we
noticed that the actual outcome of benefits wasetbimg perceived as difficult to trace,
since more than one investment project could leathé same benefit. Therefore, we
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believe that there is a need to create tracealmétyeen a benefit and its outcome. This
is agreed by OGC (2007), Ward et al. (1996), Wardrrily & David (2004) and
Lundberg (2005), who suggest that the benefits lshioel structured and mapped in order
to explain the relationship between benefits, tleipendencies where they will appear
and the sequence of benefits. According to OGC {Rafroken links of the value logic
could also be identified.

The VMB-model advocates this issue and arguesahagical value chain needs to be
documented. Therefore, the questior@an it be measuréd” Can it be quantifietdand
“Can a financial value be put orf iteed to be asked. These questions are also aédoca
by Ward, Murray and David (2004).

Since the contextual factors during the VMB-modegarlier stages describe the
environment in which the outcomes will occur; which within the process and
organization, evaluators should start asking tlgesstions on the identified benefits.

5.4.3 Process

After identifying the contextual factors of wheréthin the process and organization (see
chapter 5.4.1) the outcome of a benefit will ocand analyze its content. The question of
who should be responsible for the delivery of bi#rmitcomes needs to be answered
according to the VMB-model. This is also advocabgdWard et al. (1996, see Lin and
Pervan, 2001), Bennington and Baccarini (2004) @@iC (2007), who argue for a
formal project benefits management.

In practice, this is though something that was @eed difficult. Our research indicates

that more than one investment project could crietesame improvements, which creates
added complexity to the traceability of benefit amuhes. However, we believe that a
formal benefits management, by assigning a bepefiter, improves a commitment by

the involved managers. This is also supported bydvdad David (2004), who advocates
that a committed senior management should be niagatahroughout the project.

Another reason for this is that our research ndtieeneed for following up IS/IT
investments. Having a benefit owner could impravehswork.

When the question of who should be responsibletlier changes needed the final
guestion Who and when the changes can be mad®uld be asked according to the
VMB-model. Putting time to benefit realization mmportant, since they seem to change
over time, which our result shows. This is alsacdssed by Brown (2005) who argues
that benefits takes time to be realized.
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Summary

To answer the main question of this thesis, weebelithat it is necessary to create an
understanding of how benefits can be describedinvitie product development domain

and how the critical success factors of VM influenthese benefits. Since a VM

investment has special characteristics that makesore unique than a general IS/IT

investment, we believe that it is necessary to leaventerpretative approach that can be
used as a complementary method to the existingodsthsed for building a Business
case.

Therefore, we designed the Virtual Manufacturingh&é model (VMB-model) that is
specifically designed do identify structure and lgrma benefits and their outcome
achieved by VM within the product development damai

Using a model, such as the VMB-model, could imprdive identification of Virtual
Manufacturing Benefits. The VMB-model should notdeen as an universally tool but
an important complement to the IS-GDP:s when ifi@ng Virtual Manufacturing
benefits . It focuses on the areas of Context, €dnand process and integrates the
knowledge of success factors for VM.

5.5 Future research

During this study we discovered that there are saraas for future research. Due to the
delimitations of our research we have not been @bl@eate a deeper understanding of
these areas. Therefore we would like make somememmdations for future researches.

The critical success factors

One interesting discovery made during our study tascritical success factors for VM
benefits. We believe that there is a need to thgithuunderstand these factors; how they
correlate to each other and how it is possible &asare each factor’s performance in
order to understand its maturity. This would createunderstanding on how to fully
realize the benefits of VM. Furthermore, a studpuibthe VM maturity of different
organizations within different industries could giimportant insight in what is required
from the organization.

We were also able to verify the different successdrs for PD and would like to have a

deeper understanding about how these factors ateralhen a new technology is used
within the product development domain. Understagdines critical success factors is

something that we believe is important, and sholdatefore be thoroughly understood.

