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Sammanfattning 
Att ha en kort time-to-market, använda ny teknik och producera produkter med hög kvalitet är 
essentiellt för många producerande företag. För att uppnå detta krävs en effektiv 
konstruktionsändringsprocess för att kunna kommunicera produktändringar från 
konstruktionsavdelningen till produktionen.  

Detta examensarbete är en fallstudie på avdelningen High Speed Separators på Alfa Laval AB 
och fokuserar på implementeringen av konstruktionsändringar på dess produktionsenhet i 
Indien. Syftet med studien är att effektivisera och strömlinjeforma implementeringen av 
konstruktionsändringar på produktionsenheten. 

Den teoretiska referensramen behandlar främst fallstudier rörande konstruktionsändrings-
processer på olika företag och kulturella skillnader mellan Sverige och Indien. Den empiriska 
studien baseras på semistrukturerade, kvalitativa intervjuer med 23 anställa och täcker flödet 
från skapandet av en ändring på konstruktionsavdelningen i Sverige till den faktiska 
implementeringen i produktionen, med huvudfokus på den senare. 
Den empiriska studien resulterade i en kartläggning av den indiska produktionsenhetens 
process för att implementera konstruktionsändringar samt svagheter i de relaterade 
arbetsrutinerna.  De centrala svagheterna som observerades i processen rörde främst bristen på 
feedback och validering, den manuella hanteringen av konstruktionsändringar, bristen att följa 
processer samt svagheter i kvalitén i de konstruktionsändringar som distribuerades från 
konstruktionsavdelningen. 
Examensarbetet har resulterat i förbättringsförslag för de involverade funktionerna i 
processen.  Dessa förbättringar behandlar de mer detaljerade arbetsrutinerna och bör vara lätta 
att implementera. Examensarbetet har även resulterat i ett förslag på en ny utformning av hela 
konstruktionsändringsprocessen som understödjer kommunikation mellan funktionerna, god 
spårbarhet och färre konstruktionsändringar. 
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Abstract 
Having short time-to-market, new technology and high qualitative products are regarded as 
essential for many production companies. This requires a highly efficient engineering change 
process to communicate changes in products from the design department to the manufacturing 
department.  

This thesis is a case study that focuses on the implementation of engineering changes in an 
Indian manufacturing unit at the High Speed Separator division at Alfa Laval AB. The 
purpose is to make this engineering change process more efficient and to streamline the 
implementation of the changes in the production in India. 
The theoretical references mainly regard case studies about engineering change processes at 
different companies and cultural differences between Sweden and India. The empirical study 
is based on semi-structured and qualitative interviews with 23 employees and covers the 
process from the design table at the design department in Sweden to the actual 
implementation, with main focus on the latter.  

The empirical study carried out in mapping the engineering change implementation process at 
the manufacturing site in India and findings in details regarding the work procedures were 
made. The key findings in the over all process highlight a system not encouraging feedback 
and validation, manual handling of the change notifications, lack in following processes and 
lack in quality in the distributed change notifications.  
The thesis has resulted in suggestion of improvements concerning both the involved 
departments’ part of the process. These improvements are at a detailed level in the work 
procedures and are aimed to be easy to implement. The thesis has also resulted in a new 
design of the whole process that contributes to communication between the departments, good 
traceability and less change notifications. 
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1 INTRODUCTION 

This chapter will give an introduction to the thesis by describing a short background, the 
problem description, the purpose and objective of the thesis and the delimitations. Finally the 

structure of the thesis is explained. 
 

1.1 Background 
For a company to be successful and competitive on the market it is important to have short 
time-to-market, produce products with high quality and have low production costs. To obtain 
this, good documentation, processes and material flow is essential. A major issue that most 
production companies meet, but not always regard as important, is the implementation of 
engineering changes, i.e. changes of design in the existing products. To ensure good quality in 
the products that are delivered to customers, it is necessary to have a well-working 
engineering change implementation process that certifies that all changes are implemented in 
the physical products. 

This thesis is made at the High Speed Separator division, HSS, at the company Alfa Laval. At 
Alfa Laval the engineering changes are distributed by notifications referred to as design 
notifications, DNs. The DN process at HSS Alfa Laval starts at the design department at the 
Product Centre, which is situated in Tumba, Sweden. That is where the design changes are 
made. The changes are then distributed through DNs to all production departments around the 
world, also referred to as Operation Units, that manufactures the product. The Operation Units 
receives the DNs, administrate them and implement the changes in the production. See an 
overview of the DN process in Figure 1. 

 
Figure 1. Overview of the DN process at HSS Alfa Laval. 
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1.2 Problem Description 
The DN implementation process at the Operation Unit in Pune, India, is at present time 
believed to be too slow and sometimes changes have not been implemented in time. This has 
resulted in improper products going out to customers, which further on have increased the 
amount of claims on products manufactured in the Pune factory. Since the Operation Unit in 
Pune has begun to manufacture more new products, the amount of received DNs has 
increased tremendously. The DN implementation process, as it looks at present time, is not 
suited for such quantity.  

There are not only needs of improvements with the DN process in Pune. A big part of the 
difficulties and inefficiencies in the process has its origin at the Product Centre in Tumba and 
also in how the whole process is designed. 
The geographical distance between the Product Centre and the Operation Units contributes to 
a particular challenge in the DN process. Cultural differences may also have an impact.  
There has been made an internal survey at HSS Alfa Laval about the DN process. This was 
made as an internship project. The survey focused on the Product Centre in Tumba and the 
Operation Unit in Eskilstuna and carried out in suggestion of improvements in the DN 
process. Several of those were implemented, but still many improvements are needed. 
This thesis is made on request of Alfa Laval India to clarify how their present DN 
implementation process works and suggest improvements of how it can be made better. 

1.3 Purpose 
Out from the defined problem, the purpose of this thesis was formulated as follows; 

To make the design notification process at HSS Alfa Laval more efficient and to streamline 
the implementation of design notifications at the Operation Unit in Pune 

 
Further on, the question to be answered by this thesis was formulated in wider terms; 

How can an engineering change process in a global company be made more efficient? 

1.4 Objective 
The objective with this thesis is to clarify how the DN implementation process in Pune works 
at present time and identify its weaknesses. This should be made in a process chart. Out from 
the findings, improvements should be suggested. The improvements should both concern 
changes in details in the process, as well as a new design of the whole DN process. They 
should also, if required, include the Product Centre’s part of the process.  

1.5 Delimitation 
As earlier mentioned, the main focus of the thesis will be on the process for implementation 
of the DNs at the Operation Unit in Pune. That includes how they are received, administrated, 
implemented in the production and how the feedback is communicated to other departments. 
The improvements concerning the Product Centre’s part of the process will include e.g. layout 
of the DNs, how they are filled out and how they are distributed.  
The suggestion of a new process chart for the whole DN process will be formed basically out 
of information from the personnel in Pune, since that is where the focus of the study will be. 
Therefore it will be a basic layout of the process without more profound details. 
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The DN implementation process at the Operation Unit in Eskilstuna will also briefly be 
studied. That is to get a reference on how it can work in another Operation Unit and to collect 
opinions about the Product Centre’s work with the DNs. 
The thesis will include studying DNs concerning both items that are manufactured in-house at 
the Operation Units and items bought from suppliers. 
The thesis will not include an implementation and follow up of the suggested improvements 
in Pune or at the Product Centre. 
The study of engineering change processes in other companies will mainly be made by 
reviewing articles and literature within the subject. A brief benchmarking will be made at 
another product division at Alfa Laval with a different DN process. 

1.6 Structure of the Thesis 
This thesis is divided into nine main chapters. The introduction has the purpose to give the 
reader a background and the purpose of the thesis. The method that was used in this study is 
presented in chapter two to give the reader a possibility to evaluate the study from a scientific 
point of view. The reader is then, in the third chapter, given a short background to the studied 
company and the different functions in its organisation.  

In chapter four the theoretical references, that this thesis is built on, are presented. 
The empirical study is presented in two main chapters, where chapter five displays the results 
from the interviews according to work routines and chapter six presents the qualitative data 
and opinions from the respondents.  
The empirical data and theory is analysed in chapter seven and the improvements are 
summarised in chapter eight where the authors’ opinions on pro and cons with the 
improvements also are given. 

The authors’ final remarks and opinion about the study are given in chapter nine. 
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2 METHODOLOGY 

The following section will explain the method that was used in this survey. It will be described 
how the theoretical and empirical data was collected, which interview technique that was 

used and how the analysis was done.  
 

2.1 Theoretical Frame of Reference 
Theoretical data was collected at an early stage to give the authors a good background to the 
subject. The focus of the search mainly concerned engineering change management. The 
search also included literature within the area of integrated product development since that is 
the major subject of the thesis. Within integrated product development the focus of the search 
was on collaboration between design and manufacturing. Search was also made within the 
areas of culture differences in organisational behaviour and quality management. The search 
was mainly made in databases and in libraries and encompassed scientific journals and books. 

2.2 Empirical study 

2.2.1 Pre-study 

To have a base for the interviews it was of great importance to get an understanding of the DN 
process at HSS Alfa Laval. The structure of the process was therefore studied at an early 
stage. This was made through internal documents from the company, previous made 
investigations about the DN process, as well as different process charts made in Pune, Tumba, 
and Eskilstuna. 

2.2.2 Interviews 

The major source of information about the process was collected through interviews, with in 
total 23 people. The respondents were chosen in purpose to involve all functions working with 
the process. Since the main focus of the study was at the Operation Unit in Pune, interviews 
were held with 17 employees there. This included people handling DNs, but also people with 
insight in the organisation. Two employees were interviewed at the Product Centre in Tumba 
and four employees at the Operation Unit in Eskilstuna. 
Interviews can be either quantitative or qualitative. Quantitative interviews focus on 
predefined questions, whereas in qualitative interviews the purpose is to discover unknown 
occurrences, properties and significances (Svensson & Starrin 1996). The structure of the 
interviews in this thesis was chosen to be qualitative, to understand the process and gain 
opinions from the respondents. 

Interviews can also be classified as unstructured, semi-structured or structured. For 
unstructured interviews a discussion on a specific subject is held and no interview guide is 
used. A semi-structured interview means that the interview follows an interview guide with 
questions, but it is free to add attendant questions and the respondent does not have to answer 
the questions in the stated order. For structured interviews only the prepared questions should 
be asked and they should be answered in stated order. (Svensson & Starrin 1996). Semi-
structured interviews were used in this thesis in purpose to let the respondent speak more 
freely. 

A general interview guide was created for each site to give the interview a good structure. The 
interviews were made with one person at a time and the respondent did not see the questions 
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before the interview. 
Each interview lasted between 60 and 90 minutes. Both authors attended all the interviews. 
This made it possible to let one of the authors to focus on taking notes while the other one 
could focus on the questions and to follow up interesting issues. The result was summarised 
after each interview and discussed between the authors. No recording was made in purpose to 
get more correct and honest answers from the respondents. 

Empirical Study in Pune 
After interviewing the 17 people in Pune a first time, an evaluation was made to understand 
which employees to interview a second time. The purpose of the first set of interviews was to 
observe the current work procedures and the second to focus on qualitative data to understand 
the challenges, difficulties and possible improvements in the process. Ten of the respondents 
were interviewed a second time. The respondents were from different hierarchic levels in the 
organisation. 

In parallel with the interviews a range of informal meetings has been held with the employees 
to discuss observations and ideas. 

A benchmarking was made at Alfa Laval’s Decanter factory in Pune to get an understanding 
of a different way of working and to be able to make a comparison with HSS. 

2.3 Analysis 
The analysing of the empirical data was done continuously during the project. After 
summarising the result after each interview, the data was categorised into different topics. 
This made it possible to compare and weigh the results from all the interviews against each 
other and to find connections to the theoretical reference frame. 

After each interview the results were used to construct a process chart of the work routines 
described by the respondents. The chart was also used to analyse and find the weaknesses in 
the process, e.g. due to contradicting information or lack of, or circumstantial routines. 
The results were discussed continuously between the authors and with different persons with 
insight in the process, to verify the results and to get feedback for further improvements.  
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3 ALFA LAVAL IN SHORT 

When reading this thesis it is necessary to know some information about the company Alfa 
Laval. In this chapter it will follow a description of the company and the different 

departments involved in the DN process, as well as the computer systems that are used. 
 

Alfa Laval AB is a world leading production company of separators, heat exchangers and 
fluid handling and was founded by Gustaf de Laval in 1883 under the name of AB Separator. 
Today Alfa Laval has customers in over 100 countries, approximately 11,500 employees and 
manufacturing units in Europe, Asia, Brazil and the US. The company continuously focuses 
on research and development, which results in up to 40 new products each year.  
The Product Centre of HSS is located in Tumba, Stockholm. The separators are being 
manufactured in Eskilstuna, Sweden, in Pune, India, in Krakow, Poland, in Monza, Italy and 
in Jiangyn, China. Each site manufactures different kinds of separators.  

Alfa Laval India in Pune was set up in 1961 and is producing marine and smaller industrial 
separators. Alfa Laval in Eskilstuna is a producer of larger industrial separators.  

The items used in the separators are either purchased or manufactured in-house. At the 
Operation Unit in Pune, approximately 90-95 % of the articles in the separators are bought 
items from suppliers and only 5-10 % are manufactured in-house. Out of the bought semi-
finished and finished articles, local Indian suppliers manufacture approximately 70 % and the 
rest is being imported from international suppliers or the Distribution Centre in Tumba.  

3.1 Departments at HSS Alfa Laval 

3.1.1 Product Centre 

The departments at the Product Centre in Tumba involved in the DN process are; 

• Research and Development, R&D, with responsibility for development of new 
products.  

• Range Management with responsibility for maintenance of existing products, i.e. 
increase manufacturability, safeness and customer adeptness.  

3.1.2 Operation Units 

Each Operation Unit has a responsibility, to prepare the production process, to program the 
machines, to improve the production and to verify the quality. They are also responsible for 
handling and implementing the changes distributed through DNs from the Product Centre. 
The organisation at the Operation Units looks a bit different at the different sites. The 
following divisions, involved in the DN process, will be found at the Operation Unit in Pune;  

• Operation Development, OD, is responsible for the tools and the operating machines. 
They prepare the production processes and introduce new products in the production.  

• The Component Unit, CU, takes care of in-house manufacturing. That includes 
production planning, making manufacturing orders, MOs, programming machines, 
taking care of maintenance of the machines and verifying the quality of in-house made 
components. It involves the CNC shop, where the in-house manufacturing takes place 
and the Bowl shop, where the bowl, which is a major component of a separator, is 
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assembled and tested. CU is, at the time of this project, undergoing a re-organisation 
and the Bowl shop will soon be a part of the Supply Unit. 

• The Supply Unit, SU, involves the Purchase and Assembly departments. They make 
purchase orders, POs, negotiate with suppliers and handle purchase planning and 
customer orders. They also plan and make the assembly and testing of the products. 

• The Logistic Department includes the Stores, which is in charge of the stock, and the 
Received Quality Control, RQC, who is controlling the received items from suppliers.  

• Finance, is responsible for the economic issues in the factory. 

The material flow at the Operation Unit in Pune is visualised below in Figure 2. 

 
Figure 2. Material flow at the Operation Unit in Pune. 

The organisation is similarly structured at the site in Eskilstuna, but here the operation 
processes and programming of the machines are handled by industrial engineers at a 
department called Production Technology.  

