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Collaboration is essential for successful new pecbdievelopment. In the preparation for
ramp-up production collaboration between R&D angdpby chain functions is crucial. This
thesis examines the meaning of collaboration ardeffects of collaboration between R&D
and supply chain.

The aim of this thesis is to analyse and advicé@n to improve the collaboration between
the research and development department and sapgaly within the preparation for ramp-
up process.

This thesis begins by introducing the reader toptueluct development methodologies and
collaboration literature. The following part of theesis describes the current situation and the
results of the qualitative research.

The last part of the thesis will explain the impeoment suggestions. The main improvement
suggestions are clarification of the processes rasgonsibilities and the introduction of a
kick-off meeting.
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PART I: INTRODUCTION

This part of the thesis begins with an introductiorthe research problem and the thesis
subject. After this, the purpose of the thesisxgl@aned and the research questions and
research objectives are clarified. The followingt ud this introduction chapter focuses on
the research methodology and on the methods usedllyFthe structure of this thesis

report is presented and explained.

1. BACKGROUND

Successful new product development is essentiag\fery company. Most companies see
new product development (NPD) as a key activity arghort time to market as a critical
issue to long term success. This fact is quite wedw and well expressed in the current
literature. (Hilletoft & Eriksson, 2010) Howeverptimizing the NPD process and time to
market processes inside the research and developdegartment can be much more
efficient when this is done in collaboration withet involved supporting functions.

Successful NPD requires not only the technical Hedge but also the knowledge and

expertise from the other organizational functiddar¢ak et al., 2009).

This thesis is focusing on the new product impletaigon into the supply chain. In

practice this means that the new product will bplemented to the several supply chain
functions so the ramp-up production can start.his process collaboration between the
supply chain functions and the research and demedop department is extremely
important. The research and development departiseateating the new products that
have to be able to be manufactured and distribwiéliin the supply chain. This means
that research and development department is detiengna large portion of the supply

chain costs and the supply chain structure. (Péral.e 2010) Another reason is the
outcome of the research and development departdegr@nds on the supply chain. (Van
Hoek and Chapman, 2006)
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2. RESEARCH PROBLEM, OBJECTIVES AND DELIMINATION

This research takes place inside the product amdl@@ment department and is focusing
on the new product implementation process. In finecess there are two main players
active, the research and development departmenthendupply chain. The supply chain
consists of several functions. For this researehsiburcing, logistics and manufacturing
functions are relevant. The selected functiongtfa@emain influencers on the new product
implementation process and therefore efficient atmration between them and the

research and development department is important.

The case company has earlier conducted a survelioenthe current processes and
working environment are looking like. This reseatws shown that employees do not
have the feeling that they are collaborating witheo functions outside the research and

development department.

The research and development department is colystamtrking on improving the

development methods. The organization has beeningpdready several years with a
stage gate model and is currently testing Lean amilg product development methods.
These different product development methods als@ fzn impact on the collaboration

between the different organizational functions.

The aim of this research is to analyse and advicéiaw to improve the collaboration
between the research and development departmersiugpdy chain within the preparation
for ramp-up production process. This researchhwlfinished on the 20of November

The research problem leads to the following resequestions:

How to improve collaboration between the case comijsatechnology organization and

supply chain functions within the preparation famp-up process?

* How does the current preperation for ramp-up prodogrocess look like?

* What is Lean/Agile product development?
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What is the difference in collaboration within thmirrent process and the
LEAN/Agile process in product development?
What is the current state of collaboration betwd®&D and Supply Chain

functions?
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3. RESEARCH METHODOLOGY

As mentioned before, this research is a case stidyase study is a research strategy
which focuses on understanding the dynamics tlepeesent in within the single setting
(Eisenhardt, 1989). This research strategy involaes empirical investigation of a
particular contemporary phenomenon within its féalcontext using multiple sources of
evidence (Saunders et al., 2009). A case studyargsas suitable for several research
objectives: description, explanation, prediction @ontrol of the organization (Woodside
& Wilson, 2003). In this research the case study hdve a descriptive and explanatory

objective.

In order to answer the formulated research questiomainly qualitative research is
conducted. In the starting phase of the researtiterature study concerning the topic is
done. Parallel to this, preliminary informal intews with the case company
representatives are held. After a clear understgraf the research problem and the scope

of the project is made, the collection of the emngpirdata can start.

The empirical data will be collected with interviewlhe interviewees are employees of
the research and development department or em@dyem the different supply chain

functions: sourcing, manufacturing and logistics.

An interview has a natural basis in human convemsatand gives an opportunity for the
researcher to adjust the pace and style of askiegtipns in order to get the best out of the
respondents (Hannabus, 1996). The interviews havensanticism perspective. This
means that that the interviewer encourages theviateees to reveal their authentic
experiences by establishing rapport, trust and ciomaemt. Advantage of this romanticism
approach is that because the interviewer and ieteee are equal to each other a more
realistic picture, compared to neoposivist approan be uncovered. The interviews
themselves are semi-structured. The semi-strucintedview involves prepared questions
guided by identified themes in a consistent antesyatic manner. Advantages of the semi
structured interview are the flexibility, accessilind capability of disclosing hidden facets

of human and organizational behavior. (Qu & Duni1)
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Semi-structured interviews are the most effectimel @onvenient means of gathering
information (lkvale & Brinkman, 2009). The duratiaf these interviews is between 30

minutes and 1 hour.

During and after the interviews the researchergal@es. These notes are then analyzed
after the meeting and relevant and important isapesighlighted. The interviews are not
recorded, this would make the interviewee feel lsmifortable. Interviews are used to
map the New Product Implementation process anceéoh®w collaboration works and

where it is needed. An as-is situation is madest@ry function.

Together with the interviews also internal docursesite used in this research to gain a
deeper understanding of the working practices amtgsses within the research and
development department and the supply chain funstid desk research is conducted to
screen the underlying theories that concern thee-gi@e model — the case company’s
current development method - , lean and agile prodevelopment methods — that are

going to be implemented in the future - and coltabion.
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4. THE CASE COMPANY

The case company was founded about 100 years abe atowadays one of the global
leaders in its industry. The company is offeringnptex products and solutions to its
customers in the modernization and maintenanceisedie company is operating on the
global market and present in almost every coumtlso the production units, distributions

centers and research and development locatiorgdabally located.

The case company is suitable for this researchusectihe company is operating globally,
collaboration is very important on daily basis foe operations. Secondly the company is
developing, manufacturing, and distributing ratbemplex systems and products that need
efficient cross-functional collaboration in orderlie successful in the market. Furthermore
the company is operating in a high competitive ragrikvhich leads to continuously
optimization of the product in order to excel is @ategory. The research is conducted in
one of the research centers on the research amtogevent department. This department
is located in Finland.
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5. STRUCTURE OF THE THESIS

This thesis is divided into four different partheBe parts are presented in figure 1. In the
first part of the thesis there is an introductionene the reader will be introduced to the
research and familiarized with the research toplee second part of the report is the
theoretical part of this report. In this part oé ttmnesis the theoretical knowledge needed for
the empirical part is presented. The third parthas thesis contains the empirical findings
and the process description of the new productemphtation process. This part also
shows the new product development process witlttineent and the lean/agile processes.
There is also a description of the supply chaintie case company. Also a brief
description of the processes inside supply chaietfans is given. The last and fourth part
contains the conclusions of this thesis. This pkt describes possible improvements that

can be used in order to improve collaboration withie organization.

*Research problem statement
Part 1 » Research strategies

Introduction

» Collaboration
Part Il » Product development management

i » Relationship between supply chain and research and
Theoretical background e

* The research and development methods
Part 11l » The supply chain
Emperical study -The new product mplementaﬂon process
* Findings from the interviews

» Suggestions of improvements
Part Il «Conclusion

Discussion

Figure 1: Structure of the thesis
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PART Il: THEORY

This chapter presents the main theories that haen hused for the analysis of the

qualitative research and to answer the researcstigne and objectives of this thesis.

6. NEW PRODUCT DEVELOPMENT

New product development concerns the managemettfieoflisciplines involved in the
development of new products (Trot, 2012). For masgmpanies new product
development (NPD) is very important. The developiaerd introduction of new product
is critical for survival. Cooper (1993) describasone of his books that the product market
is like a war; “Corporations everywhere are engagea new products war. The weapons
are the thousands of new products developed imape of successfully invading chosen

marketplaces. Sadly most new product attempts fail.

In the citation above becomes immediately cleat tiew product development is not
always successfully. Instead the high rate of newdyct development failures makes NPD
risky, because there is a possibility of large fiicial losses (Ogawa & Piller, 2006). There
are different NPD methods developed in order to agandifferent NPD project in

different ways.

In figure 2, the different product development noeth are shown in an R&D spectrum. On
the far left side of the spectrum the highly agileD methodologies are shown. Highly
agile projects are the projects that can be testddconsumers readily. A typical project
would be a software project where prototypes atat piroducts can be coded, shipped,
tested, and revised with minimal effort and capiduirements. In the middle of the
spectrum are the traditional NPD projects. Trad#ioNPD project are the project are
epitomized with market research and more traditiafesign methods. (Marion et al.,
2012)
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Agile Traditional Science Push
Industry: Software, Consumer Complex Consumer Products, Bio Biotech, Biopharma, Mano
Products devices
+ Quick Prototype + Market Research, + Heavy R&D, long-
and Test with Followed by Design lead science

Consumers

Figure 2: The technology R&D spectrum (Marion et al, 2012)

On the right side of the spectrum are the sciensh pnethodologies. This kind of NPD
project includes heavy scientific research that @okt a lot of capital and time. Examples
of this kind of NPD projects can be found in theaphaceutical industry. (Marion et al.,

2012)

For organizations it is hard to decide which pradievelopment methodology is the best.
There are several ways of deciding which methodoltm choose. In some cases
organizations have to change their methodology.d&tne the most suitable product
development for the organization, the organizasbauld follow four steps. The first step
is to identify the business the organization israpeg in. Secondly the organization
should analyse the current product development adefind see if this method meets all
the business needs, further should the organiza®enwhat other product development
markets are possible and if this would be applieadhl the organization. The third and
fourth steps are the definition of the new or cotr@roduct development method,
implementation plans and monitoring how the newdpod development method is fitting

in the organization. (MacCormack et al., 2012)

In general the technical risk of the product areriarket risks are influencing the product

development method. Figure 3 illustrates this r@tat(MacCormack et al., 2012)
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Emergent
. e.g., Cloud
High Computing.
Fuel Cells
Agile
Technical e.g., Blade
H Servers,
Risk Internet S/AW
Efficient
Low a.g., PCs,
Calculators
Low High >
Market Risk

Figure 3: Product development methods influences bigchnical risk and market risk (MacCormack et al.,2012)

Changing the product development methodology iy déficult because people inside of

the organizations do not recognize the need @¥iacCormack et al., 2012)

The produce development methods that will be deedrifurther in this thesis are the
stage-gate method, agile product development em peaduct development. The stage-
gate NPD is a traditional method on the R&D spentrilihe agile method is logically on
the left side of the spectrum. The Lean methodoloayy be found between the traditional

and agile NPD project.

A very often used and cited reference from Browd &msenhardt (1995) combined an
enormous amount of literature into their reseafégure 4 illustrates the result of this
research. The main idea behind figure 3 is thakthee several players whose actions are
influencing the product performance: (Brown & Eikardt, 1995)
1. The project team, leader, senior management, amblists affect theprocess
performancgspeed and productivity of product development)
2. The project leader, customers, and senior manageaffentproduct effectiveneqshe
fit of the product with firm competencies and madnkeeds)
3. The combination of an efficient process, effectw®duct, and munificent market

shapes thénancial success of the producevenue, profitability, and market share)
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Figure 4: Factors affecting the success of Produ@evelopment Projects (Brown & Eisenhardt, 1995)

6.1. Cooper stage-gate product development

In 1985 Cooper and Lybrand did a survey that shothhaticompanies in the United States
of America are counting heavily on new productgtair desire to grow and become more
profitable. A study done by Hopkins in 1980 howeskowed that the success rate of NPD
project is extremely low. The study shows that 88cpnt of managers feel that the NPD

success rate is disappointingly or unacceptably (@woper, 1990)

Cooper (1990) concluded that the solution for thesblems is that inside NPD project
the management should better conceive, developlaantth new products, rather than
extend and incrementally improve existing produtsunching new product however,
requires management of the innovation processafméwork which considers innovation
to be a process and therefore manageable is thgosoto this, the framework is known as
the state-gate model. (Cooper, 1990)
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The stage gate model is a framework that chanrsettee product development process of
moving from product ideas to a successful develaped product. Nowadays the stage
gate model is a popular system for managing riskgoéduct development. (Van Oorschot
et al., 2010)

The model is presented in figure 4. The Stage gatdel consists of sets of information-
gathering stages. Each stage is followed by a QiliA¢id/Recycle decision gate (Cooper,
2008).

