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Abstract  

Investments in offshore manufacturing have in a historical perspective been taken as a series of 

separate decisions with a strong focus on cost reduction. This kind of cost is typically narrowed to the 

cost of purchase or manufacture. The total supply chain costs are hardly ever considered. 

Investments need to be reviewed within the context of a company´s total market and manufacturing 

requirements. This will prevent unwanted issues such as extended lead times, greater buffer stocks 

and excess capacity, uncoordinated strategic responses, conflicts and the failure to be profitable. 

Alfdex, which is a joint venture owned by Alfa Laval and Haldex, provide the global truck and diesel 

engine market with its products and is for the moment market leader. The future demand will 

however exceed their current capacity within five years. To avoid that any decision will be made ad 

hoc this project will identify some essential factors that are significant for a future expansion of 

production. This will thereafter be adapted for Alfdex situation to recommend where they should 

expand their future production based on an objective perspective.  

In this project seven markets will be reviewed; North America, Europe, South America, Russia, China, 

India, and Asia. The manufacturing footprint refers to where a company geographically locates its 

production. It is based on a long-term perspective and required reasonable strategic thinking and 

analysis. 

Four essential factors have been identified which will determine Alfdex manufacturing footprint 

recommendations; the current situation; the market development and capacity need; the issue of 

costs; global and local conditions and differences together with the supply chain. In addition a 

scenario matrix and analysis matrix have been developed to support the analysis.  

This work has shown that the most feasible solution, based on what is known today, is to make an 

onsite expansion in Landskrona, Sweden. By keeping the production in Sweden Alfdex will meet the 

most qualifications identified in the manufacturing footprint. Additionally a sales person and 

technical support are required in North America as well as allocating resources to monitor the 

Chinese market. 

In this version of the report customersΩ and suppliersΩ names as well as some figures have been 

concealed. In some cases the information has been replaced by an X and in others it has been 

completely removed. 
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LCA  Life Cycle Analysis/Assessment 

OCV  Open crankcase ventilation 

OEE  Overall Equipment Effectiveness 
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1. Introduction  
In this chapter an introduction of the project is presented. A description of the background to this 

study, the problem discussion, presentation of the problem and the problem formulation are 

included. This chapter also presents the purpose, relevance and limitations that have been used in 

this project. 

 

1.1 Background  
The background to this work is a case study at Alfdex which faces a critical decision. The company is a 

joint venture owned by Alfa Laval and Haldex. Alfdex provides the global truck and diesel engine 

market with a centrifugal separator for cleaning crankcase gases, enabling customers to pass present 

and coming emission regulations. In principle, Alfa Laval is responsible for research and development 

in Tumba and Haldex for manufacturing in Landskrona.  

Alfdex is currently market leader and competition is for the moment weak. The most important 

customers are well-known established truck and diesel engines manufactures on the global market. 

Alfdex enjoys a good patent portfolio, which is still growing, and is expected to become even 

stronger as times passes and new patentable inventions becomes granted. Volumes are expected to 

increase, mainly due to the tougher emission regulations and legislations that are expected to come 

at new markets.  

Alfdex strong market position and the broad global customer base possess fine growth potential 

around the world, which most likely will require production in other places than Landskrona in the 

ŦǳǘǳǊŜΦ IŀƭŘŜȄ ŀƴŘ !ƭŦŀ [ŀǾŀƭΩǎ Ǝƭƻōŀƭ ǎǇǊeading offers Alfdex countless internal opportunities for an 

expansion for Alfdex, however, where to expand must be based on what is best for Alfdex business - 

for their growth and for their profit.  

This project has been performed in the autumn of 2009 when a major financial crisis prevailed in the 

world. The automotive industry was one of the worst businesses affected by the crisis, which in turn 

affected all sub-suppliers. Alfdex, however, managed to cope with the crisis relative well, although 

their parŜƴǘ ŎƻƳǇŀƴƛŜǎΩ ŎǳǘōŀŎƪǎ ǘƻ ǎƻƳŜ ŜȄǘŜƴǘ ƘŀŘ ŀƴ ŜŦŦŜŎǘ ƻƴ !ƭŦŘŜȄΦ  

 

1.2 Problem discussion and formulation  
¢ƘŜ ǿƻǊƭŘΩǎ ƎƭƻōŀƭƛȊŀǘƛƻƴ ŀƴŘ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ƻŦ Ƴǳƭǘƛƴŀǘƛƻƴŀƭ ŎƻƳǇŀƴƛŜǎ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜŘ 

competition for all types of organizations.  Many companies strive to be cost effective and 

competitive on the global market. Issues that most of the companies today faces are globalization, 

changing and increasing demands, and requirements of short time-to-market of new products.  

Speed, quality, and low cost are universal goals, which all companies have different approaches to 

achieve. To attain success on the global market companies need a well defined business strategy. 

Where a company locate their production is a part of the manufacturing strategy that should be 
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aligned with the business strategy. The localization of production, the manufacturing footprint, will 

have an impact throughout the whole company.  

Alfdex is in an expansive phase where volumes are predicted to increase the next five years (for 

2014). In order to prepare for the volume increase and to identify the need for production capacity, a 

pre-study has been executed with the purpose of answering the following two questions. 

The first question to answer is:  

- Does Alfdex need to expand its production capacity until 2014? 

If an expansion of production capacity is found necessary, the next question to answer is:  

- Where should Alfdex build up its future production capacity, from a global perspective? 

The expected result is a recommendation of Alfdex manufacturing footprint 2014.   

 

1.3 Aim of project  
The project is done from two perspectives; from an academic approach and outgoing from a 

company specific problem that will be answered. The overall task of this project is to identify some 

factors that ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŦƻǊ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅ ŀƴŘ ǘƻ ŀƴŀƭȅȊŜ ǘƘŜǎŜ ŦǊƻƳ !ƭŦŘŜȄΩ 

perspective. As a part of the result, a checklist or a model is created that also could be used to 

facilitate future investigations.  The project ends up with recommendations of whether an expansion 

for Alfdex production to other countries than Sweden is necessary or not, and where it then should 

be situated. It will answer how the allocation of production might look like within the next five year 

period, i.e. 2014.  

  

1.4 Delimitations  
This project will only consider Alfdex situation. References to additional companies and their 

situation will not be included in this work.  

An additional delimitation is the time frame for the expansion is set to five years by Alfdex as this is 

considered to be the most realistic time frame when handling insecure data. The result will be based 

on the information that is available today. Therefore the recommendations are not absolute and may 

change in the future when the preconditions change. However, to cope with the unsecure future 

preconditions the scenario analysis technique has been chosen.  

Only seven identified markets for the case company will be reviewed since other markets are 

considered less relevant for the moment or as being outside the time frame of this project. This part 

ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ƻƴƭȅ ƘŀƴŘƭŜ ǘƘŜ ǉǳŜǎǘƛƻƴ ƻŦΣ ǇƻǘŜƴǘƛŀƭ ŦǳǘǳǊŜ ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

production capacity and its location.  To some extent the type of facility will be discussed, however, 

only as factor that affects the purpose. The design of products, production system or supply chains 

will not be covered by this part of the manufacturing footprint project.  
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2. Methodology  

This chapter presents the approach and methods used in this study. In addition, the project 

organization is described and concludes with criticism of the chosen methodology.  

 

2.1 Approach  
Within science there are different approaches to gather and analyze data and information. In 

quantitative science data from different sources are gathered and then the relationship between the 

data is studied. The aim is to use scientific methods that result in quantifiable and if possible, 

generalized conclusions. Another approach is qualitative science which purpose is insight rather than 

statistic analysis. However, with a quantitative approach scientists can still use qualitative techniques 

and vice versa (Bell, 2000).  

The method chosen here is a case study which according to Bell (2000) is suitable for individual in 

depth research on a problem under a limited time frame. Data and information is systematically 

collected and different variables are studied individually as well as in relationship to each other. Since 

this project is done from two perspectives both quantitative and qualitative data will be used to 

identify various factors which are significant for expansion of production and thereafter establish if 

and where the case company should expand their future production.  

 

2.2 Method and procedure  
The project is conducted by a work group which will be explained further in section 2.3.  The work 

group have gathered and analyzed the necessary empirical data while the author of this report in 

addition has been responsible for collecting the relevant theoretical information as well as choosing 

the methods and tools used. 

Initially, a preparatory phase with a situation analysis is initiated in order to obtain an overview of 

the required activities and methods. Thereafter the work is structured for defining the tasks, purpose 

and goals along with delimitations for the project. The next step is data collection of relevant 

information for the project. Much of the quantitative data will consist of forecasts, both Alfdex own 

predictions over their sales and from external prognoses of the truck market development. The 

qualitative information will come from interviews with employees that have relevant experience and 

knowledge as well as the conclusions of the project team. Haldex internal production strategy 

material will moreover work as an input to this project. The tools used from this will be referred as 

Haldex production strategy.   

The analysis is made by using scenario analysis where different future scenarios are created to show 

consequences of various situations. Scenario analysis should not be confused with forecasts since a 

scenario is an overall and more flexible approach which allows the organization to explore alternative 

ways to achieve the objectives and their consequences. Forecasting requires quantified estimations 

of all the factors that could affect the outcome, in contrast to a scenario (King, 2000). To support the 

analysis a SWOT-analysis has been made. This will give an openly view of the identified strengths and 
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weaknesses (internal factors) and the threats and opportunities (external factors). This tool is 

suitable when long-term strategic decisions will be made (Morrissey, 2000).  

In addition, a risk analysis has been done to identify any potential risks. According to Field (1997) 

risks and uncertainties are present in most projects, however in this work identified potential risks 

that could affect the project have only been highlighted. As a result of all methods and tools used 

several conclusions will be presented together with a recommendation for the Alfdex expansion.  

 

2.3 Project organization  
In this assignment a project team was formed by employees from Alfa Laval, Haldex adding external 

competences consisting of a production consultant, a PhD student from Jönköping University, Carin 

Rösiö, and a MSc student from Mälardalen University, Robin Hedström (author of this report). The 

overall Manufacturing footprint project was divided into two parts with individual project teams. 

Work group 1 is in charge of the location and strategy for the expansion, and work group 2 is 

responsible for the conceptual design of the new production site. The project organization of the 

whole Alfdex manufacturing footprint task is illustrated in figure 2.1. Below is a description of the 

work group ƳŜƳōŜǊǎΩ ǘƛǘƭŜ ŀƴŘ ŦǳƴŎǘƛƻƴ1: 

  

 

                                                           

1 Group members marked with an asterisk (*) are people that left the team during the project. 

Figure 2.1. Alfdex manufacturing footprint project organization 
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Jonny Mellblom  Purchase /Planning responsible at Alfdex, Landskrona  
Jesper Nilsson  Manufacturing Manager at Alfdex, Landskrona 
Fredrik Lans   Customer Project Coordinator at Alfdex, Landskrona 
Andreas Schmiterlöw  Customer Project Coordinator at Alfdex, Tumba 
Magnus Hansson  Consultant at Magnus Hansson Engineering AB 

The steering committee consists mainly of people from Alfdex management with the exception of 

Monica Bellgran, who is Director of Production Technology and systems at Haldex AB and in addition 

adjunct professor at Mälardalen University. Meetings have been held monthly in Landskrona and 

every week by phone. Work group 1 has worked in parallel with work group 2 and several activities 

have been conducted in co-operation. However, this project report is based only on results from 

work group 1´s work.  

 

2.4 Methodology criticism  
It is possible that this project would have required the consideration of additional information or that 

some factors have been overlooked due to the complexity of this project and the lack of experience 

in the work group. Much of the quantitative information that the recommendations are based on are 

forecasts and naturally their reliability and accuracy could be questioned. This is also true for the 

qualitative information that are based on interviews and therefore could be affected by individual 

ǇŜƻǇƭŜΩǎ ǇŜǊǎƻƴŀƭ ƻǇƛƴƛƻƴǎΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ŀƭǿŀȅǎ ŀ ŦŀŎǘ ǿƘŜƴ ǇŜƻǇƭŜ ŀǊŜ ƛƴǾƻƭǾŜŘΦ  

The subjectivity could also be questioned since the work group consisted of only Swedish personnel, 

primarily from Landskrona due to the manufacturing focus of this project. Nevertheless, initially, 

some had the intention that the production should expand offshore, and some had an approach 

where the expansion should be made in Sweden which means that both approaches were 

represented. The Landskrona personnel may be overrepresented in the work group, but the project 

organization was recommended by the steering group as well representing Alfdex interests. The 

financial/economic department was not represented in the work group due to the fact that Alfdex 

does not have own resources, but shares the financial function with other business units at Haldex. 

Input on economical issues would have been valuable though, since calculations and budgets was a 

part of the study. 

The possibility for generalizations is achieved by the general problem formulation although the 

company specific problem has been in focus. The reliability of the project result, which according to 

Bell (2000) is a measure of the extent to which a method gives the same results at different times 

during similar circumstances, is problematical to accomplish due to the characteristics and 

complexity of this project. Besides, as the automotive industry is a very dynamic industry the 

conditions are continuously changing. This is handled partly by the scenario analysis. The validity of a 

particular issue, is the degree of how well the method measure or describe what it is suppose to 

measure or describe  (Bell, 2000). As there are no specified procedures or methods for this types of 

project, some of the methods and tools were used without the assurance what it would result in. 

However, for the most part, the gathered and analyzed information have been used to some extent 

in the project. A validation of the direction of the project and the project results has also been made 

within the regular meetings together with project team 2 and the steering group.  



- 6 - 

 

3. Theoretical frame of reference  
In this project manufacturing footprint refers to where a company geographically locates its 

production. This deals with facility strategies from a global point of view. It is based on a long-term 

perspective and required reasonable strategic thinking and analysis. The theoretical frame of 

reference in addition includes general strategies on different levels within a business together with 

manufacturing strategy and its elements that will affect the manufacturing footprint. The subject of 

supply chain management as well as international and multinational business will as well be included 

in this work. 