3.2 Used Computer Systems 
The computer systems involved in the DN process at HSS Alfa Laval and mentioned in this 
thesis work are briefly described below. 

• ERP system (Enterprise Resource Planning). It is being used by the Operation Units to, 
among other things, control the customer, purchase and manufacturing orders, the 
product structure and to handle the stock. It is used differently at the different sites. 
The ERP system used at Alfa Laval is called Movex. 

• PDM system (Product Data Management). It is mainly used and operated by the 
Product Centre. The Operation Units use it to access drawings, documents and product 
structure, but have no other authorities. The PDM system used at Alfa Laval is called 
SenseiPDM. 

• Lotus Notes is a distribution system for sharing information, mainly known and used 
for its e-mail, calendar and notebook functions. It is also used as a platform for 
different applications designed for the user, e.g. it can handle workflow of approvals 
and distribution of documents. 
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4 THEORETICAL FRAME OF REFERENCE 

Earlier made research within the area of the thesis will be described in this chapter, as well 
as the theoretical concepts that will be used. This will be the theory base in the analysis and 
conclusions. Since the thesis is within the area of integrated product development this will 

first be described briefly out from its corner stones. Then the main subject of the thesis, 
engineering change management, will be described. The theoretical reference frame will also 

include a section about quality since engineering changes are closely connected to that 
subject. Finally some research about cultural issues will be described in view of the fact that 

it is an important perspective in this project.  
 

4.1 Integrated Product Development 
This thesis work is made within the framework of integrated product development, which 
focuses to involve all the functions in an organisation in a project. Some of the fundamentals 
of integrated product development will therefore be described in this section. 

4.1.1 Involving all Functions 

Integrated, or cross-functional, product development teams are essential for product success. 
Each function, most central are design, manufacturing and marketing, has its expertise area 
and interests to consider when designing a new product and should be a part of the 
development process (Ulrich & Eppinger, 2003, p. 3 f). To create an outstanding product, 
technical expertise provided by R&D is essential, but to reach effective development all 
functions related to the product are required to be involved, i.e. strategy, planning, purchase, 
finance, production, marketing and engineering (Clark & Fujimoto, 1991, p. 127). 

4.1.2 Front Loaded Development Process 

To reduce problems and changes to arise during the production phase, more effort and 
resources should be dedicated to new product development at an early stage, before product 
launch (Waters, 1996, p. 122). A good communication between design and manufacturing is 
fundamental to be able to discuss the productivity and cost reduction. It is emphasised by 
Therwiesch and Loch (1999b) that people involved in product development often do the 
mistake to focus on cost of components and processing, and forget to consider the cost of lead 
times and implementation. They would come to a better understanding if time and work could 
be measured and presented in costs.  

Design for manufacturing, DFM, and design for assembly, DFA, are two well-used methods 
for cost reduction. DFM is a method where the production is considered at the drawing stage, 
before the product is released to production. The work focuses on designing items that are 
cheap and easy to produce and to use standard components. DFA will focus on the assembly 
cost by reducing number of components, number of fastening and how to ease the assembling. 
(Ulrich & Eppinger, 2003, p. 211 ff). 

4.2 Engineering Change Management 
Changes in product design, function and material are in research normally called engineering 
changes, ECs. An EC can concern everything between a change in a product related document 
to a complete new design of a product. An engineering change order, ECO, is created when 
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the EC is released and concerned departments, e.g. at first design, then manufacturing, 
purchase etc., are supposed to take action on the change. Due to more changing customer 
demands, rapid technology development and increased market competition, the demand on a 
fast and efficient EC process in manufacturing companies has increased. If a company has 
problems handling ECs, it can lead to loss of time and money, and less control of the 
configuration of the product. A proper handling of ECs can on the other hand lead to 
increased competitiveness on the market place. (Pikosz & Malmqvist, 1998), (Huang & Mak, 
1999), (Terwiesch & Loch 1999a & b). 

4.2.1 EC Costs  

Normally ECs are used to communicate changes after a product development project has 
passed the first baseline. This is when documents concerning the design of the product are 
locked, to start new activities as production or detail design. (Pikosz & Malmqvist, 1998). The 
longer a design project runs, the more expensive does an EC get. According to Huang and 
Mak (1999), earlier research reports that a design change in a product in full-scale production 
might be ten times as expensive as if it is in the conceptual stage of design. Thus a design 
change, after passing the baseline when the design is released, can be very expensive. Also 
Eckert et al, (2004), found out in a case study of ECs in a company that changes get more 
costly the later they appear in the design process which makes it critical to detect possible 
changes as early as possible. Terwiesch and Loch (1999b) refers from earlier research that 30-
50 % of engineering capacity and 20-50% of tool costs are consumed by ECOs.  

4.2.2 Sources of ECs 

An EC can arise of several reasons. Pikosz and Malmqvist, (1998) names some of these from 
the standard ISO11442-6 (1996); change of a part depending on altered function or production 
requirements, change in the application of a part, introducing a new part, replacement of a 
part, withdrawal of a part, correction of errors in a document and bringing an old document up 
to date.  
In a case study of engineering change management, ECM, in a company that handles complex 
products, by Eckert et al (2004), the ECs were divided in two categories according to their 
source;  

• Initiated changes arise from an outside source such as new customer requirements, 
certification requirements, new innovations etc. 

• Emergent changes arise from problems in the design process. These could be changes 
throughout the whole process, from design of parts to testing of prototypes. 

In the studied company both these kinds of changes were handled in the same way. The 
emergent changes could arise in different parts of the studied product’s life cycle. One of 
them where the manufacturing phase and there were three main causes why changes arose 
from that phase; 

• Costs, when something cannot be manufactured at a given cost. 
• Non-manufacturability, when something actually cannot be produced. 

• Lack of capacity, when the manufacturer does not have the capacity to produce. 
The writers asserted that this is widely known in the design and manufacturing literature, but 
still the design in many companies are made with too small consideration and understanding 
of manufacturing. Persons in both departments have poor understanding for each other’s 
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processes. Also Huang and Mak (1999) stated that poor communication between different 
functions in product development was seen by companies as one of the major causes to ECs. 

4.2.3 Attitudes between Design and Manufacturing 

Many different departments within a company are affected by ECs. But ECs also arise from 
many different departments. Hence the EC process is very complex since it involves several 
functions. According to Pikosz and Malmqvist (1998), earlier research has found out that the 
EC process should be made in a cross-functional environment to provide best solutions 
possible. This has shown to be difficult because different department have different 
objectives. E.g. the engineering department has high functionality and product performance as 
an objective, manufacturing has short lead-times for assembly, purchase has low material 
costs as objectives and so on. A survey was made by Huang and Mak (1999), were they made 
an investigation about ECM in 100 manufacturing industries in UK. This investigation 
showed, among other things, that although several of different downstream functions were 
involved in creating many requests for changes, these functions perceived that the design 
office introduced too many design changes, too often. According to Pikosz and Malmqvist 
(1998), the EC process could also be a source of irritation for the designers, who might find it 
accusing that the first design was wrong and that they will have to redesign it. This gives the 
EC process a more negative status than new product development.   
The cultural gap between design and manufacturing is also described by Clark and Fujimoto 
(1991, p. 124 ff). A typical product engineer will focus on the product function, and will be 
happy to make improvements in the same but finds reworking according to manufacturing 
annoying. On the other hand a process engineer in production would encourage changes for 
increased manufacturability, but dislike other late design changes. An introduction of early 
cross-functional communication may strengthen the already existing separation of functions in 
a company with the above stated culture. Early communication and releases of preliminary 
information may not be regarded satisfactory by the process engineers. They are very well 
aware of that the designer will make changes further on and it is better for them “to wait and 
see” until the design is actually set. If the process engineers would confront the designers 
about the design, the designer would only be more defensive and hence argue that it is no use 
of telling the production early, since it will only result in an earlier attack from the production. 
To over win this cultural gap between design and manufacturing and to benefit from cross-
functional communication at an early stage, it is important to be customer orientated through 
the whole product cycle. The customer orientation must be regarded all the way down to the 
workers, to make the integration and communication to work properly. 

4.2.4 The Complexity of an EC process 

In a survey by Pikosz and Malmqvist (1998), it was found that the complexity of the EC 
process often led to complications and difficulties to learn it for new employees and 
consultants. They also had problems with understanding the reason why the process looks as 
it does and why information had to be processed as it should. This led to long learning times. 
It could also lead to frustration among the employees and unwillingness to use the process. 
Instead some changes might have been avoided or the formal process might not have been 
used. This could lead to incorrect documentation and problems later on in the process, e.g. in 
manufacturing. Unofficial handling of smaller changes was also reported by Eckert et al 
(2004) in their studied company. 
A conclusion in Pikosz and Malmqvist’s (1998) study of the ECM process in three Swedish 
companies was that EC processes looked very different in different companies. According to 
the authors it should be that way to be able to optimise the process. In a large extent the 
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processes looked similar at the three studied companies, but at just one lower level it looked 
different and the companies characteristics had a great influence on the process. Going down 
to task level, the processes looked similar again. 
The EC process also gets complex because of relations between parts in the product. Eckert et 
al (2004) stated that a designer in their studied company expected up to four more changes to 
arise out of one initial change. There has been made a lot of research in this area, called 
change propagation, (see for example Flanagan et al (2003) and Ouertani et al (2004)), but it 
will not be reviewed in this thesis. 

4.2.5 Reduce the Amount of Changes 

ECs are the way performance improvements are implemented in the product, accordingly they 
are absolutely necessary why it is both undesirable and unavoidable to eliminate them totally. 
However it is desirable to decrease the amount of ECs and many companies have work 
procedures to do this. Many of those techniques are known for their integrating effect and are 
often used to make product development more frontloaded. Examples of those are QFD 
(quality function deployment), DFA and DFM. To use these methods helps the organisation to 
detect changes early, which reduces its impact and costs of ECs. (Clark & Fujimoto, 1991, p. 
121 f), (Huang & Mak, 1999). 

Research has shown that many ECs are unnecessary and could be avoided if the designer 
spent more time on the first release of a component and therefore made less careless mistakes 
e.g. while drafting. (Clark & Fujimoto, 1991, p. 121 f)  

4.2.6 EC Coordinator 

In Pikosz and Malmqvist’s (1998) study, one of the companies was Volvo Car Corporation. 
At Volvo Car Corporation one person was appointed to administrate ECOs and the product 
structure. This person helped designers to create ECOs and had also an important roll when 
the ECO and the documentation were to be released. The reason why this EC coordinator was 
appointed at Volvo Car Corporation was that many consultants and inexperienced employees 
had difficulties to use the system. Huang and Mak (1999) stated that pointing out an EC 
coordinator was common in companies and considered to be an important part in the EC 
process.  

4.2.7 Approval Process 

At Volvo Car Corporation the review and approval of a design change was made by another 
designer. The designer had the possibility to choose another designer who was appropriate to 
the assignment. But the designer could also make the approval of the change himself if he was 
sure that it was correct. (Pikosz & Malmqvist, 1998). 
Terwiesch and Loch (1999b) reports about a similar company where the approval process was 
considered to be very circumstantial. The ECO had to be approved in tree steps; 

• Engineering approval 

• Administrative approval (e.g. project manager and finance) 
• Purchasing 

The reason why this company was so keen on having approvals was because they were so 
focused on costing. What they missed was to calculate the cost of taking employees’ time to 
make approvals. In the study, Terwiesch and Loch (1999b) advised to make the approval 
process less complicated and let the design engineer handle the ECO through the process 
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without having to ask for approvals from managers etc. in all process details. This would 
require training of the engineer in terms of quality, process knowledge and communication.  

Many companies in especially the United States and Europe underlined the effectiveness in 
their EC process. These companies tended to have many checkpoints for approval of the EC 
to ensure its quality. This approach seemed to suffer from delays at these checkpoints, why it 
was of big importance to have a balance between effectiveness (doing correct things) and 
efficiency (use as little resources as possible) in the EC process. (Clark & Fujimoto, 1991, p 
121 f), (Huang & Mak, 1999).  

4.2.8 Iteration of ECs 

In Pikosz and Malmqvist’s (1998) study they wrote that the ECOs at Volvo Car Corporation 
could be iterated. The reason why Volvo did this was that ECOs often had to be iterated back 
from manufacturing because of errors like non-manufacturability, which created an 
unnecessarily big amount of ECOs. The ECO got a new revision and in that way a new ECO 
did not have to be created. The background to this work procedure was bad communication 
between engineering and manufacturing. Manufacturing could first see the ECO when it was 
released and therefore not give any feedback until then. If other departments than engineering 
could see the change before it was released, the amount of iterations should decrease. The 
feedback of the change could then be given before the release.  

4.2.9 Ways to Connect ECOs 

According to Pikosz and Malmqvist (1998), the most common way to connect the ECOs in 
the Swedish industry was to the product structure. Another way was to instead connect them 
to the problem, which was the way that Volvo Car Corporation used. They had a direct link in 
the ECO to the product structure, which made it easy for the user to see if an article or a 
subsystem was affected by the change. Pikosz and Malmqvist (1998) proclaimed advantages 
with both alternatives. The advantage with the latter was that it is easier to get an overview 
over the EC process and see the status of a change. It is also easier to calculate the impact of 
an ECO and it gives the team working with the change an objective to strive against. The 
advantage with having the ECOs connected to the product structure was that each article 
could be released independently. This was important when the article was included in several 
projects so that a single article not would slow down a whole project.  

4.2.10 Computer Aids Used for ECM 

In the survey by Huang and Mak (1999), they found out that there was a difference in lead-
time in EC processes if they were sequential or parallel. If necessary documents were 
available, activities in evaluation respectively implementation of EC’s could be made 
simultaneously. To do this a number of the companies in the survey had a simple computer 
based database for tracking the status and information of ECs.  
Huang and Mak (1999) also wrote about handle ECM activities manually or in computer 
based systems, such as in PDM systems. In their survey they found out that even though there 
were a variety of computer software packages available on the market, most of the companies 
in the survey used manual systems for handle ECM activities.  
Huang and Mak (2001) have developed a web-based ECM system framework, which aimed to 
provide good information sharing, simultaneous data sharing, good communication and 
feedback despite different geographical distance. In this system they suggested to basically 
have four different forms; EC log form, EC request form, EC evaluation form and EC notice 
form. The last will be of most interest for this thesis and will be further explained. The EC 
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notice form, which can be seen in Figure 3, should be used to inform concerned disciplines in 
the company about subsequent actions taken on the way to approval of the EC.  The purpose 
with this form was to get input from the entire company, but mainly to prepare concerned 
parties to implement the approved EC. 

 
Figure 3. Sample screen of an engineering change notification, Huang & Mak (2001). 

In the EC notice form there were two tabs; Notice Detail and Action Detail. The first 
mentioned tab gave details about the EC, such as title, importance and effectivity date, which 
means the date when the EC will become valid. In the other one, all activities taken at 
different disciplines, including deadline, where listed. All this data collected in the form was 
therefore retained in the ECM database for tracking and future use.  
Ou-Yang and Cheng (2003) stated that according to earlier research, ECs could be classified 
in three different ways depending on their technical effect and what actions should be taken 
upon the remaining stock of concerned articles. The three classes were scrap, rework and use-
as-is. In case the stock was to be scrapped the costs could be very high. Therefore Ou-Yang 
and Cheng (2003) made a framework and business process for analysing the scrap cost of 
ECs. Usually EC data is stored in the PDM system and the inventory data in the ERP system, 
so to do this they linked together PDM applications with ERP applications. The purpose was 
to provide information of material inventory scrap cost to the designer who then could regard 
this when taking decision about the EC. A sample of the interface of the framework can be 
seen in Figure 4. The computerised framework made it able for the designer to see the scrap 
cost depending on time to effectivity date. 
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Figure 4. Scrap cost depending on time before the EC gets valid. The two graphs represent 

two different articles. Ou-Yang & Cheng (2003). 