Therefore, we believe that a future research cfdtiactors on different businesses and in
different industries can create a higher understanon what to focus on when investing

within the PD domain.
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IS/IT investments

Another recommendation which has some connectiomsthe last mentioned
recommendation is to study the organizations presggq for any kind of IS/IT
investment. The reason for this is to be able éwgmt failures with the investments.
Regarding the benefits a study could also be pesddrto find the measurement
difficulties of the benefits. The study could beeothe processes or over the cultural
issues in the organization.

We found that the follow-up identification of therefits is a crucial part of projects. The
problem today is that these kinds of identificaticare performed. A study could be
performed to investigate how/if the follow-up idéication is performed.

Furthermore, we advocate that a deeper understodimow different cultures influence

an IS/IT investment evaluation. Culture was discetleto be an important factor, not
only for benefits perception, but for actually lpiable to work globally. How can

improvements are made when a company goes glodalvhat factors are important to

emphasize in order to invest and work with succags some questions we've been
thinking about. For a company working globally, \yneg by mergers and acquisitions,
these things are important, since cultural barrggrsms to create difficulties during an
IS/IT investment.

Understanding the users

Since we delimitated our study to only understasmia@ managements view of benefits,
we advocate that the end users perception of VM &I investments should be

understood. We discovered that there are diffepamteptions of benefits within the

organization. Therefore, we believe that an insightthe end users perceptions of
benefits could be important. This is also advocabgdfor example Stockdale and

Standing (2006) who argues that it the users haslese perception of benefit delivery.
We believe that this is very important during treméfits realization phase of a benefits
management process. This would also help a charsgegement process.

VM for Small and medium enterprises

Since our study was performed on a global corpmmative believe that it would be

valuable to research what sorts of results an esjudly would be for a small or medium
enterprise. Questions raised here concerns allioaeas; IS/IT evaluation, benefits and
VM. It would, for example, be interesting to undarsl how benefits from VM can be

identified within these enterprises and how thay caeate their own models for benefits
identification.
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6 Conclusion

This master thesis started by describing the prolidackground and problem area
resulting into our main question:

“How can the benefits of Virtual Manufacturing wiith
the product development domain be evaluated?”

As a result from our theoretical framework and eiopl research, we designed our own
model — the Virtual Manufacturing Benefits-modethich is an answer to this question.
Subsequently this concludes that VM should be viwet only as an IS/IT investment,
but as a unique IS/IT investment that requires ntbean general methods building a
business case.

Throughout our work we also found some other imgrdrtonclusions:

Business benefits can be perceived differentlyiféerént levels within an organization
and in its outer context. They can also be viewnfifferent dimensions. At the same
time there are cultural delimitations that influertbe way a benefit is perceived. Finally
the actual realization of benefits is much influeshdy the leadership carried out on the
stakeholders. This leadership needs to be motiyatid be able to communicate with the
stakeholders. Therefore evaluators need to takéhedle issues into consideration when
they initiate an evaluation. A good way to do tisiso complement traditional methods
of evaluations with an interpretative approach,chhprovides detailed insights in how
the organization and its social-context can betedl#o the IS. This becomes even more
important when performing an IS/IT evaluation witlihe product development domain.
Within this domain we discovered that there ardedint critical success factors that
influence the performance of the product developgnpeacess. We noticed that these
factors are mainly of an intangible nature, inchgdthe following factors: the product
development process itself, organizational issualure, the role and commitment of
senior management and strategy.

We also discovered that there are success factokdMothat influences the benefit
realization, and that it is necessary to understamd these factors correlate to each
other. Therefore we conclude that the success rladb VM need to be thoroughly
understood while performing an identification ofnbéts coming from VM. We
discovered that these factors were mainly of pmcesganizational, technical and
strategic nature.