 

3.1 Manufacturi ng strategy  
Hill (2000) state that manufacturing is not an engineering or technology related function. It is a 

business related function. A company must both produce and supply in ways that win orders and 

when making investments it should satisfy both the technical and business perspective.  For a 

business to prosper the company must view customers, suppliers, facility locations and competitors 

in global terms. The improved transportation and communications technologies and the increased 

demand for imported services and products together with reduced import quotes, regulations and 

international trade barriers have made it possible for companies to compete globally (Krajewski et al, 

2007).  

However, companies no longer just compete with each other but rather they compete through their 

supply chains (Hill, 2000) which today extend from one side of the globe to the other. The common 

incentive for investments in offshore manufacturing is cost reduction. Though, this kind of cost is 

typically narrowed to the cost of purchase or manufacture. The total supply chain costs are hardly 

ever considered and the result is a higher risk for extended lead times, greater buffer stocks and 

higher levels of obsolescence according to Christopher (2005).  

Investments need to be reǾƛŜǿŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀ ŎƻƳǇŀƴȅΩǎ ǘƻǘŀƭ ƳŀǊƪŜǘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

requirements. Investments which have been taken as a series of separate decisions often result in 

excess capacity, uncoordinated strategic responses, conflict and the failure to be profitable (Hill, 

2000). It is important that production correspond to the business strategy. This has, however, often 

been regarded as incompatible. In a historical perspective, production has mainly been viewed with a 

short time horizon, while strategies are associated with a long-term approach (Bellgran & Säfsten, 

2005). 

Miltenburg (1995) and Hill (2000) discuss four levels of strategy and how the manufacturing strategy 

is integrated. Strategic plans are formulated at each level and strategies made at higher levels set the 

boundaries within which strategies at lower levels are made. Table 3.1 explains the decision 

categories of each strategic hierarchy level.  
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Level of strategy Decision categories 

Industrial Focus on issues that appertain to an industrial sector and incentives for 
investments. It includes e.g. import and export practices, trade barriers 
government policies and infrastructure. 

Corporate Long-term strategies for e.g. general statement of goals, in which a company 
as a whole decides to compete, degree of importance and priority in 
investments and other allocations of resources. 

Business  
 

More short-term and detailed strategy with specific goals which are 
formulated independent from other business units. 

Functional Each function, such as R&D, manufacturing, marketing and so on, has a 
shared responsibility to develop a strategy for supporting and achieving the 
business level strategy.  

 

Each functional area develops an individual strategy appropriate to the business strategy, however, 

how these fit together or assesses their support of target markets are rarely considered at a 

corporate level according to Hill (2000). The manufacturing footprint is not only defined by the 

manufacturing strategy but rather from the business strategy and in some extent on a corporate 

level as well. Since the business strategy outlines the functional strategies, these must be developed 

ƛƴ ŎƻƴǎŜƴǎǳǎ ǿƛǘƘ ŜŀŎƘ ƻǘƘŜǊ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŘŜŎƛǎƛƻƴ ŦƻǊ ŀ ŎƻƳǇŀƴȅΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƻƻǘǇǊƛƴǘΦ  

Strategies must also be formed without assuming mutual understanding. People from different 

cultures share basic ideas but view them from different angles and perspectives, leading them to 

behave in ways that may seem irrational or even directly contradictory to what other consider 

appropriate (Czinkota et al, 2003). Cultural diversity is everywhere and that will affect management 

of a global manufacturing footprint.  

Hill (2000) further suggests that the manufacturing strategy is a part of the strategic strength for the 

company as whole. Well developed manufacturing processes give the business a distinct advantage 

in the marketplace. In addition it provides the market with its process and production that 

competitors are unable to match. It is essential to coordinate manufacturing support in ways so that 

the products qualify for and win orders on the global market. 

 

3.2 Order winners and -qualifiers  
All producing companies have a production system that defines which customer values are created 

through a number of manufacturing outputs. The manufacturing outputs that characterize the 

production system performance are cost, quality, performance, delivery time and delivery time 

reliability, flexibility and innovativeness. These outputs have a big impact on the order winner and -

qualifiers (Miltenburg, 1995) and manufacturing strategy should be based on all order winning 

criteria other than price and the associated low-cost manufacturing tasks. 

Hill (2000) identifies in his framework order winners, qualifiers and order losers. To even be 

considered as a supplier by the customer, the company and its products must meet various criteria. 

This can be e.g. ISO standards or CE marking, as well as a certain level of quality or features and 

delivery reliability that the customer expects. These criteria are defined as an order qualifier. Order 

winners are those criteria that differentiate the company from its competitors and that ultimately 

Table 3.1. Level of strategies from Miltenburg (1995) and Hill (2000) 
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win the order. An order loser is a criterion that is not satisfied by the company, which allows the 

customer to choose a competitor and thus making the company lose the order. 

Manufacturing provides the order qualifiers for a company to get into or stay in the marketplace. 

Once the qualifiers are satisfied, the company then has to turn its attention to the order winners, 

providing these better than anyone. A method to identify the order winners and qualifiers along with 

order losers is to list relevant competition factors based on the manufacturing outputs and then link 

these to an order winner, qualifier or loser respective. If the analysis should be relevant only a small 

number of the competition factors should be identified as an order qualifier and just one or two as a 

winner.  

 

3.3 Make or buy  
An additional issue is how much of the product the company should make themselves and how much 

that should be bought from suppliers. According to Hill (2000) two key strategic issues within 

manufacturing are the managing of the supply chain and the decision on what to make or buy. The 

majority of companies buy some inputs to their processes or services from other producers. This can 

be raw material, components, IT-ǎǳǇǇƻǊǘ ƻǊ ƭƻƎƛǎǘƛŎǎ ǎŜǊǾƛŎŜǎΦ ! ŎƻƳǇŀƴȅΩǎ ƳŀƪŜ ƻǊ ōǳȅ ŘŜŎƛǎƛƻƴ ǿƛƭƭ 

impact its success in its current market and has a direct impact on the order winners and qualifiers. A 

make decision in production will make it more integrated while a buy decision means more 

outsourcing. An additional issue is if few or several suppliers will provide the same components, it 

may seem unnecessary to have more than one supplier for each part but as Christopher point out a 

failure at a single source can cause major disruptions in the entire supply chain. Regardless of what 

components that are produced in-house or outsourced the management must coordinate and 

integrate all processes and suppliers (Krajewski et al, 2007). 

In this project, Haldex production strategy template for make or buy has been used. The template 

can be seen in appendix 1. The components are placed in the matrix depending on how capable the 

company can produce the part by themselves compared to if it is bought from suppliers on the y-

axle, while the strategic importance are shown on the x-axle. Q, D, C refers to quality, delivery and 

cost. Components in the lower left quadrant are commodity products that can be bought off-the-

shelf while parts in the lower right quadrant may need special tools or competence that the company 

lacks and are bought by other producers. It can as well be more cost-effective to source these 

components to a supplier rather to do it in-house. The upper left quadrant correspond to parts that 

have none or little strategic importance but is more effective to produce in-house from a quality, 

delivery and/or cost perspective. The components in the upper right quadrant ought to consist of the 

ŎƻƳǇŀƴȅΩǎ ŎƻǊŜ ōǳǎƛƴŜǎǎΣ which are components that are essential for the company to control and 

develop in-house. Also assembly could be added to complete the make and buy matrix.  

 

3.4 Core business and core competence 
! ŎƻƳǇŀƴȅΩǎ ŎƻǊŜ ōǳǎƛƴŜǎǎ ŀƴŘ ŎƻǊŜ ŎƻƳǇŜǘŜƴŎŜ Ƴǳǎǘ ƳŜŜǘ ǘƘǊŜŜ ŎǊiteria; create customer value; 

differentiates from competitors; be expandable and be able to develop new products or markets. 

When part or all of the core business is outsourced and the company does not produce their 

products themselves, there is a risk of losing the ability to develop competitive products. The link 
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between product development, industrialization and production is so strong that if any of these is 

weakened the rest will suffer (Bellgran & Säfsten, 2005).  

The core business is characterized by the core competence that is the collective learning of the 

company, especially the ability to develop, coordinate and integrate their processes and 

technologies. According to Krajewski (2007) it is essential for the management to identify, cultivate 

and exploit its core competence to be successful in the global competition. 

 

3.5 Linking the manufacturing to market  
The key issue in the manufacturing footprint decision process is how to link manufacturing to the 

market. The company needs to develop a strategic integration to achieve this, which is done in five 

steps according to Hill (2000). 

Step 1: Define the corporate objectives 

Inputs from all levels of strategies form the overall corporate objectives which will establish the 

direction of the business to reach success and growth on the market. This is typically measured by 

ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǇǊƻŦƛǘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜƛǊ ǎŀƭŜǎ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘǎΦ 

Step 2: Determine marketing strategies 

By analyzing the product markets the company can develop a marketing strategy that meet and 

supports the established corporate objectives. This is done by determining current and future 

volumes and identifying end-users characteristics along with their buying behaviors. External 

factors such as industry practices and trends as well as key cƻƳǇŜǘƛǘƻǊǎ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

relative position. These inputs help the company to identify target markets and agree on 

objectives for each. 

Step 3: Determine how the product qualify and win orders in respective markets  

Manufacturing must meet the order qualifiers and provide these better than competitors. This 

enables the company to win orders on the market. Manufacturing and marketing must be 

integrated to determine the best strategy however most companies typically develop their 

strategy through a marketing perspective. Marketing provides an important and necessary view 

but manufacturing have an additional perspective and input to how to provide the order qualifiers 

and winners. Functional dominance, no matter of what origin, needs to be avoided and therefore 

this step is the essential link between manufacturing and marketing. 

Step 4: Establish the appropriate manufacturing process 

The process choice must support the order qualifiers and order winners. It will also establish the 

volume, make or buy issues and future trade-offs for the product. The manufacture process 

choice is extensive and important. 

Step 5: Provide infrastructure to support the manufacturing  

Finally the non-process features most adapt to the production. It covers procedures, systems and 
controls together with work and organizational issues within manufacturing. 

 
The five steps illustrate how to develop a manufacturing strategy and linking it to marketing, 

nevertheless the manufacturing footprint should encompasses all functions in a company. Winroth 
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(2004) states that the synchronization of different activities, such as purchasing, product 

development, manufacturing and marketing in a company, is critical to its success. Top management 

must be engaged and when necessary they should initiate changes in the direction and development 

of various functions. 

 

3.6 Facility choice  
¢ƘŜ ǘȅǇŜ ƻŦ ŦŀŎǘƻǊȅ ƛǎ ƛƳǇƻǊǘŀƴǘ ƛƴ ŀ ŎƻƳǇŀƴȅΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƻƻǘǇǊƛƴǘ ŘŜŎƛǎƛƻƴΦ  ¢Ƙƛǎ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ 

choice of location by clarifying the required resources and requirements. Hill (2000) has listed some 

potential development phases for foreign factories which are compiled in table 3.2. The lead factory 

functions as master plant while the remaining factory types are hubs to the master plant.   

 

Development phase 

of foreign factories 

Factory characteristics 

Offshore factory 

 

¶ Established to manufacture specific items at a low cost 

¶ Technical and managerial investments kept to a minimum 

¶ Level of local autonomy is typically not extensive 

Server factory 

 

¶ Supplies specific national or regional markets 

¶ Typically located to overcome tariff barriers, reduce taxes, minimize 

logistics costs pr cushion the business from exposure to foreign-

exchange fluctuations 

¶ Provides a base from which to launch products into a market 

Contributor factory  

 

¶ Serves a specific national or regional market 

¶ Responsibilities extend to product development and process 

engineering as well as the choice and development of suppliers 

¶ Potential site as a testing ground for new products, process 

technologies and computer systems 

Lead factory ¶ Creates new products, processes and technologies for the company as 

a whole 

¶ Responsible for tapping into and collecting local knowledge and 

technological resources in general and for use in developing new 

products and processes 

¶ Key role with suppliers including choice and development 

¶ Whole range of external relationships including customers, process 

technology suppliers and research centers 

¶ Frequently initiates innovations 

 

 

 

 

 

 

Table 3.2. Factory development phases (Hill, 2000) 
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Depending on which phase of the product life cycle the product is in (see Figure 3.1) the 

requirements for production and marketing will change, making it a necessary input to the 

manufacturing footprint decision. Czinkota et al (2003) clarify three stages of the product cycle linked 

to location. 

 

Stage 1: The new product 

In the introduction and growth phase the product is characterized by innovation, which requires 

highly skilled labor and large capital for research and development. The product will normally be 

most effectively designed and manufactured in the lead factory and therefore in highly 

industrialized markets. In this development stage, the product is non-standardized and the 

production process will require a high degree of flexibility and the manufacture costs are 

therefore high.  

Stage 2: The mature product 

!ǎ ǇǊƻŘǳŎǘƛƻƴ ŜȄǇŀƴŘǎ ŀƴŘ ǘƘŜ ƳŀǊƪŜǘ ƳŀǘǳǊŜΣ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ōŜŎƻƳŜǎ 

increasingly standardized. The need for flexibility decline as will the demand of highly skilled 

labor. A pressure on price and profit margins  as well as the increasing number of competitors will 

force the company to face a critical decision at this stage, either lose market shares to foreign-

based manufactures or to invest abroad to maintain its market shares by exploiting the 

comparative advantages in other countries.  In this phase product can be produced in a server 

factory or contributor factory.  

Stage 3: The standardized product 

The product is completely standardized in its manufacture and the market is saturated.  Profit 

margins are thin and there are a high amount of competitors. The product is manufactured in an 

offshore factory in a country with cheap unskilled labor. The company strives to make as much 

profit as possible before the market decline. 

The trend to move production to low-cost countries may seem profitable due to the cost-advantage 

but as Bellgran & Säfsten (2005) points out that if companies in industrialized countries, such as 

Sweden, believe that they alone will develop products, while production may be in low-cost 

countries might have devastating effects. Companies want to maximize their profits by locating their 

production where it is best. It is therefore essential that the conditions of production and the ability 

to produce are as good as possible and continues to develop. 