In each stage the uncertainties and risks are eelluehile the costs increase. This allows
risk mitigation and management. By using the stathesstage gate model makes the size
of an investment inversely proportional to the utaiaty related to the investment. For
example, at the beginning of the NPD project thare still a lot of uncertainties and
therefore the costs are low. When the NPD projeciolnes more mature, investments
have to be made and the cost of the project vg#ll, ibut the uncertainties, in turn, decrease.
(Summers & Scherpereel, 2008)

Detailed Pull

investigation . Production &
Preliminary (Business Case) Development Testing & Market
Assesment preparation Validation Launch
Stage Stage Stage Stage Stage
1 2 3 4 5
Idea Initial Second Decision Post- Pre-commer- Post
Screen Screen on Development cialization Implemen-
Business Review Business tation
case Analysis Review

Figure 5: Figure 5: Stage-gate model for product deslopment (Cooper, 1990)

In figure 5 is shown how the NPD process is divid®d different stages. Between each
stage there is a quality control checkpoint or gaié each gate there will be a
GOI/Kill/Hold/Recycle decision and a review of thetian plan for the next stage. The
decision in the gate is based on certain requirégsnesich differ for every gate. The
project manager is responsible to deliver the meguénts that will be reviewed at the
checkpoint. The gates are controlled by senior marsawho will be the ‘gatekeepers’
during the process. The gatekeepers group is yswalmultidisciplinary group of
managers. The roles of the gatekeepers are: (Cabp@0)
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» Review the quality of the deliverables providedths project owner.
* Review the quality of the project in an economaadl business perspective, which
will result in an GO/Kill/Hold/Recycle decision

* In case of GO decision, approve the action plantfemext stage

Stage-gate systems usually involve four to sevaegest it depends on the organization or
division. Usually each stage is more expensive tharprevious stage, this is how risk is

managed. (Cooper, 1990)

Even though the main idea of the stage-gate msd@ continue from one the next stage
after all requirements are met. However, the conoéfime to market is nowadays a very
important factor in NPD and therefore it shoulddmssible to make stages overlap. Long
lead time activities can be brought forward frome da an earlier stage. This means that
project can proceed to the next stage, even thdhghprevious stage has not been

completed. (Owens & Cooper, 2001)

There are also other variations of the stage-gaidein where certain stages are divided
into sub phases. After every sub-phase there wilabieview, but not a gate. This means
that the ‘gatekeepers’ can monitor the progresscénnot stop the project. The sub-phases
highlight the organization emphasis. This means$ tha division of sub-phases in the
stage-gate model should vary per organization, mi#gxe on what their emphasis is. In
figure 6, for example, the organizational focusors the validation of the product to
evaluate if the product meets the customers dentdadever, at this phase most of the
costs have already been incurred. This meansklsabtganization is recommended to put
more sub-phases in stage 2, which would enablett@nization to monitor the project

during an earlier phase in order to operate wighldvest costs. (Phillips et al., 1999)
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Stage 1 Stage 2 Stage 4
Preliminary Design In Service
Concept and Stage 3 Product
Development Development Validation Support
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7

Manag-
ement
Review
and
Approval

Overal
Concept
Review

Detail Product Product Product Program
Definition | Definition ficertification|(’ Release  |com gletion
Release Review

Preliminary
Definition

Conceptual )
Definition Definition

Review

Program
Review

Conceptual Detail Product
Definition Definition  Definition
Review Review Release

Key

A Phase Review

Q End of stage Review

Figure 6: Stage-gate model with sub-phases (Philkpat al., 1999)

Nowadays there is not only positive criticism anyeabout the stage-gate model. Recent
negative comments about the stage-gate model aonkerfact that project manager do
not have enough authority. The project managersrbeerrand-boys for gates rather than
real leaders with time to market and efficiencypai®rity. This creates a culture where
taking the right actions is hindered. Also the kofdsteering used in the stage-gate model
can have negative effect on the project performa@aécism also arises from the decision
making in state-gate model. While quick decisiores \atal for every organization, in the
stage-gate model the important decisions cannatde when needed but only at the gate
meetings. Another comment is that the gates amirsipdown the development. When a
problem occurs during stage 3, the project shoaldogck to gate 3 while earlier was
decided that the project already passed this gdtémdahl, 2010)

One more negative point about the stage-gate medeht the focus in the model is on the
time between one and the next gate, but there im@asurement for the quality. (Van
Oorschot et al., 2010)

6.2. Agile product development

Conboy (2009) defines agile product developmeritcastinued readiness to rapidly or
inherent create change, proactively or reactivetgpond on change, and learn from the

change while contributing to perceived customeugathrough its collective components
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and relationships with its environmentAgile product development is mainly used in
software development. But many of the agile prilespare also used in the manufacturing
business. When agile product development is appiiedmore than just software

development the results can be spectacular. (Dgn2ii3)

One example of product development that is usedjile product development trainings is
Wikispeed. Wikispeed is a non-profit automotive{ptgping company that is using agile
product development in their NPD projects. (Wikispe2013)

One main source in agile product development (ABDhe Manifesto for Agile Software

Development. In 2001 the agile manifesto was phblisand this led to a breakthrough in
the software engineering field (Dingsayr et al.120 The agile manifesto is a website
where the 12 principles of agile development arteoduced. These 12 principles are

compiled by 14 experts on the software developrfielst (Agile manifesto, 2001)

1. Our highest priority is to satisfy the customewotigh early and continuous delivery
of valuable software.

2. Welcome changing requirements, even late in dewedmp. Agile processes
harness change for the customer's competitive aagan

3. Deliver working software frequently, from a coupddé weeks to a couple of
months, with a preference to the shorter timescale.

4. Business people and developers must work togetibrttiroughout the project.

5. Build projects around motivated individuals. Givieemn the environment and
support they need, and trust them to get the joledo

6. The most efficient and effective method of conveyinformation to and within a
development team is face-to-face conversation.

7. Working software is the primary measure of progress

8. Agile processes promote sustainable developmer. splonsors, developers, and
users should be able to maintain a constant paedimitely.

9. Continuous attention to technical excellence aratigtesign enhances agility.

10. Simplicity--the art of maximizing the amount of wamnot done--is essential.

11.The best architectures, requirements, and desigrerge from self-organizing

teams.
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12. At regular intervals, the team reflects on how ¢éadime more effective, then tunes

and adjusts its behavior accordingly.

These principles are applicable to all softwareettgyment project. On the website of the
agile manifesto can be seen that hundreds of peaypiee with the authors about these

principles.

Even though the agile manifesto has been writtei20@1, already earlier there were
developments in the agile direction. In the middie the 1990's some so-called
“lightweight methods” were developed in reactiorthie “heavyweight methods” such as
the waterfall model or the stage gate model. Thennssues with the “heavyweight
methods” are the strong documentation, formal mses and control. The authors of the
manifesto saw a strong need for this non- docurdewen methods. Some examples of the
“lightweight methods” are eXtreme programming (XBgrum, extreme manufacturing,

and Lean software development. (Grimheden, 2013)

The Scrum methodology - one of the “lightweight huets”- was originally developed for
managing the product development project, but watays mainly used for software
developmentScrum, is a set of management practices that tieiliagility. The scrum
process is based on a few main principles, allciplas are related to fast customer

feedback, self-organizing teams and constant imgimants. (Denning, 2013)

In Scrum the product development team is also knewra scrum team and consists
around 10 members. One of the members is selestdtieascrum master. The scrum
master is to keep the scum team focussed on thek &and remove any disturbing
influences. The product owner is the representatiibe product that has to be developed.
The product owner can be an external customer mesae with a special interest to the
final product (Schwaber & Sutherland, 2013; Grimdngd2013)

The project work is organized in short cycles, hare known as sprints. These sprints
span a period of a couple of weeks to a month. Epdht starts with a preparatory task to
define the tasks that have to be undertaken. Epdhtsends with a delivery to the
customer or product owner that will be followed lwia sprint reflection. The sprint
reflection is a meeting where the progress of #st sprint will be discussed with the

scrum team, project owner or customer. (Schwab8uerland, 2013; Grimheden, 2013)
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The product is defined in a product backlog. Ithe product owners’ responsibility to
make sure that the customers’ expectations arectefl in the product backlog (Kettunen,
2009). This product backlog is made in cooperatotih scrum team and the product
owner. At the beginning of each sprint a new spraxtklog is made. The sprint backlog is
made as subset of the product backlog by the ptoaolwner, the scrum master and the
scrum team. In the creation of the sprint backlogst stress will be put on the features
that create the most value to the customer. Dwsprints there are daily scrum meetings.
In these the daily scrum meetings all team membérsell what they did the day before,
what they are going to do on the current day afidwieat may be an obstacle in the
foreseeable future. (Grimheden, 2013) This scrunthatmlogy is simplified shown in
figure 7.

___Product owner

Scrum master
S

Sprint Scrum team Delivery
backlog i

>

Sprint

Sprint planning Sprint retrospective

Figure 7: Scrum illustration (Grimheden, 2013)

Scrum is a customer driven methodology. This casden from the product backlog that
is governed by the product owner and initiated riyithe planning phase. This product
backlog is continuously iterated throughout thggrband will record the current features
to be developed. The product owner should ensuat tiee customers’ needs are
represented in the product backlog all the timeingGeden, 2013)
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Factors that are critical for success in Agile piciddevelopment projects am@istomer

satisfaction, customer collaboration, customer cd@ment, decision time, corporate
culture, control, personal characteristics, sot@t#ure, and training and learning (Misra
at al, 2009). Control has been recognized as orteeomain critial factors. In the agile
product development project control is possibleirdurthe daily scrum meetings and

weekly progress showcases to the customers (Mista, 2009).

Another important factor is customer commitment.eOof the principles of Agile
development is to give the highest priority achieustomer satisfaction through early and
continuous delivery of valuable products (Kettun2d09). This means that the customer
should not only be available when needed, but shaido be committed in the NPD
project. Recruitment of employees should not omycbncentrated on experience but also
focus on the characteristics like honesty, williegs to work with others together,

collaborative attitude, willingness to learn ansease of responsibility. (Misra at al., 2009)

There are many advantages of APD compared to giteefuct development methods:

(Petersen & Wholin, 2009)

« Transparency and controControl and transparency is achieved by having Isaral
manageable tasks. It is also clear who assigneddb task, this results in transparency
and high quality deliverable as the team membee$ personally attached to their
tasks.

» Learning, understanding, and other benefits of faeéace communicationn Agile
development there is a lot of face to face contis brings makes different functions
understand each other and makes communicationshmaser.

* Frequent feedback for each iteratiokfter every iteration there is a feedback moment.
During these moments knowledge can be transfemedfeedback can be given on
everyone’s work.

* Low requirements volatilitySmall requirements packages are prioritized andgoan
quickly into development due to théimited scope. The main advantage of this short
implementation period is that there are small chantbat the customers demand has

changed between the development and the release
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 Work started is always complete@nce the task has started, the work has to be
finished in order to continue to the next task. Ti@n requirement for this advantage

is that the tasks are well prioritized.

Like any other product development methods, APD abss its disadvantages and critical

issues: (Petersen and Wholin 2009)

» Testing lead times and maintenan@®e realization of continues testing with a wide
variety of platforms and test environments is @mding and requires much effort.
Also the release of several different versions leé product makes it harder to
reproduce the fault and solve the problem.

* Management overhead and coordinatioNorking in small teams, requires a lot of
management effort. Coordination is needed to kdepeams working towards the
same goal.

« Little focus on architectureThe company is planning different project on tingeline.
However dependencies between the projects are awared. When one project is
implementing a specific component, it has no cdnéneer other projects that are
implementing another component in the same product.