Throughout this thesis work we have showed that iwfiiences the PDp, which in turn
creates great improvements. However, since theggoiaments takes place in an
collaborative environment, we believe that the sascon the concept of VM is
dependent on in the way leadership influences ttakebolders to make these
improvements and the way the decision makers utadetsthe importance of
interpretative evaluations.
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Appendix 1

An industrial approach to explain the Product Depelent process (PDp) is suggested
by Olsson (1997), who divides the PDp into sixetént phases:

Feasibility study- or initiating phase
Preparing development phase
Main development phase
Prototype and testing phase
Production and usage phase
Liquidate phase

ogkwnE

1. Feasibility study- or initiating phase

This phase contains a long-term research and dawelot. Organizations usually spend
some of their resources on long-term generatinga@duct ideas, but not all the ideas and
proposals lead to developed products. When thesidea mature for the product
development the responsibility will be brought overa project organization. In this
phase an economical calculation for the costs deweeloping project till completed
product will be compared to future net income arshtisfying repayment time will be
found.

The first step in developing an idea is to formellite requirements for the completed
product. These requirements will be gathered imeuchent and will be called Product
Design Specification (PDS). The PDS has to be dsildé as possible since the
document will be in use in the following developresork.

2. Preparing development phase

In the preparing phase ideas and proposals foerdiit solutions should be presented,
thereafter the solution proposals should be andlyrel then select one or several of the
solutions to work further with. This phase is absotwork with different principal
solutions and not detail working. It is also insthphase that estimations regarding
competence needs, resources, time-consumptioncamom@y will take place

3. Main development phase

This phase is the most extensive phase in theeeptoduct development process. By
way of introduction the work consists of constrans which eventually will lead to a
complete basis of drawings, purchase specificatimwhnical descriptions, testing and
control instructions. As the construction work gé@sher while the technical production
work must pursue substantial to be able to usdithe efficiently and finding optimal
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solutions.

The third step in this phase is to choose suppéiatsclose a deal The supplier questions
have in many organizations been developed to geategic questions, since quality
here implies reliable and justified deliveries, ftolfill requirements and having
competitive prices. Eventually a documentation muostcreated that will handle the
service of the market, containing for example op@nal instructions and price lists.

4. Prototype and testing phase

The significance of prototyping is the term of aguct or a system that has been
manufactured for its ultimate technical usage. Tretotyping and testing phase
constitutes a decisive verifying for the entirejpod. Prototypes and examples for testing
will be produced to test the drawing basis. Methadd tools for manufacturing will be
tested and adjusted. The assembly process andgabsbilities for services and
maintaining work will be tested as well. In thisgsk it is important to in advance make
plans for what kind of tests, the consumption ofetiand in what order the tests will be
implemented. If any changes would be done in thasp the costs would still be much
lower than implement changes when the producticsherted.

5. Production and usage phase

This phase is the most important phase for theldped product and for the greatest
parts of the organization. In this phase the prodkt be manufactured, sold and used.
The project group hands over the basis and theonssdplity to the line organization,
where the line organization has a main task dutiegusage phase. They have to collect
information that could come from the manufacturipgt mainly from the market
concerning the product. This information concekifes that occurs or other kinds of
problems that have to be corrected. From the adsenuata the basis for knowledge
concerning market demands for development/furtegeldpments of the product will be
produced.

It is also during this phase that the product sth@énerate to a surplus which will cover
the costs for the development.

6. Liquidate phase

This phase is like the last phase a phase is plao&dde of the development work,
especially this phase comes far after and can bscridbed in several stages.

In the first stage the development ceases, in dvergl stage the service toward the
market ceases, and in the third stage scrapinigeoptoduct takes place. The third stage
in this phase has to be considered in the init@k with the construction.

The cost for the liquidating is a fart of the edm#npart of the life cycle cost.
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Appendix 2

Benefits Management approaches summary

The Benefits Management model can be comprised fin® sequential stages: (1)
Benefits identification, (2) Benefits realizatiomapning, (3) Benefits monitoring, (4)
Benefits realization and (5) establish potential fiorther benefits (Ward et al., 2004,
Ward & Daniel, 2006, OGC 2007, Lundberg 2005).