Introduction Growth Maturity Saturation Decline 
Time 

Sales 

Sales 

Figure 3.1. Product life cycle (Hill, 2000) 
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An additional decision is if the factory should have a process- or product focus. The distinction is that 

a process focused factory has a flexible production that can adjust to different products. This allows a 

company to produce several products at the same facility and to utilize the production after demand. 

A product focused factory produces a number of products exclusively. Companies with product focus 

facilities can produce greater volumes at fewer sites and with lower production cost however the 

products have to travel larger distances (Christopher, 2005). A factory with a product focus in 

addition reduces the complexity involved in managing manufacturing and will improve the overall 

performance according to Hill (2000). It will make it easier to identify and allocate the overhead cost 

associated with each part of manufacturing.  

 

3.7 Essential factors for a manufacturing footprint decision  
Within the theoretical frame of reference several factors that will affect the choice of manufacturing 

footprint have been identified. How to decide on where to locate a company´s production facility 

differs between companies and it adds a new dimension to the development of the supply chain. 

Firms initiate production offshore because of the market potential and cost advantages (Krajewski et 

al, 2007). However some companies seem to focus on low costs instead of the market requirements 

(Hill,2000) while other companies are focusing more on how to take new market shares than how to 

manage the market they have won. It is essential to both win market shares and to keep the existing 

according to Winroth (2004). 

Krajewski et al (2007) have listed some aspects that should be taken into account when determining 

where a production facility should be located. These aspects together with the manufacturing 

strategy decisions and its relevant elements, defines factors that are significant for the future 

expansion of production: 

Define the current situation 

Before you decide where to go tomorrow, you need to know where you are today. This is done by 

clarifying the current situation for company together with its products, production and supply 

chain. It will also determine the required facilities and resources. 

Clarify the market development 

Where the customers are located, both existing and potential, will be an essential factor for the 

manufacturing footprint decision. In this stage the market situation, its development and 

competitors are identified.  

The issue of costs 

The issue of cost and profit is central more or less in all companies. The costs of material and 

components, labor, and logistics are compared. However, hidden cost such as delivery and quality 

assurance must as well be considered.  

Global and local conditions and differences 

Tariffs, trade agreements and taxes will influence the manufacturing footprint. So will also local 

restrictions and requirements, culture differences and infrastructure. Political and environmental 

issues will also affect the decision.  
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These aspects will support the analysis to establish whether Alfdex will need to expand their 

production until 2014 or not, and if an expansion is required it will serve as an input for where the 

expansion will be most feasible. By adding elements from Haldex production strategy and relevant 

factors like labor, the environment etc, recommendations for Alfdex future manufacturing footprint 

will be made. 
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4. Alfdex current situation  
In chapter 4, a presentation is made of Alfdex and its current situation regarding mainly products and 

production. The chapter begins with a summarized company description as well as for the product 

and production. This chapter will also identify in which product life cycle phase the separators lies in 

and illustrate how Alfdex cost is distributed along with a make or buy analyse. This chapter is 

concluded with a summary of Alfdex current situation. 

 

4.1 Company description  
Alfdex is a joint venture owned by the two Swedish companies; Alfa Laval and Haldex. Alfa Laval is 

the global leader in its three key technologies: heat transfer, separation and fluid handling. Factories 

and R&D is located in Europe, North and South America and Asia. Alfa Laval's products are sold in 

approximately 100 countries; in 50 of these there are sales offices. Haldex is a provider of proprietary 

and innovative solutions to the global vehicle industry, with focus on products in vehicles that 

enhance safety, environment and vehicle dynamics. It consists of three divisions: Commercial Vehicle 

Systems, Hydraulic Systems and Traction Systems. Haldex serve the worldwide market with its 

solutions and has also production plants in Europe, North and South America and Asia. Appendix 2 

illustrates Haldex and Alfa Laval production sites and where they are situated worldwide.  

Alfdex is a B2B company that provides the global diesel engine market with a centrifugal separator 

for cleaning crankcase gases, enabling customers to pass present and coming emission regulations. 

The technology behind Alfdex has been a success for a very long time. It all began when Gustav de 

Laval introduced the first continuous centrifugal separator in 1878. At that time the challenge was to 

separate cream from milk. Over the years Alfa Laval separators have been developed further. In 2001 

Alfa Laval and Haldex agreed to jointly develop and market separators for cleaning crankcase gases in 

diesel engines. The development of separators is considered as the core business of Alfdex. Alfdex is 

the name chosen for both the joint company and the crankcase oil mist separator.2  

Organizationally, Alfdex working personnel belong to Haldex Hydraulics, however, the Alfdex 

employees are legally hired by Haldex Brake. Alfdex sales organization is managed by Haldex 

Hydraulics together with Alfa Laval. How the functions are organized can be seen in figure 4.1. 

Functions that belong to Alfdex are those that somewhat exclusively work with Alfdex business. 

External resources are functions that are bought by Alfdex from Haldex and Alfa Laval, and shared 

with other business units. Both Haldex Brake and Hydraulics as well as Alfa Laval is represented in the 

Alfdex Board. 

 

                                                           

2 Further in this report Alfdex will refer to the company and the separator refers to the product. 
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4.2 The product  
The Alfdex oil mist separator main function is Crankcase Gases Cleaning (CGC). It is built around a 

rotating conical disc stack, where the crankcase gas flows into the centre of the stack. The oil and 

soot particles are removed from the gas by means of centrifugal forces of around 2500 G at a 

separator speed of 7000-8000 rpm. Appendix 3 shows an Alfdex separator and an assembly drawing. 

The centrifugal force makes the droplets and particles form larger clusters that flow towards the 

outer edge of the discs. From there they are discharged onto the inner wall of the separator housing. 

The droplets and particles then flow down to the bottom of the separator, before finally being 

returned to the engine sump. The separaǘƻǊΩǎ ǇƭŀŎŜƳŜƴǘ ƛƴ ǘƘŜ ŜƴƎƛƴŜ ŎƻƳǇŀǊǘƳŜƴǘ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ 

appendix 4. 

The Alfdex separator can be used for either Closed Crankcase Ventilation (CCV) or Open Crankcase 

Ventilation (OCV). With CCV the cleaned gas is guided back to the engine via the turbo and the 

intercooler. With OCV the cleaned gas is vented out into the surrounding air. See appendix 3 for the 

Alfdex separator assembly drawing with balloons showing its main parts. In table 4.1 the 

corresponding number shows the components and type of manufacture operation. 
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Figure 4.1. Alfdex organization 
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Number Component Operation 

1 Separator House Plastic 

2 Nipple Plastic 

3 Diaphragm Rubber 

4 O-ring Rubber 

5 Bracket Press parts 

6 Screws Small parts 

7 Bowl discs  Plastic 

8 Shaft unit Turned parts 

9 Turbine house  Die pressure/chill casting 

10 Gaskets  Rubber 

11 Bearing unit Other 

12 Turbine Plastic 

 
 
Up till now the first generation separators (A110) are in serial production while the next generation 

separators (NGA) are under development. The NGA is planned to be in production 2013 with some 

prototype deliveries to customers within one year. The NGA has a cleaning performance close to 

100%, the cleaned gas under normal driving conditions contains less than 0.1 grams oil per operating 

hour. This is up to four times better cleaning performance of the new product generation NGA 

compared to the A110 separators. Nevertheless this first generation separators A110 is still the most 

efficient CGC solution on the market today. Besides, the Alfdex oil mist separator needs no 

maintenance or service at all throughout the lifetime of a diesel engine which of course is a big 

advantage. An additional positive effect is that the engine consumes far less oil than corresponding 

once that does not use the Alfdex product. 

The separator is normally hydraulically driven by the engine oil system. A new option is an electric 

brushless motor with significantly lower energy consumption. This solution makes it possible to 

control the speed in the separator, which results in efficiency-on-demand, e.g. it is only active when 

required. The electric drive also provides on-board diagnostics. With an electric drive, Alfdex can be 

placed anywhere in the engine room. This solution also means less intervention in the diesel engine, 

which simplifies installation.  

Alfdex current separator A110 is in the growth phase of the product life cycle, approaching the 

maturity phase. Several serial deliveries have been made and the production is somewhat 

standardized for these products (see figure 4.2). Therefore, Alfdex may need a product focused 

contributor or server factory within a five year period, see table 3.2. However, for producing the next 

generation separators Alfdex needs to do major changes in the existing production system or acquire 

an entirely new production system. The NGA has for the moment not been fully introduced on the 

market but is predicted to reach the growth phase within five years. A110 will probably be in a 

saturation phase on its current markets; however, it is hard to predict the development for A110 on 

markets where it has not been introduced yet. 

 

Table 4.1. Alfdex separator main parts 
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4.3 Production  
Currently Alfdex has no own production of components, but focuses on sub-assembly and final 

assembly of the product. Alfdex site in Landskrona is responsible for the assembly of the complete 

separator and pre-assembly for the rotor packet. This is done at two assembly lines which are 

operated by 17-18 workers or lower depending on the demand. Today Alfdex output is 

approximately 3500 pcs per week with current manning.3 This can be ramped up to 6730 pcs per 

week with full capacity, giving a theoretical output of 350 000 separators per year. The lines are 

located at Haldex production site in Landskrona, Sweden. Alfdex rent the space and media from 

Haldex Brake Products AB.  

Haldex has an internal management system called the Haldex way, which is similar to Toyotas 

production system, also known as Lean production. This is to some extent implemented by Alfdex. 

However, since the Haldex way is designed for larger functions within the organization, Alfdex have 

had problems adapting this for their production. Alfdex strives to apply the principles of the Haldex 

way except for some goals that are not feasible for production of Alfdex size. For example, Alfdex is 

currently on the bronze level and to attain the next level in the Haldex way, silver, Alfdex must have 

executed at least one project which has saved a minimum of 100 000 USD for the company and in 

                                                           

3 Output 2009-12-03, varies depend on demand.  

Introduction Growth Maturity Saturation Decline 
Time 

Sales 

Sales 

Introduction Growth Maturity Saturation Decline 
Time 

Sales 

Sales 
A110 

NGA 

A110 

NGA 

2009 

2014 

Figure 4.2. Alfdex separator product life cycle phase for 2009 and 2014 
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addition have two ongoing cost-saving projects. These types of goals are not feasible at the moment 

for Alfdex due to its size. 

Many resources are spent on making GAP-analysis and ISO/TS revisions. Because of the separators 

being delivered to different truck and engine manufacturers, Alfdex needs to meet all their various 

requirements. It may include documentation, certain work methods or fail-safing actions. Many of 

the customers in addition perform regular audits at Alfdex to secure the production process of their 

particular separator. 

 

Figure 4.3 shows how Alfdex total cost is roughly divided. Overhead cost refers to cost of non-value 

adding activities, such as administration, marketing, sales, insurance, inventory, and facility and 

media costs. This opposite to direct cost which are cost of value adding activities, such as direct labor 

and direct material costs.  

 

4.4 Make or buy  

To identify the strategic importance of each separator component, a make or buy analysis has been 

made. The result is complied in figure 4.4. The supplier for each component is represented by the 

number in brackets which correspond to the number in appendix 9, Alfdex suppliers. Components 

marked with an [A] means that Alfdex itself produce these. In the make or buy analysis the bold 

components are possible make or buy changes. The year within parentheses correspond to when it 

should be changed.  

  

Figure 4.3. Alfdex costs distribution 

Production 

Alfdex total cost distribution 

Material and components 

Overhead 
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In table 4.2 the make and buy changes are commented. If Alfdex decides to start producing 

components by themselves the company will expand their business from pure assembly to also 

include manufacturing of parts. It increases the requirements of competence within Alfdex. As can be 

seen in figure 4.4 and mentioned in table 4.2 the bowl discs, the separator house and the turbine 

house are strategically important as well as possible for Alfdex to produce by themselves. The 

knowledge of making springs already exists at Alfdex, but the springs should only be produced in-

house if it is considered profitable since they are not considered of strategic importance to the 

product.  

 

  

MAKE WHEN COMPETITIVE 
Competitive advantage in Q, D, C 

 

MANUFACTURE IN-HOUSE 
Own competitive advantage in Q, D, C & high strategic 

importance. Components to control and develop in-house 

 

BUY THROUGH PARTNERSHIP 
Strategic components to control via partnership. Supplier 

Q, D, C needs to be controlled 

 

BUY AS COMMODITY 
Products of no strategic importance & where own 

competitive advantage in Q, D, C is low 
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Figure 4.4. Alfdex make or buy matrix 
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4.5 Summary of Alfdex current situation  

The presentation of Alfdex current situation gives a good view of the company and its performance. 

The following chapter concludes that Alfdex as an organization and company is ready for a capacity 

expansion. The reasons could be summarized as follows for Alfdex 2010:  

¶ Own control of product development and production 

¶ Well established on the global market with high market shares on several markets 

¶ Control of its supply system 

¶ Established support functions such as logistics, sales and administration 

¶ Well-functioning organization suitable for handling new conditions 

This enables Alfdex to cope with an expansion without disturbing the current business to an extent 

where quality and delivery performance to customers are at risk.   

The current generation of separators, A110, is today entering the maturity phase while the next 

generation is about to be introduced.  Within five years the market is considered to be saturated for 

A110, however, some customers will probably not chose the NGA but instead keep their current 

A110-separators. This means that the decline phase may come later for the A110 and could in 

addition also delay the NGA market development.  

 

Component Decision Reasons Necessary actions 

X (20xx) Own production If it is more cost effective the 

X can be produce in-house. 

Competence is available at the 

company, but new equipment 

much be purchased. 

X (20xx) Buy as commodity If standard X could be used 

the price would be lower. 

The separator must be adapted and 

standardized without losing 

performance or quality. An 

alternative is to push suppliers to 

make the X standard. 

X (20xx) Own production This is a strategic important 

component which should be 

produced in-house. 

The first step is to use equipment 

and operators from current 

supplier, but place them in-house.  

