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Executive summary 


This study examines rapid prototyping, also referred to as new production launch, or ramp-up 
 time. A strong emphasis on speed is vital for the success of a product development and market launch. 


Managers concern themselves with organizing ramp-up activities into arrayed sequences to achieve 
 production launch goals. These sequences are not only regarding prearranged linear milestones, but 
 extensively reviewed and often reorganized complex activities, with the managerial goal of a well-
 configured productive process.  


The  need  to  manage  the  final  phase  in  product  development  is  evident,  because  many  of  the 
 failures leading to product launch delays have multiple root causes, ranging from poorly understood 
 and  overly  engineered  novel  technologies  to  a  “throw  it  over  the  wall”  approach  between 
 development functions and inexperienced machine operators, in addition to high complexity levels 
 in quality testing. The study examines these complexities through social theoretical lenses. In doing 
 so, an in-depth qualitative approach has been employed with the aim of addressing the fundamental 
 barriers in the advancement of this managerial field, and the practical complexities in managing this 
 specific part of the development of products. This has been achieved by longitudinally studying a 
 total of eight major development cases at a large Scandinavian manufacturing company over a period 
 of three years. These development projects faced different challenges during the interface between 
 R&D and ramp-up production, resulting in delays in product launch. Drawing on the results of this 
 real-time study, the thesis contributes with (i) a conceptual model for lean management application 
 to  the  ramp-up  process,  (ii)  the  advancement  of  clinical  methodological  approach  for  in-depth 
 studying of the ramp-up management phenomena, (iii) cause and effects of ramp-up activities delays, 
 and (iv) managerial strategies for managing organization-environment interdependencies. 


Keywords:  Ramp-up  management,  Longitudinal  research,  Case  study,  New  Product 
development, Operations management 
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Resumé 


Denne  afhandling  undersøger  hurtig  ’proto-typing’,  også  kaldet  ny  produktionslancering  eller 
 ramp-up  tid.  I  produktudvikling  og  markedslancering  er  hastighed  afgørende  for  succes.  Hvis 
 produktionslanceringsmål skal indfries må lederne fokusere på at organisere ramp-up aktiviteterne i 
 sekvenser, som ikke kun består af opstilling af lineære milepæle, men som også omfatter en grundig 
 gennemgang og ofte også en omorganisering af komplekse aktiviteter. 


Behovet  for  at  styre  den  afsluttende  fase  i  produktudviklingen  er  betydningsfuld,  hvis  fejl  og 
 forsinkelser skal undgås. Mange af de fejl, der fører til forsinkelser i produktlanceringen har flere 
 årsager. Disse årsager spænder fra mangelfuld teknologiforståelse og overoptimistisk tiltro til nye 
 teknologier til en tilgang, hvor udviklere ”kaster projekter fra sig” uden at forberede dem der skal 
 udføre projekterne ordentligt. Hertil kommer en uheldig kombinationen af uerfarne maskinoperatører 
 og høje kompleksitetsniveauer i kvalitetsprøvning.  


Afhandlingen undersøger disse kompleksiteter gennem socialteoretiske briller. Der anvendes en 
 dybdegående kvalitativ tilgang med det formål at overvinde de grundlæggende barrierer inden for 
 dette  ledelsesområde  og  de  praktiske  kompleksiteter  i  forvaltningen  af  denne  specifikke  del  af 
 produktudviklingen.  


Undersøgelsen  omfatter  et  treårigt  longitudinalt  studie  af  i  alt  otte  udviklingscases  i  en  stor 
 skandinavisk fremstillingsvirksomhed. Udviklingsprojekterne havde alle forskellige udfordringer på 
 grænsefladen  mellem  R&D  og  ramp-up  produktion,  hvilket  resulterede  i  forsinkelser  i 
 produktlanceringen. 


På baggrund af resultaterne af denne realtids studie bidrager afhandlingen med (i) en konceptuel 
 model til hvordan ledere kan applicere Lean management på ramp-up processen, (ii) en udvikling af 
 klinisk metodologisk tilgang til dybdegående studie af ramp-up ledelse fænomenet, (iii) årsag til og 
 virkninger  af  ramp-up  aktivitetsforsinkelser,  samt  (iv)  ledelsesstrategier  til  styring  af  inter-
 dependenser mellem organisationen og dets omgivelser. 


Emneord:  Ramp-up  management,  Longitudinalt  studie,  Case  studie,  Ny  Productudvikling, 
Driftsledelse 
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Structure of the thesis 


This dissertation is based on a collection of four individual research papers. Chapter 1 will offer 
 a broad introduction and the research question to the thesis. Furthermore, the chapter will briefly 
 present the methods employed and the empirical field; it will also offer an overview of the collection 
 of  the  papers  and  their  positioning.  A  summary  of  essays  1,  2,  3  and  4  will  then  present  the 
 independent studies. The stand-alone research papers also include these sections, there’s minimal 
 overlap.  An  overview  of  all  four  papers  is  presented  in  table  1.  The  first  two  papers  have  been 
 published  in  peer-reviewed  academic  journals,  the  third  empirical  study  has  been  presented  at  a 
 renowned  academic  conference  and  the  current  version  has  been  further  developed  for  journal 
 submission. Finally, the fourth paper has been presented at the EurOMA conference and the current 
 version is  under  review  in  a  peer-reviewed  journal.  The  introductory  chapter  will provide  a  brief 
 description of the four articles, and will conclude with a summary of the contributions and research 
 synthesis. 