4.3 Quality 
A former way of regarding successful production used to be to measure the quantity outcome. 
Measurements and controls were only made when the product was finished. The present 
philosophy is to focus on involving quality control of the products earlier in the process. 
(Waters, 1996, p. 129). 

Waters (1996, p.130) describes the well-known method total quality management, TQM, as a 
way of working when quality should be a part of each operation. Hence each person has a 
responsibility to ensure that perfect quality is passed on from his or her workstation. To 
implement this, the operators have to be sufficient educated and introduced to the system. 
Quality statistics should also be visualised and displayed so everyone are aware of 
improvements or worsening. Operators taking more responsibility will also result in a flatter 
organisation and fewer supervisors are needed.  
It is being argued by some, that workers are the ones responsible for failures. This was though 
rejected by Deming, one of the central persons in TQM, who argued that it is the managers’ 
responsibility to improve the performance of the organisation. From productivity it is known 
that the best way to find improvements is not to make people work harder but to improve the 
design of the process. This can also be the case in other areas in an organisation. In a 
production process it is presumed that 85 % of the quality variation is due to the system of 
working and only 15 % due to the workers (Waters, 1996, p. 134). 

Deming (1986) has stated that to introduce work routines to achieve better quality in products, 
it is important to get top management involved and to keep track of results. 

4.4 Cultural Differences 
The importance of understanding the differences between countries and culture is vital in 
global business relations. It is clearly stated that there is not one best way of managing an 
organisation. (Trompenaars & Hampden-Turner, 1997, p. 13 ff). 
According to Hofstede and Hofstede (2005, p. 17 ff, 32 f) culture is a phenomenon one is 
being adopted and introduced to as a child, it is a taught behaviour of unwritten rules in a 
society or group and is deeply rooted. They pointed out that it is important to emphasise that 
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cultures can vary within a country and it will most certainly be the case if the country 
represents different religions or languages. It is however easier to collect data from nations 
than cultures why studies about cultural differences mostly are based on nations. 

4.4.1 Power Distance 

The hierarchic levels and the equality vary strongly between different cultures and have a 
great influence of how organisations are run. A genuine research in different countries has 
been made by Hofstede (1982) to measure the power distance. Power distance is a 
measurement of how less powerful people in an organisation perceive the power differences 
(Hofstede, 1982, p. 66 ff) and is measured with a power distance index, PDI.  

Employees from 39 different countries in the IBM Cooperation participated in the study by 
answering a range of questions. Three of the questions concerned how frequent employees are 
afraid to disagree with their managers, how the employees experience the decision making by 
the managers and how the employees should prefer the manager to take decisions. These 
questions were the base for understanding the power distance. The respondents had different 
types of professions but were at similar power level.  

In organisations with low PDI the members tended to view each other as equals, whereas in 
high PDI organisations the hierarchic position was of more importance. The PDI could vary 
between different occupations, but was more prominent in countries with low PDI. (Hofstede, 
1982, p. 66 ff). 

The results showed that India scored relatively high on power distance with a PDI of 77 out of 
100 and was one of the top four countries, whereas Sweden scored only 31, being the sixth 
country out of 39 to score lowest.  India showed to be one of the top five countries, most 
afraid to disagree with the manager. It was also shown that countries with higher PDI tended 
to prefer an autocratic, persuasive or democratic manager and not a consultative manager, 
which was the case for low scoring PDI countries. Countries with a high PDI stated more 
frequently that;  

• A manager should give detailed instructions 

• The employees loose respect for a consultative manager 
• An employee should not ask for salary increase  

• Employees in industry should participate more in the decisions taken by management 
The survey also showed that employees in high PDI countries tended to have higher education 
than employees in low PDI countries with the same occupation. 
An important statement by Hofstede (1982, p. 70) was that authority and management will 
only exist if the subordinates respect and obey their leader. In a study made by Trompenaars 
and Hampden-Turner (1997, p. 104 ff), 46 % of the Indian respondents agreed to the fact that 
respect depends on ones family background whereas the same percentage for Sweden was 13 
%. Age is also considered to be a dimension that matters in some cultures. Western companies 
having businesses in other countries should therefore be careful with sending successful 
young managers to solve challenging assignments. Due to the ascribed status in some 
countries, they will not be accepted no matter how well they perform. The workers will not be 
listening to someone they think has no status or power, which is linked to age, but also 
gender.  
A difficulty many companies experience is the situation when managers are sent from the 
head offices to the manufacturing units to e.g. increase the productivity or save the business. 
In this situation it is important that the manager give the workers trust, so that they feel that 
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they are respected for their knowledge and experience in the company. The manager should 
not only focus on the achievements of the employees. (Trompenaars & Hampden-Turner, 
1997, p. 114 ff) 

4.4.2 Individualism or Communitarianism  

A lot of studies have been made on so-called individual and communitarian cultures. 
According to research, individual and communitarian thinking differ widely between different 
cultures and countries. It has been confirmed, by among others Hofstede (1982) and 
Trompenaars and Hampden-Turner (1997, p. 53), that individualism has a connection to 
religion. Latin Catholic culture and Asian cultures along the Pacific Rim, score lower on 
individualism than Protestant west.  
Communitarian societies are more reluctant to discuss and make decisions up on consensus in 
a group even if it is a small problem to solve. The decision-making will hence take longer 
time, but will result in a much more rational, stable and well thought-out decision. The time to 
decision will be shorter in an individualistic culture, since one person can decide how to act. 
By saving time in decision-making, delays due to problems with the implementation will 
often be experienced. In a company there is however always a loop of individualism and 
communitarianism, but each culture will see different “ends” in the loop. (Trompenaars & 
Hampden-Turner, 1997, p. 56 ff) 
The research by Hofstede (1982) also regarded individualism, which is the degree to which 
individuals are integrated into groups. India scored 48 out of 100 on individualism, whereas 
Sweden scored higher; 71. Trompenaars and Hampden-Turner  (1997, p. 51 ff) showed 
similar result in their survey.  
This cultural phenomenon is very much affecting the management over boarders, especially 
concerning negotiation, decision-making and motivation. E.g. will promotion for 
achievements or pay-for-performance not bother his or her colleagues in an individual culture, 
but it may certainly be the case in a communitarian culture (Trompenaars & Hampden-Turner, 
1997, p. 52). Another example is that communitarian cultures are devoted to establish a good 
personal contact before discussing business, whereas individual societies do business with the 
company, not a person (Hofstede & Hofstede, 2005, p. 88). 

4.4.3 Different Kinds of Organisations 

As earlier mentioned, Trompenaars and Hampden-Turner (1997, p. 13 ff) concluded that there 
is not one best way of managing an organisation and they argued about the importance of 
letting the subsidiaries have their own freedom outside the head company since each 
subsidiary and country has its own priorities. Processes and communications that are effective 
in one country may not be the ultimate solution for another culture. 

To clarify how societies work, four different kinds of distinct organisations were defined by 
Trompenaars and Hampden-Turner (1997, p. 158 ff) and will be described below. They 
depend on two different views of organisations; egalitarian or hierarchical and a task or 
person orientated view of an organisation.  

Family  
The family organisation is hierarchy and person orientated. The elderly are of most respect 
and knowledge. The leaders are seen as guides and that they know what is best to be done. 
The characteristics are that decisions always have to be taken and approved by the top head. It 
is of more importance of who is doing something, than what is being done. Criticism is used 
with caution in the family model, and this may be blocking necessary changes.  
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Decentralisation is said not to be easily implemented in the family model since “the parent 
remains the parent” in this model. Decentralisation, i.e. delegation of tasks, is hard for the 
“parent” and the “child” to accept.  

The Eiffel Tower  
The Eiffel Tower culture is task orientated and organised through a hierarchy. Every person 
has a function, not at all related to relationships outside the office, but related to one’s skills. 
This way of thinking is found in e.g. Germany and Austria. The workers will do as they are 
told, since it is the manager who should know how to solve problems. 

The Incubator  
The incubator and the guided missile both concentrate on the facts that everybody in the 
organisation are equal and that each person has the best knowledge in his or her area. The 
incubator culture does not consist of any organised structure and the purpose is to free 
individuals from routine to more creative activities and to minimise time spend on self-
maintenance. In this culture, people are very emotionally committed to their work. It is 
however almost impossible to run a large organisation with this culture. 

Guided Missile  
The Guided missile culture are often organised in matrix organisations, reporting both to 
functional manager in the hierarchy and to the head of one’s project. The focus is on the task 
and workers might even avoid getting to know each other on an intimate basis. 

India and Sweden 
According to the results of the study, India is a Family category, i.e. person-oriented culture, 
and Sweden is between the Guided missile and Incubator category, scoring high on 
equalisation and between person and task orientated, see Figure 5. It is important though, to 
highlight the results from the study, pointing to that both Sweden (89 %) and India (91 %) 
agree that function is more important than personality in an organisation.  

 
Figure 5. Organisational cultures, Trompenaars & Hampden-Turner (1997, p. 179). 

4.4.4 Considering Time 

Cultures view time in different ways and have different way of prioritising. Trompenaars and 
Hampden-Turner (1997, p. 123 ff) differ between cultures that are sequential, and synchronic. 
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Sequential cultures plan their work very precise and expect people to be on time for meetings. 
Synchronic cultures on the other hand expect people to have time for spontaneous meetings or 
chats and might be offended when using a schedule as an excuse to reject the spontaneity. 
Meeting times in synchronic cultures are, due to this, just expected to be approximate and 
delays can be from 15 minutes (in Latin Europe) up to a day (in Middle East and Africa). 
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5 CURRENT WORK PROCEDURES AT ALFA LAVAL 

In this section the work procedures related to DNs, which are used at Alfa Laval today, will 
be described. The information is partly based on documents from Alfa Laval and partly on 

interviews with respondents at the Operation Units in Pune and Eskilstuna, as well as at the 
Product Centre in Tumba. It will also include a section about the benchmark made at the 

Decanter division. 
 

5.1 DN Creation at the Product Centre 
The DNs are created by the designers at the Product Centre. Normally a DN arises from a 
Change Request, CR. A CR can have its origin in e.g. non-manufacturability, missing 
information in a drawing or customer reclamation. The CR is received and investigated by 
Range Management, who also will approve or reject the CR. If it gets approved, the 
questioned change will be made in the affected drawing or document and a DN will be 
created. Then the DN will be distributed to the Operation Units that manufactures the product. 
Before a DN can be sent, the DN and the corresponding drawing have to be approved by the 
technical product manager. The status of the drawing and the DN will always be equal and 
follow the procedure that can be seen in Figure 6. 

 
When the DN and drawing is under status issued, it is possible for some persons at the 
Operation Units to view the drawing. If the designers want input about the change, they have 
the possibility to contact the Operation Units to ask them to review the drawing. 

The introduction of a new product from R&D is also communicated to the Operation Units 
through DNs.  

5.1.1 DN Layout 

When a drawing or a document has been changed the DN is filled out in the PDM system. 
Information of what should be stated in the document and how to fill it out is described for the 
employees and the consultants in an instruction manual.  

In the DN it shall be stated following information: 
• Job number. Informs about which job the DN regards. Not all DNs belong to a job and 

in that case no job number is stated. 
• Description. The description of the change that is to be made. 
• Adoption. Instructs when the DN shall be implemented. It can either be immediate or 

planned. If it is planned, the change shall be implemented when the next MO or PO is 
made. 

• Extents and steps. Instructs what to do with the affected stock. If the adoption is 
immediate it can be either stock to be altered, which means that the remaining stock 

Reserved  
Drawing reserved for 

further change 

 

Issued  
Drawing under change 

 

Approved 
Drawing released 

 

Figure 6. Statuses of a DN and corresponding drawing. 
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shall be reworked according to the change, or stock to be scrapped, which means that 
the stock shall be scrapped, and not used. 

• Reason. Explains the reason why the change is made. 
An example of a DN can be seen in Appendix 1. 

5.1.2 New Revision or New Design 

There are two types of DNs. Either it can be a new revision of an already existing article, 
which means that the article number for the item remains the same, but it gets a higher 
revision. E.g. if a change is made in article 573016 04 rev. 1, it will after the change be 
573016 04 rev. 2. It can also be new design, which means that a new article number is 
introduced and it will get revision number 0, e.g. 588367 01 rev 0. Those two types of DNs 
are handled in different ways at the Operation Units. 

5.1.3 Subscriber List 

The DNs are distributed to the sites automatically from the Product Centre by the so-called 
subscriber list. The sites are subscribed to all the products and articles they produce. In that 
way they will get all the DNs that concern those articles. The system will also allow a DN 
issuer at the Product Centre to subscribe receivers manually. 
The Operation Units, who have different procedures for administrating and implementing the 
changes in the production, receive the DNs from the Product Centre via an Inbox in the PDM 
system.  

5.2 DN Implementation at HSS in Pune 
The DN implementation process in Pune will be described out from the process chart seen in 
Figure 7, where the top-level of the process is visualised. The process has five sub processes 
which will be described briefly further on in this section. In Appendix 2 it can be seen how 
the whole process is built up.  

It should be noticed that in the process, there is a difference between introducing and 
implementing a change. That a change is introduced means that the new document and 
information about the change is established and the article is ready to produce, but not yet 
ordered. That a change is implemented means that the new item is produced, received and has 
passed the quality control.  
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Figure 7. The top-level of the DN implementation process in Pune. 
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5.2.1 Receive and Evaluate DN 

The sub process for receiving and evaluate DN can be seen in a process chart in Appendix 3. 

Inbox Document 
At the Operation Unit in Pune the DN implementation is organised by an employee at the 
Operation Development, who is receiving all the DNs. The first thing this person does when 
the DN is received is to copy the information from the DN in to an Excel sheet called Inbox. 
Then the receiver checks which product the concerned article is in. This is done either by 
using the so-called “where used” function in the PDM system, or by translating the job 
number into a job name, using a separate Excel document. When this is done the receiver can 
see if the DN concerns the Pune site or not.  

The Inbox-document is a way for the DN receiver to prioritize the DNs. Since DNs are sent 
one by one, the receiver will collect the DNs belonging to the same job and await the DN that 
concern the so-called item list. This DN is made by the Product Centre as the last in a job. The 
DN receiver has to await it because it is the first DN needed before distributing the DNs 
concerning the job further. 

Review Drawing 
Before distributing a DN, the receiver reviews the corresponding drawing to look for possible 
mistakes and to make sure that it contains sufficient information. If the drawing contains 
faults, the receiver will make a CR and send it back to the Product Centre, who will handle it 
and create a new DN. 

New Design 
If it is a new design DN, the DN receiver will decide which manufacturing process to use for 
the new article and further on if it shall be purchased or manufactured in-house. These 
decisions will be made either by the receiver himself, or in agreement with other persons at 
the OD department. 