X (20xx) Own production To expand the control, the 

Separator house should be 

made in-house. This will also 

increase the competence 

within X. 

When the competence of X 

increase, Alfdex can use new 

equipment and operators to 

produce X components. 

X (20xx) Own production The next step would be to 

produce the X in-house. 

Additional equipment may be 

required as well as an operator. 

Table 4.2. Proposed make or buy changes for 2012-2014 
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Important to have in mind when analyzing possible future expansion further is that most of Alfdex 

components are bought by partnership. It means that the components are somewhat exclusively 

designed for Alfdex separators. This fact may complicate the process of finding new suppliers if 

creating a new supplier base far away from Europe and Sweden.  

Most of Alfdex separators go through distribution centers in Europe regardless if the separator is 

installed in USA or Brazil. Finally when the issue of Alfdex total cost is discussed, it is important to 

consider that the production labor cost is X %, the overhead cost is X % and the material and 

component cost is the remaining X %. 



- 22 - 

 

5. Market analysis and capacity  
In this chapter Alfdex market situation is presented. To begin with, the relevant markets for Alfdex 

should be defined. The foundation for Alfdex existence is the emission legislation and regulations, 

therefore an introduction to the emission standards for the automotive industry, both the current 

situation as well as the planned emission regulations, will be presented. Next, Alfdex existing and 

potential customers as well as their market share, distribution and size, and the geographical 

allocation will be presented. This chapter concludes with an analysis for Alfdex order qualifiers, 

winners and losers, and finally competitors. 

 

5.1 Relevant markets  
Initially, the relevant markets must be defined since it is found unrealistic to investigate every single 

country separately. Truck and diesel engine manufactures are located all over the world and Alfdex 

provides the entire global market with its separator. The relevant countries are here divided into 

seven separate markets that are considered relevant. Countries which are included in the seven 

markets are chosen by its geographic location and importance for Alfdex as well as where existing 

and potential customers are situated. The global market is divided in table 5.1. 

 

Relevant markets classification 

North America  

Canada, Mexico and USA 

South America 

Argentina and Brazil  

Europe 

Austria, Belgium, Czech Republic, Finland, France, Germany, Hungary, Italy, Netherlands, Poland, 

Spain, Sweden, Turkey and UK.  

Russia 

India 

China 

Asia other 

Japan and Korea  

 

 

As can be seen, the seven markets do not cover all countries. Future countries that are found 

relevant can either be included in one of the seven previous established markets. If none of the 

seven markets is suitable, an additional market could be defined.4   

 

 

                                                           

4 The seven markets classification will be used throughout the report. 

Table 5.1. The seven markets determined and analysed in this project 



- 23 - 

 

5.2 Regional trade agreements  
Countries in the seven markets have different free trade areas, which are groups of countries that 

have agreed to eliminate most, if not all, tariffs, quotas and so on for goods and services traded 

between them. A selection of the main free trade areas in the world, compiled by the World Trade 

Organization, can be seen in appendix 11. Since Sweden already is a part of the European free trade 

area, an expansion in NAFTA would mean that the regional trade agreements advantages could be 

obtained. Since the separators goes through distribution centers in Europe and Alfdex suppliers are 

located in Europe, a new production site in NAFTA will not add extra costs due to trade conditions. 

Customs duties and import quotas will affect the landed cost. Depending on where Alfdex expand 

their production the conditions and costs related to the trade area is therefore important to 

consider. Some countries have wider free trade areas than others, China for example has agreements 

with India and Japan, however these countries have no own agreement between each other.  

 

5.3 Emission regulations impact on demand  
Emission legislation and regulations is central for Alfdex future development. For Alfdex it concerns 

the on-highway emission standards for heavy-duty vehicles that will affect the future demand 

extensively. The emission standards specify the amount of pollutants that can be released into the 

environment. Without these standard requirements, few customers would probably use an Alfdex 

solution since it is more costly. There are two main emissions standards; the United States emission 

standards which are managed by the Environmental Protection Agency (EPA) and the European 

emission standards that are defined in a series of European Union directives. 

The United States emission standards have tougher regulations for the crankcase gases emission 

than the European emission standards. Consequently, Alfdex has a larger market in the USA.  

Appendix 5 shows an overview of the global diesel emission regulations provided by Diesel Progress 

Online. CGC is not explicitly included in the measurement of emissions in the European standard Euro 

5. Therefore, purely legal, there are no requirements for cleaning the crankcase gases by the truck 

manufactures in Europe unlike the requirements in USA. Today there are still many Euro 5 trucks 

with low-efficient CGC alternatives.  

Germany is an exception in Europe since they have an emission agreement eqǳƛǾŀƭŜƴǘ ǘƻ 9t!Ωǎ 

emission standards. The Japanese 2005 emission standard (also known as JE05, ED12 or PLT) is 

similar to EPA´s tier 2 for CCV. This means that Japanese trucks must have CGC. However, in Japan 

there is a tradition to use filter solutions. As presented in appendix 5 the South American, Russian, 

Chinese and Indian markets use the European emission standards. These are big potential markets 

for Alfdex in the case when the countries adopt the same tough emission regulations as US.  

For Euro 6 the emission requirements are most likely going to change regarding the crankcase gases 

emissions. The new regulation for Europe is estimated to be implemented around the year 2013.The 

legal requirements for Euro 6 will be amended so that the measurements of the tailpipe and blow-

by-case emissions will be summarized. In addition the emission levels must probably be constant 

during the engine life. In order to meet the new emission requirement truck manufactures must have 

a more efficient cleaning on blow-by gŀǎŜǎ ǎƛƳƛƭŀǊ ǘƻ 9t!Ωǎ ǘƛŜǊ нΦ !ƭŦŘŜȄ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ǘŀƪŜ ƳŀǊƪŜǘ 

shares on the European market when the new regulations are implemented 2013 is considered good.  
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None of the remaining markets plan to implement Euro 6 before 2015. Nevertheless some of the 

truck manufacturers in South America, Russia, China and Indian will try to reach equivalent standards 

so their trucks can be sold and used in Europe, USA or Japan. Important to follow is therefore if these 

kind of emission solutions will become an order qualifier rather than an order winner also to markets 

that lacks the tougher regulations. When and where this is the case, Alfdex has a good opportunity 

for growth. It is also a question whether a common solution will be used for all trucks, or if separate 

solutions will be chosen depending on market. 

It is not only emission requirements that are governing the demand of Alfdex separators. There are 

also technical advantages for the characteristics of the engines. An engine with CCV is likely to lose 

efficiency in the turbo because of clogging. A clogged turbo becomes less effective and can give 

higher levels of emissions in the exhaust. This can be solved by effective cleaning of crankcase gases.  

The Alfdex separator keeps the engine emission values moderate, mŀƛƴǘŀƛƴǎ ǘƘŜ ŜƴƎƛƴŜΩǎ ǇŜŀƪ ǇƻǿŜǊ 

and retains the original fuel usage. The first benefit, i.e. lower emission levels, is legally binding since 

the engine becomes illegal if the exhaust values are too high. The other two advantages, i.e. peak 

power and fuel usage, are not legally related, but they are nevertheless very important for the 

customer, and are reasons why Alfdex delivers several separators to customers on the European 

market, though there are no emission requirements. 

The conclusion is that future expansion for Alfdex due to new emission regulations starts with the 

European market 2013. New potential customers can still be individual truck manufacturers in South 

America, Russia, China and India that will try to reach equivalent high standard for their trucks to be 

sold in Europe, US and Japan.  

 

5.4 Customers 
Alfdex main customers are on-highway standards trucks with 5-16 liter diesel engine and a gross 

weight greater than 15 ton. Alfdex provides the global diesel engine market with their centrifugal 

separator for customers which are market leaders. Further, in addition to the truck and diesel engine 

manufactures, Alfdex provides to some extent the off-highway segment, such as agricultural and 

construction equipment manufacturers, with its separators. However, these separators are not in 

serial production today but this segment will probably expand in the future. Volumes forecasted by 

Alfdex management for 2010 and 2014 can be found in table 5.2. 

  



- 25 - 

 

  

 

The forecasted volumes for 2010 and especially for 2014 might, and probably will change, which is a 

occurrence in the automotive industry. Therefore, Alfdex updates their forecasts each quarter.   

As mentioned earlier, the separators are not necessarily delivered to the country in which the 

separator will be installed or where the truck eventually will be sold. For the most part, separators 

delivered to customers outside Europe are going via a distribution centre in Europe. The market 

assigned to respective customer and model is where the separator will be mounted on the engine. 

This is because the separator probably would not be sent to a distribution center in another country 

ƛŦ !ƭŦŘŜȄ ŀƴŘ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊΩǎ ǇǊƻŘǳŎǘƛƻƴ ǿƻǳƭŘ ōŜ ŀŘƧŀŎŜƴǘ ǘƻ ŜŀŎƘ ƻǘƘŜǊΦ6  

Alfdex is engaged in a continuous process of finding new customers, initiating projects with potential 

customers and striving to maintain contact with all truck and diesel engine manufacturers. Estimated 

volumes for potential customers in year 2014 can be seen in table 5.3. It is not certain that any of the 

potential customers will have any serial deliveries within five years, yet Alfdex expects to increase 

their deliveries for 2014, especially to Japan. 

                                                           

5 Will probably be delivered to X in Europe 2014  
6 This applies throughout the rapport i.e. the market in which the Alfdex separator is or would be installed in, is the market assigned to 

respective customer. 

Existing customers (separator 
model is in parentheses) 

Forecasted 
volumes for 2010 
deliveries 

Forecasted 
volumes for 2014 
deliveries 

Market (in which the 
separator will be mounted 
on engine) 

X 1 100 3 216 Europe 

X 230 7 504 Europe 

X 14 324 48 240 North America 

X 8 594 28 944 Europe 

X 5 730 19 296 Asia other 

X 230 30 000 North America 

X 1 625 40 000 Europe 

X 26 438 28 351 North America 

X 3 300 25 0005 North America 

X 3 330 20 000 North America 

X 24 443 45 966 Europe 

X 1 286 2 419 South America 

X 0 4 074 Europe 

X 4 646 8 257 North America 

X 7 532 40 000 Europe 

X 10 404 18 493 North America 

X 473 5 000 Europe 

X 245 435 North America 

X 7 685 40 000 Europe 

X 499 0 Europe 

X 282 1 500 Europe 

X 288 713 Europe 

Total 122 684 417 408  

Table 5.2. Alfdex existing customers and forecasted volumes for 2010 and 2014 (in No. of products) 
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Potential 

customer 

Possible 

volumes for 

2014 deliveries 

Market (in which the 

separator will be 

mounted on engine) 

Status on possible deliveries 

X 0 North America Probably no deliveries within 5 years 

X 0 North America 
Some projects, possible deliveries within 4 
to 5 years  

X 0 Europe Probably no deliveries within 5 years 

X 0 Russia 
Some contacts, difficult to predict any 
deliveries  

X 6500 Asia other Established contact and planned deliveries 

X 6500 Asia other Established contact and planned deliveries 

X 0 Europe Probably no deliveries within 5 years 

X 0 Russia 
Contact and some tests, however, difficult 
to predict any deliveries 

X 8440 Asia other 
Established contact via X and planned 
deliveries 

X 0 Europe 
Division of X and probably no deliveries 
within 5 years 

Total 21440   

 

 

The volumes in table 5.3 are, similar to the volumes in table 5.2, very uncertain. Since the automotive 

industry is a shifting and sensitive segment, especially with the prevailing financial crises, the demand 

will change from week to week, making it difficult to predict volumes five years ahead. The uncertain 

future volumes will require a flexible production system that can manage the variation in volumes. 

Conclusion: We can see that see that existing customers are mainly in North America and Europe, 

with forecasted volumes for 2014 increasing 3,5 times compared to 2010, i.e. from 123 000 to 

417 000 separators including a very small volume to Asia and South America. Possible volumes for 

new customers are estimated to 21 440 which is less than 5 %. There is always a possibility that 

customers require their new suppliers to locate production geographically close.  

 

5.5 Market situation  
Alfdex delivered 2008 over 75 % of their separators to the North American market. This is because 

the USA has tougher emission regulations and requirements. The remaining separators are delivered 

to the European market, with the exception of a few percentages that is delivered to South America. 

The European volume is expected to increase when the new emission regulation Euro 6 take effect 

around the year 2013. Alfdex deliveries to the Asian market are also estimated to grow in 2014. Table 

5.4 shows Alfdex volumes to each market as well as Alfdex market distribution which correspond to 

the percentage of the total amount of delivered separators on each separate market. The volumes 

are taken from table 5.2 and 5.3. Figure 5.1 presents a more graphic summary of Alfdex market 

distribution.  

Table 5.3. Alfdex potential customers and volumes (No. of products) 
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Market 
2008 2010 2014 

Volume 
Market 
Distribution 

Volume 
Market 
Distribution 

Volume 
Market 
Distribution 

North America 99 830 75.7% 62 917 51.3% 178 776 40.7% 

South America 1 173 0.9% 1 286 1.0% 2 419 0.6% 

Europe 30 839 23.4% 52 751 43.0% 216 917 49.4% 

Russia 0 0.0% 0 0.0% 0 0.0% 

China 0 0.0% 0 0.0% 0 0.0% 

India 0 0.0% 0 0.0% 0 0.0% 

Asia other 0 0.0% 5 730 4.7% 40 736 9.3% 

Total 131 842 100% 122 684 100% 438 848 100% 

 

 

 

 

Table 5.4 and figure 5.1 reveal a clear development for Alfdex market distribution. Almost half of 

Alfdex produced separators will be delivered to Europe within the next five years. This could be 

compared with 2008 when only a quarter of Alfdex separators were installed on European trucks. 

Appendix 6 shows the forecasted global allocation of Alfdex market distribution for 2014. Due to the 

financial crisis the amount of produced trucks has decreased for 2009 and predictions of the future 

are at the moment somewhat uncertain.  A forecast provided by the J.D. Power and Associates7 is 

summarized in figure 5.2. It shows the amount of produced trucks with a gross vehicle weight over 

15 tons.  The complete forecast can be seen in appendix 7. 

