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    Chapter 12   
 Engineering Change Management 
and Transition Towards Mass Customization                     

     Simon     Haahr     Storbjerg     ,     Thomas     Ditlev     Brunoe    , and     Kjeld     Nielsen   

12.1           Introduction 

 A common trend of today’s markets is the increased demand for customized prod-
ucts and services meeting the individual customer’s needs. At the same time, it is 
common for all industries that globalization has led to increased competition and 
shortened product life cycles. A recent study by Roland Berger documents that the 
average product life cycle has been reduced by 24 % over the last 15 years [ 17 ]. 
Consequently, today’s manufacturers are in pressure for fi nding more effi cient 
approaches for bringing customized products to the market. 

12.1.1     Mass Customization (MC) 

 Perfectly suited to the challenge described in above, MC arose as a concept and an 
operations strategy in the late 1980s, in a response from the US car manufacturers 
to the new competition from low-cost, high-quality Japanese car manufacturers [ 3 ]. 
MC enabled a new approach to competition, combining the ability to deliver prod-
ucts meeting the individual customer’s needs, with an effi ciency similar to mass 
production [ 15 ]. By introducing higher variety as a competitive parameter in the 
market, the US car manufacturers were able to gain a competitive advantage over 
the Japanese manufactures. Since then, research on MC has focused on clarifying 
the defi ning characteristics of the companies that successfully adopt the MC strat-
egy. This has led to the introduction of three fundamental dimensions in enabling 
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the MC ability. The three dimensions are by Salvador et al. [ 18 ] framed as the three 
fundamental MC capabilities: solution space development, robust process design 
and choice navigation. 

 Companies who decide for an MC strategy can have very different starting 
points. Traditionally, MC has been described as companies mass-producing stan-
dard goods, introducing higher variety, thus customizing each product. However, as 
MC gained popularity, companies who originally produced high variety, such as 
engineer-to-order companies, began to recognize the potential of the MC approach. 
Over the last decade, a number of studies have also been reported on ECO compa-
nies adopting an MC approach, to increase profi tability [ 2 ,  6 ,  7 ]. 

 Regardless of the starting point of the transition process towards MC and the 
approach at MC, the process of designing starts rarely from scratch, but rather by 
modifi cation of existing design [ 4 ,  5 ,  12 ]. Eckert et al. [ 4 ] also describe two extremes 
for customizing by modifying existing design: changing existing base to meet indi-
vidual customer’s needs or developing a modular product range which can be con-
fi gured to the individual customer’s need [ 4 ]. Another classifi cation of customizing 
by modifying existing design is proposed by Muntslag [ 14 ], who has developed a 
classifi cation scheme for how much of the design that can be done order- 
independently in a customization effort [ 14 ]. 

 Since designing or product development in a customization scheme inevitably 
involves modifi cations to existing design, it is evident that engineering changes 
and their management (ECM) are an inevitable part of mass customization. This 
implies furthermore that for companies transitioning towards MC, it is assumed 
that the effective and effi cient management of engineering changes becomes 
even more important.  

12.1.2     Engineering Change Management 

 As a consequence of the increased demand for customization and that product life 
cycles are growing shorter, the design of new products based on adaptions from exist-
ing products, or by the combination of existing design elements, is today becoming a 
dominating approach to new product development [ 8 ,  23 ]. On this background ECM, 
which addresses management of the technical changes, i.e. engineering changes, in 
products and related value chain processes, is also becoming increasingly important, 
especially when dealing with complex engineered products. ECM has not only received 
increased attention due to the shift in approach and focus of product development but 
also due to the increasing product and value chain complexity [ 4 ]. Combined with this, 
globalization has led to increased complexity in supply chains and to increased varia-
tion in market and documentation requirements [ 17 ]. All of this increases the need for 
managing engineering changes in order to ensure effi ciency and profi tability. 