Distribution of DNs: Document Change Action Plan 
The DNs are then listed by the receiver in yet another Excel sheet called Document Change 
Action Plan, DCAP. This is the document in which the DNs are distributed to the factory 
personnel to introduce and to implement the changes. In this document the DN receiver often 
rewrites the description of the change to make it understandable for the factory personnel. He 
also complements the information about the DN with product name and who will be 
responsible for implementing the DN. Approximately the DCAP is distributed every second 
week by e-mail and contains approximately 40 DNs. DNs with the adoption immediate will 
be distributed directly when they arrive to the receiver. An extract from a DCAP can be seen 
in Figure 8. 
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Figure 8. Extract from a DCAP. 

5.2.2 Update ERP System 

This part of the process can be seen in Appendix 4. 

The DCAP is, among others, addressed to the person responsible for the product structure in 
the ERP system. This person will update the product structure with the new revision number 
if it is a new revision. In case of a new design DN, the new article number will be inserted in 
the product structure, but it will get a status 05, which means that it is not evaluated in terms 
of costs and therefore not ready to use in production. If an article is in status 05 it is not 
possible to make a new MO or PO. 

5.2.3 Take Action on Stock 

This part of the process can be seen in its entirety in Appendix 5 and in Appendix 6. It will 
now be described in short. 

The first action taken on a DN is to handle the remaining stock according to the instruction in 
the DN. If the stock is to be used up, nothing has to be made. 

When a DN instructs to scrap or alter items it has to be evaluated how big the stock is, how 
many items that are under “work in progress”, WIP, and how many items that are pending at 
the supplier. The manufacture and purchase plan has to be modified and a new PO or MO is 
opened.   

If the stock shall be altered, the stock is drawn back from the Stores to be reworked in the CU. 
If the item is purchased and possible to rework at the supplier, it is sent back to the supplier to 
do so.  
If the stock shall be scrapped it will be needed two different approvals from the Finance 
department in Pune to finally scrap it. The first approval is to be able to move the stock to the 
scrap location in the Stores and to change the status to scrapped for the item in the ERP 
system. The second approval is to be able to physically scrap the items. Before this approval 
is made, the Finance department has to negotiate with the Product Centre who shall take the 
cost.  
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5.2.4 Take Action On, and Implement Change 

This section will describe two sub processes. “Take action on change” can be seen in 
Appendix 7 and “Make new MO/PO (Implement change)” can be seen in Appendix 8.  

In-house Made Items 
Changes in the in-house manufactured items are handled by the CU and the OD departments.  
All the drawings and operation lists for in-house manufacturing are physically kept in a 
drawing archive in the factory. There they are placed on wooden boards with the drawing on 
one side and the operation list on the other. When an operator is to manufacture an article, he 
collects the corresponding board in the drawing archive. A picture from this room can be seen 
in Figure 9. One person at the OD department is responsible for updating, by printing and 
replacing, the operation lists and drawings if they are affected by a DN.  

 
Figure 9. The drawing archive in the factory in Pune. 

Each article also has a file, located by the machines used, containing information about the 
set-ups and tools to be used. This file is used by the operator when to manufacture an article. 
To ensure that articles are not being manufactured according to an old revision, the CNC shop 
manager is responsible to insert a warning sheet in the file when a DN concerning the in-
house manufacturing is received. This is used as a trigger for the operator when a new MO is 
started to inform the CNC shop manager to update the CNC program. 
The manager of the In-house Quality Control is responsible to update the CMM programme 
(Coordinate Measuring Machine) according to the DNs and to measure the first batch 
manufactured according to the new revision. 

Purchased Items 
Purchased items are handled by the purchasers, planners and order handlers at the SU. The 
purchasers will discuss the change and new cost with the supplier. When new items are 
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needed according to a manufacturing plan, the purchaser will send the new drawing along 
with the PO. 

5.2.5 DN Controller 

To keep track of the DNs all the DN rows from the DCAP document is inserted into a 
tracking list in Excel by a DN controller. When action is taken on a DN, the responsible 
person should inform the DN controller who will close the DN in the Excel sheet. This 
information is only of interest for the Pune site and there is no feedback or back-
communication to the Product Centre about the implementation. 
According to the so-called three-month-time-limit used in Pune, the DN should be 
implemented at the latest after three months and any possible articles still in stock are no 
longer allowed to be used. The system is used to ensure that too old articles are not being used 
and that the implementation of DN will not be forgotten. 
DN meetings, hosted by the DN controller, are held approximately twice a month to discuss 
and follow up DNs that have not been closed, i.e. implemented. 

5.2.6 Work Procedures in the Stores 

Even though the Stores is not a receiver of the DCAP, they still have a responsibility to 
handle the stock depending on the instruction in the DCAP. If stock will be scrapped they get 
instructions from SU or CU to send it to a scrap location. If the stock is to be used up, the 
Stores will not get any instructions about this.  

The items are stored in boxes marked with article number and name. Batches received from 
the suppliers at different dates are sometimes mixed together in the same box. The policy is 
that the Stores shall to bring the earliest received batch to the factory according to the first-in-
first-out principle. 

5.2.7 DN Statistics in Pune 

Some statistic data about the DNs received in Pune is presented in Figure 10. 

 
Figure 10. Statistics of DNs received at the Operation Unit in Pune from 1st January to 12th 

December 2008 (reference: Alfa Laval India Ltd). 

5.3 DN Implementation at HSS Eskilstuna 
The DN implementation process at the Operation Unit in Eskilstuna is organised in a different 
way compared to Pune’s process. The process has been documented in a chart by an employee 
in Eskilstuna. This chart can be seen in Appendix 9.  
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5.3.1 Receive and Evaluate DN 

The DNs are received by the person responsible for the product structure at the site. This 
person updates the ERP system according to the DNs. Just like in Pune, the DN receiver has 
to make a lot of manual work with the DNs, i.e. find out which product they concern, await 
the item list, look for faults in drawings etc. Then the receiver distributes the DNs to the 
responsible persons in either the Purchase Unit, the Production Technology or to the planners. 
Each DN will be printed before the distribution and here on handled in paper form. 

5.3.2 New Revision 

If a DN concerns a new revision of an in-house manufactured article, the receiver in 
Eskilstuna will change the status of the operational list for the article in the ERP system from 
20, meaning it is an approved article, to 10, alerting that it is under investigation and no new 
MO can be made by the planners. For purchased articles there is no such alerting system. 
The DN receiver has a close communication to one of the industrial engineers at Production 
Technology about questions concerning the DNs for in-house made items. This person gets all 
DNs concerning in-house made articles and will forward the DNs to responsible engineer at 
the department.  
The industrial engineers are responsible to update the change for the in-house manufactured 
articles by creating new operation lists and reprogramming the CNC machines. When the 
work is finished, the status in the ERP system is changed back to 20 and the articles are ready 
to produce. 
If a DN concerns a purchased item, it will be forwarded to a purchaser who will inform the 
supplier and send the new drawing. 
If the stock is affected the DN will pass the planners, who will investigate the stock and 
ongoing orders to inform the technical product manager at the Product Centre of the 
consequences like rework and cost.  

5.3.3 New Design 

A new design DN will be investigated on the ability of production by persons from the 
Purchase Unit and Production Technology. It is then decided whether the article should be 
purchased or in-house manufactured. When the decision is made the person responsible for 
the product structure transfers the structure into the ERP system. 

5.3.4 Preparation Schedule for In-house Manufactured Articles 

To structure the workload in Eskilstuna, a so-called preparation schedule is being used. All 
articles with operation lists at status 10 in the ERP system, are added to the schedule by the 
Production Technology manager. The delivery times, based on upcoming orders, are 
thereafter added by the planners. The schedule is visible for the industrial engineers on a 
board in the office at the Production Technology department. The actual DN documents are 
placed next to the board in boxes for the industrial engineers to collect. The purpose with the 
schedule is to only proceed with the DNs that contribute to the business, i.e. DNs concerning 
articles planned to soon be manufactured, and therefore avoid unnecessary workload.  

5.3.5 Validation and Feedback 

To keep control of the DN implementation each person that has taken action on the DN is 
expected to write a description of the performed motion in the so-called log-file on the back 
side of the DN and sign it. When the DN is completed it is supposed be returned to the DN 
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receiver to be stored in a binder. There is no formal confirmation communicated to the 
Product Centre concerning the implementation of DNs.  

5.4 Benchmark Decanter Factory in Pune 
Alfa Laval India in Pune is also a producer of decanter separators, a horizontal separator used 
to separate larger particles. The R&D is located in Denmark. The factory is delivering an 
amount of units per year that corresponds to approximately one third of the amount that HSS 
delivers. The decanter division has a different way of handling DNs, which will be described 
in this section. 

5.4.1 Computer System and Tracking of Products 

The DN process is not a part of the PDM system, it is handled in a database in Lotus Notes. 
The DNs are distributed in Lotus Notes with the new drawing or document attached as a file. 
Both the distribution at R&D, the Operation Units and in-between those, are made in the same 
database. 
Every decanter has a serial number letting the system to be able to keep track of where each 
decanter is located and also manufactured. The R&D department can see this information and 
therefore get a clue of how many items will be affected by a DN. This also means that a DN 
concerning a certain product model will always be delivered to the right manufacturing site.  

5.4.2 Approval and Distribution Process 

When a DN is issued in the database in Lotus Notes it has to pass through a range of 
approvals and checkpoints in the system before it is implemented and closed. The issuing 
designer is regarded as the owner of the DN and will be involved in the approval process even 
after it is released from R&D.  

The DN must be checked by the factory and it can either be accepted or rejected. The 
rejection can be made anytime in the implementation process i.e. when the ERP system has 
been updated, price has been discussed and set with supplier, drawing has been sent to 
supplier, a new order has been manufactured, possible stock has been altered or scrapped and 
possible process sheets has been put in place.  
If the production rejects the DN, it will be iterated back to the previous status, allowing the 
designer to rework it. After the production check the issuer of the DN has to approve it, with 
the purpose to make R&D to notice when a DN is implemented. Thereafter the DN will be 
finally approved and the drawing will be released in the PDM system.  
The different statuses of a DN can be viewed in Table 1. 
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Table 1. Status of DNs at the Decanter division. 

Code Status Description 

A New The DN is created by the designer (issuer) 

B Design Check The DN and drawing are checked by R&D 

C Standard Check The drawing is validated according to standards 

D Production Check The production approves when the DN is implemented 

E Approval from Issuer The designer (issuer) approves to let the production 
understand that the issuer is aware of the implementation 
is done 

F Final Approval R&D makes the final approval 

F0 Ready for PDM The drawing is released in the PDM system 

F1 Signing India/Brazil The production site sign to show that the new drawing in 
the PDM system has been seen 

5.4.3 DN Implementation 

The DNs are received by one responsible person at the Decanter factory, who will distribute 
them to the concerned persons. The addressed person will take action and then address the DN 
back to the receiver. The DN can only be addressed to one person at a time, but can be viewed 
by everyone in the database. All the history can be viewed in the DN. 

5.4.4 Work Procedure in Stores 

To ensure that old and new revisions of an article are distinguished from each other when they 
are received and stored in the Stores, the DN receiver will alert the Stores to mark the items 
when a DN is received. 

5.5 Collaboration between Design and Manufacturing 
The working processes at HSS Alfa Laval in some ways focus on supporting communication 
across the functions. New development projects are organised in cross-functional teams. The 
design and drawings are discussed and evaluated on design briefings, attended by e.g. product 
engineers, designers and purchasers. 
The maintenance of products also requires a communication between functions. Employees, 
one at a time, from Range Management visit Eskilstuna once a week to get an understanding 
for the production work. Employees, two at a time, from the Product Centre are in Pune 
approximately a week every month. From the other perspective an industrial engineer from 
Eskilstuna is working in Tumba twice a week to handle the CRs created in Eskilstuna, make 
needed changes and create the DN. 
The people at the Product Centre and the Operation Unit in Eskilstuna communicate with each 
other by both phone and e-mail, whereas the communication from the Product Centre to the 
Operation Unit in Pune mostly is made by e-mail. 
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6 QUALITATIVE DATA ABOUT THE DN PROCESS 

In this chapter opinions and thoughts about the DN process that was picked up in the 
interviews will be announced. It will concern both the DN implementation in Pune as well as 
the process in its entirety. The information is based on the interviews held at the Operation 

sites in Pune and Eskilstuna as well as the Product Centre in Tumba.  
 

6.1 DN Implementation in Pune 

6.1.1 Access to DNs 

The DNs in Pune are distributed through the DCAP. This document is further on only 
accessible to the managers and some of the buyers, but not to the programmers or the 
operators, who get the information orally. Many of the respondents in Pune thought it would 
be better if all people handling changes had access to the DCAP. As it is today, the DN 
implementation is on hold if the manager is on leave and troubles in the manufacturing and 
testing can emerge. 

At present time there are only a few persons at the Operation Unit in Pune who have access to 
see DNs in the PDM system. The factory personnel only get information about DNs in the 
DCAP. According to one respondent they have tried to increase the accessibility to DNs in the 
PDM system in Pune, but that has to be done by specific persons at the Product Centre who 
have not changed anything yet, despite several requests from Pune.  

6.1.2 Scrap Process 

The scrap process is today perceived to be very circumstantial by the interviewees. It is 
believed to be bureaucratic with many steps, which also makes it time consuming. The big 
issue seems to be to decide who will take the scrap cost. This can take several months, up to 
years. Meanwhile the items to be scrapped have to be stored and the inventory cost has to be 
taken by the Pune factory. According to one respondent, there are directives about 
responsibilities of scrap costs to follow, but it is always hard to apply those in real cases. 

6.1.3 Purchase 

Today the purchasers only send drawings when there has been a change in the article that 
concerns the supplier and not with each PO. In the PO the revision number of the drawing is 
stated and the supplier is supposed to check that this revision number is the same as the one in 
his drawing. However, the suppliers do not always do this according to one respondent. This 
could lead to manufacturing the wrong revision of the article if the purchaser by accident has 
missed a DN, or if he is not announced of the DN yet, due to the gap between DCAPs. The 
respondent thought this problem would be avoided if the purchaser sent a new drawing from 
the PDM system with each purchase order.  

Another respondent meant that sometimes the purchaser does not send the PO to the supplier 
and send an e-mail or phone instead. He proclaimed that he trusted more in the suppliers than 
the purchasers, why he thought that it would be better to put more responsibility on the 
suppliers than the purchasers. 
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Received Quality Control 
As a result from the interviews it was clear that the people are sometimes expected to take 
action on the DN even though they are not always directly addressed to the specific person. 
This is e.g. normally the case for the RQC, who get the DCAP with the purpose to be aware 
of the changes. However, according to a respondent at RQC the DCAP is not used nor 
viewed, since it is considered to be of no use. The RQC still measure the pre-set dimensions 
and if a deviation occurs the purchaser is contacted. But according to another respondent, 
RQC only does a few measurements on each article, which makes it impossible to detect if it 
is manufactured according to wrong revision. 

6.1.4 In-house 

Drawing Archive 
Many respondents perceived that sometimes the drawings in the drawing archive could be 
updated too late by the responsible person. This could be due to e.g. that the person at OD is 
on leave or something else that has prevented him from updating the drawings. This could 
cause trouble when the operator has an old drawing and the program in the CNC machine is 
for the latest revision. One respondent said that it would be better if the drawings are updated 
in the drawing archive before the DCAP is sent out. But most of the respondents thought that 
the best would be to provide the operators with computers so they always could look at the 
latest drawing in the PDM system. 