Truck manufacturers are Alfdex largest customers, however, diesel engine manufacturers as well as 

agricultural and construction equipment producers are potential customers. These are not 

represented in figure 5.2. Although potential segments, they are not estimated to be a large share of 

Alfdex total market size within the next five year period. 

                                                           

7 J.D. Power and Associates is a global marketing information firm that conducts independent and unbiased surveys based on millions of 
consumers worldwide. The forecast is purchased by Haldex AB and not available directly on their website. (http://www.jdpower.com) 

 

Table 5.4. Alfdex volumes and market distribution 

 North America       South America       Europe        Russia        China        India         Asia other 

2008 2010 2014 

Figure 5.1. - Distribution of delivered Alfdex separators in each market 
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Appendix 8 illustrates the geographical allocation of the market size for produced trucks 2014. 

Appendix 8 and figure 5.2 show that China will probably be the dominated truck manufacturing 

market followed by the European market. Since China is most likely not going to implement 

requirements for cleaning of crankcase gases within five years, Alfdex will have difficulties to attain 

any market shares. Possibly, there may be some Chinese truck manufactures that will export to 

Europe, USA or Japan and will thereby require a CGC-solution.   

The amount of produced heavy trucks is compiled in table 5.5 together with the seven markets and 

Alfdex market shares for 2008. Table 5.6 and 5.7 is the forecasted market situation for 2010 and 

нлмпΦ ά¢ƻǘŀƭ !ƭƭέ ǎƘƻǿǎ !ƭŦŘŜȄ ǘƻǘŀƭ ǾƻƭǳƳŜ ƻƴ ǘƘŜ ŜƴǘƛǊŜ ƳŀǊƪŜǘΣ ǿƘƛƭŜ ά¢ƻǘŀƭ /D/έ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ 

markets that have determined emission regulations and require crankcase gases cleaning. Alfdex 

total market shares for each market are illustrated in figure 5.2. The market share dip for North 

America in 2010 is due to low estimated delivered units, since several of the delivers to USA have 

been postponed until 2011. 
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Figure 5.2. Market size of assembled heavy trucks (GVW>15T) from J.D. Power and Associates 
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Market 2008 Market size Alfdex volume Alfdex market 

share 

Market require 

crankcase gases cleaning  

North America 206 728 99 830 48.3 % Yes 

South America 121 829 1 173 1.0 % No 

Europe 513 533 30 839 6.0 % No 

Russia 65 666 0 0.0 % No 

China 536 976 0 0.0 % No 

India 116 174 0 0.0 % No 

Asia other 97 133 0 0.0 % Yes 

Total All 1 658 039 131 842 8.0%  

Total CGC 303861 99830 32.9%  

 

 

Market 2010 Market size Alfdex volume Alfdex market 

share 

Market require 

crankcase gases cleaning 

North America 151 525 62 917 41.5% Yes 

South America 98 537 1 286 1.3% No 

Europe 225 627 52 751 23.4% No 

Russia 41 076 0 0.0% No 

China 561 947 0 0.0% No 

India 120 809 0 0.0% No 

Asia other 63 737 5 730 9.0% Yes 

Total All 1 263 258 122 684 9.7%  

Total CGC 215262 68647 31.9%  

 

 

Market 2014 Market size Alfdex volume Alfdex market 

share 

Market require 

crankcase gases cleaning 

North America 269 335 178 776 66.4% Yes 

South America 142 241 2 419 1.7% No 

Europe 557 469 216 917 38.9% Yes 

Russia 80 952 0 0.0% No 

China 714 858 0 0.0% No 

India 209 169 0 0.0% No 

Asia other 123 164 40 736 33.1% Yes 

Total All 2 097 188 438 848 20.9%  

Total CGC 949968 436429 45.9%  

 

 

  

Table 5.5. Alfdex market shares 2008 

Table 5.6. Alfdex market shares 2010 

Table 5.7. Alfdex market shares 2014 
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Figure 5.3 which illustrate Alfdex market shares for each market shows that by 2014 Alfdex will 

double its total market share compared to 2008 and 2010. In addition Alfdex will have 45.9 % of the 

total available market, i.e. on markets which require cleaning of crankcase gases. This thanks to the 

increasing demand of separators in North America, Europe and Japan.  

 

 

5.6 Order winners and qualifiers  
The identified order winners and qualifiers at Alfdex show which competition factors are essential for 

the company. Table 5.8 shows Alfdex general order Winners (W) and Qualifiers (Q) as well as order 

losers (L) at preferred lost customers. Most of the identified competition factors are considered as 

order qualifiers but some are recognized as more distinctive than others. Alfdex identified main 

order winners are product performance and customer relations. Product performance is considered 

to be an order winner since Alfdex CGC technology is the most efficient on the market and has a 

good patent protection and therefore low competition. The second identified order winner is 

customer relations which refers to Alfdex ability to adapt and customize the separator to each of 

their custƻƳŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ǾŀǊƛŀƴǘ ŦƭŜȄƛōƛƭƛǘȅ ŀƴŘ ŎǳǎǘƻƳŜǊ ŀŘŀǇǘŀǘƛƻƴǎ ŀǊŜ 

linked to customer relations, however, customer relations are considered as the overall order winner 

by the company. To note, when Alfdex negotiates for continuing being a supplier and have gained 

their trust, other factors becomes more important such as delivery precision.  

Alfdex continuously strive to get the world leading truck and diesel engine manufacturers to choose 

an Alfdex separator. Alfdex have business relations with most of these companies and new customer 

projects are constantly initiated. Some customers have yet been unwilling to choose the Alfdex 

separator.  Why Alfdex do not manage to obtain some customer often depends on several factors, 

however in most cases, it has been some decisive factors that made Alfdex lose the order. At X and X, 

Alfdex has been unable to adapt its separator to their requirements because both of them have very 

special demands as well as complicated conditions in the engine compartment. X in addition 

considered the Alfdex separator to be too expensive. With X and X, Alfdex had difficulties to develop 

a technical customer relationship.   
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Competition factors General X X X X 

Price Q L       

Cost Q         

Delivery speed Q         

Delivery precision Q         

Volume-flexibility          

Variant-flexibility Q         

Quality level Q         

Quality conformance          

Customer adaptations Q L   L   

Design support          

Service          

Technical support          

Product performance W         

Customer relations W   L   L 

Existing supplier Q         

Design leadership          

Speed to market          

 

There are many factors that determines whether Alfdex acquire a potential customer or not. The 

mentioned issues that made Alfdex lose an order must be evaluated by the company and 

furthermore Alfdex must act proactive to prevent any unnecessary waste of time and resources. For 

that reason, requirements to be necessary to fulfill for a company to be considered as a potential 

customer should be established. Some examples of requirements are:  

¶ A customer ought to have an R&D department with resources and the necessary 

competence to develop a technical relationship.  

¶ An order should by itself be profitable or lead to potential further development.  

¶ Any owner relationship to competitors from the customer should be clarified.  

 

  

Table 5.8. Alfdex order winners, qualifiers and losers 
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5.7 Competitors  
Today Alfdex is the market leader and competition is for the moment weak. However, it is important 
to monitor every potential threat. A summary of Alfdex competitors is listed in table 5.9. 
 

Competitor Market Type of technology Comments 

Donaldson North America Filter Scania supplier 

Fleetguard North America Filter  

Hengst North America Filter, Multi cyclone, Electrostatic filter Daimler supplier, 
future separator? 

Mahle Europe Filter, Multi cyclone, Separator  

Mann+Hummel Europe Filter, Multi cyclone Future separator? 

Pall North America Filter  

Racor / Parker North America Filter Volvo supplier 

Tokyo Roki Asia other Filter  

 

 

The market linked to each competitor does not imply that they only act there. Most of the 

competitors are multinational companies that deliver their products worldwide. Besides the risk of 

competitors, a potential threat is also if the truck or diesel engine manufacturers start to develop an 

own solution for CGC. This is the case of Mann + Hummel. 

 

5.8 Sales vs. production capacity 2010 - 2014  
Alfdex forecasted demand together with a ramp up plan for the Landskrona site output for next 

coming five years is compiled in table 5.10. 

 

Year 2010 2011 2012 2013 2014 

Sales A110 122 834 224 305 296 731 324 531 238 949 

Sales NGA 0 (Prototypes) 0 (Prototypes/ 

Pre-series) 

0 (Pre-series) 55 000 200 000 

Total Sales Volumes 122 834 224 305 296 731 379 531 438 949 

Total Production 

Capacity (Theoretical) 

490 000 521 000 547 000 575 000 603 000 

Calculated Total 

Production output 

358 000 391 000 422 000 454 000 488 000 

OEE 73% 75% 77% 79% 81% 

Necessary investments Fixtures and 

tooling for 

NGA prototype 

assembly 

Develop NGA 

pre-serial 

assembly line  

Integrate NGA 

pre-serial 

equipment to 

existing line or 

invest in a 

separate NGA 

serial assembly 

line. 

    

 

Table 5.9. Alfdex competitors 

Table 5.10. Forecasted demand compared to the Landskrona site theoretical and actual output 2010-2014 
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The conclusion from table 5.10 is that total sales volume will not exceed either calculated or 

theoretical output the next coming five years, given the fact that the capacity utilization is increased 

from 2010 to 2014 by improving OEE and making necessary investments in the production system in 

Landskrona. It means that there is no need for Alfdex to expand on production for a capacity reason 

if the ramp up plan is implemented. However, there might still be other reasons that could motivate 

Alfdex to locate production at a new geographical location. The most controlling requirement is 

probably that a specific customer demands Alfdex to locate production on a specific market or close 

ǘƻ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƻǿƴ ǇǊƻŘǳŎǘƛƻƴ ǎƛǘŜ ƛŦ ŀ ōǳǎƛƴŜǎǎ ŀƎǊŜŜƳŜƴǘ ƛǎ ǘƻ ǘŀƪŜ ǇƭŀŎŜΦ  
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6. Other aspects affecting a footprint decision  
In addition to Alfdex current situation and the market development together with future capacity 

need, factors such as existing and potential suppliers affect the manufacturing footprint decision. 

Chapter 6 describes !ƭŦŘŜȄ ǎǳǇǇƭƛŜǊǎΩ situation as well as the transportations and their environmental 

impact and global differences in culture and production labor cost. 

 

6.1 Suppliers   
Currently Alfdex has only suppliers in Europe and mainly in Sweden. A compiled table of Alfdex 

existing suppliers is shown in appendix 9. As illustrated in the table, some suppliers are listed as 

άƛƳǇƻǊǘŀƴǘέΦ The reason is because these suppliers either produce key components or have special 

ŘŜǾŜƭƻǇŜŘ ǘƻƻƭǎ ŦƻǊ ǇǊƻŘǳŎƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ǳƴƛǉǳŜ ǘƻ !ƭŦŘŜȄΦ {ǳǇǇƭƛŜǊǎ ǿƛǘƘ ǘƘŜ ŎƻƳƳŜƴǘ ά/ǳǎǘƻƳŜǊ 

ŘŜƳŀƴŘέ ǇǊƻǾƛŘŜ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ŀǊŜ ŜȄǇƭƛŎƛǘƭȅ ǊŜǉǳƛǊŜŘ ōȅ ǎƻƳŜ ŎǳǎǘƻƳŜǊǎ ǘƻ Alfdex.  

As mentioned in the make or buy analysis, the plastic bowl discs could be chosen to be produced in-

house in the next coming five years. Today, these discs are provided by a supplier which also 

ǇǊƻŘǳŎŜǎ Ƴŀƴȅ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƻǊΩǎ ƻǘƘŜǊ ǇƭŀǎǘƛŎ ŘŜǘŀƛƭs. An in-house production of the discs and a 

potential increase of making plastic components for Alfdex would decrease the dependence of 

suppliers for key components. It would also increase the possibility to develop and produce more 

unique plastic components which in turn give competitive advantages for Alfdex. However, most of 

the components are not commodity but rather developed through partnership with key suppliers. It 

makes the process of finding new suppliers more complex. 

Some of Alfdex current suppliers are multinational and can distribute their components to several 

places around the world, enabling a future possibility for a continued cooperation with existing 

suppliers which may be geographically independent of where the expansion is made. However, there 

is always a risk that the prices from the supplier may change due to reasons like longer transports 

etc. 

Possible suppliers are not identified within this project due to the lack of resources that would have 

been needed for this task. Consequently, no cost estimations of supply systems have been made 

which would make a comparison between different locations possible. The sourcing process of 

identifying and assessing new suppliers requires many resources and is a long process. The ideal 

would be if offers from all markets could be compared, however, within a five year period Alfdex 

assumes to keep their existing suppliers regardless of where an expansion would be situated. 

9ǾŜƴǘǳŀƭƭȅ ŀǎ !ƭŦŘŜȄ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƻƻǘǇǊƛƴǘ ƛǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǎǳǇǇlier base may expand 

as well. Nevertheless, new suppliers must meet the same requirements as the current ones. The cost 

issues in addition to quality and delivery capability are central for a sub supplier to the automotive 

industry delivering to a customer like Alfdex. 

Delivery assurance is considered as a matter of course. Quality and the ability to meet the 

specifications are considered to be main issues when selecting a supplier for Alfdex. If these basic 

requirements are not met, the cost is not important as a qualifying parameter. The cost of 

components is related to the distance between the supplier and Alfdex. The total cost of the 
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component also adds transportation cost and storage cost which depends on component complexity 

as well as distance and delivery time from supplier to Alfdex. The average delivery time is currently 3 

days. 