 Different defi nitions for engineering changes can be found in literature. Based on 
an overview on some of the most prevailing defi nitions, Hamraz et al. [ 5 ] propose 
the following defi nition: ‘ECs are changes and/or modifi cations to released  structure 
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(fi ts, forms and dimensions, surfaces, materials etc.), behaviour (stability, strength, 
corrosion etc.), function (speed, performance, effi ciency, etc.), or the relations 
between functions and behaviour (design principles), or behaviour and structure 
(physical laws) of a technical artefact’. This defi nition delimits engineering changes 
to concern changes to already released structure. Based on experience from prac-
tice, this paper takes point of departure in a broader understanding of engineering 
changes, also concerning the release of new structures. The introduction of a new 
product family in a product program, or the introduction of new design elements to 
an existing product family, is also considered as engineering changes. The defi ni-
tion used in this context is therefore:

  ECs are changes and/or modifi cations to released structure (fi ts, forms and dimensions, 
surfaces, materials etc.), or product programs (release of new structure), behaviour (stabil-
ity, strength, corrosion etc.), function (speed, performance, effi ciency, etc.), or the relations 
between functions and behaviour (design principles), or behaviour and structure (physical 
laws) of a technical system. 

   ECM refers to the organization, control and execution of ECs and can, as topic 
and research fi eld, be regarded as one of the fi ve sub-elements of the broader fi eld 
confi guration management [ 8 ]. The goals of ECM are to avoid or reduce the number 
of engineering change requests (ECRs) before they occur, to select their implemen-
tation effectively when they occur, to implement required ECs effi ciently and to 
learn from implemented ECs. Research on ECM has for years focused on specifi c 
and isolated practices in relation to change handling, e.g. change impact assessment 
[ 13 ], reasons for initiating EC [ 10 ] and effects of change propagation [ 11 ]. Only 
lately research on ECM has focused on giving a more comprehensive overview of 
the practices and capabilities needed for successful management of engineering 
changes. Based on an extensive literature review, Jarratt et al. [ 8 ] have established 
an overview on the key practices of ECM. Another extensive and recent literature 
review has been conducted by Hamraz et al. [ 5 ], who focuses on bringing a holistic 
categorization framework for literature on ECM. In a study by the Aberdeen Group 
of 135 enterprises from different industries, a number of capabilities, characterizing 
best in class companies in relation to change handling, are identifi ed [ 1 ]. Based on 
a case study and a review of literature on ECM, a capability framework for ECM 
has been developed by the authors of this paper [ 21 ]. The framework introduces a 
number of ECM-related capability areas and has in a recent study been further 
developed into an ECM maturity grid, which provides a comprehensive overview 
of the capability areas within ECM [ 20 ].  

12.1.3     Objectives of the Paper 

 From the overall introduction to ECM and MC, it is clear that the two research 
domains are related, both from a practical level and in sharing the aim of ensuring 
an effi cient introduction of variants. Despite of the close relation of these fi elds, 
none of the contributions within ECM addresses how ECM can support a more 
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effi cient customization. The objectives of this paper are on this background to add 
clarity to the relation between ECM and MC and building on previous research 
[ 19 – 21 ] to develop new knowledge on what capabilities within ECM a company 
should mature to support the transition towards MC. 

 The transition towards MC can generally be described by two extremes, either as 
a transition from mass production in which the manufacturer pursues a greater 
adaptability to customer demand by increasing the solution space or as a transition 
from complete customization, where the manufacturer pursues effi ciency by delim-
iting the solution space. This paper is based on a case study in a global engineering- 
oriented manufacturer which is managing customization to some degree, but at a 
cost which is not fully competitive. The case company is based on this striving to 
achieve an increased and more effi cient product customization. The case company 
is therefore not to be categorized in either of the two extremes, but rather as a mix.  