Documentation Following Batches 
When assembling, the product specification, operational flow chart, testing instruction and 
customer order is always attached to the product throughout the whole assembly. This was 
newly introduced with inspiration from the factory in Eskilstuna and the concerned 
respondents said that this has worked out very well. In the in-house manufacturing there are 
no such system. No papers are attached to the batch and it is up to the operator to get 
necessary information from his manager and the drawing archive. According to the 
respondents, this leads to that much information is oral and kept in people’s heads. 

6.1.5 Item Status in the ERP System 

According to a respondent involved in the assembly, he always checks if any article in the 
product structure is at status 05 in the ERP system before starting the assembly. But to check 
if any article is to be changed according to a new revision DN has to be made manually by 
checking all included items against the DCAPs. Since this is a very time consuming activity, 
he does it very seldom, only when it is a new product, which might imply many changes. 

6.1.6 Cultural Influence 

Many respondents, both Indian and European, have discussed how culture has affection on the 
DN process. They said that Indians are more focused on their own part of the process and 
have less overview over the entireness. If people are not 100 % sure that it is their duty, they 
will not do it. This can create grey zones with tasks that “falls between the chairs”. Another 
opinion among the respondents was that most Indians are very committed to do as the 
manager says, and they need a manager telling them what to do, otherwise nothing happens. 
One respondent reasoned that Indians are very good at the art of engineering, and find it very 
fun to deal with new technology in new products. But they are not as found of the product 
maintenance and the organising part compared to Europeans. The respondent thought that this 
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might be why the DN process always has been something that people at the Operation Unit in 
Pune has thought is not worth paying much attention.  

6.2 The DN Receivers 

6.2.1 The DN Receiver in Pune 

In Pune the DN receiver works at the OD department and except for handling DNs, he has 
responsibility for new product introduction in Pune. He also has earlier experience from the 
factory and has a deep knowledge of production technology and the processes within the 
factory. Since 20 years back he has been working with receiving DNs. He thought that this 
knowledge and experience is necessary in his work with the DNs. They have tried to put the 
responsibility on another person at the OD department, but with no success. It was impossible 
for this less experienced person to evaluate and organise the DNs, because everything has to 
be made manually. The current DN receiver in Pune thought that if he is going to be able to 
some day hand over the work with the DNs, the DN process in the PDM system has to be 
changed and the organising part has to be made by the system. He proclaimed that today’s 
system is made for the designers and not for the users at the Operation Units. When the 
current PDM system was introduced, no one asked for requirements from the site in Pune. 

Another respondent, with experience of DN handling in Alfa Laval’s factories in China and 
Spain thought that it is necessary with a technical person receiving the DNs who has 
understanding of the processes both at the Operation Units and at the Product Centre. He 
thought it is best to only have one person in the interface between different organisations to 
avoid confusion and misses in the communication. The DN receiver in Pune is the only one 
who communicates with the Product Centre about DNs. If anyone further in the process has 
any opinion of a DN, they communicate with him, who communicates further to the Product 
Centre. 

6.2.2 The DN Receiver in Eskilstuna 

In Eskilstuna the DN receiver has different work tasks and has not the same knowledge about 
production technology as the DN receiver in Pune. The receiver in Eskilstuna has more of an 
administrative role in the DN handling and the communication concerning technical issues 
about the DN is made by the Production Technology department, according to the 
respondents. Communication about other issues, e.g. article numbers, the product structure 
etc., is made by the DN receiver. The work with receiving DNs in Eskilstuna is also mainly 
based on the DN receiver’s long experience in the company. All respondents in Eskilstuna 
proclaimed that if it were not for the receiver’s skills, the DN implementation would be chaos. 

6.3 Distribution and Layout of DNs 

6.3.1 Subscriber List 

According to the DN receiver in Pune the manual search to find out if the DN concerns the 
site or not is rather time consuming. The reason why so many irrelevant DNs come to Pune is 
because the subscriber lists for the articles never has been updated. The respondents told that 
subscribers have only been added to articles, but no one has dared to remove subscribers even 
if they have stopped producing the article. There has been a major cleaning of the subscriber 
lists for Eskilstuna so they will not receive DNs not concerning them. A similar cleaning is 
supposed to be made in Pune but has not been started yet one said respondent. 
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6.3.2 Job Number 

The DN receiver also thought that he would save lots of time if the job name were stated in 
DN instead of the job number. Then he would not have to do the manual translation in a 
separate Excel sheet. It would also be a lot easier for the receiver if “where used” was stated 
directly in the DN.  

6.4 Quality of DNs and Drawings 

6.4.1 Insufficient Information and Careless Mistakes  

Respondents at both sites perceived that the information in the DNs is insufficient and 
sometimes important facts like e.g. what to do with the stock, is missing. One of the 
respondents in Pune, who have experience from the DN process at the Decanter division, said 
that the information in their DNs is much more sufficient and does not have to be reworked. 
The common view in both Pune and Eskilstuna was that if the designer put some more effort 
in creating the DNs, it would spare them lots of time and unnecessary work. One respondent 
reasoned that if less resources are put in the Product Centre’s part of the DN process, more 
resources has to be put in the Operation Units’ part. 
According to the respondents in both Pune and Eskilstuna one of the problems with the DN 
process today is that many DNs and drawings contain faults. The most common example is 
wrong article numbers and left out information in drawings. Many of the respondents thought 
that most of the time these kinds of faults seem to be careless mistakes by the designers who 
create the DNs.  

In Pune the person who receives all the DNs, picks up the DNs and drawings containing these 
faults so they will not get any further in the DN implementation process. This can bee done 
since the receiver has a great technical experience. In Eskilstuna these kinds of faults are also 
discovered by the DN receiver. The receiver has a long experience of working with the 
product structure, why it is possible for this person to pick up many of the faults despite the 
lack in technical knowledge. For every fault that is discovered, a new DN has to be created at 
the Product Centre.  
The DN receiver in Pune said that he and his colleagues spend roughly half an hour per 
drawing on new articles to search for errors and lack of information in the drawing. Roughly 
there are 300 drawings on new articles per year. 

If these kinds of errors were not discovered, faults originated by DNs would appear forth in 
the process when the product is manufactured, or even when it is assembled. The many faults 
that have appeared in DNs have made the DN receiving persons, in both Pune and Eskilstuna, 
suspicious and they actively seek the faults, why most of them are discovered. 

6.4.2 Lack of Knowledge About the DN process 

A common view among the respondents was that the main problem with incorrect DNs is that 
some designers who make them have a lack of knowledge how to do. Nor are they enough 
aware of the DN implementation processes at the Operation Units, or the consequences of a 
DN. Most of the respondents at all sites thought this was a problem with first of all 
consultants, but also with new employees. One of the interviewed persons in Tumba said that 
the consultants get education in how to create a DN, but they do not have electronic access to 
the DN manual, a document with instructions how to fill out a DN. The consultants’ lack of 
experience of Alfa Laval’s products, structures and production processes can also be a cause 
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to the problem with bad quality of DNs. Many respondents thought that they might have hard 
to bone up on the role of the receiver of the DNs.  

Awareness of Adoption 
Sometimes people at the Operations Units in Pune and Eskilstuna perceived that the designers 
have insufficient awareness of the impacts affected by the adoption of a DN. Though the 
designer does not know the amount of items that are affected by a DN, the cost of scrapping 
them can be motiveless high. A respondent in Pune thought it would be better if the designer 
discussed the adoption with the Operation Units before setting stock to be altered or stock to 
be scrapped to investigate the possible impacts.  

6.4.3 Speak the Same Language 

Among the interviewees in Eskilstuna there were quite much critics of the Product Centre’s 
work with the DNs. But one of the respondents in Eskilstuna thought that the problem with 
the DN process not only lies at the Product Centre. He was not sure that all persons handling 
DNs at the Operation Units are aware of how they are supposed to be interpreted. He claimed 
that it is important to speak the same language.  
According to one of the interviewees handling DNs at the Product Centre, there are also 
different ways for the different Operation Units to interpret DNs. E.g. there has been different 
ways to interpret the adoption immediate. At one site it was thought to be in a couple of days, 
and at another a couple of hours.  

6.5 Approval Process at the Product Centre 
Most of the interviewed persons at all sites experienced that one reason that incorrect DNs are 
distributed is the insufficient approval process for DNs and drawings at the Product Centre. A 
couple of years ago there was a person, with long experience in the company, who reviewed 
all the DNs and drawings before distribution. At present time there is no one with the same 
work task. A respondent said that this is because after that person retired, there was no other 
with enough experience to manage the same task. 
Today the technical product manger makes the approval, and this person might sometimes be 
the same person who created the DN. Some of the interviewed persons said that this approval 
is not made careful enough because of lack of time and interest. One of the respondents said 
that a new way of reviewing DNs will soon be introduced at the Product Centre. Co-workers 
among the designers will review all the DNs before they get approved by the technical 
product manager. 

6.5.1 Forgetting to Approve 

When a revision is to be approved, both the drawing and the DN have to be separately 
approved. At all sites it is perceived that sometimes the approval of the DN is forgotten. The 
respondents described that this is a serious problem because the Operation Units will not get 
alerted of the changes and therefore will not implement them.  

Both DN receiving persons also said that the opposite has happened a few times, i.e. the DN 
is approved, but not the drawing. That can also cause serious problems if someone in the 
factory takes out the drawing from the PDM system to work with, but the operation lists and 
programs have not been changed because there has been no action taken on the DN. The DN 
receiver in Eskilstuna said that these kinds of problems are sometimes discovered by 
coincidence and there may be some half-approved revisions in the system that no one has 
discovered yet. 
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6.6 Feedback and Validation 

6.6.1 Feedback 

According to the respondents, feedback concerning quality issues of DNs and drawings is 
most of the time given between the person who receives the DNs in Pune respectively 
Eskilstuna, and the person who has approved it at the Product Centre. All the respondents 
certify that the designers have a positive attitude to the feedback and embrace it.  

One respondent at the Product Centre said that this kind of feedback is only received from 
Eskilstuna and not from Pune. The respondent perceived that there are a lot of complaints 
about incorrect DNs from Eskilstuna, but no one gives concrete critics of what is made wrong.  
The communication about DNs is however more frequent between Tumba and Eskilstuna than 
Tumba and Pune. The common view at the Product Centre seemed to be that the DNs 
addressed to Pune are going into a “black hole” and they are not even sure if the DNs are 
implemented. One respondent at the Product Centre thought that this could be because of the 
Indian mentality to obey orders without being critic. 

6.6.2 Validation and Tracking Systems 

In Pune the validation and tracking system is manually handled in an Excel document by a 
DN controller, who is not the DN receiver. Earlier there were no such system and the DNs 
tended to be piled and not executed. One of the respondents in Pune thought that the system 
used today, with tracking and follow up the DNs, has helped a lot to prevent such behaviour.  

Reporting at Different Points 
According to the interviewed persons in the DN implementation process, the reporting to the 
DN controller is made at different stages in the implementation for different persons. Some 
reports when the change is introduced in the system and some reports when the article is 
implemented. Sometimes the persons report to the DN controller themselves and sometimes 
the DN controller contacts the responsible person and asks if the DN is implemented. Today 
the DN controller also makes random samples in the factory to see if DNs are implemented. 
In the future there are plans to introduce an audit form and the DN controller is then supposed 
to check that all DNs are implemented.  

DN Meetings 
The DN meetings held in the Pune factory was, according to a respondent, not highly 
prioritised by the employees. This was also observed by the authors when participating in one 
of those meetings. Only half of the invited persons showed up. 

Tracking 
When discussing the tracking of DNs, the DN receiver in Pune thought it would be even 
better if it was made in the PDM system instead of in an Excel sheet and if the Product Centre 
also was concerned about the implementation, which at present time is not the case.  
Many other respondents in Pune said the same thing, that people at the Operation Units would 
be more eager to implement the DNs if the Product Centre had some kind of follow up of 
DNs and was truly concerned about the implementation. At the Product Centre, the common 
view seemed to be that when a DN is released, it should be in the Operation Units’ interest to 
implement it. One respondent in Pune commented on this, that in an ideal world everybody in 
the company would have the same concern to deliver flawless products to the customer. But 
the distance between the Operation Units and the customer is so much bigger than between 
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the Product Centre and the customer, since it is the Product Centre that gets all the input and 
feedback from the customer.  

The same respondent also pointed out that a validation and tracking system that goes back to 
the Product Centre also would make it possible to track changes much more precisely. It 
would also be possible to measure lead times, which would give the opportunity to reduce 
them. 

Validation System in Eskilstuna 
According to the respondents in Eskilstuna their validation system for DNs does not work 
very well. Though it is all paper based it happens that DNs disappear in this handling process. 
Furthermore, the receiver of the DNs said that it is common that the DNs do not return after 
the implementation. This has resulted in that far from all implemented DNs are stored in the 
binders, as they should.  

6.6.3 Change Requests 

Respondents in both Pune and Eskilstuna said that sometimes, when the change is small, they 
only give feedback by phone or e-mail to the designer, to avoid the paperwork related to a 
CR.  

In Pune one of the respondents said that they sometimes make changes without creating a CR 
and await a new DN. E.g. two similar articles, but with different surface tolerance, where to 
be manufactured. To save work time the personnel in Pune decided to make both of them with 
the higher tolerance. No CR was sent and the change was implemented without the Product 
Centres knowledge. Furthermore, the article with the new tolerance did not correspond to the 
drawing since the only ones who can make changes in drawings are the designers at the 
Product Centre. A respondent at the Product Centre said that this kind of actions can lead to 
problems when moving a product from one Operation Unit to another. This has also been a 
problem in Krakow due to their lack of communication with the Product Centre. 

6.7 Collaboration between Design and Manufacturing 
There are different opinions among the interviewed persons, of whether the communication 
and collaboration between the design and manufacturing units are good or not. However, most 
of the respondents seemed to think that it could be made better.  

6.7.1 Cross-functional Teams 

All the interviewees at the three sites, with insight in new development projects, said that the 
idea with having cross-functional teams is good, but due to lack of time and resources the 
design briefings are too few. They also said that it is quite common to make improper 
decisions due to the stress. The outcome of that is for example non-manufacturability. One of 
the respondents discussed that if more resources are put in the new development projects, less 
will have to be put in the product maintenance and vice versa.  

6.7.2 Designers Visiting Manufacturing Units 

One of the respondents in Tumba said that the collaboration between design and production 
was quite bad a couple of years ago. There was a strong we-and-them thinking. People at the 
different departments had a quite bad attitude towards each other and hard to bone up on each 
other’s roles. It has now in some ways gotten better, the respondent continued. As earlier 
mentioned, people from the Product Centre regularly visit the Operation Units both in 
Eskilstuna and Pune. But still the Product Centre gets most of the feedback according to 
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products and DNs from Eskilstuna, because the visits are more frequent and the language and 
culture are the same as in Tumba. However, two of the respondents explained that many of 
the people that actually create the DNs, i.e. draughtsmen and consultants, normally not use to 
visit the Operation Units.  

6.7.3 Status, Pride and Attitudes 

One of the interviewed persons at the Product Centre thought that there were three main 
reasons to the we-and-them thinking. Those were based on status, pride and attitudes; 

Status: There is an old tradition that the Product Centre has a higher status than the Operation 
Units. That leads to that they do not always question the Product Centre’s decisions. They 
sometimes tend to either just do as they are told or make their own changes without informing 
the Product Centre as mentioned before.  

Pride: Designers have a pride in their work and sometimes have difficulties to ask for help 
from other departments. Some of the older designers have a background within production a 
long time ago. They therefore might think they do not have any need of persons from 
production to review their work. The respondent said that this pride among the designers leads 
to less reviews of the design changes from the Operation Units before a DN is approved and 
released.  

