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Abstract 
Purpose – This study provides a tangible example of organisational solutions in effective design for 
manufacturing (DfM) in a large information and communications technology (ICT) company. 
Design/methodology/approach – In this research an interview study was carried out in a leading ICT 
company to clarify the practical realisation of DfM, and the current challenges encountered. The 
interviews covered all the key persons involved in DfM and related processes, in a case company that 
has successfully applied DfM for over a decade.  
Findings – This study shows the importance of a separate management organisation for coordinating 
the requirements of internal functions. With relation to the case company, this organisation, in contrast 
to literature, is located in production, not in the product development. Despite the successful 
application of DfM, the case company still has challenges in exploitation of related data systems.  
Research limitations/implications – This study describes one of the top companies in its field. 
However, the obtained results could vary to some degree, should a wider set of companies be included 
in the study. 
Practical implications – Managers of other companies could learn from this example at three levels: 
organisational solutions for DfM, its practical realisation, and the challenges encountered. 
Originality/value – The existing literature is relatively scarce on organisational implications of DfM 
implementation. This study identifies a functional organisational location, structure, and practical 
realisation for effective DfM.  
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1 Introduction  

The information and communications technology (ICT) sector is facing continuous change in its new 
product development (NPD) as products are getting increasingly complicated and customer segments 
more fragmented. Companies are working in a multi-site, multi-project, multi-cultural environment 
and organisational changes, such as acquisitions, are frequent. Recently, there has been a trend to 
relocate production from North America and Europe to East Asia. These changes, together with 
pressures for shortening development times and severe price erosion, require multidisciplinary 
approaches. Successful product development necessitates the integration of engineers, industrial 
designers and marketing personnel. (e.g. Pahl et al., 2007; Belt et al., 2008; Zeidler et al., 2007; Helo, 
2004) 



 

Due to globalisation, companies have to consider transferring production lines from one country to 
another in order to cut costs. Rather than considering perfect production systems, managers also have 
to concentrate on quick and tangible measures to address the challenge of the compatibility of data 
systems and data-bases. In order to remove overlapping, managers must decide which elements of the 
data systems are relevant and how these elements can adequately communicate with each other. (e.g. 
Bengtsson and Berggren, 2008). 

The importance of early stages of product development is highlighted by many authors (Bralla, 
1996; Lau et al., 2007; Harkonen et al., 2009; Gatenby and Foo, 1990; Yang et al. 2007). The ability 
to influence the success of NPD is the greatest at the start of the project. The choices made in early 
NPD, reduce both unnecessary changes towards the end, and the total life-cycle costs, even after the 
end of the project. Design for eXcellence (DfX) is an organised way to systematically address the 
early involvement and functional integration. DfX and design for six sigma have been two of the most 
popular concepts in quality management in recent years (Jiang et al., 2007). 

Addressing the needs of internal customers has been identified as a key element for successful 
product development (e.g. Cooper et al., 2004; Gupta et al., 2007). Manufacturing has been the first 
internal customer aspect that has been addressed, by applying design for manufacturing (DfM). DfX 
has then expanded from manufacturing to also cover other areas. Requirements for products typically 
change during product development, and requirements management has become a significant 
challenge for high tech companies. This challenge is accumulated by the fact that requirements are 
interpreted differently in different parts of organisations. DfX is a potential way for addressing 
internal customers and for harmonising practices. DfX can be used to disseminate information and 
realise the implementation of these practices, besides collecting internal best practices. DfX is 
discussed in literature, yet descriptions on how companies realise these activities in practice are 
scarce. 

This paper studies the design for manufacturing practices of a leading ICT company, including 
practical realisation of DfM and the required organisational solutions. In addition, the current 
challenges are clarified, including related data system aspects. The above mentioned can be condensed 
into the following research questions: 
 
RQ1. How does a leading ICT company organise its design for manufacturing? 
RQ2. What are currently the main challenges of DfM? 
 