1. Benefits identification

During the Benefits identification phase many d#fg# methods in order to identify
potential benefits are suggested. Bennington amddmi (2004) and Ward et al.. (2004)
suggest the use if interviews or workshops with latgkeholders and that these
interviews should be performed in collaborationwestn project managers and project
stakeholders. They also advocate that it is vergomant to consider the stakeholders
since ‘a person or people must perceive and agree that tleev have advantages over
the previous way of working..4nd that the solutionswhich deliver benefits will have
been designed from the stakeholders’ view whattitotes a benefit(Ward et al, (2004,

p. 7).

According to Ward et al. (1996, see Lin & Perva@0P®), proposed benefits should be
listed and agreed by managers whose activitieaffeeted by the system. Each benefit
should be given suitable business measures. Tiseyaalvocate it is needed to identify
benefit areas were the benefits will occur. Idesdifbenefits are structured in order to
understand and their linkage between technologgcesf business changes and overall
business effects. Undesirable impacts and diskienefi the business or organization
should also be considered.

According to Ward et al. (2004), responsible marmageed to consider outcomes that
are, expected, unexpected, positive or negativey Hiso have to agree that unexpected
negative outcomes “are a price worth paying to obtain the positive &g’ (ibid, p.

15) and that the risk associated to these outcaaede less painful “.by employing
risk assessment techniques and the learning fratreeprojects or earlier phases of the
same project(ibid, p. 15).

Ward et al. (1996, see Lin & Pervan, 2001), Bentwngand Baccarini (2004) and OGC
(2007) argues for a formal project benefits managemBennington and Baccarini
(2004, p. 28) also adds that there is a need femtianagement to continue as a fpost-
project until the benefits have been fully realized

According to Ashbury and Doherty (2003), the fitlsing in their benefit management
process is to identify and calculate the plannettames of an IS development project
and deciding how these benefits are to be achielVki. process is divided into two
levels. First, IS/IT strategy should be formulatedpresent a broad overview of the IS
applications will support the realization of busisebenefits and contribute to the
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corporate objectives. Secondly, the benefits plagmprocess should be performed more
detailed for every individual project. They alsovadate that it is required that business
change programmes are identified directly fromftrenulated strategy since the projects
takes place in a dynamic organizational context #ets priorities for change and
improvements. Therefore, it is very important teacly formulate how the change will
benefit the stakeholders. Results from their re$eahowed that most projects focused
on technology delivery rather than organizationbhrgge and benefits realization.
Furthermore, no measures for benefits were defthethg the planning phase and that
there was no clear linkage between the technolbgiclution back to the project’s
business objectives.

OGC (2007) also expresses a need to understardiftheent involved stakeholders and

advocates that it is necessary to document theviedstakeholders and their relations in
order to produce a Stakeholder Map and Communitat&irategy on how to understand
and communicate. Furthermore, OGC suggests thatielielopment of an investment

strategy to identify strategic outcomes that th#Tishvestment generates, seen from a
business perspective. They also advocate that ¢hefils need to be structured and
mapped in order to explain the relationship betweemefits, their dependencies and the
sequence of benefits. An example if this is Benéfcade-model (see OGC[2], 2007)
which shows the links between the high level visand objectives down to proposed

options for delivery. By doing this broken linkseadentified.

The Active Benefits Realization Model approach amted by Remenyi et al., (1997, see
Lin & Pervan, 2001) focuses on identification o tkey stakeholders of the information

system. They argue that the initial phases of eeB&snManagement process should start
with documenting the context and the required benehd metrics that later will be used

for monitor and control.