Attitudes: Both functions, design and production, have certain attitudes towards each other. 
These attitudes are ingrained since long time and they lead to a lack of feeling of Alfa Laval 
as one company and instead see it as different departments. 

6.7.4 Different Objectives 

One of the respondents at the Product Centre thought that one reason to the we-and-them 
thinking between the different departments might be that they have different objectives. E.g. 
the Product Centre focus on product function and quality, and the Operation Unit strives for 
making good result. Especially Pune, since they have their own business. The respondent 
thought there would be a better solidarity in Alfa Laval if all units had the same objective. 
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7 ANALYSIS AND SYNTHESIS 

The analysis is based on the outcome of the theoretical and empirical studies described in 
earlier chapters. It will concern both the procedures in Pune and the whole DN process.  

 

7.1 Organisation of the DN implementation 

7.1.1 Access and Visualisation 

Involving the employees in the DN process and visualise changes that are to be implemented 
also to the operators, can make them more interested and aware of the DNs. This seemed to be 
a wish from the managers in Pune receiving the DCAP. Having a responsibility to view the 
displayed DNs can make them more participative and see to that their deliveries are correct.  

If every worker has a responsibility of the deliveries from their workstation, quality will 
improve according to Waters (1996, p. 130). From previous experience, stated by one of the 
respondents, it is important that the information in the DNs that are displayed to the workers 
is restricted to just inform about the article and product that is affected at that specific 
department in the factory. The displaying should just be an alerting signal for the workers. 
Since it is considered to be hard to implement decentralisation in Indian culture (Trompenaars 
& Hampden-Turner, 1997, p. 158 ff), it might be hard to let the workers take the 
responsibility to act directly according to the DCAP. This might result in confusion according 
to one respondent. To avoid this, the manager could still inform about the change and use a 
visualisation board as a complement.  

Access in PDM System 
Another view of involving the employees in the DN processes is to give the present DCAP 
receivers access to the information about DNs in the PDM system, which was a request from 
the respondents. Introducing the access means that the persons handling DNs in Pune will get 
a better overview of original data, and they will not have to go through the DN receiver in the 
same extent. 

7.1.2 Alerting About Changes; Status 10 and Warning Sheet  

Discussions were going on in Pune to start using a similar function in the ERP system as 
Eskilstuna, i.e. to change the status for the operation list of the article when a new DN is 
received. Most of the respondents thought this would be good to implement in Pune, since it 
would reduce the risk of producing products with wrong article revision. The drawback by 
using this is that it just concerns in-house made articles.  

A better way of warning the employees would be to, in the ERP system, be able to flag 
articles that are under a DN investigation. The flag would just be a warning of that a change is 
going on with the article and could be removed when the change is implemented. However 
the ERP system used today do not seem to support such function. 
It should also be mentioned that the warning sheet used in Pune for in-house production has 
mainly the same purpose as status 10 in Eskilstuna, on the basis to alert about the DNs and to 
change the CNC programme at first when a new MO is coming.  
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Warning Sheet in the In-house Quality Control 
The In-house Quality Control found it difficult to know when a new revision comes from the 
CNC shop, since the time-span from receiving the DCAP to receiving the new item can vary a 
lot. It would help them if they got some kind of alert when the new revision arrives. A way to 
do this could be to connect the warning sheet from the CNC shop to the manufactured batch. 
Then the In-house Quality Control could see which batch is according to the new revision. 

7.1.3 Difficulties with Scrap and Rework Procedures 

When articles are to be scrapped it is important to differ the material from other items. Since 
the scrapping process, according to the respondents, is time consuming the material is 
available in stock for some time. Without any blocking in the ERP system the components 
can be taken from the Stores if a new MO is opened. The blocking in the system will at 
present time not be done until Finance give its clearance. Today the DN receiver said that 
sometimes he has to store the items that are to be scrapped in his office to avoid the Stores to 
pick wrong material. There is obviously a need of blocking these articles in the initiate phase 
and to clearly inform the workers in the Stores of the scrapping. 

7.1.4 DN Receivers  

Based on the survey of Huang and Mak (1999) it is important to point out a specific EC 
coordinator who will check the DNs before they are distributed to the production sites. In the 
same way of thinking, it could be reasoned that it is also a need of one DN receiving person, 
which also is confirmed by the interview results at Alfa Laval. Whether it is a need of a 
technical or administrative person is not as easy to agree on. Having a technical experienced 
person will make the first stage before distribution faster and smother, since most decisions 
could be made directly and fewer people need to be involved. It is on the other hand a 
weakness to rely on just one person and to keep all the knowledge with the DN receiver. 
Using an administrative person will allocate the workload and knowledge to the employees. 
But since it will involve further communication with employees before taking a decision on 
the DN it will take longer time and can cause confusion.  

It cannot be argued which is the best solution in one perspective, since the organisation and 
culture have a great influence. In Pune it seems to be a need of distributing clear instructions 
that are ready to implement and the responsibility appears to be found with the person 
handing out the instructions. Introducing a less technical experienced person and decentralise 
the decision making to the employees can result in a loss of critical review of the DNs and 
drawings, if the person responsible of the DN accepts the change without further 
investigation. It is also a matter of question if an administrative DN receiver would get 
sufficient respect in Pune, with the consequence that the DNs would be regarded as less 
important.  
However, it is important for the Product Centre to understand who will receive their DN, 
since the information today might not be sufficient for the production site. The language 
barrier between India and Sweden is a reason to have one technical contact person for the DN 
handling in Pune. In Eskilstuna the critical reviewing is established in the organisation and it 
is the responsible persons that have a communication with the Product Centre and not only the 
DN receiver.  
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7.2 Work Routines in Pune 

7.2.1 Verify Right Revision in Production 

The observations and empirical results are showing a lack in handling documentation in the 
factory. Information about the manufactured items is only kept in the personnel’s heads. Since 
no MOs are following the batches it is impossible to verify which revision is manufactured. 
Further on, no revision number is stated in the MOs, which also contribute to not knowing 
which revision is manufactured. 
This lack of documentation is devastating for the traceability. It is impossible to make a fault-
track, i.e. if an error occurs in a product at a customer, it is impossible to trace which revision 
of an article that caused the problem. To keep track of results is, according to Deming (1986), 
regarded as important to achieve good quality in products. 
Some respondents emphasized the importance of the need of documentation following the 
items, but they said they were met with resistance from the managers in the factory, who did 
not want to change their work procedures.  

Work Routines in the Stores 
Another problem with handling revisions was observed in the Stores. The stored batches are 
not distinguished from each other. When new batches arrive, the items in the batch are often 
mixed in a box with the old ones. Using this work procedure makes it impossible to ensure the 
first-in-first-out principle, which is supposed to be used, since different revisions of articles 
are mixed together. Further more, no tracking of what revision is going out to the assembly is 
done. 

According to one of the respondents, it would be hard to introduce handling of revision 
numbers in the Stores, because the people who work there are so-called contractors, i.e. they 
only work six months at a time and are not educated. This means that Alfa Laval does not 
want to give any responsibility to them to handle more complicated tasks, according to one 
respondent. Not being able to trust the workers is a difficult issue, but the above-mentioned 
solution will probably be a good way to get round the problem. 

7.2.2 Contact with Supplier 

Always providing the supplier with the latest information seemed to be a vital statement from 
the interviews, but the actual work procedure is far away from this ideal work. It came up in 
some interviews that many purchasers often take a short cut, avoiding the longer PO 
procedure. According to two respondents it was not unusual that the purchasers make orders 
by phone instead of sending a PO.   

There were different opinions whether to put more trust in the purchaser or the supplier, to 
produce according to the ordered revision number. It is reasonable to think that the supplier 
should care and produce according to order, but from what have been observed it is 
understandable that more control has to lie on the purchaser. This also requires that more 
pressure has to be put on the purchaser and also that the quality control does its work 
properly. Since it has emerged in the interviews that the RQC does not read the DCAP and 
only makes a few measurements on the arriving articles, it is much likely that items 
manufactured according to wrong revision slips through the control. 
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7.2.3 Drawing Archive 

The present work routine with keeping all the drawings and operational lists printed in the 
drawing archive was viewed from different angles in Pune. The common opinion seemed to 
be that it would be easier and more reliable to use the digital drawings from the PDM system. 
But an old point of view that seems to outlast and that speaks against to give digital access to 
the employees, is the risk of plagiarism in India. However, none of the respondents agreed 
that this is a big risk. Using the digital drawings would however reduce the extra workload to 
keep the archive updated, and ensure manufacturing according to the latest revision. 

7.3 Approval Process 
There was an agreement among the respondents that the quality of DNs and drawings is poor. 
The respondents thought that it was mainly because there are many new employees and 
consultants making the DNs and drawings at Product Centre, in combination with a poor 
approval process. This problem was also known in research by Pikosz and Malmqvist (1998), 
who wrote that the EC process is so complex that it is hard for new employees and consultants 
to learn it.  

7.3.1 More Resources in Creating DNs at the Product Centre 

Since new employees or consultants will always be a part of the organisation, the education 
for those as well as the approval process have to be improved at the Product Centre to ensure 
a good quality of DNs. As one respondent said, the more effort that is put in DNs and 
drawings at the Product Centre, the less recourses have to be allocated to the Operation Units. 
Also Clark and Fujimoto (1991, p. 121 f) stated that if designers spent more effort in making 
changes, many future ECs could be avoided. It would be less costly for Alfa Laval to spend 
more resources in the Product Centre to make DNs with a better quality, since the work with 
the bad quality DNs has to be made at each Operation Unit, which will generate more 
working hours. Furthermore, since a drawing containing careless mistakes will generate a CR, 
it will lead to a new DN and the loop will go all over again. 

7.3.2 DN Coordinator 

One solution of the problem stated above, is to appoint a DN coordinator, which is used in 
many other companies according to Huang and Mak (1999) and Pikosz and Malmqvist 
(1998). This person should review all the DNs and drawings before they get approved and 
distributed to the Operation Units. The DN coordinator could also be responsible for 
educating new employees and consultants in making DNs.  
A similar person is used at the Decanter division, who makes a standard check of each DN 
and drawing before distribution to the Operation Units. According to one respondent, with 
insight in both Decanter’s and HSS’s DN processes, there were less careless mistakes in 
drawings and DNs at the Decanter division. 

7.3.3 Review by Co-workers 

Another solution, that would represent a smaller change, is to let co-workers, i.e. other 
designers, to review the drawings and DNs. Pikosz and Malmqvist (1998) stated that this was 
a method used by Volvo Car Corporation. According to one respondent at the Product Centre, 
this is planned to be introduced. But according to previous studies of the DN process at Alfa 
Laval, this proposal was met with a negative attitude among the designers. The designers 
probably do not want to spend their time on reviewing when they have lots of other things to 
do and would, as one respondent at the Product Centre said, not make a review that is accurate 
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enough. To manage this problem it is important to clarify the consequences of DNs for the 
designers. It is essential to know about the workload and costs of incorrect drawings and DNs 
to feel responsibility for it. 

7.3.4 Circumstantial Approval Process 

It should though be regarded that it is important to not have too many approval steps in an EC 
process, as research has shown that it then can be suffering from delays (Terwiesch & Loch, 
1999b), (Clark & Fujimoto, 1991, p 121 f), (Huang & Mak, 1999). But for HSS it seems 
necessary to add one more approval step at the Product Centre since far too many DNs and 
drawings containing faults slips through. 

7.4 Feedback and Validation 

7.4.1 Validation Processes at the Operation Units 

The validation and tracking processes works in different ways in Pune and Eskilstuna. It can 
be regarded to be a better process in Pune than in Eskilstuna, as the validation and tracking in 
Pune is electronic in an Excel sheet and there is one person specially assigned to follow up 
DNs and assure that they are implemented. This force people to report when a DN is 
implemented and hence it is stored in the Excel sheet.  

If the Operation Unit in Eskilstuna would have the validation process electronic instead of 
paper based, it would make it easier to track if and when changes are implemented. But it 
should also be pointed that the need of tracking and follow up DNs to force people to 
implement changes seems to be more necessary in India than in Sweden due to cultural 
differences, as will be analysed further on. However an electronic tracking system is much 
better for the traceability and should therefore be used in both countries. 

Reporting to the DN Controller 
The varying reporting points in the DN implementation process at the factory in Pune lead to 
confusion for the DN controller. Instead clear guidelines of when to report should be stated. 
To ease the monitoring of DNs, responsible persons should report at first when the DN is 
introduced in the system, and then a second time when the new item is manufactured and 
controlled by the quality control. 

7.4.2 Validation and Feedback in the Whole DN process 

In the interviews it emerged that the factory personnel in Pune perceived that the Product 
Centre do not care if the DNs were implemented in the factory or not and the people at the 
Product Centre perceived that sending DNs to Pune is like sending them in to a black hole 
with no kind of feedback. There where also frustration between Eskilstuna and the Product 
Centre, since Eskilstuna perceived that the Product Centre did not improve anything despite 
critics concerning bad quality DNs. Meanwhile the Product Centre did not think they got any 
concrete critics of what to change.  

These points of views show that there is a lack of a feedback and validation channel between 
the Product Centre and the Operation Units, the process is not built for communication. Hence 
it is a lack in the work procedure and none of the parties should be blamed. 
To overcome this problem a structured validation and feedback channel should be 
implemented in the DN process. The process should require the Operation Units to review the 
change before it gets approved and all comments about the change should be stored in the DN 
for traceability. The possibility for the designers to ask the manufacturing department to 
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review a change before it is released is hardly used according to many respondents. That is 
probably because it is not built in the process. 

Furthermore the issuer of the DN should get a receipt of the DN implementation in the 
production. That would make the Product Centre formally concerned of that the changes are 
being implemented. According to many respondents in Pune, this would also make the factory 
personnel more concerned of implementing the change.  

7.4.3 Iteration of DNs 

Today the quantity of DNs is perceived to be big according to the DN receivers and some 
other respondents. One of the reasons is that once a DN is approved at the Product Centre it 
cannot be modified further on and a new DN has to be created if something is wrong.  
According to the respondents, the circumstantial process with creating a CR is sometimes 
avoided for smaller changes in both Pune and Eskilstuna and is also a known phenomenon in 
the literature (Eckert et al, 2004). Instead the request for the change is made by phone or e-
mail and the Product Centre will have to create a new CR. One respondent in Pune told about 
a case when they had not even informed Tumba of the change they did. These informal 
communication or lack of communication is bad for the traceability of changes in the PDM 
system.  

To solve the above stated problems, i.e. decrease the amount of DNs and make the traceability 
of changes easier to overview, the DNs should be able to iterate, before they are finally 
approved. The iteration would make it easier to trace sources of non-manufacturability and to 
see exactly when a change is implemented. According to Pikosz and Malmqvist (1998), that 
was how the EC process worked at Volvo Car Corporation. It is also the work procedure at 
the Decanter division and is regarded to be a good system according to the respondent with 
insight in the Decanter’s DN process. 