2 Literature review on design for manufacturing 

Researchers refer to product design improvement efforts as design for eXcellence (DfX) where X 
stands for an aspect under consideration, such as manufacturing, assembly, testability, reliability, 
disassembly, cost and so on (e.g. Gehin et al., 2008; Barton et al., 2001; Rungtusanatham and Forza, 
2005; Jose and Tollenaere, 2005; Haque and James-Moore, 2004; Kuo et al., 2001; Jablokow and 
Booth, 2006; Tseng, and Jiao, 1998). These aspects can also be divided into function-oriented and 
process-oriented attributes (Sheu and Chen, 2007). DfX can be seen as an integrated approach for 
designing products and processes for cost-effective, high quality operations through product life. DfX 
aims to reduce time-to-market, lower cost, and increase quality of products (e.g. Prasad, 2000; Prasad, 
1997; Gungor, and Gupta, 1999). Maltzman et al. (2005) stress quality and customer satisfaction 
aspects, while Zuidwijk and Krikke (2008) emphasise the reusability viewpoint.  

Individual designers have traditionally focused on the product itself and the value it can provide to 
the end-user (Bralla, 1996). Typically, they do not consider the product realisation through the entire 
life-cycle, including manufacturing, disposal and such. Only after the design is complete, these issues 
are addressed and are left for related departments to solve. This has resulted in cumbersome processes 
that are time-consuming, inflexible and prone to errors (e.g. Huang et al., 2001).  

The first attempts to address the needs of internal customers include manufacturing considerations. 
The literature refers to designing manufacturability, already as early as in the 1940s through 1960s 
(e.g. Huang, 1996). Examples of the first approaches to address manufacturability include value 
analysis, value engineering and produceability engineering (Bralla, 1996; Huang et al., 2001). These 
methods can be seen to share the same philosophical impetus as modern design for excellence. 
Boothroyd & Dewhurst (1983) can be interpreted to be the first ones to utilise design for excellence 
with their concept of design for assembly (DfA). DfA methodology aims to simplify design by both 
minimising the number of parts and easing their insertion (e.g. Lai and Gershenson, 2008). This 



 

concept was later broadened into design for manufacturing to include a broader set of manufacturing 
aspects (e.g. Chang et al., 2005; Stoll, 1988; Chang et al., 2007).  

Since 1990s DfX methodology has expanded and is applied in new areas, such as environmental 
issues (Graedel, 2008; Kurk, and Eagan, 2008; Bras, 1997; Coulter and Bras, 1997; Ehrenfeld and 
Lenox, 1997; Tichem, 1997). The ultimate goal of design for environment (DfE) is to reduce the 
overall environmental damage when producing goods and providing services (e.g. Gungor and Gupta, 
1999; Dowie, 1994). In addition, design for testability, design for usability, design for safety, design 
for serviceability, and design for packaging, have since been introduced, to effectively consider 
versatile aspects during product development. DfX concept, having expanded to new areas, now 
covers the entire product life-cycle. It has become imperative to coordinate product and process 
design of product families within a supply chain framework. (Jiao et al., 2007; Bralla, 1996; Gatenby 
and Foo, 1990, Charter and Gray, 2008; Huang et al., 2001; Kumar and Fullenkamp, 2005; Tichem, 
1997; Cowan et al., 2000; Sheu and Chen, 2007).  

Once starting to apply DfX, companies have realised how following these principles leads into 
enormous impacts in company procedures, and even in organisation (Sheu and Chen, 2007). Effective 
utilisation of DfX methodology requires adequate communication within a company (Skander et al., 
2008). In order to achieve the goals set by different DfXs, cooperative work, guidelines, checklists, 
and software tools are utilised (e.g. Gungor and Gupta, 1999; Bralla, 1996; Huang and Mak, 2003; 
Boothroyd and Dewhurst, 2008; Eversheim and Baumann, 1991; Poli and Knight, 1984; Scarr, 1986). 