A recurring problem when looking for new suppliers is that suppliers outside of Sweden do not use 

material certificates. It means that Alfdex purchasing department must analyze the material to see if 

it meets the required standard. The purchasing process therefore becomes a long procedure that 

requires a lot of resources. Not all suppliers have the experience nor routines for foreign clients or a 

technology department, which complicate the process and control further. To support the 

purchasing process Alfdex has a manual with standard purchase routines which are specified by 

Haldex. The manual specifies requirements on the suppliers such as certifications, documentations, 

design and quality. To summarize, Alfdex suppliers have to satisfy the following requirements: 

¶ Alfdex suppliers should as a minimum be third party registered to ISO 9001:2000 or QS 9000 
by an accredited third-party certification body. 

¶ Alfdex suppliers should reduce their environmental influence with the objective to document 
an Environment management system. 

¶ Product safety must be the highest priority throughout the complete supply chain.  

¶ Quality requirements on specific parts and/or services are specified in product specifications 
and in order documents. These requirements must be met.  

¶ Alfdex suppliers should review and approve the purchasing documents for accuracy and 
adequacy of the specified requirements prior to release for production.  

These requirements are found in Alfdex supplier requirements manual. Since most of the 

components are bought through partnership, Alfdex must secure the supply chain and find suppliers 

that satisfy all requirements before a geographical expansion can be made. Securing a good supplier 

base is a key to successful localization of production capacity at a new site.  

 

6.2 Logistics  
Deliveries from a supplier to Alfdex are managed by DHL in Sweden and DVV in the rest of Europe. 

The strategy for deliveries is predetermined by Haldex since Alfdex do not manage any deliveries to 

customer by themselves. Alfdex responsibility for the product ends as soon as it leaves the factory, as 

Alfdex follows Incoterms 2000 which is a series of international standard commercial sales definitions 

stated by the International Chamber of Commerce (ICC). Incoterms is used in order to support the 

division of costs and responsibilities between buyers and sellers by international sales contracts. 

Incoterms 2000 consists of 13 separate incoterms that specify the level of responsibility between 

supplier and customer.  

Alfdex uses the FCA (Free Carrier) incoterm which means that Alfdex is responsible for handing over 

the goods, cleared for export with duty paid, into the custody of the first carrier at the exporter's 

port. For Alfdex, it means that the carrier picks up the goods outside of the production site in 

Landskrona. 

One exception is the customer X, who requires that their separators are delivered in their packing. 

The separators must, therefore, first be sent to Haldex plant in Rockford, USA, where the packaging is 

replaced to X specific ones. Several customers also send their separators to a distribution center to 



- 36 - 

 

repack it with other components and then distribute them further within the company. The 

separator might be delivered to one country, repacked and sent to another country for installation in 

a truck that is finally sold in a third country. Even though Alfdex does not have to carry the 

transportation cost it would be a competitive advantage to reduce it.  

 

6.3 Transportations and their environmental impact  
{ƛƴŎŜ !ƭŦŘŜȄ ƳŀƴǳŦŀŎǘǳǊŜǎ ŀ άƎǊŜŜƴέ ǇǊƻŘǳŎǘ ǿƛǘƘ ŀ ŎƭŜŀǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻŦƛƭŜΣ !ƭŦŘŜȄ ƭƛƪŜǎ ǘƘŜ 

production to be as sustainable as possible too in terms of low environmental impact. Another 

aspect that needs to be considered when determining where Alfdex future production would be 

located, is therefore the environmental requirements. An Alfdex production facility has to meet 

Alfdex current standards and routines regarding environmental issues and levels of emissions and 

energy consumption. For the next five years, it is assumed that the requirements from Alfdex 

customers will increase on the environmental part. It means that suppliers need to be certified for 

ISO 14001 (or similar) and needs to strive to reduce their environmental load. This also applies for 

Alfdex own supplier base as specified in Alfdex supplier requirements manual. There are some 

preconceptions about how well countries achieve this; however, it will not be discussed further in 

this study.  

 The overall largest environmental impact of Alfdex expansion to a new production location is caused 

by transportation emissions. This is very difficult to compare, however, showing the distance 

between possible locations and markets could give a rough picture. The distance between the 

potential expansion areas and markets is compiled in table 6.1. The distances are measured for sea 

transportation, unless otherwise is stated. All distances are roughly estimated and in thousand 

kilometers. The locations within parenthesis are the origins that correspond to areas where Alfdex 

most likely would locate any future expansion. The distance to and from Europe is set to Sweden, 

nevertheless the distance would be similar if this is somewhere else in Central Europe. 

 

  USA 
(State of 
Michigan) 

Mexico 
(Central)  

Europe 
(Sweden) 

South 
America 
(Brazil) 

Russia 
(Sankt-
Petersburg) 

China 
(Shanghai) 

India 
(Central) 

Asia others 
(Central 
Japan) 

USA 0 2.5 (by land) 9 10 (by land) 10.5 13.5 18.5 10.5 

Europe 9 10.5 0 10.5 1.5 26 21 28 

Brazil 10 (by land) 7.5 (by land) 10.5 0 12.5 21.5 17 23.5 

Japan 10.5 11.5 28 23.5 29.5 2 8 0 

 

 

Since the amount of delivered separators is distributed differently between the different markets the 

estimated distances are adjusted after the forecasted market distribution 2014. This is compiled in 

table 6.2. The figures should only be used as a comparison of future transports between the markets 

i.e. to rank which markets would have the most and least transports.  

 

Table 6.1. Estimated distances (in ten thousand kilometers) between potential production sites and the destination of Alfdex deliveries. 
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Distribution 
2014 

USA Mexico  Europe South 
America 

Russia China India Asia 
others 

USA (40.7%) 0.00 1.02 3.67 4.07 4.28 5.50 7.54 4.28 

Europe (49.4%) 4.45 5.19 0.00 5.19 0.74 12.85 10.38 13.84 

Brazil (0.6%) 0.06 0.04 0.06 0.00 0.07 0.12 0.09 0.13 

Japan (9.3%) 0.97 1.07 2.60 2.18 2.74 0.19 0.74 0.00 

Total transport 5.48 7.32 6.32 11.45 7.83 18.66 18.75 18.25 

 

 

Table 6.2. shows that a production site in USA followed by Europe would imply least transportations, 

while a site in India and China would result in the longest transportations. This could also give an 

input for the supply chain issues, yet, it is not only the physical distance that determines the supply 

chain costs in the end.  

The distance between potential production site locations and where Alfdex customers are situated 

within a five year period, will have an environmental impact as well as an effect on the logistic costs 

for the customers. The larger the distance, the higher will the cost and emissions be. Separators 

delivered to customers in North America go through distribution centers in Europe and thereafter by 

boat to the customers. Besides the fact that a production site close to the customer will result in 

ƭƻǿŜǊ ƭƻƎƛǎǘƛŎ ŎƻǎǘǎΣ ƛǘ ǿƛƭƭ ŀƭǎƻ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŎǳǎǘƻƳŜǊǎΩ ǘƛŜŘ-up capital since the separators 

are transported by boat today.  

 

6.4 Labor  
This chapter will discuss some labor aspects that will affect the manufacturing footprint decision 

process. Due to the market focus of this report, it does not intend to cover all relevant aspects, 

although this would have beneficial. The following requirements are identified for operators in order 

to be able to work in Alfdex production system: 

¶ Technical background is an advantage, although many operators have totally different 

backgrounds. No direct demands on educational attainment. However, it is considered 

meritorious.  

¶ Training takes place mostly in-house and is made by practical work (on-the-job-training) 

during the monitoring of team leaders.  

¶ No special physical conditions are required, only a normal physical examination and drug test 

before employment. 

The knowledge and competence required of the assembly operators could consequently not be 

considered to be a parameter restricting production from being set up in any of the countries within 

the seven market areas identified. New operators could be trained to fulfill the assembly operations. 

The competence and experience within the operators in Landskrona is, however, an important asset 

to build on for the future and could be considered as an advantage when expanding further at the 

existing site.  

 

Table 6.2. Weighted and adjusted distances between potential production sites and the destination of Alfdex deliveries 2014. 

deliveries 
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Concerning the issue of cultural differences between countries, these could be a very valuable 

resource to most companies. However, it is clear that they sometimes also imply some problems and 

barriers for managers to cope with. Czinkota et al (2003) have listed a number of elements of culture, 

like Language (verbal and nonverbal), religion, values and attitudes, manners and customs, material 

elements, aesthetics (colors, forms and music), education (formal and informal), and social 

institutions. These elements outline how people relate to each other and what is considered 

acceptable or not. The elements will affect e.g. planning, communication, scheduling, agreements 

and decision-making process. We might also find dissimilarities in motivation, loyalty and 

commitment among people in different countries. Setting up a new production site in a new country 

means that these aspects should be considered in the planning phase as well as during set up and 

operations. Relevant for the decision of where to locate production concerns what aspects that have 

the highest impact from a business perspective; i.e. what cultural factors will affect e.g. flexibility, 

quality, cost and delivery output. When expanding by setting up a production line in an existing 

Haldex (or Alfa Laval) site, it will be much easier to analyse the impact of cultural factors on the 

production output as well as on the need for support from the masterplant, availability of 

competence etc.  

In general, labor cost has often been a factor with great impact - or too much impact - on outsourcing 

or localization decisions. In most manufacturing companies in North America, Europe and other 

developed industrial nations direct labor is only a small part of the total cost. Material costs followed 

by overhead cost are usually the two main areas of the total costs. However, many examples of 

outsourcing show that these costs are seldom reflected to the extent that would be preferred 

implying decisions made on incorrect calculations. Based on interviews with managers within Haldex 

having a broad experience, the assumption is that overhead cost may be similar or sometimes even 

higher than the labor cost; this applies to low-cost countries as well. Operator costs on the other 

hand, are generally lower in low-cost countries, especially for high amounts of manual unskilled 

labor. An operator costs in Sweden around 220 SEK for Alfdex and without the company´s social 

security taxes, the hourly salary cost is about 150 SEK per operator. Table 6.3 shows the average 

hourly salary for production workers in SEK presented by the Swedish Trade Council 2008. 
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Market Country 
Average hourly 

salary cost in SEK8 
Average 

North America  

USA 127,60 

98,84 Canada 153,70 

Mexico 15,23 

South America  
Brazil 23,20 

27,19 
Argentina 31,18 

Europe 

Austria 210,98 

136,04 

Belgium 195,75 

Czech Republic 50,03 

Finland 199,38 

France 193,58 

Germany 171,83 

Hungary 48,58 

Italy 98,60 

Netherlands 213,15 

Poland 44,95 

Spain 125,43 

Sweden 158,78 

UK 177,63 

Ukraine 15,95 

China China 13,05 13,05 

Russia Russia 35,53 35,53 

India India 0,73 0,73 

Asia other  
Japan 111,65 

105,14 
Korea 103,68 

 

 

There are several differences between the markets but also among countries on the same market 

such as North America (Mexico compared to USA) and Europe (Hungary compared to Sweden). 

However, table 6.3 does not include the company´s payroll taxes, for example social security taxes, 

pension, and health and unemployment insurances.  

Even if the average production labor cost is considerable lower in some countries, this cost is only 

one tenth of Alfdex total cost. The overhead cost is estimated to be about the same as today, if not 

higher in other countries due to the start-up cost. There are also many additional hidden costs 

related to quality, efficiency, transportation, training, travel expenditures etc. that needs to be 

considered. Several of the factors related to culture and work ethics are also difficult to measure and 

compare between countries. Many of these factors have a direct or indirect influence of the 

production and management, and consequently on the overall cost.  

 

  
                                                           

8 SEK Exchange rate 091218 (1 USD = 7,25 SEK) 

Table 6.3. Average hourly cost for production workers presented by the Swedish Trade Council 
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6.5 Other global conditions  
Global business conditions need to be compared. An analysis from the International Finance 

Corporation; the Doing Business9 analysis, ranks the ease of doing business between 183 countries. 

This is based on quantitative measures and includes; regulations for starting a business, dealing with 

construction permits, employing workers, registering property, getting credit, protecting investors, 

paying taxes, trading across borders, enforcing contracts and closing a business. The rank for 2009 

can be seen in table 6.4 and the total list is found in appendix 10. Note; only the countries within the 

identified seven markets areas are illustrated here in the table.  

 

Country Rank among the 

relevant countries 

Total rank among the 

183 examined countries 

United States 1 4 

United Kingdom 2 5 

Canada 3 8 

Norway 4 10 

Japan 5 15 

Sweden 6 18 

Korea, Rep. 7 19 

Estonia 8 24 

Germany 9 25 

Lithuania 10 26 

Latvia 11 27 

Netherlands 12 30 

France 13 31 

Colombia 14 37 

Slovak Republic 15 42 

Hungary 16 47 

Chile 17 49 

Mexico 18 51 

Slovenia 19 53 

Belarus 20 58 

Turkey 21 73 

Czech Republic 22 74 

China 23 89 

Argentina 24 118 

Russian  25 120 

Brazil 26 129 

India 27 133 

 

 

                                                           

9 Doing business is annual study on business conditions worldwide provided by the International Finance Corporation which helps 

companies and financial institutions developing their business. [http://www.ifc.org/ifcext/about.nsf/Content/WhatWeDo] 

 

Table 6.4. The International Finance Corporation Doing Business analysis of the 

ease of doing business rank (http://www.doingbusiness.org/economyrankings/) 
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Table 6.4 gives only a general picture of the conditions in each country. Based on interviews with 
employees from Haldex with experience from working globally, differences and issues are identified. 
One example concerns the span of automation level within production in, and between different 
countries. In general, the automation level span is very high, not least in China, India and South 
America. A production facility can be everything from an old and worn-out family business with earth 
stamped floor to new companies with modern equipment and high automation. There are also 
examples of industrial parks where western corporations are established with huge investments. 
Since these production facilities are green field sites, they may be even better equipped than the 
companies own facilities in the West. The general technology level when it comes to expertise and 
equipment varies within countries and between countries, making it rather difficult to generalize. 
However, one conclusion may be that higher level of technology and competence may be 
concentrated to certain geographic areas within countries like India and China, where the education 
level in the exploited areas is high to the countryside. 
   