1. Introduction 


The medical technology industry continues to be one of Europe’s most diverse and innovative 
 high-tech sectors, therefore it is a relevant sector to study. It is in many ways, a model European 
 industry, since recent statistics show that 95% of Europe’s 25,000 medical technology companies are 
 small and medium-sized enterprises (SMEs). Furthermore, the MedTech industry invests heavily to 
 regularly improve its technologies and come up with ground-breaking innovations, which can be seen 
 through the substantial number of patents filed compared to any other sector. It provides over 575,000 
 jobs in Europe and delivers a positive trade balance of €15 billion (MedTech Europe, 2015). More 
 than  500,000  medical  technologies  are  currently  available  and  they  all  share  a  common  purpose: 


improving, extending and transforming people’s lives. This industry is considered dynamic and as 
such  a  great  opportunity  to  study  the  ramp-up  phenomena  and  every-day  practices  at  a  micro 
organisational level (ibid). Forecasting conventional measures of success in product development, 
such as “time-to-market”, “product life cycle” or “ramp-up speed”, are shrinking, and a fresh view 
on the design-manufacturing interface is increasingly sought for (Jiang, Kleer, & Piller, 2017).  



(19)The purpose of this study is to showcase examples from a field of research and give the reader 
 novel ways of thinking of the management of ramp-up processes.  


Researchers and practitioners alike acknowledge the significance of the risks associated with an 
 isolated product development from a corresponding process development. The integration of product 
 and process development is therefore encouraged in organizations, to accommodate contingencies 
 such as late product design changes or fluctuating customer expectations. Strategic capabilities can 
 be built through improved functions in the organization responsible for designing and developing the 
 product. The core phases of a new product development (NPD) project are: concept development, 
 product  design,  prototype  development  and  testing,  process  design  and  development,  and  finally 
 production ramp-up. The organization must continuously reduce the total development time (time-
 to-market) as well as the time it takes to achieve an acceptable manufacturing volume, cost and quality 
 (time-to-volume)  for  the  main  reason  of  building  strategic  capabilities  that  offer  the  organization 
 sustained  competitive  advantage.  Although  studies  have  investigated  time-to-market,  the  topic  of 
 time to volume has received relatively scant attention. The important difference between time-to-
 market  and  time  to  volume  is  that  the  former  ends  with  emanating  the  commercial  production, 
 whereas the latter explicitly includes the period of production ramp-up.  


Each new product is transitioned through the ramp-up phase, and depending on the manufacturing 
 strategy set-up, the ramp-up phase is the period during which a manufacturing process makes the 
 transition  from  zero  to  full-scale  production;  in  the  case  of  manufacturing-to-order  (MtO)  or 
 manufacturing-to-stock (MtS). While in the case of engineering-to-order (EtO) there is a high level 
 of customer participation in product development, the ramp-up phase is the process where production 
 is stabilized. The ramp-up for these production strategies must be accomplished at targeted levels of 
 predefined cost and quality measures.  


The  most  important  activities  of  ramp-up  consist  in  scaling  up,  discovering  and  removing 
problems  and  missed  opportunities.  This  would  lead  to  the  production  process  becomes  more 
scalable. The managerial challenge related to the ramp-up phase is not only the product- and process-
related problems, but also the time factor, which poses yet another challenge, because while ramp-up 
is the initial phase of commercial production, delays can become delays in terms of later return on 



(20)the firm’s investment and possibly permanently lost sales. It is therefore paramount that the ramp-up 
 phase means reaching full volume as efficiently as possible.  


The present thesis argues that there are serious consequences related to the rapid acceleration of 
 production. Fundamentally, managers might be faced with quality problems, and exposing the market 
 to  defects  and  poor  reliability  during  a  product’s  market  launch,  can  permanently  ruin  the 
 organization’s reputation and image. Ramp-up management, being the critical interface between NPD 
 and volume production, has been described and analysed in the literature. The limited amount of peer-
 reviewed  research  has  been  mainly  carried  out  in  the  automobile,  pharmaceutical  and  software 
 industries. In the following we highlight key empirical insights from our field.  



1.1.  Ramp-up management as a research field 


What we have come to know about the field of ramp-up management is through early studies in 
 a  small  collection  conducted  in  the  late  80’s  and  early  90’s,  for  instance  a  comparative  study 
 conducted in 1987 where the authors identified the gaps in productivity and quality between U.S. 


manufacturers and their Japanese and European competitors, proving that not only does the design 
 and development of new products play an important role in quality and productivity, but also lead 
 time,  engineering  productivity  and  design  quality  are  also  significant  (Clark,  Chew,  &  Fujimoto, 
 1987). The authors went further to prove that critical manufacturing activities in the development 
 phase include making prototypes, building tools and dies, pilot production and manufacturing ramp-
 up; these activities can have a substantial impact on lead time, cost and overall product quality. Clark 
 and  Fujimoto  (1991)  conducted  an  important  study  on  the  global  automobile  industry.  Here  the 
 authors  positioned  pilot  production  and  manufacturing  ramp-up  as  the  “tail”  of  the  product 
 development phase. Furthermore, Clark, Chew, and Fujimoto (1992) examined four key stages in a 
 design project’s evolution: prototyping, the acquisition of dies, pilot production and ramp-up. In each 
 of these critical design-build-test cycles the “build” is literally a manufacturing process.  