In the literature, both theoretical and engineering papers on DfM (and DfX) can be found, 
however, good descriptions on true practical realisation are scarce as well as optimal organisational 
solutions for managing these issues.    

 

3 Research process 

The research process is described in Figure 1. Design for manufacturing, and design for excellence in 
general, were first studied by using existing literature as the key source. The case company was 
selected as it is a leading ICT company and, having successfully applied DfM for over a decade, is 
now expanding DfX to cover ever new aspects. DfM discipline was selected as the focus for this paper 
as the case company has the lengthiest experience in it, and the related practices are most mature.  

Case company was examined in order to obtain an understanding of the company’s business. 
Several workshops were organised together with top managers representing DfM and DfX, as well as 
related key processes to discuss the practical realisation of DfX in the case company. Interview 
questions were formulated based on the obtained understanding; see Appendix A.  

 

Figure 1. The research process 
 

The study consisted of twenty interviews, comprising multiple sites and countries. The study included 
all the DfX managers as well as responsible managers for vital internal processes. The case company 
is currently developing its DfX activities, and is running an internal development project to develop 
and expand its application of DfX. The researchers were involved in the project and had excellent 
access to interview all the key experts. The research utilised a semi-structured thematic interview 
approach (see e.g. Merton et al., 1990). The interviews were conducted informally, in a qualitative 
manner, allowing the interviewees to explain and clarify the cases and topics as entities. Therefore, 
these interviews represent the DfX activities in the case company in a versatile manner.  

Interviews were transcribed resulting in some twenty to thirty pages for each twenty interviews. As 
the article focus is on managerial implications, the source material was processed to aid further 
analysis from this perspective. The findings from each DfM sub-discipline (board assembly, final 
assembly, testing, and packaging) were condensed into input (where each sub-discipline obtains 
requirements from and what type they are), output, practical realisation of each sub-discipline and 
challenges encountered. The results of the analysis are presented in the section 4 Results and analysis. 



 

The case company has extensive experience over utilising DfM and DfX practices. This, together 
with the scarceness of similar research, gives the justification to study a descriptive analytical case 
(see e.g. Siggelkow 2007). 
 

4 Results and analysis 

4.1 DfM in the studied company 
 
The interviewees consider it vital for the business to ensure an adequate capability to deliver products. 
Customers pay only for functional products that have been delivered according to agreed terms. The 
studied company continuously streamlines its internal processes for maximum capability to deliver. 
Delivery capability can, to some extent, be considered separately within production, but it may not be 
sufficient to obtain adequate results. As a consequence, the studied company utilises the DfX concept 
to address these challenges already during early NPD.  

In the studied company, the role of DfX is to ensure that the needs of manufacturing, supply chain, 
and after-sales service are taken into account already during product development. Design for 
manufacturing has been divided into following sub-disciplines: board assembly, final assembly, 
testing, and packaging. Supply chain aspects cover both the structure and the players of supply chain, 
and the more operational realisation of the capability to deliver. Other important aspects include, 
service, environment, and quality. The studied company has a common DfX management 
organisation, which coordinates different DfX disciplines and sub-disciplines, and communicates their 
needs into product development. The DfX management is organisationally located under the 
manufacturing organisation. Each DfX sub-discipline has a named responsible manager. Figure 2 
describes the DfX system of the studied company. 
 

 
Figure 2 the DfX system of the studied company.  

 
Design for manufacturing (DfM) includes design for board assembly (DfBA), design for final 
assembly (DfFA), design for testing (DfT), and design for packaging (DfP). The supply chain aspects 
have been divided into two separate sub-disciplines: design for supply chain (DfSC) covering the 
structure of the chain, and design for supply chain capability (DfSCC). Other separate sub-disciplines 
include, design for service (DfS), design for environment (DfE), and design for quality (DfQ). 

Each sub-discipline communicates its requirements into product development projects through the 
DfX management organisation. This communication is supported by organising training sessions for 
product development personnel. Product development projects have named specialists for each sub-



 

discipline, enabling direct feedback. Organisationally, these specialists are a part of product 
development. 