* Requirements prioritization and handovér for example scrum the product backlog is
showing the highest priority always at the top e backlog. Getting the priority list
right is a challenge as the requirements list enging according to the demand of the
customer.

» Test coverage reduction of basic te¥eams have to conduct unit testing and test their
overall package before delivering the latest versidhis leads to developers and
testers working closely together. In that casedéeelopers are able to influence the
testers

* Increased configuration management effo€onfiguration management has to
coordinate a high number of internal releases,aah énternal release is a potential

market release. (only valid in software developragmbjects)

6.3. Lean product development
In 1990 the automobile industry realized that Japarautomakers were simply better than
their European and U.S. competitors. In 1991 JimmaAkk, Dan Jones and Dan Roos

introduced the term lean manufacturing in their hobhe Machine that Changed the
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World. The book described the production system fromotayhat was better, faster and
cheaper (Womack at al., 1991).

The book was the start of a revolution in manufaetu But the authors pointed out

quickly that only one chapter of the book was feeason lean manufacturing. The book is
concerning the whole enterprise, which also inctudther departments like marketing,
logistics and product development. Toyota’'s prodietelopment methodology was lean
product development (LPD). This system was of agefor many researchers as it was
shown to result in lower cost, quicker developmemes, and higher quality than the

product development practices that were used dirtteeby Western and U.S. competitors
in the automotive market. (Morgan & Liker, 2006)

Nowadays LPD concepts are not only composed ofTtheta LPD principles, current
LPD also incorporates other improvement technighes help to develop products and

services faster with less effort and fewer errfirtedn & Farris, 2011)

Ledn and Farris (2011) define LPD: dbe cross-functional design practices (techniques
and tools) that are governed by philosophical umpd@nings of lean thinking — value,
value stream, flow, pull and perfection — and canused to maximize value and eliminate
waste in product development.

There are many different opinions by authors of Ksoand journals about the LPD
principles (Radeka & Sutton, 2007; Ledén & Farrisl12D) Some authors apply the
principles from manufacturing to product developimemhile other authors claim that
manufacturing needs different principles than thedpct development. Ledn and Farris
(2011) wrote in an article about the literatureilmde on LPD and the different principles
that govern LPD. In their article they publishedadle with the main LPD authors and

their opinion about the LPD principles. In tablgHis is shown.

Table 1: Main principles in lean product developmeh(Léon & Farros, 2011)

Authors LPD principles

Haque and JamesSpecify value; Identify the value stream and elimbén waste

Moore, 2002 Make the value flow; Let the customer pull; andger perfection
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Oppenheim, 2004 Define value (by delivering a rolprsduct design in minimurp
time and costs through waste removal); Define tleesstreams;
Make the work flow; pull (*by doing the right workight”),
pursuit perfection (in both, perfect planning arafect first-time

execution of the flow).

Morgan 2002; Liken Understand value from the customer's perspectiventchi
and Morgan, 2006) | Gembutsu (go to the source); Eliminate the nonreisdp
Minimize hand-offs and build in accountability byewloping
Chief Engineer; Examine multiple alternative sauos; Integrate
suppliers into PD system; Apply lean manufacturprgiciples
and create flow in tool and die making; Set veredsiic,
measurable goals; Practice very early, detaileceduding; Use
flexible capacity strategies; Employ rigorous stamlization to
create flexibility and reduce variation; Front lo&D process;

Build-in-learning and continuous improvement

Ward, 2007 Value focus; Knowledge and operationalue stream
Entrepreneur system designer; Set-based conclwerggiheering;
Teams of responsible experts; Cadence flow and pull

Cusumano and Prefer heavyweight project managers to lead prejé&averlap PD
Nobeoka, 1998 phases; Work with cross-functional teams; Involupmiers with
high-level engineering; Use rapid model replacemémthniques;
Design for team and project manager continuity; édeyy good
communication mechanism; Frequently expand modekli and

Modle incremental product development.

There are certain topics that can be found in mb#te authors’ principles: value creation,
eliminate waste, flow, pursue perfection, and puhese topics will now be discussed

further.
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6.3.1. Value

In LPD, value is what the customers actually wémtorder to create successful products
developers should focus on what the customer igngito pay for. Lean companies have
to focus on value streams to eliminate non valudirgdactivities. Inside the organization

there are several value streams. The operatiohs gtream includes the activities that are
transforming raw material into a product that isuggat by customers. The development
value stream includes all the activities betweecogeizing an opportunity and the

manufacturing. The development value stream itdels not create any value to the
customer, but the development value stream creléesperational value stream. (Ward,
2009)

Ward (2009) presented in his book instruments toasuee the value of product
development. The first instrument is the Return Iomestment (ROI), with the ROI

calculation people can see the effect of their wdrke ROI calculation is a simple
equation: (earnings — investment) / (the totaltiriee of the product * the investment). The
ROI calculation can show a low investment rateha&t beginning of the NPD project,
which means that the product development proje@dsiemore investigation on the
profitability. (Ward, 2009)

The second instrument presented is the projecttiefates. This instrument is measuring
the defects in the product development project. ditganization can gain profitability by

eliminating the possible project defects before NlRD project starts. The defects should
not be eliminated by adding more test, gates, siges, etcetera, but by making the
process understandable and simple for everyones. ibtrument can be used before the
project starts but can also be used during theeprojn this case the instrument will

estimate the probability of failure and successcBlgulating the probability of success per

subsystem, the probability of success for thedygtems can be calculated. (Ward, 2009)

The third instrument is the focussing on creatibkrowledge value. Almost all defective
projects result from not having the knowledge ia tight place at the right time. Therefore
it is important that usable knowledge in basic ealthat will be created during
development. In general engineers in U.S. spentb 8D% of their time creating value.
Managers spend about 5% of their time on the aeatf value. By reducing

administrative work employees can focus on truei@alreation. This instrument means
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that the developers and managers will be askedrhowh time they spend on true value

creation and think about how much this could begased. (Ward, 2009)

The fourth instrument is the cycling time. All orgaations want to speed up their product
development, but development is hard to measurés ifilstrument is focussing on the

cycling time to come from a concept to model to wation tests or from concept to

prototype to test. This instrument can be appleddtermining the basic learning cycle in
the organization. After this the organization cam & reduce the learning cycle time.

(Ward, 2009)

The fifth instrument is the knowledge grade ane ratt exchange. With this instrument
employees should grade the company’s ability tonlea each phase of the product
development. The company should try to get similfarmation from a lean competitor’s

organization and evaluate itself. (Ward, 2009)

The last instrument is the lead time measurementere are inside the product
development process several points were lead toukl de measured. The reaction time is
the time between the opportunity appearing andctimpany’s decision to invest in the
opportunity. The exploration time, the time neededexplore the several alternative
solutions and implementations. The lock in timee thme needed to decide on a single
solution. The fix-up time, during this time the coamy tries to deal with the problems
related to the solution. This instrument can beliagdy the organization by measuring
the lead times in the own organization and complaiseto a lean company in the same
industry. (Ward, 2009)

6.3.2. Eliminate waste

The element of waste in lean product developmentrhesed a lot of discussion. Some
authors on emphasise the waste elimination in lg@duct development, while other

authors emphasize on the creation of flow (Radekdt8, 2007; Reinsertsen, 2007). In
the lean terminology waste is known as muda. Wastenuda are activities that use

resources but do not add value for the customerd®o& Liker, 2006). There are seven
waste categories. These are originally coming fteenlean manufacturing, but can be also

applied in product development. In table 2 thesevaste categories are shown and
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explained. In the third column is shown how theegaties can be applied in product

development.

Table 2: Seven wastes of product development (Morga& Liker, 2006)

Seven wastes What is it Example’s in product devghment

Overproduction Producing more or earlier than Batching, unsynchronized concurrent
the next process needs tasks

Waiting Waiting for materials, Waiting for decisions, information
information, or decisions distribution

Conveyance Moving material or information Hand-offs/excessive information
from one place to place distribution

Processing Doing unnecessary processingStop-and-go tasks, redundant tasks,

on a task or an unnecessary taskeinvention, process variation, process

variation — lack of standardization

Inventory A build-up of material or Batching, system overutilization,

information that is not being arrival variation

used
Motion Excess motion or activity during Long travel distances/ redundant
task execution meetings/ superficial reviews
Correction Inspection to catch quality External quality enforcement,
problems or fixing an error correction and rework

already made

When companies start to apply lean, many look air throcesses wildly and start to
eliminate waste. But when they step back and letpitocesses run, the people become
overburdened, sick or the equipment will break doWms leads to management deciding
that lean does not work. These companies forgdtléaam thinking has made it easy to
identify waste and pull it out of system, but ikea much more effort to create an evenly
balanced flow of work. (Ward, 2009)

6.3.3. Flow

Ward (2009) defines flow asFfow means that knowledge and material are avadabl
when needed, in bite-sized chunks that can be bar@disily’ Flow can be visualized by
mapping the value creation process in the prodeceldpment. The ideal LPD flow is a

steady progress of the value stream through allpakods with minimum waste and each
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period terminating in an integrative event. Fig8rgives a schematic illustration of the

flow in an idealized timeline. (Oppenheimer, 2004)
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Figure 8: Lean product development flow (Oppenheime 2004)

The flow begins with the value definition and plamg) captured in a value stream map
and ends with the release of the deliverable. Betmtee beginning and the end, the flow
proceeds at a steady speed. The flow consistslafga number of equal work periods

called takt periods. All the takt periods have égual short duration. The role of the takt
periods is to provide a constant, common, and #atuhythm for the whole team. The

takt periods all have the same deadlines, but dmecessarily have equal efforts or team
composition. (Oppenheimer, 2004)

6.3.4. Pursue perfection

As product development project are very expensivas important that the project

succeeds at the first attempt. Therefore this faciple can be interpreted in two ways.
First of all, it can be interpreted as perfect plag of the lean product development flow.
A detailed and well-made value stream map is nacgder perfection, but is not enough
alone. The fast flow of the value stream maked @ flow very sensitive to instabilities.

It would be naive to think that there would occay @roblems in the LPD flow. Thus this

principle can be also understood as perfect fins¢-texecution of the flow. The problems
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that are occurring require special mitigating meth@nd tactics. These tactics can be

divided into three enablers. (Oppenheimer, 2004)

The first enabler is the program Leadership andddament. Good leadership is essential
and cannot be delegated. The Chief Engineer sHeattithe entire LPD flow programme
and he or she should be the sole “owner” of thegrammme and therefore totally
responsible for the programme. In addition the CRiggineer should have authority over
only a small direct staff. The Chief Engineer skoohly be responsible for delivering the
product value, directly focusing on product integrand good engineering work. The
programme manager who is reporting to the Chiefigegy should handle all the
administrational tasks besides the main work flawas a parallel flow. (Oppenheimer,
2004)

The second enabler is Team Training. The LPD fleweéry different from the more
traditional product development methods. Therefalle participants should receive a
proper training on LPD. The participants shouldensthnd the value stream mapping and
the importance of the takt periods. Furthermore, plarticipants should be trained to
identify and understands the wastes in the prodereélopment process. Also, roles inside
the project ought to be clear to all participardege important aspect here is that all
participants should also be aware that bringingceams and issues to the attention of the
core team is appreciated and welcomed. Further agriwation and coordination needs
should also be addresses in the training. (Opperdre2004)

The third enabler is the Mitigation of uncertaistiand unexpected events. As product
development uncertainties can vary in scope, efiicstrategic and tactical mitigation of
uncertainties is critical to the LPD flow succedscertainties can be classified into: lack
of knowledge, lack of definition/specification, kaof statistical characterization, known
unknowns and unknown unknowns. There are sevetaation actions possible. The best
mitigation action is mostly depending on the clasdiuncertainty. All project members
should become familiar with the uncertainties andow the mitigations needed.
(Oppenheimer, 2004)
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6.35. Pull

Morgan and Liker (2006) explain in their book tltaistomers pull what they want from
the store shelves and store owners replenish #lgeshwhen needed, the store owners is
restocking what customers have purchased. In matiag this principle is also clear.
There is a direct link between the customer andsiingplier of the material in a pull
system. The smaller batch sizes the producer makes;loser the operation is. In one-

piece batch sized the factory has to fully streaediwith the workflow of the customer.