A frequently cited study that is carried out in the high-tech electronics industry, by Terwiesch, 
Bohn and Chea (2001) has the objective of gaining a detailed understanding of the production ramp-
up process in a hard disk company. Using a longitudinal case study approach, the findings reveal 



(21)several organizational patterns that seem to shorten products’ ramp-up period. The authors identify a 
 soft handover from pilot production to ramp-up production, where they are running in parallel for an 
 interval rather than a fixed handover contributes to better performance. This is followed by clear 
 organizational  responsibilities,  together  with  a  high  commitment  and  cross-functional  interaction 
 have  been  proven  to  foster  a  smoother  transition.  Finally,  the  introduction  of  product  platforms 
 enables companies to leverage previous ramp-up experience for the ramping-up of new products, 
 while ramping down the older model in the same platform. Ball et.al. developed a modelling tool for 
 production ramp-up that demonstrates poor financial adherence as a result from changes in Recurring 
 Costs generated from modifications in the production system and the later difficulties in recovering 
 the backlog. The developed tool proves that this directly impacts ramp-up capability (Ball, Roberts, 
 Natalicchio,  &  Scorzafave,  2011).  Another  interesting  result  is  related  to  product  transfer  across 
 geographic  distance.  Here  research  on  communication  and  coordination  in  knowledge-intensive 
 environments has long emphasized the importance of collocation of various organizational functions, 
 specifically  development  and  manufacturing.  However,  the  study  by  Terwiesch  et  al.  (Christian 
 Terwiesch  et  al.,  2001)  highlights  that  the  international  transfer  is  able  to  proceed  when  using 
 elaborate coordination mechanisms, namely cross-functional and cross-location teams. Within the 
 strategy of mass-customization, managerial objectives are a stable and cost-efficient manufacturing 
 on the one hand and high differentiation on the other. However challenging ramp-up execution might 
 be, two sequential models are proposed in a recent study, high-volume-high-mix and low-volume-
 high-mix strategies to overcome the challenges (Slamanig & Winkler, 2011).  


 The  structure  of  the  ramp-up  process  can  have  major  cost-  and  time-saving  potential;  it  is 
 therefore  important  to  understand  how  key  elements  of  successful  ramp-up  management  are 
 connected. The ramp-up process is a complex, costly and risky phase in the product life cycle that 
 requires special tools and organizational mechanisms. The way the ramp-up process is structured, 
 organized  and  managed  is  of  significant  importance  for  many  manufacturing  organizations, 
 particularly when the ramp-up process is conducted as a cross-border activity.  


In  exploring  the  interface  between  NPD  and  production,  some  papers  have  identified  the 
complexity of ramp-up process characteristics and management (Almgren, 2000; Clark & Fujimoto, 
1991; Clawson, 1985; Langowitz, 1988; Wochner, Grunow, Staeblein, & Stolletz, 2016). Upon closer 



(22)examination of these papers, a clear characteristic emerges, namely the structural explanation given 
 to  the  ramp-up  concept.  Scholars  have  previously  suggested  that  the  focus  is  on  the  number  of 
 elements  identified  that  affect  the  ramp-up,  which  includes  the  product  architecture,  the 
 manufacturing  capability  and  the  human  resource  set-up  (Heine,  Beaujean,  &  Schmitt,  2016b). 


Further elements that seem to matter are the product development process and the impact of suppliers 
 and contract manufacturing service providers on the firm’s operations. Clearly, the academic field 
 needs to gain more insights into how these factors impact the ramp-up performance and how they 
 become barriers; i.e. metaphorically speaking, we must look into the arrows and not just the boxes, 
 and address the question of what are the barriers in the way these boxes/factors work?  


Recognizing  the  significance  of  ramping-up  efficiently,  various  factors  may  explain  why  it  is 
 important to study and analyse this particular managerial area. The manufacturing process during the 
 ramp-up stage is still poorly understood, and inevitably, much of what is done during the process 
 development does not work properly. Potentially identified issues include: machines break down or 
 are deliberately interrupted to correct errors or to adjust the flow of materials. Set-ups are slow and 
 the planning of the cycle time is uncertain for a number of reasons, such as suppliers are late or have 
 quality  problems.  Special  operations  and  tools  are  needed  to  correct  product  defects  and  process 
 oversights, among other factors that impede the desired output. 


From  the  theoretical  point  of  view,  it  can  be  suggested  that  what  characterizes  the  ramp-up 
concept  is  the  dual  broad  and  contrasting  dimensions  of  institutional  affiliation  –  having  the 
coexistence of both product and process development logic, and manufacturing logic under the same 
roof. Though there is some confusion about the terminology, generally it is meant to describe a faster 
cycle time, and the end goal is a more successful process of working together as a team, and in some 
cases collaborating with the customer. Organizations often tend to collect best practice from many 
industries and put all the elements together, and the process is directed towards the production of a 
product or a service. The product owner leads and engages a team with the common understanding 
of what the customer desires from the product. The feedback results in changing the way in which 
the organization works and competes in the market.  



(23)The current stream of literature is predominantly in the applied sciences area, where the majority 
 of the papers include but are not limited to publications in the International Journal of Advanced 
 Manufacturing Technology, International Journal of Production Research and International Journal 
 of Production Economics, among others. The existing literature concerns itself with industries such 
 as the electronics and automotive industries. Furthermore, the subjects addressed seem to look into 
 learning curves, and production capacity and cost. Our understanding of the ramp-up management 
 phenomenon therefore has many opportunities for further investigations through employing different 
 theoretical  lenses.  Manufacturing  companies  have  given  more  attention  to  the  ramp-up  process, 
 because outsourcing activities affect the coordination of activities in delivering products to customers. 


The ramp-up process needs to be faster and more efficient with more well-defined relationships both 
 with  pilot  production  and  product  and  process  developments  on  the  one  hand,  and  the  volume 
 production that comes after the ramp-up of the production system on the other. This thesis draws on 
 the literature on how to organize the ramp-up process as well as descriptions of best practice of the 
 ramp-up process from the MedTech industry through in-depth longitudinal field studies in a number 
 of different development projects.  


The collection of papers that this dissertation comprises contains contributions with managerial 
 explanations  on  how  the  elements  are  constructed,  related  and/or  integrated.  Additionally,  it  is 
 possible to imagine that all these relations have a time dilemma. So given that the focus is on time to 
 volume, then in principle, what is it about the relationship between elements such as product design 
 and time to volume that will hamper time in the context of the ramp-up phase? 