Requirements of each sub-discipline can be categorised by using the following hierarchy:  
 
1. Legislation and business sector standards 
2. Company strategy and business targets 
3. Customers 
4. Internal customers 
5. Supply chain  

 
Each DfM sub-discipline is described in more detail below. The descriptions include input (where 
each DfM obtains requirements from and what type they are), output and practical realisation. 
 

4.1.1 Design for Board Assembly (DfBA) 
 

Input: It is seen as the responsibility of DfBA to give NPD feedback, and assure that the 
manufacturability will be taken into account from the board assembly viewpoint. As inputs to design 
for board assembly, business management typically defines the intended products and their general 
requirements. Customer requirements enter DfBA indirectly through product development, or 
marketing/sales.  

Product development projects are seen to define the product, including architecture, PCB (printed 
circuit board) sizes, materials, board thickness, the type of layers, amount of components, type of 
components, the use of RF (radio frequency) / digital boards, type of connectors, and such.  Also, the 
way boards are connected to each other, indoor/outdoor use, IP (international protection rating for 
enclosures) and EMC (electro-magnetic compatibility) requirements are suggested by the product 
development project.  

Production equipment suppliers set requirements for weight, size, component mounting speed, and 
such. Component suppliers set requirements for component handling, PCB thickness, etc. In addition, 
requirements include legislation, such as lead-free soldering, and business sector standards.  

Output: DfBA is seen to set requirements for product development on manufacturability and is 
seen to influence product specifications. DfBA provides feedback for product development regarding 
manufacturing costs on their product proposals. In addition, the manufacturing process may set 
requirements, for example, the maximum component weight in soldering. DfBA also aims to 
influence the research phase, in relation to board assembly issues. 

Practical realisation: DfBA is seen to aim to prioritise requirements and communicate them. A 
practical approach is to consider overall costs as the common parameter for prioritisation. It is seen 
beneficial for product development projects to have clear review points, with a standardised set of 
requirements.  

Understanding the existing production is seen vital in order to learn how to improve future 
products, and to formulate these learnings into guidelines. Data systems and tools, such as DOORS® 
and Excel, are utilised to support the practical work of DfBA. 

 
 

4.1.2 Design for Final Assembly (DfFA) 
 
Input: DfFA sets requirements for product development, especially for mechanics designers, 
providing know-how on how to design for the ease of manufacture. Design for Manufacturing (DfM) 
is seen to define the key products on which final assembly should focus its efforts.  Existing 
production machinery sets requirements for DfFA that must be taken into account while optimising 
final assembly related aspects.  

Besides manufacturing aspects, DfFA is seen to have an important role in consideration of service 
aspects. For example, for serviceability, a product must be assembled so that even the bottom PCB 
can be removed without dismantling the entire product. In addition, requirements include legislation 
and other general guidelines, such as how much weight an individual employee is allowed to lift.   

Output: According to interviewees, cumulative experience has resulted in practices for optimal 
inclusion of DfFA aspects. The aim is to minimise lead-times, number of parts, tools, successive work 



 

stages, human errors, and such. Optimising the direction for assembly is also an important aspect. In 
the beginning of product development, it is not clear how the product will turn out, however, DfFA 
sets general requirements e.g. to minimise the number of parts. First, technical architecture and 
technical development related requirements are set. Requirements are more precise towards the end of 
product development. The requirements described above are communicated to different sites, the 
target being reaching the employees working hands on in the field. 

Practical realisation: It is seen as a good practice to define guidelines for product development, on 
how to acknowledge the existing production machinery and processes from final assembly viewpoint. 
Standardised guidelines allow compatibility among multiple products and production sites. Lessons 
learned from previous projects are seen important for developing DfFA. 

DfFA requirements are seen to be attempted to translate into a numerical format to allow designers 
the ease of prioritisation and effective use of databases.  