Market Automation level span Technology level span  

North America Medium - High Medium - High 

South America Low - High Low - High 

Europe Medium - High Medium - High 

Russian Low - Medium Low - Medium 

China Low - High Medium - High 

India Low - Medium Low - High 

Asian Other Medium - High Medium - High 

 
 

Table 6.5 summarizes the span of automation and technology level as concluded from the interviews 

and discussions within the project team. The choice of level of automation at a new location is Alfdex 

own decision. 

Table 6.5.Automation and technology level span comparison between the seven markets 
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7. Analyses of future scenarios and SWOT 
Handling insecurity is preferably made by a scenario analysis of potential future scenarios of what 

could happen within the given time frame. Here, three scenarios have been created that describe 

possible situations that Alfdex could face within the next coming five years. Each scenario illustrates 

a future picture of customer and market situation, volumes and manufacturing output as well as 

product mix and organization. From the given scenarios a SWOT-analysis has been made of the 

defined markets; North America, South America, Europe, Russia, India, China, and Asia. The SWOT-

analysis summarizes the production conditions, feasibility and development for each of the seven 

markets. 

 

7.1 Expansion Strategy Scenarios  
The three potential scenarios identified and presented here are the probable scenario, the complex 

scenario and the stable scenario.  

 

Scenario 1 - The Probable Scenario 

Alfdex has new customers mainly in Japan and the existing customers in Europe and USA is increasing 

their demand of separators. In addition Alfdex has serial delivers to the agriculture segment such as 

John Deere in USA. The environmental requirements have increased compared with 2009 and 

especially at the European market. Competition has increased both in terms of new technology 

solutions, e.g. the filter technology, but mainly on the existing technology. Several competitors are 

now starting to produce products with the same technical solution. Manufacturing output rises and 

the annual volume is approximately 420 000 pcs. Volume variation has not changed much compared 

to today, and varies at most by 300 pieces per week. The planning horizon and volume fluctuation still 

require a relatively short-term planning. Alfdex production of the NGA reaches 30% of the total 

production and the remaining 70 % is the A110 separator. The number of variants of the referred 

separators will increase compared to 2009. Alfdex continues to developing new technologies such as 

sensors and electric drive. However Alfdex still exclusivity produces separators for cleaning crankcase 

gases. The organization has grown significantly to 2014 and it has become harder for Alfdex to find 

new skills. However, this is rarely a problem. The company is still associated with Haldex and Alfa 

Laval, but their control has declined slightly. 

 

Scenario 2 - The Stable Scenario  

Alfdex has few new clients and stable production. No new competitors compared to 2009, possibly, 

competition has decreased slightly. The environmental requirements have not changed considerably 

since 2009. There are no new technical solutions that can compete with Alfdex technology and no 

competitors have begun to produce products with the same technique. Manufacturing output is 

steady at 150 000 pcs per year and the variation is very small. The planning horizon is much longer 

than today, and volume fluctuations are rare. The factory is staffed with one shift. Alfdex still produce 

mainly A110 separators and the amount of variants has been significantly reduced. Due to this stable 

situation Alfdex has not developed any new technology; instead they are focusing entirely on today's 

products. The separators have not been implemented in any new segments, Alfdex target group is the 
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heavy truck industry. The product range has not been expanded. Alfdex can easily find the skills they 

need and the organization is unchanged from today.  

 

Scenario 3 - The Complex Scenario  

Alfdex has many new customers and works with equal amount of new and existing customers. 

Environmental requirements have intensified significantly in several markets. Competition has 

increased considerably both in terms of new technology solutions and existing technologies. Several 

competitors are now starting to produce products with the same technical solution, and many 

"copies" of Alfdex products are on the market. The manufacturing output reaches over 500 000 pcs. 

The volumes vary greatly from week to week and the volume difference can reach as much as 4000 

pieces. The planning horizon has shrunk significantly and is now very short. Fluctuation is very 

irregular and no pattern can be seen in the volume varies. NGA is in full production and has now 

reached the same volume as the A110. There are many variations of both the NGA and the A110 

separator. The product can also be offered with many new technologies, including electric drive and 

sensors. The company has found many new applications in other industries and segments, which 

further increases the product range. Alfdex manufactures now not only separators, in addition they 

also produce other products. Through the large expansion and the many new product types, the 

organization has grown tremendously. There has been a great difficulty in finding skilled labor. As 

part of Alfdex strong expansion and development Haldex and Alfa Laval increases their control so 

almost all decisions must go through the parent companies. 

 

Scenario Matrix 

The matrix in table 7.1 gives an overview of how the probable scenarios will affect different factors 

compared with the current situation. It compares market, production, product and organizational 

factors. The probable scenario is marked with P in the scenario matrix and the current situation is 

marked with a C. As illustrated in the matrix, a more complex scenario than today is expected for the 

next coming five years.  
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 Market factors Complex 1 2 3 4 5 6 7 8 9 10 Stable 

Customers Existing + New (50/50)  P        C Only existing 

Competitors new technology High      P   C  None 

Competitors similar technology High   P       C None 

Emission standards Several/Tough     P C     Few/Easy 

Markets Several     P  C    Few  

 Production factors Complex 1 2 3 4 5 6 7 8 9 10 Stable 

Volume size (total/year) High (500 000 pcs)   P      C  Average (50 000 pcs) 

Volume variation  High (2 000 pcs)       P C   Stabile (100pcs) 

Planning Short-term   P C       Long-term 

Fluctuation (time intervals) Irregularly    C P      None 

 Product factors Complex 1 2 3 4 5 6 7 8 9 10 Stable 

Generation A110 + NGA (50/50)    P      C Only A110 

Variations NGA High       P   C Low 

Variations Gen1 High   P   C     Low 

New technology Several        P C  None 

New branch/application Several     P   C   None 

Expand product range Several         P C None 

 Organization factors Complex 1 2 3 4 5 6 7 8 9 10 Stable 

Competence Hard to find      P   C  Easy to find 

Management involvement  High        C P  Low 

Growth of organization High   P       C Low 

Alfa Laval line org. interference High        P C  Low  

Haldex line org. interference High     P  C    Low 

Production sites Several        P  C Single 

 

 

The scenarios illustrate three possible developments for Alfdex. The recommendations are based on 

the most probable scenario; however, the stable and complex scenario will give an indication of how 

the conditions may change. Compared to Alfdex current situation it will most likely be a more 

complex matter in 2014 regarding the market, production and product development and 

organizational factors. 

In addition to the scenarios described, some general risks that Alfdex might face in the next coming 

five years are the following:  

¶ Competitors 

¶ Other alternatives to Alfdex solution  

¶ Other alternatives to combustion engine 

¶ Piracy and patent infringement 

¶ Future customer requirements 

¶ Regulatory requirements 

¶ Volume variations/fluctuations 

¶ Hard to find/keep suppliers 

¶ Competence/key people disappear 

 

These risks are of general character. They do e.g. not directly link to any specific market conditions 

without the exception of piracy. However, the possibility that any of the big truck manufactures 

Table 7.1. Scenario matrix 
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would prefer piracy products before Alfdex is considered to be small at this point. It is essential to 

develop an action plan to tackle any future problems. The manufacturing footprint decision could 

also be considered a risk since it can result in poorly assessed investments if the production location 

chosen turns out not to be the right one given new circumstances. 

 

7.2 SWOT analysis 

Each market is analyzed using the SWOT analysis structure in order to summarize the identified 

factors. Strengths and weaknesses are identified as internal factors, i.e. Alfdex strengths and 

weaknesses on each market. Opportunities and threats are the identified external factors on each 

market which Alfdex cannot influence.  The SWOT analysis is based on two perspectives; the market 

and the production conditions. The market covers existing and potential customers as well as 

emission standards and impact of regulations. The production considers the conditions under which 

a new production site could be established on each market, including also possible suppliers and 

local differences such as labor costs, culture and ethics. 

A general strength is that Alfdex is an established brand in CGC solutions and a general weakness is 

that Alfdex does not posses any production sites or own sellers outside of Sweden. The tables below 

(table 7.2 to table 7.8) summarize the SWOT-analysis made for each of the seven market areas. 

 

North America 

Strengths Weaknesses 

¶ Large market share 

¶ Established supplier to the truck industry 

¶ Established sales channels via Haldex and Alfa 

Laval in USA 

¶ Haldex and Alfa Laval have several production 

sites in USA and some in Mexico 

¶ Established supplier network via Haldex 

 

Opportunities Threats 

¶ Is in the forefront when it comes to emission 

standards regarding CGC 

¶ Existing customers in USA will probably 

increase their demands of separators. 

¶ Diesel engine manufacturer such as X and X are 

big potential customers 

¶ Low production labor costs in Mexico 

¶ Easy to employ workers in USA 

¶ Least amount of total transportations from 

USA to customers. 

¶ Potential customers are few in the truck 

manufactures segment 

¶ The amount of produced trucks is predicted 

to decline by 2014 

¶ Since emission requirements are already 

implemented, additional needs for CGC 

solutions are low in USA 

¶ High production labor costs in USA and 

Canada 

 

 

Table 7.2.North America SWOT analysis 



- 46 - 

 

Europe 

Strengths Weaknesses 

¶ Large market shares 2014 

¶ Established supplier to the truck industry 

¶ Established sales organization 

¶ Existing production site in Sweden 

¶ High volume means low price 

¶ Established supplier network 

 

Opportunities Threats 

¶ The need of CGC solutions will increase due to 

tougher emission requirements 

¶ Large market size 

¶ Low production costs in southeast Europe 

¶ Low amount of transportations to customers 

¶ Until the emission requiremenǘǎ ŘƻƴΩǘ ŎƻǾŜǊ 

CGC, none or poorer alternatives are chosen 

¶ High production costs in northwest Europe 

 

South America 

Strengths Weaknesses 

¶ Some deliveries today 

¶ Haldex and Alfa Laval have production sites in 

Brazil 

 

Opportunities Threats 

¶ European truck manufacturers are established 

here 

¶ Legal requirements are and will be tougher 

¶ Influenced by Europe 

¶ Low production labor costs in Brazil 

¶ Small market size 

¶ Unsafe in terms of crimes, kidnappings and 

drugs 

 

Russia 

Strengths Weaknesses 

¶ Alfdex has some contacts with potential 

Russian customers 

¶ No market shares 

¶ Neither Haldex nor Alfa Laval has production 

sites in Russia 

Opportunities Threats 

¶ Strong growth potential in terms of increased 

production 

¶ Often follow legislations when it is 

implemented in European 

¶ No interest to introduce new solutions, it is 

only when it is required 

¶ Not the same emission requirements, so the 

need of CGC solutions is low 

¶ Smallest market size 

¶ Low cost is prioritized before quality and 

service. 

 

 

Table 7.3. Europe SWOT analysis 

Table 7.4. South America SWOT analysis 

Table 7.5. Russia SWOT analysis 
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China 

Strengths Weaknesses 

¶ Haldex and Alfa Laval have production sites in 

China 

¶ No market shares 

Opportunities Threats 

¶ Largest market size 

¶ High work ethics 

¶ Low production labor costs 

¶ Emission requirements will increase, 

however, other cheaper and poorer 

alternatives will probably be chosen. 

¶ Very price sensitive and short-term 

decisions. 

¶ Risk for replications and piracy 

¶ Hard to maintain personnel. 

¶ High amount of transportations to 

customers 

 

India 

Strengths Weaknesses 

¶ Haldex and Alfa Laval have production sites in 

India 

¶ No market shares 

Opportunities Threats 

¶ X might initiate production with 150 000 
produced engines in the future 

¶ Low production costs 

¶ Low potential due to low emission 

requirements 

¶ Very price sensitive and short-term decisions  

¶ Risk for replications and piracy 

¶ No own initiative among the personnel 

¶ Highest amount of transportations to 

customers 

 

Asia other 

Strengths Weaknesses 

¶ Established contacts Sales channel in Japan 

through Alfa Laval and in Korea through Haldex 

¶ Some delivers to X 

¶ Alfa Laval has production sites in Japan 

¶ No market shares 

Opportunities Threats 

¶ Greater environmental awareness compared 

to rest of Asia 

¶ Potential customer X through X  

¶ Intermediate production costs 

 

¶ Long tradition of filter solutions 

¶ Smallest market size 

¶ High amount of transportations to 

customers 

 

 
Table 7.8. Asia other SWOT analysis 

Table 7.7. India SWOT analysis 

Table 7.6. China SWOT analysis 
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The SWOT analysis shows that North America together with Europe have the most strengths and 

opportunities while Russia, China and India have the most weakness and threats. This can also be 

seen in the analysis matrix which shows that an expansion is most feasible on North America and/or 

Europe. 

 

7.3 Preconditions for determining future expansion  
To conclude and sum up an analysis matrix has been developed (see table 7.9.). Each factor is listed 

by its impact on the manufacturing footprint decision for Alfdex and thereafter given the value Good 

(G), Average (A) or Poor (P) based on the four steps. The higher the factor is ranked, the greater it 

will have on the total value. An average value ranked as a number 1 factor is equivalent to a Good 

value ranked as 5. 

 

Factors North 
America 

South 
America 

Europe Russia China India Asia 
other 

1 Planned deliveries 2014 G A G A P P G 

2 Emission standards G A G A A P G 

3 Existing customers G A G P P P A 

4 Market size G P G P G A P 

5 Suppliers G A G P A A A 

6 Production labor costs P G A P G A G G P 

7 Environmental impact  G A G G P P P 

8 Haldex production sites G A G P P A P 

9 Alfa Laval production sites A P G P A G P 

Total G A G P A A A 

 

 

The planned deliveries for 2014 are considered to be the most decisive factor for Alfdex 

manufacturing footprint. This is somewhat related to coming emission regulations and the market 

size. However, though China and India are big markets, it will be difficult for Alfdex to obtain any 

market shares due to thŜ ŎƻǳƴǘǊƛŜǎΩ ǇƻƻǊ ŜƳƛǎǎƛƻƴ ǎǘŀƴŘŀǊŘǎΦ {ǳǇǇƭƛŜǊǎ ŀƴŘ ƳŀǘŜǊƛŀƭ Ŏƻǎǘ ǘƻƎŜǘƘŜǊ 

with labor and overall production costs are essential issues but should not alone affect Alfdex 

expansion decision. The low-cost countries in North America (i.e. Mexico) and Europe (i.e. Hungary, 

Czech Republic, Poland and Ukraine) have been separated from the rest of the market since their 

production labor costs are much lower. The environmental impact considered in this study refers to 

the required transportations and will affect both supply chain cost as well as Alfdex image. Finally, 

ǘƘŜ ǇŀǊŜƴǘ ŎƻƳǇŀƴƛŜǎΩ ŜȄƛǎǘƛƴƎ ǇǊƻŘǳŎǘƛƻƴ ǎƛǘŜǎ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀ ƪŜȅ ŦŀŎǘƻǊ ŦƻǊ ǘƘŜ ŦƻƻǘǇǊƛƴǘ 

decision.  