The definition guiding this study of the ramp-up is the period when the production process makes 
 the transition from zero to full-volume production, at or near the targeted levels of cost and quality. 


This  is  in  line  with  Wheelwright  and  Clark’s  definitions  (1992):  “In ramp-up the firm starts 
commercial production at a relatively low level of volume; as the organization develops confidence 
in its (and its suppliers) abilities to execute production consistently and marketing’s abilities to sell 
the product, the volume increases. At the conclusion of the ramp-up phase, the production system has 
achieved its target levels of volume, cost, and quality” (p. 8). Figure 1 illustrates the ramp-up cycle 
of a typical product (Matta, Tomasella, & Valente, 2008; Scholz-Reiter, Krohne, Leng, & Höhns, 
2007; Slamanig & Winkler, 2011). 



(24)       Figure 1 Ramp‐up process 


Over the last few decades, the focus on decreasing ramp-up time has grown substantially due to 
 the  increasingly  fast  pace  of  both  technology  and  product  life  cycles.  Up  till  now,  however,  the 
 growing significance of ramp-up production activities for manufacturing companies and their growth 
 has  been  from  organisational  theory  perspectives  inadequately  addressed.  NPD  research  is  well 
 established in the literature (Clark & Fujimoto, 1991; Wheelwright & Clark, 1992). The production 
 and operations management literature addresses mature volume production challenges such as lean 
 manufacturing (Womack & Jones, 1996) and agile manufacturing (Sânchez & Pérez, 2001),  but the 
 transition period for ramp-up has received much less attention. Although inter- and intra-firm research 
 is fairly well covered in the general management literature (Choi, Dooley, & Rungtusanatham, 2001; 


Koulikoff-Souviron  &  Claye-Puaux,  2013),  however  important  it  is  in  operations  management 
literature, and being the predecessor of cross-functional integration discourse, inter-organisational 
integration has only been addressed by a limited amount of studies in the operations management 
field (Gattiker & Carter, 2010).  In exploring the relationships in the cases, this thesis digs deeply 
into  the  process  of  ramping-up  and  its  implications  in  a  corporate  manufacturing  social  network 
setting.  
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2. Theoretical foundations for ramp-up management studies  


Different  theoretical  foundations  can  increase  research  legitimacy,  which  is  “a  generalized 
 perception or assumption that the actions of an entity are desirable, proper, or appropriate within 
 some  socially  constructed  system  of  norms,  values,  beliefs,  and  definitions”  (Suchman,  1995). 


Theoretical foundations undergird scientific legitimacy, and they are used for the sake of challenging 
 common sense, “not only for the direct application but also for encouraging perspective on one’s 
 own lived reality and thus facilitating looking upon things in a more all-sided way than is 
 spontaneously the case…” (Alvesson, 2003b, p. 186).  


Arguably, ramp-up management field doesn’t reside in its own theory, which can propose a great 
 opportunity to manoeuvre among endless organisational theoretical lenses. Throughout the papers of 
 this  dissertation,  frameworks  are  discussed  and  novel  theoretically  instituted  understandings  of 
 challenges  in  the  ramp-up  are  proposed.  This  dissertation  contributes  with  insights  on  how  to 
 problematize, comprehend, organize and manage the ramp-up process as an interface part of the NPD 
 and production. In order to investigate these relationships, the organizational theories applied in the 
 papers are knowledge management theory, grounded theory and resource dependence theory. Other 
 organisational theories could also have been applied, such as actor network theory (Callon, 1999; 


Latour, 1999), which should not be misunderstood as the study of social relations of individual human 
 actors. ANT concerns the researcher with studying the heterogeneity of the organisation and on the 
 humans and non-humans actors, which are continuously formed and re-formed in groups.  


As  the  papers  will  demonstrate,  the  researcher  has  favoured  three  generally  accepted 
organisational theories of knowledge management, grounded theory and resource dependence theory, 
because collectively they contribute to the analysis of the ramp-up process and produce significant 
findings. Resource dependence theory (RDT) can be extended with knowledge management theory, 
in the sense that both are focused on the technological foundation of the organization, which can be 
a source of competitive advantage. The difference between these two organizational theories is that 
while  knowledge  management  is  focused  inward  in  the  organization,  RDT  is  focused  outward 
towards the environment, therefore the significance of these two lenses applied in the papers lies in 



(26)the systematic ways of thinking about and analysing the ramp-up organization and its challenges both 
 within and outside the social network.  


Other contextual factors in the ramp-up management studies could also be investigated through 
 another  theoretical  perspective,  namely  institutional  theory  (Voronov,  2015).  Here  the  researcher 
 could  look  into  the  multiple  logics  existing  in  the  professional  groups  managing  the  ramp-up 
 processes and realising its goals. Some of the identified common bottlenecks in the organization of 
 the ramp-up process points towards viable organizational mechanisms that remedy these institutional 
 contradictions of both dominant logics of the creative NPD and the efficient manufacturer.  



3. Challenges for organizing and enacting ramp-up in companies 


As a result of the outsourcing and offshoring strategies of the past few decades, mobilized by cost 
 reduction drivers, development of products and services often start locally, while volume production 
 is carried out at low-cost sites abroad (Larsen, Manning, & Pedersen, 2013). There is a clear division 
 between the local sites and those abroad that perform volume production, however this clarity is not 
 to be found in the case of the ramp-up process. This phase has been proven to involve both scaling 
 up locally, but also transferring knowledge and machinery units to foreign sites, and re-scaling the 
 production to full volume at those sites. This set-up with ramp-up production located in the focal 
 country and most volume production elsewhere is, however, in many cases new and not as formalized 
 as the preferred structure. Therefore, common for manufacturing companies is a process of learning 
 how to optimize and fine-tune the ramp-up process, and the interfaces towards both pilot production 
 and R&D and the volume production.  