 
 

4.1.3 Design for testing (DfT) 
 
Input: Cost-efficient testability in production is seen as the company level target for DfT to address. 
Existing production technologies, and machinery, guide practical testing. Test technologies are seen to 
be chosen based on cost calculations, considering quality, cost efficiency, and product structure. 
Customer requirements typically enter DfT indirectly through product development or 
marketing/sales. In addition, DfT requirements include legislation, such as product safety issues, and 
also business sector standards. 

Output: DfT is seen to provide guidelines, requirements and targets for product development 
projects on production testability issues. This includes harmonising processes and defining targets for 
test designers. Test techniques are typically chosen based on cost calculations for production, 
considering quality and product structure. Quality in this sense means assuring targeted test coverage, 
through the utilisation of adequate equipment and process.  Test processes are required to be flexible 
to allow changes in the order different type of tests are conducted.  

Simulation tools are seen to be utilised for considering test phases, in order to achieve different 
quality targets. The results of these simulations are used as a basis for cost calculations. 

DfT is seen to provide design requirements and guidelines for product development, based on 
chosen test techniques. It is seen vital for product development to acknowledge the test techniques 
production is going to use. These techniques include in-circuit testing, automated optical inspection, 
x-ray inspection and functional testing. Product architecture significantly affects testability and 
therefore must be analysed. For example, should there be two alternatives, DfT typically recommends 
the one more beneficial in terms of production.  

Practical realisation: The studied company has multiple production sites, making the practical 
realisation of DfT challenging. The problem is seen to be accumulated should testing be performed 
separately for product development, production, and service activities. It is seen vital for DfT to 
coordinate and optimise testing activities over the entire product development chain, and the entire 
global network. The target of DfT is to harmonise practices, techniques and equipment between 
different factories. Some of the interviewees stress the importance of incorporating self-test features 
into products to allow product development, production and fault finding activities to use the same 
structures. It is seen important that the cooperation with test specialists and research & development 
(R&D) personnel take place already during the technology development phase. Strategic planning, 
formulating and communicating road-maps, and common development projects are seen as important 
for the commitment of relevant stakeholders.  

 
 
4.1.4 Design for packaging (DfP)  
 
Input: Cost efficiency in logistics is seen as a vital target for DfP. Cost analysis includes means for 
transportation, distribution channels, locations for manufacturing sites and such. DfP is seen to 
convert these goals into cost and savings targets for each project. 

The majority of performance requirements are seen to be received from product development. 
Typically, customer requirements do not enter DfP directly, but are provided by product development 
or in some cases by the marketing/sales function. The aim is towards generic solutions, but sometimes 



 

customers do have unique wishes. Delivered products must be packed in a manner that supports 
service and maintenance efforts, including repair logistics and routines. In addition to the company 
logistics organisation, requirements are also received from different players in the supply chain, 
including the suppliers of packaging materials. DfP requirements also include environmental issues 
relating to packaging materials.   

Output: DfP is seen to set requirements for projects, other parts of the DfX organisation, company 
suppliers, and a global sourcing organisation. The main goal of DfP is to proactively influence R&D 
programmes, especially programme managers, ensuring the packaging aspects of hardware design. 
DfP has formulated guidelines for ease of packaging, handling, protection of products, and transport 
efficiency.  

DfP sets packaging related requirements also for electronics manufacturing services (EMS) 
providers. These requirements include norms for testing packages, etc. In addition, DfP sets 
requirements for procurement of materials, which are to be used in different manufacturing sites.  

Practical realisation: Experience on packaging issues is seen to accumulate through time and 
lessons learned have been documented, providing evidence for communicating and justifying 
requirements in internal discussions.  

Cost calculations are seen as the cornerstone for prioritising and justifying requirements. DfP 
utilises data systems to describe requirements in numerical terms, allowing the comparison of the life-
cycle costs for different alternatives. Design reviews are organised regularly while (product 
development (PD) projects progress and critical requirements are checked (e.g. critical dimensions 
and critical hardware (HW) details). 