According to Lundeberg’s (2005) FEM-model the Beéseldentification stage should
contain five different activities:

6. Point out benefit areas and benefit effects

7. Structure benefit effects

8. Secure the traceability

9. Quantify benefits

10. Put time to benefits

These activities initiates questions like: Where tre benefits located? How are they
related to each other? What effects do the benéfige and how could they be
measured? How can the traceability of the benbétsecured? How can the benefits be
guantified and expressed in monetary terms or KRhs? How will the benefits develop
over time? How can the benefits be maximize and fifetime extended? Lundberg
(ibid) suggest a variety of different models andl$do be able to answer these questions.
One of these models is a benefit-map, which hefpstput the location of identified
benefits within the business and also weights tingiortance and risk. Another model is
the benefit-matrix-model mentioned earlier.
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2. Benefits Realization planning

OGC (2004) underlines the importance of doing aagament plan that describes how
the organization wishes to manage and achieve ibefiefm any investment in business
change. Ward et al. (1996) see Bennington and Bac2004) means that without a

plan it is difficult to predict how an organizatiamight effectively realize business
benefits. Therefore the planning of benefits mustuo prior to the project being

approved for implementation

According to Thorp (2001), the fundamental conceptsbenefits realization help
organizations deal effectively with the issue ofasi&ing value in four important ways:

1. Identify the outcomes to measure, and how to meabem

2. Show the reasoning about the linkages relating nrarag and projects to
outcomes, making it easier to understand whattsgoom

3. Make measurement come alive by clearly tying actahility to measured
results, and

4. Take action based upon measurements through ftl# gypvernance

3. Benefits monitoring

According to Ward and Griffiths (1996), benefits mitoring compares project results
with the benefits realization plan during the pobj@and assesses if any internal or
external changes have occurred that will affect debvery of planned benefits. It is
necessary to monitor the benefits of IT projectsabise issues arise that may prevent the
delivery of the benefits. It is also possible that, this stage, further benefits are
identified.

According to Ward and Griffiths (1996), to be albdde monitor benefits organizations
have to actively overcome and handle the challenggsbenefits monitoring.

Ashurst and Doherty (2003) call the benefits mamtp stage for benefits delivery and
define it as‘the execution of the set of actions necessaryetize all of the benefits
specified in the benefit plan'Consequently the process of benefits deliverycalbr
runs from project initiation, after approval of theisiness case or benefits realization
plan, through to completion of the project. Bergefielivery focuses upon the
organizational change necessary to facilitate besnefalization, rather than the delivery
of the technical solution.

4. Benefits Realization

The benefits realization management programme eadefined as ¥ the process of
organising and managing, such that the potentialdfgs arising from the use of IT are
actually realised” (Ward & Elvin, 1999, see Ashurst & Doherty 2003ypically such
programmes focus upon the organizational changedheecessary to facilitate benefits
realization, rather than the system’s functionglighurst & Doherty, 2003). As Ward et
al (1996) note, it is becoming increasingly recagdithat benefits are generally derived
from the organizational change that accompaniesntheduction of IT, rather than from
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the functionality provided by the IT. While a betefealization programme is typically
focused upon planned impacts, it is likely that dogintaining a focus on benefits
throughout a project many incidental impacts shal&b be identified and proactively
managed. While there is a growing recognition tffaprojects should focus upon the
realization of business benefits, rather than #every of technical solution.

Farbey et al. (1992) mean that the benefit reatimathould be performed in the
beginning of utilization of the IT product oncends been in operation for some time,
hence the benefits of the IS/IT investment arealgtshown at that time.

Usually a comparison between planed benefits amthéimefits that are actually delivered
is involved in benefits realization.

Ward et al. (1996), see Lin & Pervan (2001), metreg the previously developed
business measures are used to evaluate the affeitte project. Review of 'before and
after' measures provides an explicit device foluatang whether the proposed business
benefits have actually been realized. This evalnatwhich should involve all key
stakeholders, has several purposes:

* To maximize the benefits of the particular project

* To provide experience for other future projects

* To identify what was achieved, what has not beéeaed, and why; and
* To identify any unexpected benefits who have bedeaed.