Oppenheimer (2004) defines pull ag€ concept of each process “pulling” the incoming

work from the upstream process when needed arigtiarnount needed.”

In LPD the projects participants store the reledggroduct and manufacturing data so that
the data can be pulled as required by the nexvotinectional organization. Cross-
functional teams maximize the utility of the avhll data and the participants strive to
work with stable data. For example, in earlier ghaisthe NPD, the development team can
seek out data that seems to be related to thecpimjg does not concern it yet. This data
can be stored and used later in the project. (Moegal Liker, 2006)

6.3.6. Lean product development conclusions

Lean has shown to have many advantages in mantfagtiWWhen lean is applied to
product development, there are some observablentayes there (Womack at al, 1991,
Ward 2009). Advantages named in literature are:rtehatime-to-market, improved
productivity, better collaboration, lower produadsts and fewer changes at the end of the
development (Radeka & Sutton, 2007). Unfortunatblgre are not that many success
stories about LPD known yet, but many companiescareently experimenting with lean
and in the trends can be seen that more literainoelld become available in the future
(Ledn & Farris, 2011).

Currently there are many different opinions anddwels about LPD. LPD has a different
meaning inside companies and also authors and kkantsudiffer on the detailed definition
of LPD (Radeka & Sutton, 2007). At the moment thisreot one key model that can be
used, when a company decided to go in the LPD tilrecThis makes implementation

very complicated and requires a lot of research.
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7. COLLABORATION

Collaboration is critical for any organization'sceass. It can help companies create
competitive advantage by utilizing the dispersedoveces and expertise of their
departments. Successful collaboration can help eospncrease its profits, improve
decision making and reduce cost trough cross depattl sharing of insights, expertise
and best practises. Sharing ideas can lead to atisovand working together might help

departments pursue goals involving whole orgareratiPatel et al., 2011; Bruns, 2013)

Bedwell et al. (2012) conducted a research conegrrthe conceptualization of
collaboration. This research is combining literatinom different fields and perspectives.
The definition created in this research and usettis thesis is that collaboration isarf

evolving process whereby two or more social estitietively and reciprocally engage in
joint activities aimed at achieving at least oneargdd goal (Bedwell et al.,, 2012) “.

However, Pater at al. (2012) notified the neednuiuding the notion of time into the
definition of collaboration. The paper is adding tiee above cited definition that

collaboration occurs within a single episode oreseof episodes.

As mentioned in the above citation collaboratiomisevolving process. This means that
that people are interacting with each other anttti@process is dynamic and of evolving
nature. This shows that collaboration is a protlesiscan evolve, improve and change over
its life cycle. (Bedwell et al., 2012)

Collaboration is an interaction between entitielsede entities refer to individuals, teams,
units, departments, functional areas and orgaoizsti These interactions can occur on
many levels, or even across levels. In fact, collative processes at lower level may
affect the higher level and vice versa. This meéhasthe definition of collaboration shows
that collaboration can occur beyond just individuahd teams and across levels of analysis

and involve combinations of entities. (Bedwell et 2012)

Bedwell at al. (2012) also mentions that collakiorats reciprocal. In practice this means
that collaboration requires active, mutual engagenfleom all the involved parties. To
give an example, a party dictating and controlliagother party cannot be seen as

collaboration but work delegating. However, colledimon does not require equal
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participation or engagement, instead it is critit@lt all entities are involved and work

interdependently and contribute sufficiently towsardaching their joint aims.

One main element that is separating collaboratiom fother forms of shared work — terms
such as co-work, cooperation and teamwork - isasaeshgoal. The process of collaboration
can only occur if all the involved entities shateleast one mutual goal. Without any
shared goal there would be no reason for the estitt work together. It is also possible
that the collaborating entities have conflictingalgo In fact it often happens that both
collaborating partners have conflicting goals. Timeans that the collaborating partners
must work through their conflicts to achieve thehared goal at the endpoint. (Bedwell et
al., 2012)

Patel et al. (2012) defined 7 different types afieas that hinder or prevent collaboration:
non-supportive organization, inadequate partnem@ngngements, weak management,
poorly conceived/planned/managed projects, teclgyoloorientation, inadequate

knowledge management and unacceptable costs. Tlaesers and their root causes are

shown in appendix 3.

In order to create a stable and good collabordtietveen the project members there are
several general factors that managers should takeconsideration. William (2013) lists

the following:

Establish a common vision and goals — the goalshbmamgeneral but should be

compatible to all parties.

» Foster trust — Beginning a collaborate activityhmitrganizations and individuals

that already have a trusting relationship is mikedy to succeed.

* Provide value — The different partners all have pat an effort into the
collaboration. The partners should find supportn@asurable results that support
their distinctive missions.

* Communication — Communication is important for dirf trust and creating a
common vision and goals. In most cases, meetingtr@emain and important

resource in collaboration. Meetings should be lengugh to give all parties the
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chance to share their issues and ideas. When themegood relationship, the

communication atmosphere will be safe, allowingdsin and openness.

» Recognize power and conflict — Common vision andlgotrust, and good
communication will decrease the negative impactpmker struggles and other
conflicts.

» Create structure and administrative support — Adstrattive support is one of the
critical factors for success. Administrators arelealto create structure for
communication, coordination of services, guideljmetes, minutes, leadership and

management of agenda’s.

* Provide the medium leadership — A collaborativggmbis composed out of several
individuals which are linked through each other dymmon goals. As leader
building consensus is needed, use open commumicatid have alternative ways
to create harmony. In successful collaboration qutsj the leadership is often

dispersed and unrecognizable.

7.1.  Collaboration in NPD

There is a clear relationship between collaborat@md improved new product
development processes. Several researchers havkiden that collaboration accelerates
product development. However, how multiple groupme together and interact in order
to create a successful new product still remaimslpainderstood. (Jassawalla & Sashittal,
2000)

Jassawalla and Sashittal (1998) define NPD relattess-functional collaboration as a type
of cross-functional linkage, which in addition tiglh levels of integration, is characterized
by participants who achieve high levels of , akstess, transparency, mindfulness and

synergies from their interactions.

One of the most common problems in collaboratioprivduct development are addressed
by Jassawalla and Sashittal (2000). In product ldpweent most of the decisions
concerning the product development are made bydéwelopment team. This leads to
supporting functions not feeling connected to tiRDNoroject and they will prioritize their

daily operations above the NPD projects. Accordm¢heir research supportive functions
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gave more priority to the NPD projects in companidgere the supportive functions had

more power in the decision making in the NPD prgec

Appendix 4 lists the effective and ineffective tmology transfers in new product
development process recognized by Jassawalla asfttah(2000). This table shows how

different groups should come together in orderéate successful complex new products.

7.2.  Collaboration project management

There are several frameworks for collaborativeguty. There is for example the Forming,
storming, norming, performing, and adjourning framek from Ellen Gottesdiener
(2003), whereby the collaborative projects are ddidi into 5 different stages. Here the
collaborative session or workshop is the main foolsuccessful collaborative projects.
One, more recently published, collaborative framdgwis the Collaboration life cycle
(CLC), developed by Hilda Telligu (2008)

According to the CLC framework there are typicadlydifferent phases of collaboration
inside the collaboration process. These four phases Initiation, Formation,
Decomposition and Operation. These phases forntla tyrough which the collaborative
project runs. The CLC framework is visualised gufie 9. (Telliglu, 2008)

In addition to different phases there are alsoedgifit roles active in the CLC framework.

Each of the team members has one or more of tlésg but all roles have to be present
within the project team. These roles can be donedifigrent by the same person:

(Tellioglu, 2008)

* Members — The members of the group are workingthegethey can discuss and
exchange knowledge with each other.

» Initiator — This person is the founder and organafehe group

» Experts — The experts bring knowledge and competémthe project. Experts are

in most cases key personnel of the organization

* Moderator — This person is in most cases a keyopeo$ the organization and is

needed to organize the group
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» Sponsor — The sponsor has the hierarchical poweasrdamote the group. This
person is interested in the result of the project.

* Boundary spanner — This person is only needed wthere are several groups

working and information exchange between them exled.

Figure 9: Collaborative Life Cycle framework (Tellioglu, 2008)

The collaborative project will start with an iniiian, then a formation, which will be

pursued by operation and the project will closéhwiite decomposition.

In the initiation phase, which starts the collalbora the need for the collaborative
workgroup is defined by the initiator or multipleitiators. This means that the initiators
have to decide if the collaboration is needed theorto reach the common goal. In this
phase the complexity of the work, the durationtaf tvork and experience with similar
projects should be considered. There also has todeeision if the collaboration is needed
in order to reach the goal. If the collaborationniseded for the specific project, the
workgroup can be built. Before the workgroup cancbeated, the reason for the project
should be identified and clarified by the initiatdihe reason behind the goal should be
understandable for all future team members. Afier the initiator can start identifying the
potential team members and when all the team me@verselected the identifier can start
inviting the desired team members. The result af fhase is a final list of project
members. (Telliglu, 2008)

The second phase of CLC is the formation. This @hsarts by defining common goals.
This list of common goals should be made with thére group. People can also define
their personal goals and discuss them with therad@n members. After all the goals are
defined, the group should negotiate about the prgjeal. The goal should be refined after
the negotiation by the initiator. When all team nbems understand and agree on the goal,

the roles for the collaborating members should dentified. It is good to have some



41

negotiation about the different roles, so thattedlm members understand the importance
of each role. When all the roles are defined, thesrcan be assigned to the team members.
The final task is to set up the working environm@itis means specifying the information

technology structure and defining the deadlinesvaowk agreements. (Telliu, 2008)

The third phase of CLC model is the operation phbsthis phase the team members start
with their work and the actual communication andrdanation is performed. One of the
main underestimated issues in collaboration isctienge management. It is important to
discuss changes in the project goals, scope, ovlesganizational structures. (Telio,
2008)

The last phase of the project is the decomposifibis phase starts when the project goals
are reached and it starts with publishing the tesofl the project. After the results are
published it is important that the group memberepkén contact. Like this the group
members have a chance to create a network andccakaborative projects can be easier.
Also the coordinated work environment and workgr@asp decomposed in this phase.
(Tellioglu, 2008)
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8. COLLABORATION BETWEEN SUPPLY CHAIN AND RESEARCH AND
DEVELPOMENT

The relationship between the Research and Develapdepartment and the supply chain
is an important but complicated relationship. Bfthctions are able to affect each other
performance in a positive and negative way. Fifsalbthe Research and development
department is creating the products that have tmdreufactured and distributed within the
supply chain. This means that the research andajgwent department is determining a
large portion of the supply chain costs. At the saimme, the outcome of the research and
development department depends on the supply chiais.is due to the fact that decisions
made in the supply chain are contributing to thecess of the product development.
Decisions like supply chain structure, positionofgthe production sites and warehouses
and outsourcing concepts are influencing the ougcofithe product development. (Pero et
al., 2010).

As mentioned before in this thesis, it is proveatttihere is a clear relationship between
collaboration and improved new product developnpeatesses. Several researchers have
concluded that collaboration enables product dgeént to accelerate. When focussing
on the collaboration between research and developara supply chain there are several
advantaged for the NPD project team. (Hilletoftliz&éksson, 2010)

NPD requires an overview from strategy to comméimation. This leads to incorporation

of several functions like, marketing, sales, praddevelopment, manufacturing and
distribution. In this case the supply chain managens able to provide feedback from for
example the logistics and distribution perspeciivethe different stages of the NPD

project. Another advantage of the collaboratiorthiat the supply chain design can be
created parallel to the NPD process. (HilletoftiESksson, 2010)

The NPD project should be driven by the customeésds, rather than by technological
improvements alone. This requires knowledge abcwatwhe customers actually want.
This means that the company should not only questibat kind of the product the

customer wants, but should also be interested fiornmation regarding the customer’s
service needs. The supply chain solution can betadao the customer service wishes.
(Hilletofth & Eriksson, 2010)
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In order to have a successful market release,rttaupt should be segmented, as customer
demands can vary a lot. The connections to sugpyncmanagement are that customers
demand different lead times and service levels a8 as the preferred supply chain
solution. Moreover it can be discussed that opamatishould be focussed on the same
customers segmentation in order to develop a trustomer driven product development.
(Hilletofth & Eriksson, 2010)

One more advantage is that NPD is creating contisiyonew products, which does not
bring the customers only a physical new producte Thistomer will also purchase a
package and services. These issues should alreadgrisidered in NPD project but will
be part of the supply chain solutions. By involviting supply chain management in the
early phases of the development, information exgbaman be optimal and the

development process can be parallel. (HilletoftBi&ksson, 2010)

NPD is focussing on developing new products. Théans over the timeline several new
products are released. Decisions about how and whproperly phase out older products

should be made together with the supply chain memagt. (Hilletofth & Eriksson, 2010)
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PART Ill: EMPERICAL STUDY

In this third part of the thesis the current sitoratof the case company is described. The
first part of the chapter describes the currentdpcd development process and the second
part describes the supply chain and the procesgkemthe supply chain function. In the
following part the product implementation processdescribed. The last part of this

chapter presents results and analysis of the ietesvthat are conducted for this research.