12.1.4     Research Questions 

 Based on the objective introduced in above, this paper takes point of departure in 
the following research questions:

    1.    Which practices of ECM are especially challenged by an increased adaption to 
customer-specifi c requirements?   

   2.    What are the relations between the fundamental capabilities of MC and the capa-
bility areas of ECM?   

   3.    What capability areas within ECM are central to support the transition towards MC?     

 Research question 1 is answered in Sect.  12.3  based on fi ndings from a case 
study. Building of the fi ndings from this and by a literature review and a focus 
group interview, research questions 2 and 3 are answered in Sect.  12.4 .   

12.2      Research Methodology 

 In this section, the research methodology is introduced together with choices in 
regard to the methods applied. Due to the scarcity of literature addressing the rela-
tion between ECM and MC, a combination of case study, literature review and 
focus group interview was considered necessary to answer the research questions. 

12.2.1     Literature Review 

 In order to clarify the relation between ECM and MC, a thorough review of litera-
ture on ECM and MC was conducted. Through title and topic searches on Thomson 
Reuter’s ‘Web of Science’ and Elsevier Scopus, and by using combinations of the 
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search strings ‘mass customization’ and ‘engineering change management’ and 
‘confi guration management’, 96 contributions were identifi ed. By title and 
abstract review against the following criteria, the list of relevant contributions 
was narrowed down to only three relevant contributions. The criteria used in this 
were literature that satisfi ed the following criteria: (a) literature defi ning or 
describing MC and ECM capabilities and (b) literature addressing the relation 
between MC and ECM. 

 Through detailed review of the relevant papers, the relations between the 
capabilities of MC and ECM were clarifi ed by the following approach. First the 
mechanisms of ECM reported in literature as important for MC were identifi ed. 
From these, ECM-related capability areas were then identifi ed using the ECM 
capability framework of Storbjerg et al. [ 20 ]. Finally the relations between the 
ECM capabilities reported in literature and the fundamental MC capabilities 
were identifi ed by deducing for each capability, with logical reasoning, the 
higher goal or purpose that the ECM capability serves. The fi ndings from the 
literature review are introduced in Sect.  12.4 .  

12.2.2     Case Study 

 In order to identify which capability areas of ECM are especially challenged by the 
transition towards MC, a longitudinal case study was conducted in a global manu-
facturer pursuing the MC benefi ts. Through observations and participation in new 
product development projects, key challenges and enablers of ECM in achieving 
the MC benefi ts were identifi ed. The case study and the case company are further 
introduced in Sect.  12.3 .  

12.2.3      Focus Group Interview 

 It is generally accepted that organizational researchers can improve the accu-
racy of their judgements by collecting different kinds of data bearing on the 
same phenomenon. This method is also referred to as triangulation [ 9 ]. In order 
to allow for greater reliability and validity of the results of the paper, it was 
decided to supplement the literature review and case study with a focus group 
interview with fi ve confi gurations responsible from the case company. Focus 
group interview was selected as it is generally acknowledged that this interview 
method allow for more effi cient data generation, due to the interaction in the 
group [ 16 ]. The participants of the focus group interview were selected based on 
their experience from practice with confi guration and change handling. The 
questions for the focus group interview are introduced together with the fi nd-
ings from this in Sect.  12.4 .   
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12.3       Case Study: Barriers of ECM for the Transition 
Towards Mass Customization 

 This section introduces the capability areas of ECM, which, based on the longitudi-
nal case study, were identifi ed as especially challenged by the transition towards 
MC. First a brief introduction is given to the case study and the case company, fol-
lowed by a section on the key fi ndings from the observations and interviews. 

12.3.1     Introduction to Case Study and Case Company 

 The case study was conducted over the period from 2011 to 2015 in a large indus-
trial manufacturer of power plants. The case company is a global organization of 
20,000+ employees having activities in more than 70 countries. The internal value 
chain involves everything from sales, engineering, sourcing, manufacturing, trans-
portation and construction to service and decommissioning. The products of the 
case company, i.e. the power plants, are complex engineered products having a 
lifetime of up to 25 years. The development of new products is based on a platform- 
based approach. Being faced with varying customer requirements and a demand for 
customization of the product offering, the case company has for years been pursu-
ing the MC benefi ts. The approach to MC has primarily been relying on building the 
solution space development capabilities, by a focused effort on modularization, and 
building the choice navigation capabilities, by a number of initiatives on building 
the capabilities concerning product and sales confi guration. The case company is, in 
addition to the products, offering service and repair solutions and therefore also 
required to manage changes throughout the entire product lifetime. 