5. Establish potential for further benefits

It may become apparent that, after the benefitizegmn, further benefits are now
achievable, which were not expected in the begmnifhis stage provides the
opportunity to plan for and realize these furthendfits as well as to learn from the
overall process. (Ward et al., 1996, see Lin & Ben2001)

Another key aspect of this process is that thee$taklers learn to understand better what
is required and what is possible.

The benefits review may identify opportunities fealization of benefits which were not
identified at the start of the process. Such oppaties may arise at any time during or
after the process, and mechanisms should be i ptacapture these opportunities and
exploit them, by bringing these new benefits wittiie scope of the IS/IT investment.
(OGC, 2007)
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Appendix 3

VM focus

BASIC QUESTIONS
1. Describe your Career, background, etcetera.
2. What is your employee position/role/job?

IT INVESTMENTS WITHIN THE PD DOMAIN
3. What are the most common barriers to achievingri®ss value of IT investments?
4. What criteria do you consider is the most importanthe evaluation of IT investments project?
5. What are the biggest difficulties of IT investmemjects?

PD AND THE PDp
6. What is your view of PD for a business?
7. What is your view of the use of IS/IT within thepPD
8. Can you describe the PDp and it's sub-processggneral terms and phases?
9. What do you think are critical success factors imithhe PDp, what is important for an efficient
and productive PDp e.g.? (Regarding Organizatiogarf, Culture, Leadership and Strategy)?

VM
10. Can you describbow PD was before and aftethe use of VM within the following areas:
The PDp
Organization and Culture
Use of IT and Information
Project team; team member
Role and Commitment of Senior Management
Communication
Strategy Planning
Resource Planning

S@~ooooTw

11. What would have happened if a change never woutdroao use of VM e.g.?

BENEFITS OF VM
12. In what way does the concept of VM contribute tmanpany’s current goals for IT investments
13. What sorts obusinessenefits have been identified from the conceptdf?
14. In what way does the concept of VM have an impact...
a. ...onthe PDp?
b. ... onthe rest of the organization?
15. In a broader perspective. Who else have an impaetvd? How? (Suppliers, customers,
etcetera)? In what way?

OTHER EFFECTS
16. Were there any negative effects from the use of VM?
17. How did you handle these negative effects?

MEASURE
18. Are there any difficulties monitoring and measurihg effects from the concept of VM?

TIME TO BENEFIT

?

Most IT investments have a long term perspectideaaa implemented step by step. This might becomg a

problem during an evaluation of an investment.
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19. In what order are these benefits realized in m@fatd time, e.g. what is time to benefits? Is there
any benefit that takes longer time to be realibeshtothers?

COST OF BENEFITS
20. Can you describe the cost for these benefits trates from VM, what are the mayor costs fron
an investment in VM e.g.?

=

OTHER QUESTIONS
21. What do you think is the most important factord theed to be fulfilled in order to implement the
concept of VM successfully? (Organization, techggldknowledge, resources etc.)
22. Are there any problems noticed with the concep\?
a. How is it possible to solve these problems?
23. What do you think of the future of VM ...
a. ... within the PD domain?
b. ... forthe Industry?
24. |s there any other questions that you think isygdartance that we have not asked?

80



PD focus

BASIC QUESTIONS
1. Describe your career, background, etcetera.
2. What is your employee position/role/job?

IT INVESTMENTS AND IT EVALUATION

What isbusiness benefior you?

What is your view of the relation betwebkusiness valuandbenefit®

Can you tell us anything about how IT investmensmaged in your business?
Who are involved in this process and what are tiesiponsibilities?

Is there a process or model for managing the bsriafan IT/IS investment and if so how do does
it manage the benefits?