9. The product development process

The case company has defined 5 core processesid¢latibe how the organization is
operating. These core processes that are globadlysame are: Customer (sales and
marketing related processes), Delivery (sourcinglivdry chain and installation),

Maintenance (maintenance operations and spare pats®igement), Solution creation
(research and development related processes) amagddment support (company and

management and supported processes). The 5 caespes are shown in Figure 10.

é )
Solution creation Consumer
Management
and support
Delivery Maintenance
. W,

Figure 10: The case company’s 5 core processes

The new product development process belongs um@efoblution creation core process
under which there are four phases of product dewedémt. These four phases are not only
dividing the NPD process, but also determine theuctire of the research and

development department inside the case compang siexth phase has its own department.

These four phases are shown in figure 11.
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eDevelop eDevelop eDevelop *Manage

technology concepts products products
change

Figure 11: The solution creation process

The “Develop technology” is the first phase of thew product development process. In
this phase basic research is performed in the ndsatepartment. The research process
aims to find concept and process ideas and enatdtigiologies for the next phase, the

Concept Development. The average time span fosesareh project is 3 to 6 years.

Data that is used as input in the research is atelie from research institutes and
innovators, Innovation Tool (tool used inside thegamization), Expert Forum and

marketing feedback. The employees of the case coyngi@ also able to contribute to the
innovations with the innovation tool in the compamranet. The ideas posted in the
innovation tool are studied further by an expempoyees with a patentable idea can also
contribute by filling in an invention closure forand sending this to the patent office for

further investigation.

The main tasks of the research department are:
= Maintains Strategic Research Areas (SRA)
= Maintains Research Portfolio
= Negotiates contracts (partners / consortiums)
= Evaluates invention disclosures
= Facilitates IPR-trade
= Follows patents (Patenting landscape)
*= Runs patenting process
= Supports/facilitates public funding
= Participates in code/standard coordination

After the first phase is fully conducted, the saet@hase of the product development can

start. In figure 12 there is a schematic drawingtied different stages of the product
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development. The product development process pragefurther divided into smaller

parts; this will be explained later in this chapter

K-2 K-1 Ko K1
Concept creation Concept Development
and feasibility design and project

study validatition preparation

Figure 12: The product development stages

After the idea of the new product comes out offitst phase, the idea will be forwarded to
the second phase of the R&D department. The finstsp department is in charge of
developing the concept. The main phases in cortm@lopment are:

» Concept creation and feasibility study
» Concept design and validation

» Development project preparation

The main objective in the second phase process ieduce uncertainty. This means in
practice that the second phase is testing releuanertainties. The biggest thinkable
uncertainty will be tested first in order to stopnrpotential research as soon as possible.

The milestones the concept has to pass, span fr@nuil K-0.

After the product concept is developed, the prodeselopment process will continue and
proceed in the third phase of the proces. The tpitalse process is developing the new
product and the related processes (tools, instmgtand processes for supply chain and
front lines). This means that the technology andcepts are commercialized. The main
inputs for the this phase are:

» Verified and described concept
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* Business case
* Preliminary definition

« Definition of the concurrent project organizatiordasteering group

At the moment there are two methodologies usedhe third phase to develop new
products. The most used and well developed metbgglok the stage-gate model. The
company is, however, currently testing lean andeAgroduct development methods. The
case company is planning to implement this methagioln the future. However, lean and
agile product development is still under developtraard the tools and processes needed
for this new product development method are sdihg developed. Currently a few lean

and agile NPD project have been run. The feedbadarss positive and promising.

9.1. The third phase of product development with sige gate model

Most of the product development in the third phasealone following the concurrent
engineering model. This model consists of seveaalfel and interconnected activities.
The overall product development process is destribeghe Product Development (PD)
matrix where the different concurrent activitieg aepresented as rows. The main phases

and milestones in the product development are septed in the columns.

During the third phase a stage gate model is usdaép track of the projects process.
Every milestone includes criteria that have to Wéllied. After all criteria from the stage

are fulfilled, the Milestone is granted to the gaij Part of this state gate model is shown
in the figure 13. The criteria used to determinanimich stage the project is, cannot be

shown for confidentiality reasons.
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Figure 13: The stage gate model

The stage gate model is consists out of the foligvphases:

» Development project preparation

» Specification

» Prototyping

* Process preparation

» Piloting

* Ramp-up
In the development project preparation stage (K&)main goal is to validate the business
case of the developed concept, and create detaitpdrements specification that defines
the performance and features to meet the marketastmer needs. In the specification
stage (K2) the main tasks are to validate the temgets and the product design, and create
technical specification and project plan with therresponding implementation and
piloting plans. In (K3) the prototyping takes placéhis means that the technical
specification will be broken down into a detailgeksification and a technical design has to

be developed.

When the prototypes are ready and approved theegsqgareparation stage (K4) can start.
In this stage the implementation of the produab itte delivery chain starts. The delivery
chain consists of selling, ordering, sourcing, nfacturing, delivery and other processes.
Also documents related to the piloting of the priduave to be prepared at this stage. In

the next stage, Piloting stage (K5), the pilotinijj gtart. Piloting tests the delivery chain.
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The main purpose is to validate and finalize thecpsses and tools for the production
ramp-up. The products that are produced in thdipgostage will already be installed at
the customer. In the last stage, also known aRé#émep-up stage or K6, the product will be
released to the market. This leads to ramping apséies, deliver volumes, finalizing the

product and making sure that the processes pedoowording to the requirements.

When the project has gone through the second phge®ject manager will be appointed
to continue the project in the third phase. Thigjigot manager will coordinate the project
throughout the whole third phase. The project managll have to get resources (result
providers) through contacting the stakeholders afche respective function. The

stakeholders are usually the heads or directoteenflifferent functions. The stakeholder
will give a result provider to the project manatgehelp the project manager with the tasks

that have to be fulfilled concerning the function.

In a special tool, the stakeholders have to kesgktof progress of the project. In this tool
all the criteria of the milestone are describede Tlsult provider has to fulfil these
requirements and the stakeholder can colour therierigreen, yellow or red according to
the progress of the project. When the task hagogress and it is not ready yet the criteria
is red. When the task has been completely fulfithesicriteria is coloured green. When the
task is partly ready, but has considerably lowsisk the project success, the stakeholder

can colour the criteria yellow.

9.2.  The third phase product development with leaand agile approach

Inside the case company the lean and agile methgga$ a mixture of lean thinking and
the agile way of working. Scrum is used during thely work. Currently the case
company is experimenting with lean and agile prodieelopment. Research has been
done inside the organization concerning the leahaayile product development and at the
moment the methodology is tested by running a féet plPD projects. The first project
that used the lean and agile product developmemthodehas successfully launched the
product on the market. The feedback from the prodievelopment team and project
manager is positive and promising. Also the supg®fiunctions that had to participate in
the lean and agile NPD project have been very ipesifThe functions mainly enjoyed

monitoring the progress of the other functionsaastof only being focused on their own.
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The next NPD project that has been chosen to aseded agile product development has
started recently. This project has been able taon®certain issues that were not solved

the previous project.

The lean and agile NPD project start with the sate@ as the NPD with the stage gate
model, by nominating the project manager for thdONfPoject. The project manager then
meets with the chief designer, the third phasegs®owner and a quality representative to

define the stakeholders, vision and the backlay itst.

After this the project manager contacts the stakiens. The stakeholders define the items
for the backlog and make a rough schedule togetitr the project manager. The
stakeholders also nominate the result provideheffnction. The result provider will be
part of the project team and is expected to be 18@84able for the NPD project.

When the third phase NPD starts the team comeshimgand gets a short introduction
about the lean and Agile methodology and practiEesther learning about the lean and
agile methodology will happen in the project durthg work. It is also important that the
project team members know each other and can umetell as a team. Consequently
there is a “kick-off” meeting at the beginning dietproject where the project members

will get familiar with the project and each other.

The project is works in sprints of 2 to 4 weeksgoln general the project is starts with 2
week sprints, but when the project starts to becomoge mature the sprints can be
prolonged up to 4 weeks. During the sprints, thiggat members will meet daily in their
daily stand up meetings. At the daily stand up megeg¢veryone is expected to be at the
“project room” or at “project wall’. Team membersat are at a different geographical
location can attend the meeting by teleconferemcgmilar tools. A “Project board” — a

visualization tool- is shown in the project roomoor project wall.

As lean and agile methods emphasize on making tbgqgts as visual as possible, a
project board, containing tools for showing theguess, schedule and backlog, is used.

Figure 14 shows an example of a project board. apnof the project board the projects
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vision is clearly marked. Project backlog is shawrder the vision. The project backlog
always contains four boxes: To do, in progressifywand doneThe project can mark the
tasks in the right box and move this during thdydstand up meeting when the needed
progress has been madde risk chart shows where the main risks of tlugegt are at the
moment. The product roadmap is showing the relpkse of the product. It contains the

information about which releases and in which oeded with what content will happen.
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Figure 14: Example of the project board

The burn down chart shows the amount of work doneomparison with the estimate of
total work. Further, the progress map shows how hmpiogress has been made per
function. The rolling wave plans shows the planniogthe coming 3 sprints, the next 3
sprints and the 6 sprints after that. The work kdean structure chart is showing the
amount of work ready in comparison with the totaloaint of work.The last visualization

is the CAD drawings.

After every sprint, there is a sprint review whehe sprint goal is reviewed. At this
meeting there will also be a demonstration, drawimig prototype shown. This
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demonstration, drawing or prototype shown helpgaliging progress of the project and to
show how far the project is in the developmenthef product. All team members have the
opportunity to comment on the demonstration, drgvon prototype. In the sprint review
the project manager and the project team will alsbthe new goal for the next sprint.
Stakeholders attend every second sprint reviewsd grint reviews allow stakeholders to
comment and influence the project. The stakeholddisonly attend the meeting when
their function has been active in the project dyrihe last four to six weeks. After the
sprint reviews the stakeholders did not attendAarfA lean tool whereby all information
is shown on one A3 paper) newsletter will be senthém by the project manager to keep
the stakeholders informed.

The project manager and the project team membsosnaéet regularly to discuss the new
user story that the project members are going toAdothe project manager does not
always have enough knowledge about the item, thegtrteam members can explain the
project manager what the main complications arelawd many working hours he or she

needs per user story or task.

As the organization is still experimenting and pig the lean and agile methodology
there are still a few challenges that have to beranme. The first challenge is the
measurement of the project progress. The projecgrpss is in the current product
development method shown by the last granted roikestAs there are no milestones in
the lean/agile method, the project progress cabedaasily shown. The product readiness
is visible with the demonstration, drawing or ptgpe shown during the sprint review, but

this does not show the progress of the NPD project.

Another challenge that the lean/agile methodolagiacing is the resource allocation. The
organization is used to resource one person inrgeWPD project. In the lean/agile
methodology the resources should be 100% availfdsle®ne project at a time. In the
current organizational structure the supportingcfioms do not yet have enough resources

for these resourcing requests.

Team members have no or very limited knowledge alean/agile methodology. Before

the lean/agile NPD project is started the team nemwill get an introduction about the
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methodology and its principles from an internalnkagile coach. After this the team
members have to manage on their own. During thegrthe team members can contact
the lean/agile coach when some aspects of the ohalthgy are unclear. The last challenge
is the geographical location of the team memberthadean/agile methodology requires
physical presence during the meetings. Because othanization is operating and
developing products worldwide, some of the team bemare not able to attend a meeting
physically. The current tools and videoconferencesspbilities available in the

organization are not sufficient to replace the pdalgpresence.