As the analysis matrix illustrates, the North American market and the European market are found to 

have the best preconditions for Alfdex future expansion in terms of locating production capacity 

there.  However, it should be noted that new preconditions like new emission legislations in, for 

example, China could change the picture due to its enormous market potential.  

Table 7.9. Analysis matrix 
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8. Conclusions 
An accepted reality, regardless of how long the current crisis in the automotive industry will be, is 

that the big truck and diesel engine manufacturers will continue to push their purchase costs by 

buying components and systems where it is most cost efficient. This will probably lead to that global 

purchases will increase rather than decrease in the future and the suppliers that are best positioned 

geographically, in cost terms and with strategic products, will be the winners on the future market. 

Today, Alfdex has a theoretical output of 490 000 separators per year in Landskrona, with an actual 

capacity estimated to 358 000 separators. The forecasted volumes for 2013 are about 380 000 

separators and in 2014 the predicted demand is about 440 000 separators. By continuously 

improving and investing in the two existing production lines it is estimated that capacity will increase 

by about 5 % on an annual basis. With the planned production capacity increase within the existing 

production lines at the masterplant in Landskrona, the actual estimated capacity 2014 will be 

488 000 products. The forecasted volumes from 2010 to 2014 will hence not exceed the planned 

capacity. Consequently, expanding the manufacturing footprint is not needed from a capacity point 

of view given the preconditions analysed in this study. If the market conditions change dramatically 

and the volumes exceeds the forecasted volumes (although this is probably not a realistic risk until 

2013-2014), the question of whether expanding on-site or at an additional production site becomes 

an issue.  

The question of recommending where to locate a future expansion has been found rather 

complicated. There are many factors that affect the choice of location and these factors have 

different level of measurability. It is easy to compare factors such as production labor cost, market 

size or market shares. However, these factors are only one element of the manufacturing footprint 

decision. The issue of landed cost for an expansion is more complex and how an expansion will affect 

this on a long term basis is difficult to predict. There are a high number of variables that must be 

taken into consideration when designing and setting up the production system at a new location. Not 

all these variables could be given a monetary value, making a quantitative comparison possible. 

Hence, it is very important to consider also qualitative factors affecting a localization decision.  

In addition, there are hidden costs linked to quality, delivery and efficiency which could be hard to 

identify in advance. Some of the hidden costs are related to each country´s differences in culture, 

work ethics and regulations. The analysis made within this project provides a generalized picture of 

the global conditions and their impact, i.e. something that must be taken into account. The emphasis 

is, however, on the market conditions.  

Although it is problematical to compare dissimilar factors in relation to each other, it will give an 

indication of where an expansion is most feasible ς if and when an expansion is found to be 

necessary. As for now, changing the manufacturing footprint for production capacity reasons is not 

found necessary. However, there might be other reasons that force an expansion. Recommendations 

of a future expansion are here based on aspects like present and planned deliveries, market size and 

emission standards, identified order winners and qualifiers, suppliers and the make or buy analysis, 

Landed cost and previous experiences. These factors have been discussed and evaluated in the 

analysis and resulted in two options for Alfdex; to make an onsite expansion, or to expand at an 

additional production site with good market conditions for the separator.  
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The advantage with an onsite expansion is that it will keep people together and reduce time and 

costs for development. The process of recruiting and teaching new personnel and acquiring 

additional machinery and equipment is made easier with existing resources and support functions. 

An onsite expansion through a new production line in Landskrona will probably require more space 

and involves more complex material handling and production control.   

A new site or hub could be needed for the reason of being close to existing or potential customers 

and/or closer to suppliers and resources. The location of the new site could be made from a cost 

perspective, such as cheap labor or material, low taxes and duty costs in the specific country chosen. 

In addition, a new site implies that Alfdex would not have to rely on the production from a single site 

only. 

Based on interviews some disadvantages with expanding to a new site have been identified. For 

example, communication difficulties together with organizational and structural problems could 

occur. Additional support functions must be established, both on the new site as well as at the 

Landskrona site. There might also be cultural differences as well as dissimilar standards and methods. 

Finally, the fundamental low-cost issue has been proven not to have such a significant impact for 

Alfdex due to the following reasons: 

¶ The production labor costs are only X % of the total cost 

¶ ¢ƘŜ ƳŀƪŜ ƻǊ ōǳȅ ŀƴŀƭȅǎƛǎ ǎƘƻǿǎ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƻǊΩǎ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ōƻǳƎƘǘ 

through partnership which means that existing suppliers will be used initially  

¶ The identified order-winners are product performance and customer relations. These are not 

depending on low cost. On the contrary, the order-winners may be negatively affected by 

moving to a low-cost country 

Based on available information and data, the analysis indicates that Alfdex should be located at, or 

close to the North American and European market until 2014. Japan and Brazil are possible countries 

to expand in since there are some forecasted deliveries to these markets. China and India have 

favorable economical benefits and are huge markets with a possible need for closed crankcase gases 

solutions if, or rather when, the emission regulations get tougher. However, within a five year period, 

most of Alfdex customers will still be located in North America and Europe. If an expansion will be 

required for some reasons other than capacity within this time period, a new site could be located 

close to these markets. An expansion at this stage should be used as a strategic development of 

Alfdex rather than from a pure cost saving perspective. 

The existing production site in Landskrona can meet the European demand so there is no actual need 

for a new site in Europe. An additional production site in North America would satisfy the American 

market. However, the European market is predicted to grow further while the North American is 

expected to stagnate. If a production site is established in North America, it could be placed either in 

USA, for example in Rockford or Detroit which is near Alfdex existing customers or in Mexico due to 

low production labor and material costs. Both cases imply an opportunity to expand on Alfdex 

ƳƻǘƘŜǊ ŎƻƳǇŀƴƛŜǎΩ ǎƛǘŜǎ ǿƘŜǊŜ ǇǊƻŘǳŎǘƛƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƭǊŜŀŘȅ ŜȄƛǎǘǎΦ  
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An issue regarding a new production site in North America is that it will probably produce the old 

generation of Alfdex separators A110 initially, while the Landskrona site will be responsible for the 

next generation NGA since the R&D is situated in Sweden and close co-operation is necessary during 

the industrialisation process. This could imply that the Landskrona site would still be forced to ship 

separators to North America and vice versa. The production mix and responsibility of each plant 

should, therefore, be clarified before an expansion could be made in North America.    

An alternative is to place the production in a European low-cost country to gain the economical 

benefits and still be close to the customer. Possible countries are Hungary where Haldex already has 

a production site, or the Czech Republic where Alfa Laval has sites and in addition is the market 

where one of Alfdex future customers, X, is located. As previously pointed out, it is not the 

economical benefits in form of cheap labor and low material costs that is central for Alfdex regarding 

an expansion the next five years. The forecasted volumes are too small to motivate an expansion to a 

low-cost country. The economical issues are important, but rather in terms of future market and 

customers than from a low production labor cost point of view. The aim of this project is to present a 

comprehensive global review that helps Alfdex to avoid any incorrect investments.  
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9. Recommendations  

Under the current circumstances it is hard to give an absolute answer to whether Alfdex will require 

production elsewhere than Landskrona in the future or not, especially since there is no actual need 

from a capacity point of view. From what the project team knows today, there are some advantages 

to expand the production outside of Landskrona. An overall strength is that Alfdex is an established 

brand and dominates the market for crankcase gases cleaning solutions and an expansion 

somewhere else would probably strengthen Alfdex market position. Alfdex might also be able to 

develop an even better co-operation with its customers and suppliers by reducing the distance to 

their geographical locations. New market shares could be obtained by moving the production closer 

to future possible customers.    

The advantages of expanding outside Sweden are not necessarily linked to production. To secure the 

market in North America, Alfdex could as an alternative, establish a sales office and technical support 

in the USA. This would probably strengthen the relationship between existing customers and in 

addition the sales office would be able to monitor the market for new customers. These support 

functions could be established elsewhere as well where Alfdex has a market, tentatively in Asia close 

to the Japanese, Chinese and Indian market. 

Instead of waiting for the big Chinese and Indian markets to be forced to use a high-efficient 

crankcase gases cleaning solution Alfdex should evaluate the option to develop a low-cost separator 

in addition to their existing high-performance separator. The Chinese market is a huge potential 

opportunity for Alfdex, however, it lies beyond 2014. If Alfdex want to grow on the Chinese market in 

the future, then there might be feasible to have production or assembly in China to some extent. 

The final recommendation from the project team for Alfdex manufacturing footprint, based on what 

is known today, is to keep the production capacity in Europe with an onsite expansion in Landskrona 

if necessary within the next five year period. This has several advantages and is probably the most 

feasible and safest alternative. Right now no internal factors that would motivate an expansion 

outside of Landskrona within five years could be identified: 

¶ There is no explicit customer demand or requirement to have production in other countries. 

¶ Since Alfdex already are a known brand for almost all potential customers on every market, 

without having any further production sites then the one in Landskrona, an additional site is 

for the moment unjustified.  

¶ Alfdex order-winners are product performance and customer relations which most likely will 

be affected by expanding or moving some parts of the production.  

¶ It is not certain that Alfdex would gain more customers or that the economical benefits in 

labor and material cost in low-cost countries should surpass the additional overhead costs 

and the investments of a new site.  

¶ An additional site would require many resources from Landskrona before it could work 

autonomously.  



- 53 - 

 

 

The Landskrona site has all the necessary qualifications to expand the production. It has the 

advantage of already being close to existing suppliers and many of the customers. Almost all 

American truck manufacturers have some production, logistic center or suppliers in Europe so most 

likely the amount of delivered separators within Europe will continue and probably increase for 

Alfdex. As mention earlier, the global purchases will increase and it is likely that there will be more 

repacking with other components in the future. The Landskrona site has an ongoing production and a 

well-working organization and a close co-operation with the R&D department in Tumba. 

The future may require an expansion in North America or Asia if Alfdex continues its positive 

development and growth. It is, therefore, important to monitor all markets for external indications. 

In addition, Alfdex must keep reviewing their own production performance as well as continue to 

develop the company´s products and production to maintain their global market position. 

The project team recommends continuing producing the separators in Landskrona, and expanding 

onsite if necessary. In addition the team recommends: 

¶ That Alfdex should employ a sales person and/or establish technical support in the USA. 

¶ That the Chinese market should be monitored and explored further by allocating resources 

to this market. 
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Appendix 1 - Haldex Make or Buy Template 
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Appendix 2 - Haldex and Alfa Laval production facilities worldwide 

 

Market Country Function 

China China Haldex Hydraulics (Qingzhou) Co. Ltd 

China China Concentric Pumps 

Europe Germany Haldex Brake Products GmbH 

Europe Germany Haldex Hydraulics GmbH 

Europe Hungary Haldex Hungary Kft 

Europe Hungary Haldex Traction 

Europe Sweden Haldex Brake Products AB 

Europe Sweden Haldex Hydraulics AB 

Europe Sweden Haldex Traction AB 

Europe UK Concentric Pumps Ltd 

India India Haldex India Limited 

India India Concentric Pumps Pvt Ltd  

North America Mexico Haldex de Mexico S.A. De C.V 

North America Mexico Haldex Traction 

North America USA Air Supply & Suspension Controls Product Center 

North America USA Braking Controls  

North America USA Haldex Brake Products Corp. 

North America USA Haldex Hydraulics Corp. 

North America USA Haldex Hydraulics Corp. 

North America USA Concentric Inc 

South America Brazil Haldex do Brasil Ind. e Comércio Ltda 

South America Brazil Haldex do Brasil 

South America Brazil Haldex do Brasil Ind. e Comércio Ltda 
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Appendix 2 - Haldex and Alfa Laval production facilities worldwide 

 

Market Country Function 

Asia other  Korea Plate HE 

Asia other  Japan Plate HE 

China China Plate HE, Brazed HE, HSS, Tank Cleaning Eq.  

China China Pumps, Valves and Fittings 

Europe Sweden Plate HE, Brazed HE 

Europe Sweden High Speed Separators 

Europe Sweden Brazed HE, Heat Exchanger Systems 

Europe Denmark Pumps and Valves 

Europe Denmark Decanters, Fresh Water Generators 

Europe France Welded HE (Compabloc), Plate HE 

Europe France Heat Exchanger Systems 

Europe France Moatti Filters 

Europe France Welded HE (Spirals) 

Europe Finland Air HE (Fincoil) 

Europe Netherlands Air HE (Helpman) 

Europe UK Rotary Lobe Pumps 

Europe Bulgaria Air HE (Helpman) 

Europe Italy Air HE, Brazed HE, Shell & Tube, Plate HE 

Europe Italy High Speed Separators & Modules 

Europe Poland High Speed Separators 

Europe  Czech Republic Heat Exchanger Systems 

India India High Speed Separators & Decanters 

India India Pumps, Valves & Fittings 

India India Plate HE & Welded HE (Spirals) 

North America USA Welded HE (Spirals) 

North America USA Plate HE, Pumps & Valves 

Russia Russia Plate HE 

South America Brazil Pumps, Valves and Plate HE 
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