 All of this is having a signifi cant impact on the complexity of change handling, 
e.g. in evaluation of change impact and interchangeability. Operating in a maturing 
market, the case company is facing an increased competition and is based on this in 
an emergent need for improving its competitiveness. As a consequence, the design 
strategy has over the last years increasingly focused on further developing and 
improving the existing product platforms, in order to introduce more cost-effi cient 
product variants. As a result, the handling of engineering changes, which in the case 
company is formalized in the ECM process illustrated in Fig.  12.1 , has gained 
increased importance and management attention.

12.3.2        Findings from Case Study 

 By participating in several new product development projects and ECM improve-
ment initiatives, and from interviews with confi guration experts, a number of chal-
lenges in ECM have been identifi ed as barriers for the transition towards MC. Using 
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the capability framework of Storbjerg, Brunoe and Nielsen [ 20 ], the challenges 
have been characterized. From this, the following four capability areas of ECM 
have been clarifi ed as important for the transition towards MC:

    ECM roles and responsibilities  
 One of the challenges identifi ed through the case study is how to organize around 

change execution. This topic has also been noted by other scholars; e.g. 
Hamraz et al. [ 5 ] highlight this as one of the core themes of ECM. From the 
observations and the interviews, it is clear that the transition towards MC and 
an increased adaption to customer-specifi c needs call for changes to the orga-
nization around change execution, especially if the MC strategy followed 
builds on a modular and platform-based approach, as in the case company. In 
this the product development activities are organized according to a matrix-
based organization, in three product platforms and 11 generic technical sys-
tems, which carry all functionality of the products. The organization around 
change execution is based on the product platform driving the need for the 
change and typically as part of a product development project to create a new 
platform variant. For each platform project, staffi ng of the project organiza-
tion is done by having resources from relevant systems in the line organiza-
tion of the R&D function allocated to the project. Depending on the scope, 
one or several changes are initiated for each system, and a case handler, typi-
cally the responsible design engineer, is assigned. The case handler is 
responsible for the change execution until design fi nalization, where an imple-
mentation responsible from the receiving business unit, which often is a man-
ufacturing unit, takes over. This organization has in the case company proven 
to work well for years. However as the case company during the last years 
have intensifi ed the adoption of a modular and platform-based approach to 
product development, the coordination of change execution has become an 
increasing challenge.  Based on the increased reuse of components and modules 
across products and product families, changes are now not only impacting one 
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  Fig. 12.1    Process for handling engineering changes in case company, i.e. ECM process       
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confi guration but more often several confi gurations. Planning and coordination 
are consequently increasingly required across the platforms. On top of this, it is 
in the case company more the rule than the exception that multiple development 
projects for each platform are running at the same time with separate timelines. 
It has based on this become an increasing challenge to handle change execution 
and change implementation without confl icting priorities and needs. The coordi-
nation is up to the responsible case handler which often does not have the full 
overview of the change and its relations to other ongoing projects and changes. 
The organization around change execution is on this background identifi ed as an 
important capability for the success of the transition towards MC.  

   Change structuring and planning  
 Closely related to above challenges, structuring and planning change execution are 

signifi cantly challenged by the transition towards MC. Especially planning and 
controlling the effectivity of changes have become a challenge. Changes have 
different priorities and timelines, e.g. due to differences in supply lead time and 
supply setup across the divisions of the company. As the sequence of the change 
implementation matters, the structuring of change creation to support an effi cient 
and coordinated change implementation, which is also respecting the diverse 
timeline requirements, has become an increasing challenge.  