Technology transfer can be seen in two forms. The first embraces physical items such as tooling, 
 equipment  and  blueprints.  Technology  can  be  embodied  in  these  objects.  The  second  form  of 
 technology  transfer  is  the  information  that  should  be  acquired  if  the  physical  equipment  is  to  be 
 utilized  successfully.  This  information  relates  to  analysis  of  organization  and  operation,  quality 
 control and various other manufacturing procedures.  


It is thus critical that manufacturing companies get a better understanding of the elements of the 
ramp-up process and the implications of the many individual choices, e.g. choice of raw materials, 



(27)level of automation and transfer-related activities, as these choices will have a substantial impact on 
 future manufacturing cost.  


The  research  underlying  this  project  has  addressed  the  importance  of  establishing  an  overlap 
 between  product  development  and  process  development  by  practicing  concurrent  engineering. 


Through applying lean principles, such as cross-functional organization, the lead time for the ramp-
 up process can be reduced. In addition to cross-functional organization, the ramp-up can be facilitated 
 with two foci: 1) reduction of lead time and 2) management of the complexity of ramp-up. Lean 
 principles could therefore be applied for continuous improvements.  


The above discussion can lead to synthesising the speed and efficiency of the ramp-up process 
 could be determined by the level of product and process complexities, manufacturing capabilities, 
 product  development  processes,  forecasted  outlook  and  process  technologies.  This  leads  to  the 
 following research question.  



4. Research question  


The research questions explored in this thesis is: 


  If time compression becomes the key issue, how can it be achieved? 


  What factors in the relationship with the ramp-up function hamper time compression?  


  Are there interactions between the factors influencing the ramp-up in such a way that they 
 become stumbling blocks to each other? 



5. Research Method 


To answer the research questions, a detailed study of ramp-up projects was carried out. Here the 
 advantage this dissertation has is the nature of the study set-up: the researcher being embedded in the 
 company with a high level of involvement, affects the case company, and all forms of inquiry into 
 the research field entail interventions (Guest, Bunce, & Johnson, 2006; Jönsson, 2010; Åhlström & 


Karlsson,  2009).  The  research  motivations  and  objectives  call  for  analytical  in-depth  interactive 
research,  for  which,  at  early  stages  of  theory  development,  clinical  research  is  the  most  suitable 
methodology. As Ward-Schofield argued that this type of research does “not to produce a standard 



(28)set of results that any other careful researcher in the same situation or studying the same situation 
 would have produced. Rather it is to produce a coherent and illuminating description of and 
 perspective on a situation that is based on and consistent with detailed study of the situation.” (Ward-
 Schofield, 1993, p. 202). The project is thus initiated by the manufacturing case company and is based 
 on issues experienced at the organization, ultimately with the purpose of solving them and providing 
 the company with practical managerial tools. Access to the fieldwork is therefore by invitation.  


The research aim at every stage is deep, causal understanding of the issues at hand where the 
 researcher undertakes the role of involved helper (Karlsson, Sköld, & Christensen, 2013). Within the 
 overall  study  of  the  case  company,  multiple  embedded  case  studies  are  conducted  that  involve 
 collaborations between R&D and pilot production on the development of multiple products, machines 
 and tools. These processes and projects serve as the study’s unit of analysis. A mix of single and 
 group interviews has been carried out and analysed, and internal and public documents have also been 
 validated and coded. The choice of qualitative methodology came about, because the research idea is 
 micro-organisational level, it is explorative and therefore qualitative research is suitable. It reduces 
 the  possibility  of  survey  studies  and  enables  the  discovery  of  concepts  and  relationships  and 
 elaborative  descriptions;  this  is  done  in  order  to  develop  and  test  existing  theories  or  create  new 
 theories.  Moreover,  the  work  process  of  qualitative  research  is  challenging,  interesting  and 
 stimulating since it usually involves social interaction with people and earning their trust within the 
 area  of  study  (Merriam,  1998).  The  aspiration  is  that  this  research  process  can  generate  useful 
 contributions  to  the  field  of  ramp-up  management.  The  case  studies  provide  context-dependent 
 knowledge  that  allows  people  to  engage  in  expert-level  activity  –  a  goal  that  social  science  is 
 particularly skilful at accomplishing (Harden & Thomas, 2005; Jönsson, 2010). Current research does 
 a good job at providing practical suggestions on how to choose an appropriate case for study and how 
 to approach its analysis in terms of research design. 


The choice of a real-world qualitative research approach was made on the basis that ramp-up 
 management is a discipline that has only been explored to a limited extent in organizational studies. 


Therefore, according to Glaser and Strauss and others (1967), a qualitative approach is advantageous 
for explorative purposes (Alvesson, 2003b; Voss, Tsikriktsis, & Frohlich, 2002).  



(29)Methodologically, in the clinical approach, evidence is not collected, it is created in hindsight as 
 the discovery process unfolds, which is characteristic of many varieties of process-oriented research. 


(Christensen, 2016; Karlsson, 2013) 



5.1.  Empirical field and data collection 


As the empirical basis for this thesis, a longitudinal study of a MedTech manufacturer in Europe 
 was conducted. The organizational mechanisms are taken into account for the specific characteristics 
 of the manufacturing company’s value chain configuration, because these activities are separated both 
 functionally and geographically. Since 2002, with the aim of transferring and carrying out volume 
 production abroad, the manufacturing company has established its first production site in the EU. 