7.5 DNs in the Computer System 
The fact that the DNs are handled manually outside the computer systems at the Operation 
Units makes it impossible for the Product Centre to keep track of a DN to see when and if it is 
implemented. To get a better overview of the process and improve the traceability of DNs, the 
whole DN process should be in the same computer system. The best would probably be to 
have it in the PDM system since the DNs, CRs and drawings easily could be linked together, 
which would be more beneficial for the users. 
According to Huang and Mak (1999) it is common among companies to use manual handling 
of ECM activities even though there are a number of computer tools available in the market. 
But they also wrote that it is common to have a computer base to keep track of status and 
information about ECs, even if it is not integrated in a PDM system.  
The reason why EC processes seldom are integrated in PDM systems is probably because the 
EC process is very complex, though it involves several functions with different organisations, 
often in different geographical locations, why it is a huge project to relocate the process to 
another system. Further on, the process is often regarded to be quite boring and people often 
have a quite negative attitude to it, why it gains little attention to rework. Both those reasons 
are known in the literature (Pikosz & Malmqvist, 1998) and have also emerged in the 
interviews. 

In the EC system that Ou-Yang and Cheng (2003) describe, the PDM system is linked 
together with the ERP system to enable the designers to regard the costs of scrapping the 
stock. This is a very good thought, but is at present time unfortunately too complicated to 
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introduce at Alfa Laval since there are so many different Operation Units using different 
versions of the ERP system. It might be able to implement some time in the future, but not in 
the next upcoming years.  
Though it is not an alternative for the designers at HSS Alfa Laval to use such computer tool 
to analyse the cost of a change, it is still important for them to regard the impact of the 
adoption. It was perceived by most respondents at the Operation Units that the adoption 
immediate was used too frequent and did not always motivate the cost of the change.  

7.6 Collaboration between Design and Manufacturing 

7.6.1 Resources Early in Product Development 

It is well-known in the research literature that it is more expensive to make changes in a 
product later in the development process, when it has passed the baseline, than early in the 
process. To make changes in a full-scale production can be up to ten times as expensive as in 
the conceptual stage. (Waters, 1996, p. 122), (Huang & Mak, 1999), (Eckert et al, 2004). One 
of the respondents also reasoned that the more resources put in new product development 
projects, the less have to be put in product maintenance.  
Cross-functional teams are used in new product development projects at Alfa Laval, but it is 
considered by all involved respondents that the time is not sufficient. The design briefings are 
believed to be too stressful, which not always generate the best decisions, and does not focus 
on the manufacturing processes. It would be wise of Alfa Laval to put more resources in using 
methods to evaluate the manufacturing processes, instead of letting the Operation Units adapt 
the production to the design. Focusing on the manufacturing at an early stage, like e.g. using 
DFM, will reduce the amount of DNs and therefore save lots of workload later in the 
development process. 

7.6.2 Communication 

It is known in the literature that poor communication between design and manufacturing is a 
major source to ECs (Eckert et al, 2004), (Huang & Mak, 1999). That is also confirmed to be 
the case at HSS Alfa Laval by many of the respondents. It is necessary to improve the 
communication between design and manufacturing, and especially the communication related 
to product changes, particularly between the Product Centre and the Operation Unit in Pune. 
This could be made by having regular meetings about DNs when the DN receiver is visiting 
the Product Centre, which happens a couple of times a year. Pending DNs and difficulties 
could then be discussed.  

A big problem at HSS Alfa Laval is that people in the DN process has a very poor 
understanding for each other’s work. This is also known to be a problem in other companies 
(Huang & Mak, 1999). As this thesis has shown, this could be explained with several reasons. 
One of the major reasons is the attitude between the functions. The we-and-them thinking, 
that was explained by one respondent, is probably mainly founded in geographical and 
cultural distances and in that the functions have different objectives. The later has emerged 
both in interviews and in the literature (Pikosz & Malmqvist, 1998) and is hard to do 
something about. But as Clark and Fujimoto (1991, p. 124 ff) suggest, it would help if all 
functions were more customer oriented, to get a more communal objective. Furthermore one 
respondent reasoned that it is hard to practice since the Operation Units are more distant to the 
customers than the Product Centre. 
It is necessary to increase the understanding of each other’s work among the co-workers in the 
DN process. One way to do this could be to create personal relationships over the functional 
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and geographical boundaries in the company and to inform about the activities in the DN 
process.  

7.7 Cultural Issues 

7.7.1 Difficulties to Change Work Routines 

An output from the interviews in Pune was that routines and procedures are not always 
followed. It seemed to be hard to make the employees to change their way of working, even 
after repeated instructions. A reason to this seemed to be that the employees priorities the 
orders from the line manager, who actually sets the salary. This phenomenon might have its 
origin in the Indian culture. It has emerged in the study that the Indian culture is quite 
hierarchic, why employees tend to listen to the line manager and not the horizontal manager in 
a matrix organisation.   
It has also appeared that the present culture and work procedures in the factory is deeply 
rooted from having had the same factory management for over 20 years. Since the Indian 
culture is hierarchic, as mentioned above, it seems to require a great involvement and driving 
force from the top management to introduce changes in processes.  

7.7.2 Control Issue 

As observed by Hofstede (1982, p. 66 ff) Indian organisations have a greater distance between 
workers and managers than Swedish organisations and Indians also showed to be more afraid 
to disagree with their managers. According to one respondent in Pune, few people do not take 
action until the manager gives orders of what to do. It is also required that the manager or 
someone else show interest in the task and do a follow up to ensure the work is done.  

7.7.3 Long Procedures 

It was perceived by many respondents in Pune that some DNs take a long time to close. 
According to the interview results, one of the reasons to this is the fact that there are many 
approval steps in some parts of the process. Some of these steps are not adding value and 
could actually be excluded. As stated in the literature that communitarian societies, like India, 
are more reluctant to take decisions in groups (Trompenaars & Hampden-Turner, 1997, p. 56 
ff). This could be a reason to involve all these people in the process, since the responsibility 
should not lie on just one person. 

There also seemed to be an anxiety to give away power to lower hierarchic levels. 
Trompenaars and Hampden-Turner (1997, p. 158 ff) who stated India as a family culture also 
found that decentralisation is hard in organisations in these countries. The parent-and-child 
view is rooted and people could be unwilling to work if no direct instructions are coming 
from above. 
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8 SUGGESTION OF IMPROVEMENTS 

The conclusion of this thesis will be the suggestions of improvements in the DN process at 
Alfa Laval. These improvements are divided in to low, middle and high hanging fruit 

according to how easy they are to implement.  
 

8.1 Low Hanging Fruits Pune 
The low hanging fruits for Pune contains of suggestion of improvements that are regarded to 
be simple to implement. The suggestions will be described as well as advantages and 
disadvantages with implementing them. They are put in an order of how easy they are to 
implement.  

8.1.1 Attach Warning Sheet to Batch 

The warning sheet used today should, instead of being thrown away after used, be attached to 
the batch and follow it through all manufacturing operations. That will alert the In-house 
Quality Control about the new revision and to change their CMM programs. 

Advantages Disadvantages 

The In-house quality control does not have to 
keep the information of when a new revision is 
arriving in mind. The risk of a DN to be forgotten 
at the quality control is reduced. 

No additional workload is required. 

Using a printed document can result in it 
slipping away before reaching the In-house 
Quality Control, which will not be alerted about 
the change and might reject correct material. 

8.1.2 Report to DN Controller at Two Checkpoints 

Clear instructions of when to report and who should report to the DN controller has to be 
stated. Reports should be made twice; first when the change is introduced, (i.e. all connections 
are made, supplier is informed and prices are set) and secondly when the change is 
implemented, (i.e. ordered, manufactured, received and checked by quality control). With the 
first report it should also be stated an approximate delivery date of the new items, to ease the 
monitoring for the DN controller. The purpose of the two checkpoints is to control that the 
employees have taken action on the DCAP, even though it is not implemented in the physical 
product yet. 

Advantages Disadvantages 

The time to the first report point is shortened. 
The DN controller can see if a DN is forgotten at 
an earlier stage, and not after three months, 
which is the case today. 

Employees get more eager to introduce the 
change in the system earlier, to close the first 
action. 

Two checkpoints can result in lack of interest in 
reporting, though it can be regarded as 
unnecessary administrative work, especially 
because the reporting procedure is not forced by 
a system. 

 

8.1.3 Update the ERP System First 

Since most of the standard work with DNs requires updated information in the ERP system, it 
should be updated before concerned persons take action on the DCAP. Due to the importance 
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of informing the employees about the DNs, the DCAP should be distributed to all at the same 
time, but the person that updates the ERP system should inform, through e-mail, when the 
updates of the DCAP are made. For immediate adoption concerned persons do not need the 
ERP system updated at once, to take the first actions.  

Advantages Disadvantages 

Less communication and speculation is needed 
to find out if the system is updated. 

The workload will be more concentrated for the 
ERP updater when a new DCAP comes. 

8.1.4 Attach Drawing to Purchase Order 

When creating a new PO, the latest revision of the drawing from the PDM system should be 
attached with the PO to the supplier, to ensure that the supplier always has the latest drawing. 
It should be verified by the purchaser that the revision numbers of the drawing and the PO are 
the same before further distribution to the supplier. If they do not match, the article will be 
discussed with the DN receiver, since a DN has most certainly been received. 

Advantages Disadvantages 

By checking revision number in the PDM and 
ERP systems, no changes will be missed. 

The supplier will always have the latest drawing, 
even if the latest DN did not concern the 
supplier. The revision on the PO will therefore 
always match the drawing. 

Additional workload for the purchaser. 

8.1.5 Visualise DCAP in the Factory 

To involve the operators in the factory in the DN process, the information in the DCAP 
should be visible on boards at the workstations. Before starting assembly, the DCAP should 
be checked by the operators, to verify if any DN concerning the work has been received. The 
DCAP only need to display the immediate adoptions and the articles that concern each 
specific department in the factory. The actual description of the change should be provided by 
the manager to avoid confusion. Briefings should be held every time a new DCAP is received. 

Advantages Disadvantages 

Operators will see what changes are affecting 
the production and will be able to inform their 
manager when the work concerns any of the 
articles in the DCAP, which reduces the risk that 
a DN is forgotten. 

The understanding of the importance of the 
changes will be plant in the operators’ mind. 

The manager still have to pay attention to the 
work and if it is affected by the DCAP. If the 
managers rely too much on the operators there 
is a risk that DNs can be missed. 

8.1.6 Stickers for Stock to be Used up, Altered and Scrapped 

All items instructed to be altered or scrapped should be marked with a sticker informing about 
the specific action. This involves both WIP as well as the items in stock. The purpose is to 
avoid the items to be picked and used in the products. The items in the Stores that are to be 
used up should also be marked with a sticker before the new batch arrives, to ensure that 
different revisions are not mixed. These actions have to be made immediately when a DCAP 
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is received by the responsible purchaser or the CU planner. For further improvements in this 
issue, see the middle hanging fruits. 

Advantages Disadvantages 

The risk of improper products coming out to a 
customer is reduced. 

The old and new revisions are not mixed. In 
case of stock to be used up it is assured that 
old material is used first. 

The articles that are to be scrapped are still 
available in stock in the ERP system, which can 
cause confusion when creating a new MO. 

Introducing the stickers will result in additional 
work for the purchasers and CU planner who 
will have to go to the stores and put the stickers 
on the items. 

8.1.7 Documents Attached to Batches in In-house Production 

For every batch that is manufactured, the MO, drawing and operational flow chart should be 
attached to and follow the batch throughout the manufacturing process. The revision number 
must be stated in the MO and the CU planner has to verify that the revision number is equal in 
all the attached documents. If the latest revision of the drawing is higher then the revision 
stated in the MO, the article should be discussed with the DN receiver.  
Following changes should be implemented along with this new work procedure: 

• The drawing archive should no longer be used and instead the latest drawing and 
operational flow chart must be printed from the PDM and ERP system to ensure that 
the latest revision is used. 

• Revision and article number should be stated in the CNC and CMM programs. The 
operator should be responsible for checking that the right revision of the program is 
used according to the MO.  

Advantages Disadvantages 

The printed documents contribute to the 
awareness of what is being produced on the 
shop floor.  

The information about the batch will be in 
documents on the batch instead of the head of 
the personnel, which reduces risk of confusions 
and misunderstandings. 

Using revision number in programs and MOs 
contribute to traceability. It is being assured that 
items are being produced according to the 
revision in the MO and that no DNs will be 
forgotten.  

Using drawings directly from the PDM system 
eliminate extra workload for up-dating the 
drawing archive. 

Stating revision number in the programs will 
result in additional work, since the programs 
have to be updated every time a new revision is 
released, even though the change does not 
concern the programme code. 

It will also create additional work for the CU 
planner whom has to check the drawing with the 
MO when creating a new order. 

8.1.8 Discuss DNs between the Departments 

To increase the awareness of the process, pending DNs should be discussed every time the 
DN receiver visits the Product Centre and vice versa. The purpose is to highlight the DN 
process and to have a continuous conversation about it between the Product Centre and the 
Operation Unit in Pune. 
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Advantages 

The awareness of the process will increase at both departments and the understanding for each 
other’s processes will be better. 

8.2 Low Hanging Fruits Product Centre 
The solutions in this section are not stated in any specific order. 

8.2.1 Access to PDM-system 

Persons involved in the DN implementation process in Pune should be given access to more 
functions in the PDM system. The product structure, articles, document and DNs should be 
accessible to be able to work more efficient and view related information. 

Advantages 

Less people involved when searching for information. 

The origin of the data can be viewed, not only the data transferred to the ERP system. Confusion 
can be avoided. 

8.2.2 Approval Process and Information in DN 

To avoid confusions and additional work at the Operation Units the drawings and DNs have 
to be carefully reviewed by the Product Centre and more attention should be paid before 
approving. The description of the change has to be understandable to all nationalities and 
employees with different experience in the company and therefore be clear and detailed.  

Clear and simple instructions of how a DN should be filled out have to be easily accessible to 
the designers, including consultants. Important information like adoption, how to handle 
stock, description etc. must not be left out in the DN. The information in the DNs should also 
be stated uniformed, regardless of who is creating them.  

Inspection and review by co-workers before the approval should be introduced as well as to 
give sufficient time to the technical product manager to approve the DN and drawing.  

Advantages Disadvantages 

Faults in DN and drawing will be reduced, i.e. 
the quality will be increased. 

Less confusion for the Operation Units in 
understanding the information in the DN. 

Less revisions and hence less DNs will be 
created. This result in less total workload at the 
Product Centre as well as the Operation Units. 

The review is done at the Product Centre 
instead of the Operation Units. 

Can appear to create additional work at the 
Product Centre, but the time will be paid back. 

8.2.3 Awareness of Adoption  

The designers have to be aware of the consequences of their DNs and the importance of using 
the adoption immediate with care. The designers at the Product Centre have to be aware of the 
costs and work procedures that rise at the factories when stock has to be altered or scrapped. 



8 – Suggestion of Improvements 

49 

The designers should contact the concerned Operation Unit and check the stock before setting 
the adoption to immediate. 

Advantages Disadvantages 

The scrap and rework costs will be lower. 

Less immediate changes will ease the handle at 
the Operation Units. 

Contributes to having a conversation between 
the departments. 

Increased workload for the designers when 
having to contact the Operation Units. 

8.2.4 Job Name 

The job name should be stated in the DN along with the job number to avoid additional time 
for the receiver to search for the description. The job name could be written manually by the 
designer or appear automatically in the system. 

Advantages 

It will be less time consuming for the DN receiver to determine whether the DN concerns a product 
that is manufactured at the site or not. The evaluation time for the DNs will be shortened.  

No additional work if it is done automatically by the system. 