   Change approval process  
 Another practice of ECM in the case company, which is becoming increasingly 

challenged by the transition towards MC, is the change approval process. As a 
consequence of the increased reuse of components and modules across plat-
forms, changes are increasingly impacting multiple platform variants or confi gu-
rations. This is a challenge for the change approval process in the case company, 
which is based on change approval boards organized per product platform. 
Changes having impact across product platforms are most often only reviewed at 
one of the platform change boards, with the consequence that key stakeholders 
are not involved in the change approval process. Consequently it is in several 
cases experienced that confl icting or non-authorized changes are implemented.  

   System integration and use of product data management  ( PDM )  systems and 
product life cycle management  ( PLM )  systems  

 Customization calls for not only customizing the product but also the related infor-
mation, e.g. documentation, specifi cations, etc. The case company uses an own- 
developed change management system which has been integrated to some degree 
with the PDM system and the enterprise resource planning (ERP) system. Based 
on the increased number of product variants in the case company, the handling 
of changes in documentation and specifi cations as, e.g., bill of materials and 
master data have been a signifi cantly growing challenge. Especially the lack of 
system integration in between, e.g., the CAD, ECM, PDM and ERP system has 
generated not only a massive administrative task due to the ineffi cient workfl ow 
but also a signifi cant data quality issue. The use of integrated PDM and PLM 
systems has on this background been identifi ed as a key capability to handle an 
increasing product variety.      
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12.4        Enablers of ECM for the Transition Towards MC 

 In this section, the relation between ECM and MC is described based on a combina-
tion of literature review, case study and a focus group interview. By this research 
question 2 is answered. First, the fi ndings from a review of relevant literature are 
reported using the method outlined in Sect.  12.2.3 . Following this, the fi ndings from 
a case study and a focus group interview are described. In closure of this section, the 
results are summarized, and the capability areas of ECM which are central to sup-
port the transition towards MC are listed, by which research question 3 is answered. 

12.4.1     Literature Review: Mass Customization and ECM 

 It is, from the introduction, clear that MC and ECM are closely related concepts and 
research domains. This relation is both on an operational level, e.g. depending on 
the same activities, and at a strategical level, e.g. sharing the aim of ensuring an 
effi cient introduction of variants. In spite of the close relation of between these 
fi elds, the relation between ECM and MC has not been studied. Following a litera-
ture search according to the method introduced in Sect.  12.2 , the below three con-
tributions were identifi ed and reviewed. 

 The relation between MC and ECM is noted by Hamraz et al. [ 5 ] in a compre-
hensive review of literature on ECM. In this it is highlighted that ECM has gained 
increasing popularity benefi ting from the rise of attention towards MC among 
other concepts [ 5 ]. No further notions or references are however given the exact 
relation of ECM and MC. 