Since then, additional production sites have been established in Asia. Today, more than a decade 
 later, 95% of volume production is carried out abroad with a total transfer of more than 500 machines, 
 while the remaining 5% of volume production is carried out locally. Furthermore, two manufacturing 
 sites  were  established  in  2011  at  two  production  units  with  the  intention  of  maintaining  some 
 production activities in Denmark and simultaneously enhancing manufacturing capabilities. The main 
 task  of  the  two  ramp-up  sites  is  to  take  the  new  products  from  product  development  to  volume 
 production, i.e. to scale production up from prototypes to pilot production, and finally ramping-up 
 the  volume  manufacturing  process. Another  task  performed  by  these  sites  is  identifying  potential 
 savings in the existing product portfolio, and by experimenting and redesigning the product or the 
 process, further cost reductions are then harvested.  


The fieldwork is conducted at these sites, the so called “development factory”, which can best be 
 compared to the Toshiba sites studied and analysed by Fruin (1988). The development factory is a 
 factory specialized in developing, ramping-up and launching new products, and transferring machines 
 and  learning  to  volume  sites  abroad.  Among  the  characteristics  distinguishing  the  development 
 factory from others is the employee-related focus, a high specialization by functions and product area, 
 the centrality of the organization, the strong focus on the company’s development of competences 
 and the remarkable feeling of community.  


In recent years, the strategy chosen at the case company has focused on applying a semi-automatic 
production set-up throughout the entire production ramp-up activities, where problems are solved in 



(30)order to produce the first saleable products, and the focus is on optimizing and validating machines 
 and the production process. The last phase focuses on stabilizing, ensuring quality standards are met 
 and documenting the process so it can be handed over to the production units abroad. The lead time 
 of the phases will depend on the complexities of the machines and the products configurations. 


The overall empirical structure of the thesis is to undertake data collection during the research 
 invitation at multiple sites of the case organisation, both locally and abroad. During a period of three 
 and a half years, the researcher functioned as a trusted observer at daily Gemba morning meetings 
 and at weekly project evaluation meetings. Furthermore, the site director together with a team of 
 ramp-up managers held by-weekly and monthly management meetings to address pressing strategic 
 operational issues that arise from the ongoing projects. The researcher was also an observer at these 
 meetings with notepad as diary tool. The senior management of Supply Chain, R&D and Ramp-up 
 divisions conducted quarterly business updates meetings where access for research observations was 
 also granted. Having pursued qualitative research, the author is aware of not just the uncertainty and 
 flexibility  of  this  particular  approach  (Lincoln  &  Denzin,  2003),  but  also  the  tension  between 
 creativity and rigor (Patton, 2002). To ensure systematic validity of the findings, various steps were 
 taken, and anonymities are granted all through the fieldwork. Working in close collaboration with an 
 assigned  company  supervisor,  helped  establishing  early  sampling  groups  with  two  large  projects 
 transitioning into critical phases of pilot and ramp-up processes. This sampling was later extended to 
 include numerous other projects that sat the foundation for further empirical analysis. The criteria for 
 eligibility  of  the  projects  at  the  early  stages  of  the  study,  the  sampling  of  respondents,  and  the 
 interview  protocol  were  all  developed  with  both  school  and  company  supervisors  and  research 
 assistants.  


Throughout the fieldwork, triangulation was greatly applied to respondent selections, interviews, 
and coding process. Member checking technique (Denzin, Norman K; Lincoln, 2011) was exclusive 
and unrestrained, because the researcher was becoming a trusted part of the organisation and was 
present on a daily basis. Follow-ups on data interpretations, and preliminary results from the analysis 
were therefore possible at all levels of the organisation. As elaborated further in the papers, there are 
substantial  gains  to  be  made  in  conducting  such  research  of  the  ramp-up  process,  experiencing 
multiple  realities  and  ensuring  both  valid  perspectives  and  understandings  of  the  fragmented 
situations during critical phases at the case company. The researcher made active pursuit into social 



(31)events participation and establishing close friendships outside of the organisation, which is a strategy 
 that more than anything quickly proved to increase trust and confidence of the participants and the 
 legitimacy of this study.  



6. Positioning and relation of papers 


Over the course of the research stay, different studies, both conceptual and empirical, have been 
 carried out. This dissertation consists of four papers and they are summarized in the following table.  


An  earlier  version  of  paper  1  has  been  presented  at  the  International  Competitiveness 
 Management Conference 2015, and the current version is conceptual and was published at the Special 
 Issue on Ramp-up Management in the Journal of Quality Management. Paper 2 is single-authored 
 and  covers  research  methodology  perspectives,  it  was  presented  during  the  2016  Ramp-up 
 management conference in RWTH Aachen University, and later published in Procedia CIRP.  The 
 earlier version of papers 3 was presented at the 21st International Product Development Management 
 Conference: Innovation through Engineering, Business & Design, and the current version is planned 
 for journal publication. Paper 4 has been developed from an earlier version presented at the 23rd 
 International Annual EurOMA Conference 2016, and the current version is under journal review. 


Paper 3 and 4 are empirically founded and employ grounded theoretical lens and resource dependence 
lens. All papers will be further introduced and explained in the following pages. 