6. What criteria do you consider is the most importarthe evaluation of IT investments project?

SIS

Benefits can be view in many ways and it is posgiblcategorize benefits intbrect benefits (benefits that directly creates profit),
indirect benefits (benefits that needs further investments to be ablbe realized)economical benefits and qualitative benefits
(benefits that are difficult to quantified and airgangible, for example better decision-making térestrategy planning, highe|
quality, better working environment)

7. Can you tell us something about your view of thefeing benefits during an IT investment? In
what way are they considered?
a. direct benefits
b. indirect benefits
c. economical benefits
d. qualitative benefits

PD and the PDp

8. What is your general view of PD for a business?

9. What is your view of the use of IS/IT within the pD

10. Can you describe the Product Development procab#’arsub-processes?

11. What do you think are critical success factors inithe PDp (and within each sub-process/phase),
what is important for an efficient and productiviePe.g.Aregarding Organization, Team,
Culture, Leadership and Strategy)?

12. Can you give an example of an IT investment thaetemayor impact on the PDp?

13. How did this IT investment affect the PDp?

14. What was changed within the PDp during this IT stugent?

15. What were the significant effects from these chafige

Most IT investments have a long term perspectideasa implemented step by step. This might becoomneldem during an
evaluation of an investment.

16. In what order are these benefits realized in m@fetd time, time to benefit e.g.?

17. Is there any benefit that takes longer time todadized than others?

18. What are the most common difficulties when you makénvestment within the PD-domain?
19. How could these problems be solved?

VM
20. Can you tell us anything about thasinesdenefitsfrom the concept of VM?
21. Can you describeow PD was before and after the use of VM withia fibllowing areas:
a. The complete PDp
b. Organization
c. Culture
d. Use of IT and Information
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Project team; team member

Role and Commitment of Senior Management
Communication

Strategy Planning

Resource Planning

s ~o

22. Can you tell us anything about these changes rempathy of the phases of the PDp?
23. What would have happened if a change never woutdrpao use of VM e.g.?
24. Were there any negative effects from the use of VM?
1. How did you handle these negative effects?
25. Are there any difficulties monitoring and measurihg effects from the concept of VM within th
PD-domain?
26. Can you tell us anything about the time-to-benediggarding an investment in the concept of VN
27. Are there any differences about the time-to-besédit each phase of the PDp?

COST OF BENEFITS
28. Can you describe the cost for these benefits tiraes from VM, what are the mayor costs fromn
an investment in VM e.g.?

OTHER QUESTIONS
29. What do you think is the most important factord theed to be fulfilled in order to implement th
concept of VM successfully? (Organization, techggldknowledge, resources etc.)
30. How can you improve your businesses considering:
a. IS/IT investments?
b. How should they be performed?
c. What needs to be changed?
31. IS/IT Evaluation?
a. How should they be performed?
b. What needs to be changed?
32. Is there any other questions that you think isygfartance that we have not asked?

[}
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IS/IT investment and IS/IT evaluation focus

BASIC QUESTIONS
1. Describe your career, background, etcetera.
2. What is your employee position/role/job?

BUSINESS VALUE
3. What is business value for you?
a. What are important aspects of business value ¢ Ity consider
4. What is business benefit for you?
a. What is your view of the relation between businedse and benefits?

IT-INVESTMENTS
5. Can you describe the investment life-cycle in yousiness?
6. Who are involved in this process and what are tiesiponsibilities?
7. Isthere a process or model for managing the bsriefan IT/IS investment?
a. How do these processes or models identify and guahese benefits, puts them into
value e.g.?
8. How do you monitor and realize these benefits?
a. Is anyone responsible for monitoring and realizimese benefits?

Benefits can be view in many ways and it is poss@tategorize benefits into direct benefits (lienthat directly creates profit),
indirect benefits (benefits that needs further gtreents to be able to be realized), economicalfiisr@nd qualitative benefits
(benefits that are difficult to quantified and amntangible, for example better decision-makingtdrestrategy planning, higher
quality, better working environment).

9. Can you tell us something about your view of thHefeing benefits during an IT investment? In
what way are they considered?
a. direct benefits
b. indirect benefits
c. economical benefits
d. qualitative benefits

10. What are the biggest difficulties of handling betseih a n IT investment?

EVALUATION

An evaluation can be performed at different stagfesn investment cycle; pre-evaluation, during axebost (after) evaluation.