 Eckert et al. [ 4 ] have studied relation between MC, change and inspiration with 
focus on the process of changing design to meet new needs. Based on observations 
and interviews with engineers in three companies engaged in customization and 
handling of engineering changes, Eckert et al. [ 4 ] propose a classifi cation of change 
processes in three different types of changes. The classifi cation is used to describe 
the relation between old and new products. Building on the classifi cation, Eckert 
et al. [ 4 ] describe MC as a change process with the argument that MC can be 
described as design for change, where change is explicitly aspired to and answered 
by fl exibility. Following this view, the common challenges of MC and ECM are 
discussed. One of the common challenges highlighted is change propagation, i.e. 
that changes propagate to other parts of the system. In relation to this Eckert et al. 
[ 4 ] highlight the importance of predicting the scope of change, i.e. knowing the 
impact of change as early as possible in the process. Another challenge highlighted 
as common of MC and ECM is planning the change process, e.g. in running parallel 
challenges with interfaces to each other. The study of Eckert et al. [ 4 ] concludes that 
common methods for predicting impact of changes, assisting in planning of changes 
and handling parallel changes could be developed with benefi t for both ECM and 
MC. The study does however not bring any further detailed clarifi cation of which 
capabilities of MC these support or how the methods should be developed. 
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 In a recent study, Veldman and Alblas [ 22 ] also argue for that the relation 
between ECM and MC has only grown more important with what they characterize 
as the MC wave. MC is in this study viewed as a balancing act of reuse and distinc-
tiveness, from which it is clear that Veldman and Alblas [ 22 ] primarily focus on the 
solution development capabilities of MC. Based on a multiple-case study in two 
capital-goods manufacturers, the study contributes with knowledge on how to struc-
ture and manage the ECM process in order to support the balancing of reuse and 
distinctiveness [ 22 ]. The paper contributes based on this with knowledge on the 
relation between especially the solution development capability of MC and the 
capability areas of ECM. The following mechanisms are identifi ed: (a) managing 
generic design information; (b) isolating large engineering changes, which concern 
the planning and structuring of changes; (c) managing process variety; and (d) 
designing and executing change process, which concern the ability to develop a 
process for controlling changes. In addition to the four mechanisms, the following 
practices in relation to ECM are identifi ed as important for the management of 
design variety: minimizing complexity, change approval, change planning, manag-
ing generic design types, avoiding engineering changes by standardization and cat-
egorizing engineering changes. Veldman and Alblas [ 22 ] conclude that the 
importance of the practices and capabilities differs according to product delivery 
strategy and, based on this, that different confi gurations should exist for the ECM 
setup and each of the four mechanisms [ 22 ]. 

 From the above literature review, a number of mechanisms within ECM have 
been identifi ed as enablers for the transition towards MC. In total fi ve enablers have 
as illustrated in Fig.  12.2  been identifi ed.

12.4.2        Findings from Focus Group Interview 

 Seeking the same goal as with the literature review, i.e. to identify capabilities of 
ECM that are central to support the transitions towards MC, a focus group interview 
was conducted with confi guration responsible from the case company. The inter-
view was conducted by the following approach:

    1.    Firstly, based on the ECM capability framework by Storbjerg and Brunoe [ 20 ], 
the interviewees were asked to identify which capabilities in relation to ECM 
they experienced especially challenged by an increasing variety and hence 
important for the ability to offer new variants effi ciently.   

   2.    Secondly, the interviewees were asked to complete and validate the list of case 
company-specifi c MC-related capabilities and initiatives in Table  12.1 .

       3.    Finally the interviewees were asked to evaluate the degree of infl uence of the 
ECM-related capability areas on each of the case company-specifi c MC-related 
capabilities using a scale from 1 to 4. These were done taking point of departure 
in the capabilities identifi ed as important for MC based on case study, literature 
and interview (Table  12.1 ).     
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 The result of the focus group interview is presented in Fig.  12.2 . Based on the 
input from the confi guration responsible, 17 ECM capability areas were identifi ed 
as important for the ability to offer new variants effi ciently and thus important for 
the transition towards MC. From the interviewees’ evaluations of the degree of 
infl uence, which are summarized in the rightmost column in Fig.  12.2 , the follow-
ing four capability areas are especially attributed as infl uential:

    1.     Change impact analysis : The capability of early detecting change and predict-
ing the impact of the change before change approval is as indicated in Fig.  12.2  
especially impacting the solution space development capabilities. Uncontrolled 
change propagation is indisputably impacting the ability to effi ciently develop a 
customer-required solution space. Eckert et al. [ 4 ] also highlight the importance 
of predicting the scope of change.   
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   2.     External integration ,  customers ,  vendors ,  etc .: ECM is integrating many 
functions and activities across the value chain; it does based on this not come as 
a surprise that the ability to integrate to customer, vendors, etc., is important. 
Dealing with changes to customized products, the confi guration responsible 
reports in the group interview that integration of vendors and customers in the 
change handling is increasing in importance. Much quality management litera-
ture have for decades also highlighted the importance of clearly understanding 
the voice of the customers. Similarly research on product development has also 
for years advocated an integrated approach.   