Currently the main advantages of the lean/agile NP@ject have been discussed by the
project team and the main advantages were recaybizall the team members. The first
advantage they identified was the good collabonatietween the team members, the
different units and between the organization ardstipplier. This improved collaboration

has brought speed and better quality to the projéw next advantaged recognized is the
transparency the methodology brings. The projecinbe¥s are able to see what is
happening in the different functions and probleias be prevented and solved quickly and
easily. The last advantage that was mentioned éytbject manager was the commitment
of the team members. Because the team member®@¥e dvailable for the project, the

team members are much more involved in the project.
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10. THE SUPPLY CHAIN

About 2800 people are working in the supply chaorldwide. About 80 percent of the
raw materials needed for the products and partsbatght from approximately 100
different suppliers. Main targets in the supplyiohare ensuring timely, quality and cost

competitive supplies.

The supply chain has a clear structure. The sumplgin embodies of suppliers,
distribution centers and customers. The direct keygpare also known as first tier
supplier. The supplier of the first supplier is wmoas the second tier supplier. The third

tier supplier is the supplier of the second tier.

Suppliers are selected by the sourcing departn@mnircing is responsible of making the
contracts and agreements with the suppliers. Tipplign quality management (SQM)
function inside the sourcing department is ensutireg quality output from the supplier.
SQM is certifying suppliers with the color code®ie, silver, gold and platinum. The
better the color, the better and preferable istigplier. SQM employees will also visit the
supplier on a regular basis and make improvememspiogether with the supplier to strive
for a continuous improvement of quality. Qualitwisry important for the case company,
as suppliers are delivering their components or raaterials direct to the distribution

center. Products will be assembled for the firaetiat the customer’s location.

The distribution centers are not managed by the caspany but by logistic partners. The
logistic partner can differ per location. In totaére are 6 distributions centers around the
world, 3 in Europe, 2 in America and 1 in Asia. Tdhstribution centers are delivering
their components to the customer. In some casesstpplier can also deliver the
component directly to the customer. The produciassembled and installed by the
installation department at the customer site. Tomponents are assembled for the first
time together at the customer site, this requirgsh lguality standards from the case
companies own factory and suppliers. For the spare supply there is one distribution

center that is only handling spare parts.

The case company customers are located all ovewndiniel, as this company is operating
global. Products can differ per continent and samex even per country. The supply
chain is illustrated in the figure 15.
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Figure 15: The supply chain from the case company

The data flow is going in the opposite directiontlas goods flow. The data flow starts
from the customer. When the customer orders a ptpdhe order is recorded in the
tendering tool. This tendering software is makihg brder official. In the order all the
agreements with the customer are visible. The t@mglsoftware order is then transferred
to the Enterprise Resource Planning system. IrEtiterprise Resource Planning system
the order will be transferred into product compdeeand materials so the product can be

compiled and manufactured.

The supply chain process is part of the Delivemequocess. This core process is split-up

into 5 different processes: source, make, fulfil anstall, plan and return.

The main purpose of the Plan process, which is d@ona monthly basis, is to balance the
supply and demand for the coming 12 months. Trosg®ss is performed monthly because
of anticipation on any possible changes in futuesmdnd, and especially to support

growth, balancing the supply in order to satisty temand.

The Source process is completely handled by thecsmu department. In the Source
process strategic sourcing is done with the BENIbthod (Baseline, Evaluate, Negotiate,
Implement and Manage). With the BENIM method thstl®ipplier is selected and the

contracts signed and managed. One other importmtgb the sourcing process is the
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supplier quality management (SQM) processes. Tiisgss ensures the continuous flow
of high quality products from the suppliers. TheMb@rocess is tightly linked with other
processes, especially the BENIM process. The SQidgss exists out of three phases:
Qualification and Preparation of Suppliers, Measgirand Monitoring of Suppliers,

Improvement and Development of Suppliers.

The Make process is mainly handled by the Supplig (8U)). SU is manufacturing the
critical components of the products. All criticabmponents for the new products are
always manufactured by the case company itself. Maaufacturing operations are in

seven locations worldwide.

The Fulfill and Install process aims to optimize ttielivery towards the customers. The
process begins at the moment the front line reseaveorder and ends when all payments
have been received. The Fulfill and Install prodessanaged through a stage-gate model.
The stage gate model is operating as a backboeeery Fulfill and Install project. The

main goal of the stage-gate model is to increagdymtivity and speed in operations and to
harmonize the operations. Figure 16 shows the gjatge model schematically. The

criteria used to determine in which stage the ptojs, cannot be shown because of

confidentiality reasons.

Engineer Order Site Deliver Instal Hand over Close the
Book the order : . : ) . :
the order materials readiness material material delivery project

Pus! < Pull

Figure 16: Fulfill and install stage-gate model

The stage-gate model includes a push and pull Elie. push stream involves reaching
approved specifications and a total cost overviswaon as possible. In the pull stream the
manufacturing and installation of the necessaryiprgent is started as late as possible

respecting the agreed handover date to the customer
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The logistics process is also part of the Fulfiitldnstall process. Logistics is managing
the delivery network through focused managementhef real time information and

material flows. In addition to that logistics isaloptimizing the information and material
flows to support the global operations. The paakggif the products is also under the

responsibilities of logistics.

The last process inside the Delivery core procefise Return process, which is used when
the front line is sending products to the suppig lor when products are sent from the case
company to an external supplier. The Return procesovering three scenarios where

products have to be returned: return of defectreelpcts, return a product for maintenance

or repair and return excess products.

10.1. The preparation for ramp-up process

The preparation for ramp-up process is inside #s company known as the new product
implementation process (NPI). The NPI process id pathe NPD process. The NPI
process is implementing the new product into thgpluchain. The NPI process is part of

the third phase of product development processdrcase organization.

The main goal of this process is to get the prodmpiemented into the supply chain, so
the products can be sold and delivered to the mestoThe NPI process is driven by the
project manager. The project manager has to aetaad manage the other functions when

they are needed in the process.

Every NPI process should start with a kick-off niegt In this meeting all the involved
people come together and discuss the scope andudetd the project. After this meeting
all the involved functions should act as agreece @btive parties in the NPI process are:

Sourcing, Variant configuration, Logistics, Qualitanufacturing and Design.

The sourcing function is selecting the right sugpknd negotiating about the price and
guality conditions with the selected suppliers.tRermore sourcing is making and signing
the contracts with the supplier. The supplier dyalhanagement is also a task inside the
sourcing function. To be certain that the suppdin fulfil the needs of the case company,
some audits will be done by SQM. After the auditsagreement will be made with the

supplier on how the supplier can improve their talgges. All suppliers will also be



58

graded. There are 4 different grades possible. Most preferred suppliers are the

suppliers with the highest grading.

The variant configuration function is responsilde €reating the product structures in the
ERP system and other IT tools that are used ddhagroduct implementation and later

when the products are released.

The logistics function has three tasks in the nevdpct implementation process. The first
task is to organize the logistic outlook and prscdm practice this means selecting the
right logistic partner, selecting and preparing thstribution centre and calculating the
transportation times and costs. The second tasktbdogistic function has is the task of
creating the materials in the ERP system. The tiais#l is to create packaging for the new
products

The quality function is assuring that the qualifytlee product is going to be sufficient.
This means that quality is agreeing on the quéditels that have to be reached during the

production of the product. Quality is working clbstogether with other functions.

The manufacturing function has several tasks innt& product implementation process.
In the beginning of the third NPD phase the factorgnagement is helping the project
with the manufacturability of the product. As theal result of NPD project is the new
product in mass production, it is important to dasproducts that are manufacturable.
Another task that the manufacturing and souringdaiag together is the Make or Buy
decision. Here the functions will decide togetheithwthe project manager which
components are going to be bought and which compsrage going to be made. After this
decision the production plans can be made. Pragluglians contain practical information
about how the product is going to be produced arahtial information about the costs of

the production and the investments needed.

Design is making the actual product. The desigmtéarms the actual project team
together with the project manager or project owiée design team draws a 3d model of
the product in 3d drawing software and is respdesir the product design. Design is also

involved in the product testing.
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All the tasks that the functions have to fulfil adene by the result provider. The result
provider is a person that is named by the stakdenolhe stake holder has to approve the
tasks done by the result provider. Some smallections have stake holders who are also
acting as result providers.
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11. RESULT OF THE INTERVIEWS

Interviews were held to map the current state dfaboration between the research and
development department and the supply chain fumstidhese interviews are the main
input for this research. Multiple people from thffetent departments recognized the need
for improvement. In the earlier chapter is a sumnwdrthe interviews. The interviewees’
positions range from managers to directors and dezfddepartments. From every
department a same amount of people have been iswed, the size of the text per
function is only varying. This is due to the fdeat some participants did not have so much
input as others. Also some departments give calilom a higher prioritization than

others. An overview of the people who were intemed can be seen in Appendix 2.

The goal was to find out interviewees’ perceptidnttee state of current collaboration
between the research and development departmerdugpedrting supply chain functions.
Also their opinion about collaboration in generatlghow they are currently working on
better collaboration was pointed out. Furthermadetide interview try to address possible
improvement proposals from the interviewee. Thestjoes that were used in the

interviews can be found in Appendix 1.

Project management

In total there are five project managers intervidvi@ this research. There are two senior
project managers and three middle level projectagars. All project managers agree that
the collaboration between the R&D and supply chainld be improved. The average

grade given by the project managers is 5 out of 10.

The project managers have a common understandinghaf collaboration is. They all
agree on that collaboration is several parties imgrkogether in order to reach the same
goal. One project manager added also that trustrandparency are very important factors
for him. The reasons given for the bad collaboratidfer among the interviewed project
manager. Some project managers claim that there islear understanding of who is
responsible for what. Other project managers cldiat the supply chain functions have
too little resources to fully support the R&D praig One project manager gave as reason
that the supply chain is giving high enough prioi® R&D projects high enough and

therefore there is no commitment from the function.
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On the question concerning what the project marsatimmselves do in order to improve
the collaboration the answers varied a lot. Thg¢gotananagers answered that they tried to
communicate more often by mail/phone, update tlseltrgroviders or simply don’t do

anything extra.

Sourcing

From the sourcing function seven different peoplkerevinterviewed. The interviewed
people represent different levels on the sourciiggumization. All of them recognized the
need of better collaboration between the reseanchdevelopment department and the
sourcing department in the new product implemeunrtaprocess. Some examples came up
where the project team had made a contract witlpaler but the sourcing had not been
involved. When the sourcing department found oubualthe contracts there was no

correction to the contract possible anymore.

The sourcing function notified that the collabopatiof the NPD project depends a lot on
the project manager. There are projects where diaboration is working, but there are
also projects where collaboration is hardly orsexn at all. This can also be seen from the
grades that the different employees from the sogr&unction gave on the collaboration.

One interviewee gave a 7, while another gave 2bL0.

The sourcing manager that was interviewed hadl@em involved in one of the lean and
agile piloting projects. This sourcing manager wasy positive about the methodology
and he felt that the collaboration was improvedirdurthe project. According to the
sourcing manager the main reasons for the impromésmare the obligatory stand up
meetings where the whole team is meeting everyathaly the sprint reviews after every

sprint.

Logistics

When it comes to packaging function there is sillot to improve according to the
packaging manager. The product designers do notvkmuch about the packaging
solutions, this leads often to components or prtglticat are hard or impossible to be
packaged. The packaging manager is aware, thatp#oaging function could do

something in order to improve the collaboration. $8@ted some clarifications regarding
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the packaging process by making a clear pictukehaf is responsible for what He has also
made a presentation about the packaging processahde used to introduce new project
managers. The packaging manager is not that negatrout the collaboration, as he
knows that both departments are doing their bestem\grading the collaboration on a

scale from 1 to 10, the manager would give a 6.