(32)[25] 



Overview  of the papers in the thesis 
 # Title  Authors Research perspective Status of the paper  1 

“Lean application to manufacturing ramp-up: a  conceptual approach” 


Christensen,Irene  & Rymaszewska,  Anna
 Literature reviewand  conceptual model development


Published in the Quality  Management Journal – Special  issue on Ramp-Up Management 2 


“Clinical research –  Fieldwork perspective on  ramp-up management  Studies” 


Christensen, Irene


Philosophies of science and  methodology for studying the ramp- up process


Publishedin Elsevier  Procedia – CIRP 3 


“Contradictions or  shared goals? Empirical  perspectives on ramp-up  management” 


Christensen,Irene  & Karlsson, Christer
 Explorative study of two  projects undergoing ramp-up  development


Earlier version presented at  the 2014 IPDMC conference  The current version is being  submitted to a journal  4 


“The power of intra- organizational coordination  in ramp-up execution – a  multiple case study”


Christensen,Irene  & Karlsson, Christer
Multiple case study of organizational relationsformation during two incidents of ramp-up  process
Earlier version presented at  the 2016 EurOMA conference The current version is under  review in Peer-reviewed journal 
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7.  Summary of the papers and their contributions 


7.1.  Conceptualizing ramp-up management 


Essay 1: Lean application to manufacturing ramp-up – A conceptual approach 


The  important  issue  of  manufacturing  ramp-up  in  connection  with  lean  application  is 
 investigated in this paper, as well as organizational learning. The conceptual approach is quite 
 new to the field of ramp-up, thus the importance of the paper can be found in the conceptual clarity 
 affecting  the  transition  of  ramp-up  studies,  from  dealing  with  the  application  of  advanced 
 analytical  methods  to  the  analysis  of  the  activities,  decisions  and  responsibilities  involved  in 
 managing  the  design,  production  and  delivery  of  goods  and  services.  Different  sources  in  the 
 literature are compared and the paper presents a synthesis of the meaning that researchers and 
 quality managers attribute to the concepts of ramp-up and lean management. By developing a 
 conceptual  model,  the  paper  highlights  the  discrepancy  between  existing  knowledge  amid  the 
 community  of  researchers,  and  offers  opportunities  for  further  studies  and  contributions.  The 
 challenges and the applicability of lean management to  manufacturing ramp-up are explained. 


Here the authors suggest focusing on the need to eliminate, reduce and manage variation in order 
 to become lean. Otherwise, achieving both flow and resource efficiency might not be possible. 


Lean application brings a set of tools and techniques to reduce lead times, inventories, set-up 
 times,  equipment  downtime,  scrap,  reworking,  and  other  wastes  in  the  pilot  and  ramp-up 
 production. Managers ought to continue efforts to make the application of lean management in 
 the  ramp-up  process  more  accessible,  because  it  has  the  potential  to  incorporate  leadership, 
 customer  focus,  process  capability  and  process  management  in  order  to  achieve  process 
 improvements. 


The proposed research opportunities in the paper invite subthemes of discrete and continuous 
manufacturing that could be empirically studied. Research in industrial settings could contribute 
to  manufacturing  firms  when  applying  the  principles  and  tools  of  lean  management  and  Six 
Sigma, thereby offering an excellent way to improve the productivity and quality of the firm. 



(34)7.2.  Scientifically studying ramp-up management 


Paper 2: Clinical research –Fieldwork perspectives on ramp-up management studies 
 This paper describes a methodological approach to doing field research. Resonating in the 
 understanding of the logic of problem solving and the production of scientific knowledge, the 
 utilization of a collaborative clinical research perspective is discussed. Novel insights into ramp-
 up management studies are provided, and an agenda for conducting collaborative clinical research 
 is presented. This ambitious decision to break with “gap spotting” and change the modus operandi 
 in  ramp-up  management  studies  is  implemented  by  proposing  clinical  research  as  the 
 epistemological  base  for  this  area.  Furthermore,  the  paper  provides  suggestions  that  clinical 
 research is an inquiry that shares many similarities with process consultancy and action research, 
 and provides mutual value-added contributions and benefits to both the studied organizations and 
 the  researcher  alike.  This  methodological  choice  is  a  possible  way  to  produce  practically 
 applicable  management  research,  and  traditionally  originates  in  Scandinavian  management 
 studies (see, for instance, Karlsson (2013, 2016)). It is also worth noting the establishment of the 


“Center  for  Applied  Management  Research”  at  CBS  back  in  1998  by  the  late  Professor  Erik 
 Johnsen.  From  across  the  Atlantic,  other  notable  contributions  by  MIT  Sloan  professor  Edgar 
 Henry Schein in the early 1990s have also laid the foundation for this scientific method.  


Furthermore, this paper offers personal reflections and stories of conducting clinical research, 
 as well as specific approaches to extending the epistemological foundation of clinical research as 
 a scientific methodology. More specifically, the paper illustrates the important and multifaceted 
 identity of the researcher in the field study, not only acting as an external observer, but becoming 
 wholeheartedly  involved  in  several  ramp-up  projects  in  the  organization.  Through  close 
 collaboration with the host company supervisor and its members, the researcher offers analysis 
 and ongoing research findings and other relevant resources. Subsequently, deep access within the 
 organization was granted, covering multiple layers from the CEO and senior executives to the 
 skilled and non-skilled workers. This level of involvement in ramp-up projects has resulted in a 


“box seat” status for the researcher to enable him/her to study “under the surface” issues, closely 
 monitor  process  developments  over  time  and  report  valuable  insights  from  real-life  contexts, 
 while validating the results instantaneously during the project. 


Overall, research published in scholarly peer-reviewed journals tends to lean towards, and be 
in favour of, empirically founded papers, because there is the implicit assumption that fieldwork 
always produces a positive outcome, i.e. data. On the basis of the researcher’s experience with 



(35)hindsight, not only has data collection been challenging during a long period of 30 months, but 
 the researcher’s identity construct has changed, becoming strengthened or weakened at the host 
 organization,  depending  on  a  number  of  factors;  such  as  the  facilitators  leading  the  ramp-up 
 projects. As an example from the study, the mere presence of the researcher is questioned and 
 could even pose a risk in some of the less successfully performing projects, where process changes 
 and  re-engineering  work  are  widespread.  This  example  highlights  the  importance  of  the 
 researcher’s commitment in establishing trust and shared interests early in the process, in addition 
 to maintaining a level of humility and flexibility throughout the fieldwork. 