   3.     Planning of change handling and implementation : Thorough planning of 
change handling and implementation is not only evaluated important of the ability 
to develop a new variant but also for ensuring a robust process. In the group inter-
view, it was reported that challenges in the case company in change  implementation 
originating in poor planning had only increased, as the product variety increased.   

   4.     Use of PDM and PLM systems . Another ECM capability that, based on the 
interviewees’ experiences, was signifi cantly impacting the ability to customize 
effi ciently is the use of IT tools to support the change handling. Based on insuf-
fi cient system integration, it was reported that multiple manual data entry and 
lack of transparency caused the workload of change execution to explode, with 
an increasing product variety.    

  Based on the fi ndings above, it is evident which capability areas of ECM that can 
be considered as enablers for the transition towards MC and therefore especially 
important to focus on if pursuing the MC benefi ts. The results are presented in 
Fig.  12.2  which also indicate the relation between the fundamental capabilities of 
MC and the capability areas of ECM.   

    Table 12.1    List of initiatives and capabilities specifi c for the case company   

 MC capabilities  Case company-specifi c MC capabilities and initiatives 

 Solution space 
development 

 •   Modularization : process and initiative aiming to build an optimal 
modular product architecture 

 •   Standardization : process, governance setup and initiative to build 
a standard product catalogue 

 •   Engineering process : framework and process to ensure a 
well-defi ned and structured engineering design process 

 •   Scoping process : process, IT and governance setup initiated to 
control the scoping of new variants 

 Choice navigation  •   Sales confi gurator : IT setup to support the product customization 
and building of specifi cation and documentation in sales 

 •  Sales process  :  process to support customer solution selection 
 Robust process design  •   Product confi guration setup : IT setup to build the complete set of 

product specifi cations based on customer selection 
 •   New product introduction processes  :  process to prepare 

specifi cations for manufacturing 
 •   Flexible manufacturing : process, IT setup and initiative aiming to 

build the needed supply chain fl exibility 
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12.5     Conclusion 

 With an intensifi ed competition and an increasing demand for customization, manu-
facturing companies are today more than ever challenged to develop the capabili-
ties, which can ensure an effective and effi cient customized product introduction, 
i.e. the MC capability. 

 Although engineering changes, which are central for the customization process, 
has been studied for years, it has until now not been studied how ECM can support 
MC. On this background, the purpose of this paper is to support practitioners in the 
academia and industry, with clarity on the relation between ECM and MC. 

 Based on a combination of review of literature on ECM and MC, a longitudinal 
case study and a focus group interview in a global manufacturer pursuing the MC 
benefi ts, 17 capability areas of ECM have been identifi ed as important for the tran-
sition towards MC. From this it is evident that MC and ECM are related concepts 
and that the transition towards MC also depends on ECM-related capability areas. 

 The degree of infl uence of the ECM capability areas to the MC capabilities has 
been evaluated by a group of domain experts involved in product confi guration and 
change handling. From this it is evident that the following four ECM capability 
areas are evaluated to have signifi cant importance, for the ability to introduce cus-
tomized solution effectively and effi ciently: change impact analysis, use of PDM 
and PLM systems, planning of change handling and implementation and external 
integration with customers, vendors, etc. These ECM capability areas are therefore 
especially important to focus on, in order to support the transition towards MC. 

 This paper contributes on this background with knowledge of the relation 
between the fundamental capabilities of MC and the capability areas of 
ECM. Furthermore the paper contributes to existing knowledge in ECM and MC 
with knowledge on which capability areas of ECM are central to support the transi-
tion towards MC. 

 Based on these results, a number of opportunities exist for further research. One 
opportunity for further research is to extend the group interviews to other compa-
nies involved in ECM and pursuing the benefi ts of MC, in order to strengthen the 
fi ndings of the research. Another opportunity for further research is to further study 
and validate the relations between ECM and MC, e.g. by obtaining data from 
multiple- case studies in companies pursuing MC benefi ts, in order to investigate the 
correlation of company performance with presence of ECM capabilities.     
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