 

4.2 Analysis of DfM in the case company 

Design for manufacturing has been conducted for a long period of time in the case company and is 
seen to function well. In managerial sense, DfX and its sub-disciplines provide principles and general 
guidelines for product development and at practical level, DfX means exact, often numerical, 
requirements, tools, design rules and so on. The case company is large, and operates in a multi-site, 
multi-project, multi-culture environment. It has challenges in prioritising a vast number of different, 
internal and external, often conflicting requirements. As a solution, the case company strives for using 
total cost calculations as a basis for this prioritisation. The application of DfX concept has expanded 
to cover a wider set of activities, including supply chain aspects, reliability, environment and such. 
However, DfM does still have challenges and must improve continuously. 

The case company has established a separate DfX management organisation to coordinate all DfX 
disciplines and sub-disciplines and to develop and disseminate best practices. The head of DfX 
management coordinates discipline managers; however, the home functions of these discipline 
managers have the formal authority. DfX management organisation is not located in product 
development, opposed to the literature (e.g. Bralla, 1996), but in production that has a role to 
minimise costs and act as a customer to product development. Additionally, product development 
projects have named specialists for each sub-discipline, enabling direct feedback. Organisationally, 
these specialists belong to product development. 

4.2.1 Challenges 

 

The organisation of the interviewed company is large and complex, resulting in challenges in 
communication. A single employee can have multiple roles adding to the challenge. Employees tend 
to understand requirements differently in different parts of product development and other functions. 
System, mechanical, electronics, and software designers have all their own views. Also, different 
business units and cultural differences in the global organisation add on to the communication 
challenge. There are different cultures in different sub-disciplines due to historical reasons, potentially 
causing conflicts.  

Requirements are seen important to be prioritised from the business perspective; however, there is 
no adequate commensurability to carry out the prioritisation in practice. This means that it is difficult 
to compare different and sometimes conflicting requirements, as they do not have common economic 
scale for comparison. The requirements are attempted to prioritise based on end-to-end cost 
calculations, however, employees are often sceptical about calculations made by other people. As an 



 

example, following customer wishes of increasing the number of product titles, is in conflict with the 
desire to minimise the number of these titles. Currently requirements are too often prioritised based on 
individuals’ capability to sell their viewpoint. Product development projects do not always rank the 
requirements of sub-disciplines as primary issues, especially should the volumes be low. The fact is 
that people are different and the processes are not always fully standardised.  

It seems that DOORS® has been chosen as the common data system to communicate requirements 
between DfM and product development. However, it is not applied company-wide, other tools exist, 
and the functioning of DOORS® is not optimal. It is seen to take a lot of experience to formulate 
requirements into numerical terms in order to product development personnel to understand. Also, for 
database purposes the requirements must be numerical.  

In some cases, the research and development organisation has technology development project 
before product development projects, they design ASICs (application specific integrated circuit), 
product architecture, and choose technologies that are important from the DfM viewpoint. Often these 
choices are close to the final solutions, causing difficulties, should the manufacturing aspect not be 
addressed early enough.  

According to the interviewees, due to the global changes in their conglomerate, some functions, 
such as testing have had to go back-to-basics, in their approach to emphasise manufacturing and 
delivery capability aspects, on the expense of the entire product life-cycle. Product lines have been 
vast in the global organisation, causing additional challenges for requirements management.  

Currently bonuses in product development depend on keeping up to schedules, not on how they 
serve the internal customers in the following phases. This makes it difficult for sub-disciplines to sell 
the life-cycle aspects.  