8.3 Middle Hanging Fruits Pune 
The middle hanging fruits are suggestions of improvements that involve the computer systems 
and people from different departments. They are therefore harder to implement compared to 
the low hanging fruits and require more investigation before they get implemented. The 
improvements are not stated in any specific order.  

8.3.1 Scrap 

Items that have an instruction to be scrapped should not only be physically marked with red 
stickers, but also be rejected in the ERP system, immediately when a DCAP is received, 
before having to go through the approval process at Finance. The items should thereafter be 
moved to the rejecting location in Stores.  
Clear instructions of how to handle the scrap cost should also be stated by the top 
management. It should be a written document advising upon different scenarios. 

Advantages 

Material that is to be scrapped cannot be used. 

Since the ERP system is updated about the change in the stock it is also visible for planners.  

The lead time for scrapping can be shortened. 

8.3.2 Use the Lot Control in the ERP System 

The so-called lot function in the ERP system should be used for the arriving batches. The 
batches should also be distinguished from each other in the Stores. A sticker has to be printed 
stating the lot number and be attached to the batch. In the ERP system it will be stated which 
lot that came first and the work instruction for the personnel in the Stores should be to pick 
from the oldest lot. This will ensure the first-in-first-out practise. It should not be used for 
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articles that very seldom are affected by DNs, such as nuts and screws, to minimize the 
administrative work. 

Advantages 

The policy of using the oldest material first is actually followed. 

The use up of an earlier revision is assured in case of a DN with adoption stock to be used up. 

This way of handling the stock will make it possible to trace material far more precisely. 

The procedure is already available in the ERP system. 

8.4 Middle Hanging Fruits Product Centre 

8.4.1 Clean Subscriber List 

The subscriber list at Alfa Laval in Pune has to be cleaned up to reduce their received amount 
of DNs not concerning the Pune factory. This has to be maintained by the head office of 
Operations, seated in Eskilstuna, who are controlling where the products are being produced. 

Advantages Disadvantages 

Less workload is needed to search and evaluate 
if the DN concerns the factory. 

Less DNs will be received by the factory. 

It will be time consuming to do the clean up. 

8.4.2 State “Where Used” in DNs 

It should be stated in the DN in which products the article is used. The information should 
appear automatically when creating the DN.  

Advantages 

The evaluation time for the DNs will be eased and shorten. 

No additional work if it is done automatically by the system. 

8.4.3 Release DNs in Batches 

Some of the DNs should be released in batches from the Product Centre in Tumba. For DNs 
concerning new products or major changes, the receiving will be easier to handle if they are 
released when the item list is released, since no one can take action before this document is 
received. The system should take care of this collection of DNs and not the receiver. 

Advantages Disadvantages 

Less workload for the Operation Units. The workload will be concentrated since many 
DNs will be released at the same time. This can 
also be regarded as an advantage. 

8.5 High Hanging Fruits 
The high hanging fruits contains a suggestion of a new process chart for the DN process at 
HSS Alfa Laval. The main objective with this process is to ensure a feedback and validation 
channel between the Product Centre and the Operation Units. It will also decrease the amount 
of DNs, since they are able to be iterated in the process. Further on it will increase the quality 
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of the DNs, since they will have to go trough a number of checkpoints before they get 
approved. One of those approvals will be made by the Operation Unit and referred to as the 
production approval. The high hanging fruit process chart can be seen in Figure 11. This 
process is possible to run in two different data systems. The advantages and disadvantages 
with these different variants of the DN process will be listed, but first the process flow will be 
described. 

 
Figure 11. High hanging fruit process chart. 

8.5.1 Process Flow for a DN 

In this new process the DN status and the drawing status will be distinguished from each 
other. The DN status, when it is open, will be from A-G and thereafter it will be closed. The 
activity that is to be taken to advance the DN status is described in Table 2. 
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Table 2. Activities taken to advance the DN status. 

Activity Achieved  
DN status 

The designer makes the new drawing and creates the DN. A 

The change is reviewed by the technical product manager in a technical point 
of view, to ensure that the change is correct. 

B 

Both the DN and the drawing are reviewed by a DN coordinator (who will be 
described more in detail further on) to ensure that they are made according to 
standards and that no compulsory information is missing. Then the DN 
coordinator will distribute the DN to the subscriber list. 

C 

The DN is received by the DN receiver at respective Operation Unit. This step 
will look different at the different sites, since the DN receiver has different 
skills. At this step there will be a possibility for the DN receiver to reject the 
DN, either in terms of non-manufacturability or because of other errors in the 
DN or drawing. If the DN is rejected it will be iterated back to the designer who 
will modify the change without creating a new DN. 

D 

The change is introduced in the factory and at the suppliers and implemented 
in the ERP system. Also at this step the DN can be rejected. 

E 

The change is implemented, which means that it is physically manufactured 
and controlled by a quality control. This is the last point where the DN can get 
rejected. 

F 

Depending on the organisation on the Operation Unit, either the factory 
personnel or the DN receiver will make a production approval. After this the 
DN cannot be rejected anymore. 

G 

When the implementation is done and the change is approved by production, 
the technical product manager at the Product Centre closes the DN. 

CLOSED 

8.5.2 Computer System 

This process could be made either in the PDM system or in an application in Lotus Notes. A 
short description of how it would work and advantages and disadvantages with the two 
systems will now follow. 

PDM system 
The drawing will be able to be under four statuses during the DN process: 

• Reserved  
As used today 

• Issued 
As used today 

• Approved by the Product Centre 
The drawing is set to “approved by the Product Centre” when it has been reviewed and 
approved by all checkpoints at the Product Centre, i.e. when the DN status is set to C. 
The drawing is therefore approved to be manufactured and is accessible for a limited 
amount of persons at the Operation Units. The work instruction in the factories should 
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be to only manufacture according to a drawing with this status if a DN is received and 
evaluated. 

• Released 
the Product Centre sets the drawing to “released” after it is reviewed and approved by 
the Operation Units. In this status the drawing is available as usual in the PDM 
system. 

Advantages Disadvantages 

All DN handling is in the same system, which 
makes it easy to overview and trace. It will 
probably also be easier to use since the drawing 
and DN can be linked together. 

It is easier to get to know if articles and 
documents are undergoing change. E.g. if a new 
MO/PO is made, the person who makes it can 
see if the article is going to be changed because 
its drawing will be under status “approved by the 
Product Centre”. 

Drawings that are not released yet will be visible 
for a number of persons at the Operation Units, 
which can lead to more complicated work 
instructions of which drawing to use when 
manufacturing.  

It is not yet evaluated if all the new applications 
required for this process, are able to be 
implemented in the PDM system. 

Lotus Notes 
If the DN process should be made in Lotus Notes the statuses of drawings would be the same 
as today. But instead of viewing the drawing in the PDM system during the DN 
implementation process, the drawing will be available as a file, attached in the DN. 

Advantages Disadvantages 

This system is used in the DN process at the 
decanter division and hence well-tried and 
known to work well. 

Drawings that are not yet released will not be 
visible to the Operation Units, which mean no 
difficulty to know which drawing to use when 
manufacturing. 

Since the DNs and drawings will be in separate 
systems the overview and traceability of 
drawings will be more difficult to overview 

It will be hard to know if articles and documents 
are undergoing change if there is no alert. 

8.5.3 Production Approval and Release of Drawing 

After the production approval the drawing will be fully released in the PDM system. In the 
process chart in Figure 11, this approval is made as a last step of the implementation process, 
but actually there are three options of where this production approval could take place in the 
process chart. It could be made either when the DN achieves status D, E, or F. The advantages 
and disadvantages with these alternatives can be viewed in Table 3. 
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Table 3. Advantages and disadvantages with having the production approval at different 
points in the DN implementation process 

Point Advantages Disadvantages 

D The approval process gets short and 
involves few people i.e. it will be less 
affected by delays. 

The DN receiver has to be technical 
experienced to be able to take decision.  

If the DN receiver is not able to take decision, 
the DN will have to be informally distributed 
and evaluated outside the system. 

If the DN is rejected after the approval a new 
CR and another DN has to be created. 

E No need of a technical experienced DN 
receiver. 

Factory personnel and suppliers will 
have a chance to evaluate the change. 

The drawing will have to be released by the 
Product Centre before it gets implemented. 
This step can suffer from delays, which can be 
critical if a new MO/PO has to be created 
immediately after introducing the change. 

F No need of a technical experienced DN 
receiver. 

The DN can be iterated throughout the 
whole process, which means that a first 
batch is manufactured and gets a 
chance to be evaluated before the 
change is finally approved. 

The lead time for production approval can be 
very long which can cause difficulties for the 
Product Centre to monitor the DN. 

Because of the advantages with having the production approval when the DN receives status 
F, this will be the recommendation. 

8.5.4 DN Layout 

The layout of the DN will contain a list with the activities taken on the DN. In the list there 
will be marks to see which activities are taken and the present status of the DN. By each 
activity it should be possible to make comments. These comments are how feedback 
concerning the change will be communicated and stored in the computer system used for the 
process. A suggestion of DN layout can be viewed in Figure 12. 

Activity Status  Signed Comment 

Design A √ Sven Svensson  

Technical check B √ Karina Karlsson  

Standard check C √ Anders Andersson  

Received by production D    

Introduced E    

Implemented F    

Production approval G    

Closed CLOSED    

Figure 12. DN layout. 
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The DN should also be able to address to concerned persons. Once the DN is addressed that 
person will be the only one able to change status, make notes and address it further. 

8.5.5 Feedback and Validation 

The fact that the drawing is not finally approved and released until the Operation Unit has 
reviewed it, makes the DN process a loop with possibility to iterate the DN from 
manufacturing back to design. This will reduce the amount of DNs since a DN that gets 
rejected in the factories, will not create a new CR.  

Because the technical product manager at the Product Centre has to finally close the DN when 
it has been implemented in the factory, the DN process will be in the form of a loop instead of 
a straight line. This is a validation channel, which will make both designers and factory 
personnel more concerned of the DN getting implemented. The DNs will also be able to be 
monitored for both the Product Centre and the Operation Units. 
The ability to make comments by each activity in the process ensures a structured feedback 
channel from the Operation Units to the Product Centre. It will also make it possible to trace 
e.g. manufacturing problems in the computer system. 

8.5.6 DN Coordinator 

To improve the quality of DNs and drawings the approval system at the Product Centre has to 
be improved. This would prevent lots of effort at the Operation Units who will be able to rely 
more in documents from the Product Centre. A DN coordinator would be a person that 
reviews all drawings and DNs so that they are made according to a standard. The DN 
coordinator should also have the responsibility to educate and help new employees and 
consultants with making DNs. This person would not necessary have to have deep technical 
knowledge and long experience within the company, though the review would concern the 
layout and content in the DN and drawing rather than technical issues. 

8.5.7 More Resources in DFM 

To decrease work later on in the product lifecycle and to prevent changes in the product, Alfa 
Laval should put resources in using DFM before the product passes the baseline.  

8.5.8 Increase the Understanding of the Whole DN Process for all Involved People 

The understanding of the whole process is essential for the involved people to gain more 
understanding for each other’s work tasks and to be able to bone up on each other’s roles. A 
way to achieve this could be to hold a DN conference to create personal relations between the 
Product Centre and the Operation Units. On this conference there should be a seminary where 
the DN process should be discussed to bring up opinions from both parts. The whole process 
should be presented and the difficulties in it should be highlighted. 
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9 FINAL REMARKS  

The last chapter will be a discussion about the study. It will concern the reliability in the 
results, the study’s weaknesses and strengths. Thereafter it will follow a discussion about a 

future implementation of the results and how Alfa Laval is recommended to proceed 
concerning the DN process. 

 

9.1 Reliability in the Results 
The empirical results in this thesis are a mixture of what interviewees have told about their 
own work and about others work. When people explain their own work they naturally 
emphasize what they do correctly and hide things that do not work properly. This 
phenomenon was seen at all different locations where interviews were held, both in Sweden 
and in India, but in slightly different ways. The Swedish interviewees were more eager to 
criticise others, especially placed at other locations and in other functions. The Indian 
interviewees in a lower hierarchic level were hardly criticising others at all. However, in a 
higher hierarchic level there was the same level of criticism as among the Swedish 
interviewees with the difference that the Indians were not as self-protecting as the Swedes and 
they had more opinions about their own organisation.  
All this has probably affected the reliability of the results in this thesis. A reappearing issue 
during the realization of the study was to deal with contradictory information from different 
respondents, which is a risk factor for the verity of the results. To increase the reliability of 
the study there could have been made e.g. anonymous questionnaires in addition, or a lager 
number of interviews to verify the results. Both of those alternatives were not made because 
of limitation of time in the study. 
Because of the focus of the thesis, most of the interviews were held in Pune, some in 
Eskilstuna, but only a few in Tumba. To give the whole process more justice there should 
have been made more interviews with designers at the Product Centre. This is a weakness in 
the study since it does not give an equal view of the process from all angels. However this 
was not prioritized because the focus of the thesis was on the implementation phase in Pune 
and it was not made because of time limitation. 
The strength of the reliability in the study is that there were made many interviews in Pune 
with persons at different positions in the company. Further on, all improvement suggestions 
were discussed several times with different people and thereafter adjusted according to the 
opinions about the suggestions. 

9.2 Implementing the Improvements 
The implementations of the different improvements will require different effort and resources. 
The low hanging fruits should be able to implement at once. It should however be done under 
organised forms and should involve the workers. It is important to point out responsible 
persons to initiate the implementation and also responsible persons to follow up the new work 
routines. This has been done by the authors together with Alfa Laval in Pune. The 
responsibility has to lie on the people daily working with the specific part of the process. It is 
also of importance to launch the new work routines at a meeting to get the employees aware 
of the changes and their value. Due to the findings in this thesis, the instructions of the 
implementations have to come from the right manager. 
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The new process chart in the high hanging fruits is not as easy to implement. It requires that 
Alfa Laval creates a new database for the DN distribution and changes the functions in the 
PDM system to create the loop where the Product Centre is the closing part. This process 
requires further investigation concerning the functions in the system, the cost of implementing 
it etc. Such investigation has to respect also the Operation Units’ opinions of how the process 
should be designed.  

9.3 The Next Step 
This thesis has defined the shortages in the process and work routines in the DN process. 
Improvements and solutions have been the outcome. Several of the results and findings in this 
thesis were already known of in the company, but due to this study the thoughts have been 
proven and officially put on print for future work. 
From this point it is important that Alfa Laval embraces this and that the managers that have 
influence in the Operation Units and Product Centre study the results and findings in this 
thesis. The low and middle hanging fruits should be taken care of by the local managers to 
implement according to what is stated in the previous section. A project that will investigate 
the coordination of the computer system and how to move on with the high hanging fruit 
suggestions should be appointed to continue on the work that has been done in this thesis. 
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APPENDIX 1 – EXAMPLE OF A DN 
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APPENDIX 2 – STRUCTURE OF THE PROCESS CHART 
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APPENDIX 3 – RECEIVE AND EVALUATE DN 
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APPENDIX 4 – UPDATE THE ERP SYSTEM 
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APPENDIX 5 – TAKE ACTION ON STOCK TO REWORK 
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APPENDIX 6 – TAKE ACTION ON STOCK TO SCRAP 
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APPENDIX 7 – TAKE ACTION ON CHANGE 
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APPENDIX 8 – MAKE NEW MO/PO (IMPLEMENT CHANGE) 
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APPENDIX 9 – DN IMPLEMENTATION IN ESKILSTUNA 

 

 