The logistics department is also responsible ferdigistics process. The representatives of
this function admitted that there is still a lot itnprove on the collaboration with the
research and development department. The logistipeesentatives pointed out a few
things that they consider very problematic. Firssliythe project “kick-off” meeting. The
logistics representatives said that the projedt-bicis unstructured and are sometimes not
taking place. Another problem that was pointed isuthe different behaviours of the
project managers. The project managers are havifegetht communication methods and
different ways of working. Some of the project mges involve the logistics department
on too short notice, which is causing frustration @haos on their side. Others do involve

the logistics on time, but the communication is.bad

One of the logistics representatives had been wedbin the lean and agile NPD piloting

project. This representative was optimistic abbatproject, but pointed out that this might

be possible because it is a new methodology. Tiuesentative thinks that the targets and
idea setting behind the methodology is good, bat the organization should use lean and
agile for product development and not too muchefmphasizing creativity. Another issue

that the representative pointed out was the phlypresence in the lean and agile projects.
If more R&D projects used the lean and agile methagly, there would not be enough

resources available in the logistics departmeng Milanager also noted that more training
on lean and agile would be necessary as it was tsoeg difficult to follow and

understand the structure of the methodology.

The last task of the logistics function in the Npijects is the material management. This
task has caused some difficulties in some previwagct. The representative for this task
also claimed that there is still a lot to improve the collaboration aspect. He mentioned
that there is still a lot to improve on the comnuarion, since there is not enough contact
between the project team and the supporting funstible would also like to see that the

supportive functions can give feedback on decistbas are made during the project. Last
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point mentioned is that he would like to see a neiendardized way of working in the

NPD projects. Currently it is hard to handle thigedent working styles.

Manufacturing

The manufacturing representative in Finland thitiieg the collaboration depends a lot on
the project and the project manager in charge. Miamufacturing prefers the project
manager to come to the factory and discuss theegrogchedule and other needed
information in a face-to-face meeting. Also whearthare changes made or things have to
happen in a different manner than earlier discuskeg prefer the project manager to
come to their office and discuss. Two of the thmesnufacturing interviewees think that
the project manager often asks too late for involest or results. The members of the
manufacturing process would also like to be mormlired in the product development.
One of the interviewees felt that he does not laweinfluence on the NPD project, but
that the product is just “pushed” to his manufaomirprocess. The grade that the

manufacturing function would give on the collabaratfrom 1 to 10 is a 6.



64

12.  ANALYSIS OF QUALITATIVE RESEARCH

In the new product implementation process the sugphkin functions and R&D are
required to work closely together in order to make new product implementation
successful. As mentioned in the literature (Hilfdto& Eriksson, 2010) there are many
advantages for a collaborative NPD process. Algwractice it can be seen that the time to
market is heavily depending on the collaboratiotwleen the R&D and the supply chain

functions.

Almost all interviewees agree that the collaboratieetween the R&D and supply chain
functions is not optimal and that could be impravédey all agree that both departments
are well willing to collaborate but there are certaspects that prevent them from
collaborating at an optimal level. When it comeshi® goal setting in the collaboration, all
departments agree on the same goal during the Migbs; to bring the new product as

fast and well to the market as possible.

The new lean/agile product development has a pesgtifect on the collaboration between
the R&D and supply chain. The interviewees who haweeked in a lean/agile NPD pilot

project are all positive and enthusiastic aboud thethodology. The main reason for this
optimism was that the team members felt more irealin the project and felt that they

had a real impact on decisions that were made glting project.

It should be noted, however, that this optimism high interest might be due to the fact
that the methodology is new and the project diffess the “usual” NPD project. People
might be more willing to spend time and interestitorTherefore the results of the first
piloting project can be different than future lesgile NPD projects. It should be noted,
that the lean and agile methods implementatiomigning to happen soon. The lean/agile
implementation is a long term project. The secaitatipg project has only just started and
there are still issues (project control and thesptal attendance in global projects) that
have to be solved. Another problem during the plajects is the resourcing and training
in the supply chain functions. When lean\agile piiddevelopment will be implemented,
it also means that resources from the supply chmations have to be fully committed to
the project and cannot participate in many projatthe same time, as it is in the current
situation. The stake holders have to attend thtspviews every 4-6 weeks, which can

be demanding for these people as they have alsoafsrations to attend to.
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At this point the lean/agile methodology seemsadiwes many of the collaboration issues,

but as the full implementation is not scheduled tres thesis will focus on the stage-gate

methodology that is currently in use for most ofINBrojects. Also the factors that are

affecting the relationship between R&D and supgigino are only focussed on the current

projects that are using the stage-gate methodolddne data gathered through the

interviews about the lean/agile methodology isrepresentative yet.

The main factors that are affecting the relatiopdetween the R&D and supply chain

negatively within the case company are:

Communication

Communication is one of the factors impacting thecsess of NPD (Brown &

Eisenhardt, 1995). In the qualitative researchftimetions inside the supply chain
all agree on the fact that there is no or bad comeations between the R&D and
supply chain. The functions also commented thatcimamunication mainly goes
through email, while they prefer to have a diremtiversation by phone or face-to-

face meetings. Further do employees not know wh@&@otnmunicate to each other.
Product development methodologies

During the qualitative research became evident tth@tmethodology used during
the NPD project has a lot of effect on the collaton between the supply chain
and the R&D. In the lean/agile methodology all mtewees felt that the

collaboration was better. Main participants gavenasn reason the daily stand up
meetings and the sprint reviews that is are orgahimore regularly than the gate
meetings. The participants also felt that the stalders were more involved in the

NPD project than in the stage-gate methodology.
Project manager capabilities, personality and wiylstyle

The project manager has influence on the producteldpment process
performance and product effectiveness (Brown & ihsedt, 1995). In the
interviews the participants from the supply chaindtions agreed on the fact that

the project managers have different capabilitiess@nalities and different working
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styles. This causes problems as some project memnageilld like to get feedback
and involve the supply chain functions in the NRDj@ct. Other project managers
tend to do more work themselves and ask the sugin functions for help only
when they need approval or have a problem. Thisesakhard for functions to

schedule resources and to create a standard warletigpd on their side.
No standardized working practice

In the interviews the interviewees’ from R&D ane thupply chain, mentioned this
point as an important factor in the collaboratibhe project managers do not have
standard directives on the way they should workyesof the project managers told
that this is one of the main reasons that theyatdnow how to collaborate. They
do not know if the supply chain function or the jpad team is responsible of the
action or activity needed in the NPD project. Alke functions in the supply chain
are confused on their responsibility. Some funditeld that some of the task or
activities are sometimes done by the project telaum,in other cases the project
teams expects the supportive function to do thle tasactivity. In literature also
Jassawalla and Sashittal (2000) agree on the Fedt& standardized working

practice is needed for efficient knowledge transfer

“Kick-off” meeting

In the qualitative research became clear that tble &ff meeting forms a good
basis for collaboration. Even though the kick offeting should happen currently
in every NPD project, the supply chain functionsedothat this is not the case at
the moment. When there is a kick-off meeting atgteet of the NPD project, the
kick-off meeting is many times messy and/or unoizgeh The supply chain
functions would prefer to see a well-organized k¢kmeeting where all functions
are attending and where the agenda is made béfenméeting. In addition to that
the supply chain functions hope that they can exptbeir doubts and issues
concerning the project at the “kick-off” meetinga the kick-off meeting the

general project goals should become clear and ieguldo all participants.
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* Not enough resources on the supply chain side

In some functions of the supply chain (sourcing amhufacturing) there are not
enough resources at the moment to fully support\NtRB projects. The resources at
these functions have too many on-going projectsuigport and cannot give the
needed input. The project managers named thesertohepds and also the

departments themselves realized that there isréagfeoin resources.
» Lack of priority on the supply chain side

In the qualitative research some of the projectagars named that lack of priority
on supply chain side is the main reason for theectircollaboration level. The
supply chain is very busy with daily operations #imerefore does not have enough
time to focus on the NPD project. Some of the in&avees on the supply chain
side also agree on this fact. Lack of priority resbad impact on the NPD

successfulness. (Jassawalla and Sashittal 2000)

12.1. Collaboration with the lean/agile methodology

Literature and practice shows that the collabomatiwithin LPD and agile product
development is better than in traditional produetvalopment methodologies. When
comparing the main principles of lean and agile dpod development with the
requirements for effective technology and humarerattion, which is presented in
appendix 4, there many similarities. The only regment that is missing is routinely
cross-functionally trained employees. This requeamwill be added as improvement

proposal in the next chapter as it would improwedabllaborative environment.

There are some practices that improve the collaioporan the lean and agile product
development which are not present in the curraagesgate product development. These

practices were identified by the participants @ tjualitative research:
» Daily stand up meeting

The daily stand up meeting is providing a daily teah between all the participants of
the project. All participants can tell about thdaily tasks and problems they are
facing. Other team members can comment and helpatiipants. Through this daily

task discussion team members get familiar withrgphecesses than their own.
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* Physical attendance of the meetings

The participants of the qualitative research fouhdery pleasant to meet other
members of the project physically. The physicallggence makes it easier to discuss
issues and makes it easier for the participanteutt each other. Also in literature the
physical presence is expressed as positive faaloaibtion (Patel et al., 2012).

* Sprint reviews

The sprint reviews make it possible for the tearade the product and its readiness. It
allows team members to visualize the project amgbibduct. The sprint reviews also
make the senior management committed to the projéwt senior management will
meet the project manager every second sprint (¢€ks), which is much more regular
than in the current product development methodelRstal. (2012) showed in their
research that commitment to the project from semianagement is helping to create a
collaborative working environment.

* More visualization

The visualization used in the project makes theeturstage of the project and the
product clear to every team member. Also the teambers have the feeling that they
have to spend less time on information gatherisgyree picture can show many pages

of text.

All these practices can be referred back to agibelyct development methodology. In the
case company the daily way of working is dominaigie product development. The lean
methodology is used as way of thinking, minimizinge waste and efficiency

improvement.
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PART lllIl: DISCUSSION

In this last part of the thesis the improvemenppsals are presents and the prioritization

of these. This part is finalized with a conclusigaliability of results and future research.
13. IMPROVEMENT PROPOSAL

As the literature is showing numerous examplefiefadvantages on a collaborative NPD
project (Jassawalla & Sashittal, 1998), it is intpot that the collaboration in the NPI
process is improved. This chapter presents the owepnents proposed to the case
company in order to optimize the collaboration kedw the R&D and the supply chain
functions within the new product implementationqass. The improvements proposed in
this thesis are outcomes of the literature reseamtt the qualitative research. The
improvements proposed are presented in table thidrtable the factors that are affecting
the collaboration negatively are presented in #fedolumn. In the middle column, the
proposed actions are presented and on the rightlsedexplanation for the proposed action

is given.

Table 3: Suggested improvements to improve the calboration

Factors that are Proposed actions Explanation
affecting the

collaboration negatively

Communication — Communication training The current project managers
for the project managers have all different way of
and result providers of th communicating and different
supply chain functions  level of communication
- Clarification on how and capabilities.
in which period of time
communication has to
take place.
(communication

instructions)

Working methodologies - Implement best practices The lean/agile implementation

from the lean/agile into product development cannot
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Project manager
capabilities, personality
and working style

No standardized

working practice

Kick -off meeting

Not enough resources
on the supply chain side

methodology until
lean/agile can be fully

implemented

Consider collaborative
aspects when hiring new
project managers

be realized in the very near
future, as the supportive
functions have to go through a
transformation (training and
resourcing). In the meantime the
best practices from the
agile/lean methodology can be
used. These best practices would
be the daily stand up meetings
and the regular review with
stakeholders.

New project managers should
have the right skills

Clear process descriptionCreate work instructions for all

Clear role descriptions
Clear description who is
responsible for creating
and doing certain
tasks/activities and by

who should validate this

Require a kick-off
meeting from every
project. Make a template
of the agenda for the
kick-off and require the
attendance of every
participant in project

Address this problem to
the head of the supply

the employees involved in the
NPD project, so the know what

they can expect from each other

The kick-off meeting should
make sure that the goals of the
project are known among the
supply chain functions and make
sure there are common goals. In
the kick-off meeting the scope

of the project should become
clear so stake holders can
appoint the right result provider.
This thesis is written for the

technology organization and

chain and the heads of theherefore the only action that be

supply chain functions.

expected from the technology
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organization is to inform the
other organization
Lack of priority on the - Involve the supply chain By taking part in the decision
supply chain side functions in decision making process the supportive
making during the NPD  functions will feel more
project involved and give more priority
to the NPD projects (Jassawalla
& Sashittal , 2000)

Knowledge is not — Collect lessons learned  With the collected lessons
optimally used - Train employees cross- learned, best practices can be
functional shared and discussed. Also

problems that have occurred
during one project can be

prevented in the next project.