This paper proposes the clinical research method as a progressive way of uncovering other, 
often hidden root causes to ramp-up process challenges, and as a result, the shortage of influential 
research needed to expand the area of ramp-up management can be eliminated. 



(36)7.3. Empirical analysis on ramp-up management 


Essay 3: Contradictions or shared goals? Empirical perspectives on ramp-up management 
 The primary motivation for this study is to uncover what variables affect production ramp-up 
 and  most  importantly how  these  effects  are  manifested.  This  cause  and  effect  initial  study 
 generates a research model on how the issues emerge, develop, grow or terminate over time. The 
 aim is to produce familiarity through describing patterns of effects, such as the lack of root cause 
 analysis  in  the  ramp-up  process  –  too  much  firefighting,  complex  and  over-engineered  first-
 generation  products,  insufficient  or  inaccurate  process  development  and  a  lack  of  dependable 
 supplier relations.  


Based on grounded theory, the paper explains the direction and extent of causal relationships 
and  change  through  the  generation  of  hypotheses.  Empirically,  this  paper  analyses  data  from 
longitudinal  research  studies  conducted  by  two  large  projects  within  a  large  European 
organization. The paper sheds light on the characteristics of the barriers affecting the process, 
such  as  high  variations  during  the  ramp-up,  ownership  of  the  project  and  the  managerial 
commitment to predefined deliverables. The focus is on aspects characterized by asymmetrical 
uncertainty about deliverables, including overestimating production plant capabilities in terms of 
speed  and  flexibility,  and  underestimating  the  workload  in  the  ramp-up  process  and  the  new 
product transition from pilot testing to full-scale production. 



(37)Essay  4:  The  power  of  intra-organizational  coordination  in  ramp-up execution  –  a 
 multiple case study 


The  basis  for  writing  the  paper  is  a  detailed  description  of  the  activities  and  problems  of 
 governance throughout the ramp-up process, which has been done through a resource dependence 
 theoretical  lens.  The  structural  complexity  of  ramp-up  processes  enabled  by  cross-functional 
 interactions is examined and the degree of fragmentation in the process planning and execution is 
 analysed. Resource dependence theory is used as the central explanatory framework for intra-
 organizational  and  organization-environment  interdependencies  throughout  the  planning  and 
 execution of the ramp-up activities and milestones.  


This  study  explores  inter-firm  resource  dependencies  in  production  initiation  and  their 
 influence on the effectiveness of manufacturing ramp-up. Multiple case-based approaches with 
 ethno-methodological studies are applied to pursue the in-depth contextual analysis and cross-
 case analysis. The final study offers discoveries and exploration of the connections between the 
 inter-firm resource dependence on production initiation and specifically its influence upon the 
 effectiveness  of  manufacturing  ramp-up.  Symmetries  have  been  identified,  and  potential 
 exploitation or opportunistic risks profiles are presented. This paper extends the understanding of 
 ramp-up  management  in  organizational  interdependencies  from  a  inter-functional  perspective; 


and from the managerial perspective, the empirical understanding of inter-functional alignment 
and collaboration conveys the exploitation risks, and offers potential reformulation of strategies 
concerning  the  management  of  ramp-up  processes,  such  as  a  stockpiling  strategy,  a  levelling 
strategy, forecasting and scale adjustment strategies, as suggestions  so that managers can actively 
shape dependence relations across the organization. 



(38)
8.  Summary of research contributions 


One of the main contributions of this dissertation is creating an awareness of the different 
 contrasting, sometimes conflicting foundations of norms, values, legitimacy and authority that 
 can  be  found  within  ramp-up  management  organisation.  Managing  ramp-up  activities  can  be 
 achieved  from  different  aspects  (quality,  time,  communication,  supply  chain  management, 
 employee  empowerment  and  training,  product  specification  and  bottlenecks).  Managers  are 
 expected  to  utilize  a  variety  of  strategic  choices  –  including  the  implementation  of  lean 
 management practices such as continuous improvement processes, standardization, and internal 
 integration  of  processes  along  the  supply  chain,  employee  empowerment  and  bottleneck 
 management. 


The ramp-up process runs within, or as, normal production and could disturb it. There can be 
 many  alternatives,  such  as  an  intermediate  experimental  plant  between  the  laboratory  and  the 
 production plant. There is tremendous potential to improve ramp-up performance and reduce the 
 overall  time  required  to  achieve  volume  production.  The  manufacturing  strategy  literature 
 conceptualizes a state of “leanness in operations”, which can consolidate both the concepts of lean 
 and manufacturing ramp-up, providing a dual perspective.  


Managers create  and  select  procedures that mitigate relations in  the  environment  and  seek 
 relations  that  create  favourable  exchanges.  For  practitioners,  managing  environmental 
 fluctuations  could  follow  a  set  of  five  proposed  strategies.  In  general,  managers  can  avoid  or 
 reduce  dependencies  and  organizations  can  do  so  by  shaping  a  dependence  relations  strategy, 
 scale adjustment strategy and forecasting strategy, among others. 


This  dissertation  is  more  interested  in  the  advancement  and  understanding  of  ramp-up 
 management than in offering specific technical and fixed solutions. Summarizing and bringing 
 the research topics together in this synthesis is beneficial in finding patterns and conclusions, and 
 finally discussing these in relation to existing literature.  


The anthology of the papers in this thesis and the research output from the explorative study 
 in the MedTech industry contribute to identifying additional factors that lead to lengthy time-to-
 volume, and how they have transpired in the context of ramp-up process. Other research outcomes 
 and benefits gained from this thesis are: 


  Analyses of and proposals for how operations performance factors impact on ramp-up 
performance in a manufacturing company 
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