11. What sorts of evaluations are performed?

12. How are they carried out?

13. Why are they performed?

14. In which stage is it possible to perform the mediable evaluation?

15. Who are involved in these evaluations and who fieeted of them?

16. What criteria do you consider is the most imporiarthe evaluation of IT investments project?
17. What are the biggest difficulties of IT evaluati@ns

18. What variables for measure are important when ewlg an IT investment?

19. Are there any variables that are difficult to mea8u

PD AND THE PDp
20. What is your view of PD for a business?
21. What is your view of the use of IS/IT within the PP
22. Can you describe the Product Development procebs#’arsub-processes in general terms and
phases?
23. What is important for creating an efficient andguwotive PDp with the use of IS/IT? (Regarding:
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Stakeholders, Team, Culture, Role and Commitme®eoior Management and IT and
information)?

VM
24. Can you tell us something about your view of thecept of Virtual Manufacturing?
25. Can you describe how PD was changed before andtaéeise of VM or an important IT/IS-

investment within the following areas:

The PDp

Organization and Culture

Use of IT and Information

Project team; team member

Role and Commitment of Senior Management

Communication

Strategy Planning

Resource Planning

Operation and Support

TSQ@Tmoo0 T

OTHER
26. How can you improve your businesses considering:
a. IS/IT investments?
b. How should they be performed?
c. What needs to be changed?

27. IS/IT Evaluation?
a. How should they be performed?
b. How should they be performed
c. What needs to be changed?

28. Is there anything that you think is important that have forgotten to ask?
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Appendix 4

Soft Systems Methodology (SSM) is influencedibterpretivism and definesystems by
both artifacts and human activities. In comparisath other methodologiesSSM deals
with problem situations which involve high socigdolitical and human activity. This
distinguishes it from other more technology-orienteethods. Checkland (1985) defines this
mythology as an iterative seven stage-procesdi(gae X).

Figure XChecklands Soft Systems Methodol ogy (1985)

Investigate the
unstructured problem

Implementation

Feasible, desirable
changes.

Express the problem

Real World situation

Comparing Conceptual
Models with Reality

Rood definitions of
relevant systems

Conceptual Models

Stage 1: Investigate the unstructured problem.

During the initial stage the main activities cotsisf collection of information about the
problem situation, which is assumed to be perceididgrently among the different
problem owners

Stage 2: Express the problem situation

In order to express the problem situation “Richtifes” can be used to capture as much
information as possible. The rich pictures can gt information from: observations,
interviews or workshops.
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Stage 3: Rood definitions of relevant systems

The purpose of the root definition is to express kiey purpose of the most important
identified entities of a system. By doing this ea&ctity is described so their relation to
each other can be understood. A good way to do ithiby using the mnemonic

CATWOE.

C Customer Everyone who gain benefits from a sysgseconsidered as a customer of
the system. Disbenefited entities also countsastmer.

A Actor The actors perform the activities definedhia system.
T Transformation process This can be expressednmstef input and output within the human system
w Weltanschauung This is the German expressionviorltl view'. This world view makes the

transformation process meaningful in its context.

(@) Owner Every system has its owner who has the ptw&art up and shut it down.
These are defined as the owners of the system

E Environmental constraints The Environmental comstseare the external context, which influence the
system. These constraints include organizationiaips as well as legal
and ethical matters.

Stage 4: Conceptual Models

When the rood definition is defined, a conceptuatisl can be drawn. This model shows
the human transformation activities that changpstito output.

Stage 5. Comparing Conceptual Models with Reality

This stage takes us back in the real world. Theeptual model is now compared with
the reality so possible changes can be made.

Stage 6: Feasible, desirable changes
At this stage feasibland desirable changes are defined.

Stage 7: Implementation

At this final stage the decided changes are imphtetkin order to improve the problem
situation.
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