By training the employees cross
functional, the employees will
get more experience in different
fields and know better how to

collaborate.

13.1. Prioritization of the proposed actions

Not all the proposed actions have the same impattequire the same amount of work to
be implemented. Therefore it is important to ptine the actions. There are three main
actions that would require the highest prioritye$a actions do not require much effort but
will have a big positive impact on the collaboratibetween the R&D and supply chain

functions.

The first prioritization is the clarification of ¢hprocesses and responsibilities inside these
processes. By mapping the processes and respdresbithe working methods should
become more consistent and not only be dependetiteoproject manager. The process
map will also create alignment in working methodsl @ll parties involved in the NPI
process will know other employees’ responsibiliteasl their own responsibilities. This

recommendation will create transparency and syeerigithe NPD process.
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The second main recommendation is the kick-off mgein combination with the
communication plan. The kick-off is a meeting & thpening of the project where project
members should be able to discuss the issues dt Rare of the points that should be
discussed is the communications channels and fregueBy allowing comments and
feedback from the supply chain functions in thggxt the supply chain functions should
feel more involved and will give the NPD projectst@matically a higher priority. This

proposal will create commitment, improved goaliagtand transparency.

The third main action is the implementation of besactices from the lean/agile
methodology until lean/agile can be fully implenmesht The main best practices related to
the collaboration are the daily stand up meetings the regular meetings and updates of
the stakeholders. This action requires more wodh tthe previous two actions as other
functions than the R&D department have to be inedIvThe daily stand up meetings will
improve the collaboration aspects of transparermmymnmitment and cross functional
working. The regular meetings and updates of take$tolders should improve the senior

management engagement.

Two other recommendations that cost less in terimgook but that yield also less result
are the collaborative skills and attitude additimnthe project managers’ recruitment
process and implementation of the lessons learhbd. implementation of the lessons
learned should not take too much effort. There kEhba an agreement from all parties on
how the lessons learned have to be made and wheas to be stored. The work that has
to be done for the implementation is the creatiba mplate report or A3 template has to
be made. Free access to the lesson learned from mxeenber of NPD is primordial. The
lessons learned should show where gaps in the ggesare and can lead to improvement
of tasks divisions. The collaborative skills anttadle addition to the project manager’s
recruitment process should lead to the emergencpr@ect managers with the right
collaborative skills. The collaborative aspects @escribed in the second chapter of this
thesis.

One recommendation that requires continues workhés cross functional training of
employees. This recommendation will have to be é@mgnted as a long term project to
improve the collaboration a lot. As mentioned in papdix 4, this is one of the

requirements for good collaboration. On short tédnim recommendation requires time and
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high costs, as employees have to get experienaeather than their current field. Support
from the higher management to apply job rotatiom igood way of training employees
cross functionally. Of course also trainings canapelied, but in trainings are generally
theoretically constructed, while in this case, arenpractical approach would be more

fruitful.
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14. CONCLUSION

The aim of this research was to analyse and adwickow to improve the collaboration
between the research and development departments@goply chain within the new

product implementation process.

In a previous research done in the case compamgstshown that collaboration between
the R&D department and other departments is poame@t literature, however, points out
the importance of good collaboration on NPD succ&hge new product implementation

process is the most cross-functional part of prodagelopment in the case company.

Qualitative research formed the backbone for theieoal part of this thesis. This
qualitative research was conducted in the formewhisstructured interviews inside the
case company. The empirical part of this thesisvarsd mainly the following questions:
« What is the difference in collaboration within thmirrent process and the
LEAN/Agile product development?
» How does the current new product implementatiorcgss look like?
* What is the current state of collaboration betwd®dRD and Supply Chain

functions?

The findings of this thesis are that there are s#viactors that are having a negative
impact on the current collaboration: communicatidifferent working methods, project
manager capabilities, personality and working stgle standardized working practice, no
or bad organized kick-off meeting and not enougioueces on the supply chain side, lack
of priority on the supply chain side. In literaturevas shown that some of these factors are
connected to each other. The lean\agile NPD pjseem to have no problems with the
collaboration. Main reasons for this finding is tthhe NPD team is meeting physically
every day during the stand-up meeting, team memdoergully committed to the project
because of the 100% allocation to the project &wedstakeholders of the NPD team are

more involved.
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The last part of the thesis provided proposalsifgirovement to eliminate some of the
root causes distinguished behind the observedssssethe literature is showing, there are
many advantages on a good collaborative NPD prodémsefore it is worth for the case

company to invest in collaboration and follow teeammendation.

The main recommendations are to clarify the prazessd responsibilities inside these
processes. By mapping the processes and respdresbthe working methods should
become more consistent and not only be dependetiteoproject manager anymore. The
process map will also create alignment in workirgthnods, all parties involved in the NPI
process will know what to do and who is doing wiidte second main recommendation is
the kick-off meeting in combination with the comnmation plan. The kick-of is a
meeting at the opening of the project whereby issuza and should be discussed. One of
the points that should be discussed during thigingees the communications channels and
frequency. By allowing comments and feedback togbeen from the supply chain
functions in the project, the supply chain functi@mould feel more involved and will give

the NPD projects automatically more priority.

On the long term the lean product development shbel implemented to maximise the
improvement of collaboration. The literature and émpirical research show that the lean
and agile methodologies are improving every aspécbllaboration. Lean/agile product
development cannot be implemented on the short ssrthe methodology is not fully
developed yet in the case company and also theosiiyg functions in NPD need to get

reorganized in order to support the lean/agile NR@pects.

In general, it is always problematic for organiaat to put the suggested improvement
proposals into practice. Employees within an orgation are used to certain ways of
working and therefore feel comfortable with the wagy always have been doing. By
implementing the suggested proposals step-by-stegmges in the way of working are

going slowly and will be easier to handle for tlase company.

14.1. Reliability of results
The theoretical framework is gathered from wideadgepted reference literature. Hence the
theoretical framework is also applicable in othegamizations than the case company.

However, all organizations operate in their own way the company culture and
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environments differ per organization. This affeitts chances of success of the proposed
improvements gathered from the literature referen&dme of the improvements in this
thesis are results of the qualitative research ihatone in the case company. These
proposals were verified by the theoretical framéwd@onsequently the applicability of

these proposals is dubitable in other organizations

The effect of the proposed improvement can be miffein the R&D centers in different
geographical locations. This risk was mitigatediftgrviewing employees located in the
different locations.

One factor that might have influenced the resultthis thesis is the researcher bias, which
means the feelings of the researcher. The influem@re limited by making notes during
the interview, asking same main questions in tmeesarder in the interviews, using semi
structured interviews, wearing similar clothes dgrithe interviews and using the same

meeting room for all the interviews.

However, the results from this case study cannogémeralized and results might be
different in other companies in the same industrypthier companies in general. This is
one of the general limitations of a case studyth&s research is only focussing on one

company.

14.2. Future research

This research has been focussing on the collabarati the implementation of the new
product into the supply chain. Future research eomng the earlier phases of
collaboration in NPD project could be very beneias well. In the beginning the basis of
collaboration and the NPD is set. In many other ganmes there is not a separation of
phases of NPD therefore it would also be benefittalresearch in future how the
separation of the different NPD phases affectscibiéaboration between the NPD and
supporting functions. The last point that couldrésearched in future is the collaboration

between all supportive functions and R&D in the NitDjects.
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Appendix 1

Questions used during the interviews
As the interviews were semi-structured, there alg the main questions in this appendix
1. What is your function inside the organization?
2. What are your main responsibilities?
3. What are you tasks inside the NPI process?
4. What do you think about the collaboration betwdenR&D and supply chain
5. What is collaboration for you?
6. What do you do yourself to improve the collabona®io

7. Do you think that the R&D/ Supply chain is awarelwé bad/good collaboration?
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People interviewed for this thesis:
Sourcing (supply chain)

Global Source Process Manager
Head of DM Sourcing

Sourcing Manager

Supplier Quality Manager
Supplier Quality Manager

Quality Manager

Head of Global Supplier Quality
Manufacturing (supply chain)
Factory Manager

Operations Project Manager
Global Make Process Owner
Logistics (supply chain)

Material Management Development Manager
Manager, Packaging Solution
Global supplier Logistics Director
Manufacturing Solution Director
Logistics Process Owner

R&D (technology organization)
Senior project manager

Project manager

Senior project manager and team leader

Program manager
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Table 4: The 7 different types of barriers that hirder or prevent collaboration (Patel et al., 2012)

Barrier type

Root causes of the barrier

Non-supportive organization

No culture of collaboration; systems geared tovlial work
Weak senior management

No commitment of resources to collaborative working
Poor communication and low levels of trust
Non-participatory structures and processes

Lack of support through training, supervision, &tca

Inadequate supply chain and

partnering arrangements

Mismatch or conflicts in leadership stiles, cultuperformance
measures and goals

Inability to see constraints faced by partners, athers’
perspectives

Differences in technical support, networks, systewelability
Reduced or no face-to-face time
Poorer coordination, communication and trust

National and culture differences

Weak management

Weak team identity and weak identification with quany/project
goals

SUB-optimality — prioritization of department or riction
performance at expense of total company performance

Concentration on technical skills rather than dmlation skills

Allowing divisions to grow and conflicts to remaimresolved;
avoidance of issues

Allowing knowledge not to be shared, or people f out of
collaboration

Poorly conceived, planed ¢
managed project

=

Lack of project goals definition
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Rigid organizational hierarchies
Poor transfer of collaboration experiences froneottrojects
Poor choices in personnel mix in project team s$iglec

Lack of care over face-to-face and especially dirtteam
meetings

Little organizational support for project

Technology organization

Reliance on technology fix

Collaboration which is technology availability pulsd rather
than user needs pull-led

Overly optimistic views on technology capabilities
Overly pessimistic views on technology capabilities
Poor technology interfaces

Poor technology implementation

Inadequate knowledg
management

Different knowledge held by different partners woith clarity
Inadequate project central knowledge store

Lack of clarity on confidentiality of knowledge fadifferent
partner organizations

Reluctance of individuals to release, or even shdreir own
(tacit) knowledge

Unacceptable costs

High start-up costs including technology costs
Unknown or out of control running costs

Cut bags on technical/ communications support
Attempts to collaborate across to many businegs uni

No examination of costs-benefit and opportunity tso®f
collaboration
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Table 5: Effective versus ineffective technology émsfer
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(Jassawalla & Sashittal, 2000)

Ineffective transfer of technology and human
interactions in the new product development

process

Effective transfer in technology and human

interactions in new product development process

Belief that cros-functional teams are panaceas

increasing integration.

Belief that cros-functional thinking and education

critical for effective transfer of technology.

Belief that increasing involvement of function

groups will also increase cooperation between thg

aBelief that commitment and joint stake in decis
armaking, coupled with high levels of transparern
and mindfulness in actions, is critical for effeeti

NPD processes.

R&D dominates NPD activities, and production ¢

marketing groups function as secondary players.

Senior management explicitly empowers Ré
production and marketing groups to make N

decisions as equals.

Functional-hierarchical organizational structu
distinctive functional groups with their own uniq

(explicit and implicit) missions.

re&employees are routinely cross-functionally train
uand cross-functional teams are routinely emplo
to manage complex organizational initiatives.

When cross functional teams are used, team lea

1deéress functional teams leaders are careful sele

are appointed by R&D and consult others wheyy senior management to manage the technical

necessary. Other participants have less of a $ta
achieving NPD goals.

dwuman interactions issues. They make sure thg
participants are all equal stake in outcomes.

cted
and
t all

Participants are strongly affiliated with th| Participants are aware of the reciprc
functional groups, and withhold cooperation unlessterdependencies that  exist, take equal
its furthers their functional group agendasesponsibility for the whole process of new product

Disinterested, bystander participants, display

“over the wall” thinking are common

irdpvelopment and its outcomes, and commit
building trust and collaboration

to

Low levels of collaboration, low incidence

synergy interactions. Hidden agendas, convoly
communication patterns and defensive routi

adversely impact technology transfer

pfAdoption of process that promote awareness of
itdiverse orientations shaping peoples’ actions. H
nésvel of synergy result from open exchange of id
and information.

the
igh

eas