Table 1 summarises the challenges faced by DfM  
 

Table 1 Key challenges faced by DfM 
 

 Challenges 

 
Data systems 
 

 

DOORS® chosen as company standard 
DOORS® not fully utilised by all sub-disciplines 
formulating requirements into the data-base 
 

Organisation 
 

complex organisation 
multi-project/ multi-site/ multi-cultural environment 
constant changes 
multiple roles 
communication problematic 
 

Prioritisation 
 

contradicting requirements 
requirements not commensurable 
difficulty of formulating requirements into costs 
 

Management 
 

DfX management does not have formal authority over NPD 
integration of DfM and technology development 
bonus system in NPD 
 

Product 
 

complicated product portfolio 
complicated products 
 

 

4 Conclusions 

The business environment of the ICT sector is characterised by fierce price erosion. This forces 
companies to an ongoing process of improving their internal efficiency. In the case company, analysed 
in this study, design for excellence has proved a functional means for addressing the desire for 
efficiency improvement and the needs of internal customers. DfX is used to ease communication and 
to achieve functional integration. DfX is seen as a tangible way to manage requirements throughout 



 

the entire product development chain, starting from the early stages. This study provides a concrete 
description on how to organise design for manufacturing in practice. 

The case company has extensive experience over DfX, especially on DfM for over a decade. DfM 
includes the sub-disciplines for board assembly, final assembly, testing, and packaging. The case 
company has a separate DfX management organisation to coordinate and develop DfX disciplines and 
sub-disciplines, including DfM and others, and to communicate best practices among the disciplines. 
The DfX management organisation is located in production that has a role to minimise costs and act as 
a customer to product development. This is opposed to the literature, which typically places this type 
of role in product development. The head of DfX management has the role of coordinating the 
discipline managers, whose home functions, however, have the formal authority. In addition to these 
arrangements, product development projects have named specialists for each sub-discipline, enabling 
direct feedback from internal customers. Organisationally, these named specialists belong to product 
development. 

The case company is large, and operates in a complex business environment. It has challenges in 
prioritising a vast number of different, internal and external, often conflicting requirements. As a 
solution, the case company strives for using total cost calculations as a basis for this prioritisation. 
These calculations are the basis for communication between product development and different DfM 
disciplines.  

Currently there are many challenges in the realisation of DfM. The case company operates in a 
multi-project, multi-site, multi-national, and multi-cultural environment results in communication 
being demanding. In addition, it is challenging to convert requirements into company data systems in 
an adequate format. Requirements are not always commensurable, often they are even contradictory, 
making their prioritisation demanding. Currently, DfM aims to influence early product development 
which is, however, in some cases too late. There are technology development projects, designing 
ASICs, and product architectures, before product development which affect manufacturing and should 
thus be covered by DfX. Tools and databases, such as DOORS® are utilised for managing 
requirements, however, this is not fully systematic and various challenges, such as the formulation of 
requirements, exist.  

This study describes one of the top companies in its field, which has utilised DfM successfully for 
over a decade. Concentrating on a single company enabled concrete descriptions on how DfM is 
organised in practice. According to Yin (2003) analysing a competent organisation increases the 
validity and reliability of a study. However, a larger number of companies are required prior to 
generalising the findings. The interviews covered all the key persons involved in DfM and related 
disciplines, as well as key processes, providing a comprehensive view. Studying a larger amount of 
companies is a potential topic for future research in order to enable comparison. Another interesting 
topic for future research would be to study how other companies address the issues identified as 
challenges in this study. 
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Appendix A 
 
Questionnaire 
 
Name 
Title 
Organisational unit 

 
1. Please describe what you understand with requirements management and requirements? 

(Specifications, needs, constraints, etc.) 

• How do requirements relate to your area of responsibility 
 

2. Where does your organisation unit get its requirements? 

• What type of requirements – please give examples 
 

3. To which organisational units, within the company, do you set requirements? 

• What type of requirements – please give examples 
 

4. How are requirements prioritised? 

• How would you develop the prioritisation of requirements 
 

5. What are the main challenges relating to requirements management form your organisational 
unit’s perspective – How would you attempt to rectify these issues? 

 
6. How do you view DfX (Design for Excellence)? 

 
7. How does the view over requirements vary – in your opinion – in different parts of the 

company (for example different sites, different functions: product development, production 
etc.)? 

 
8. How have the changes in the company organisation influenced requirements management? 

 
 


