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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 reductithis 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. Thisvill 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, providgabal 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 identifsomeessntial factorsthat 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 marketsilvbe 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 lofigrm perspective and required reasonable strategiakimg and
analysis.

Four essential factordiave beeridentified which willdetermine Alfdex manufacturing footprint
recommendationsthe current situation; the market developmeahd capacity needhe issue of
costs;global and local conditions and diffamcestogether with the supply chairin 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 Lankl®ona SwedenBy keeping the production in Sweden Alfdex will meet the
most qualifications identified in the manufacturing footpriddditionally a sales person and

technical supporarerequired in North America as well as allocating resources to mottito

Chinese market.

In this version of theeport customes(and supplier@hamesas well as some figurdgve been
concealedIln some cases the information has been replacedib} andin othersit hasbeen
completely removed
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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 presetite 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 providegtobal 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 Haldder manufacturing in Landskrona.

Alfdex is currently market leader and competition is for the moment weak. The most important
customersare weltknown established truck and diesel engines manufactures on the global market.
Alfdex enjoys a good patent pwlio, 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 expectedeo co

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
FdzidzNB® | | £ RSE | ye&ding dffdid Alfdex c@unties? interBal cppbrtuhitiesifarId
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 200®wh 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 subsuppliers. Alfdex, however, managed to cope with the crisis relative well, although
theirpaSy i O2YLI yASaQ Odziol 01a G2 a2yYS$S SEGSYyd KIFIR |

1.2  Problem discussion and formulation

¢KS ¢62NI RQa 3Ift260FltATIGAZY YR O2yaztARFGAZY 2F Y
competition for all types of organizations. Many comias 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 shorttiamearket of new products.

Speed, quality, and low coate 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 thatdshe



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 guation 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 diiék 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
factorsthatr NB aAIYyAFAOIylG F2N) GKS SELI yarzy 2F LINE RdzC
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 recanaations 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 wilbnly consider Alfdex situatioReferences to additional companies and their
situation will not be included in this work.

An additionaldelimitation is the time frame for the expansion is set to five years by Alfdexsasth
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 chang®wever, 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 idigtshe time frame of this project. This part

2F GKS LINB2SO0 gAaff 2yfte KFEYRt{S GKS ljdzSadAizy 27Fz2
production capacity and its location. To some extent the type of facility will be discussed, however,

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

will not be covered byhis part of the manufacturing footprint project



2. Methodology
This chapter presents the approach and methods used in this study. In addigopr,dject
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
guantitative science data from different sources are gagfteand 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 anaysis. 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 undaidimited 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 eilided 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 byveork groupwhich will beexplained further in section 2.3. Therk
grouphave 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 methodsand 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 therk isstructured for defining the tasks, purpose
and goals along with delimitatiarfor 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 developient.
qualitative information will come from interviews with employees that have relevant experience and
knowledge as well abe conclusion®f the project team. Haldex internal production strategy

material will moreover work as an input to this projecteTiols 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 confuséat@dtists 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 affe¢he outcome, in contrast to a scenario (King, 2000). To support the
analysis a SW@nalysis has been made. This will give an openly view of the identified strengths and

-3-



weaknesses (internal factors) and the threats and opportunities (external factbis)tobl is
suitable when longerm 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 projetiswever irthis workidentified potential risks

that could affect the projechave only been highlighted\s a resulof 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 JonkOping University, Carin
R06si6, and a MSc student from Malardalen University, Robilstrtien (author of this report). The

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

Work groupl is in charge of the location and strategy for the expansionyemét group2 is

responsible for the concepéal 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 groupY SYO SNEQ GAHES yR FdzyOlAzy

Alfdex Board Steering committee
[ Mats Ekeroth

Orderer: Monica Bellgran
Monica Bellgran Lars Schultz
Resources: CarlEric Linderholm
Robin Hedstrém Mats Olsson
Carin Rosio Stefan Szepessy

Magnus Hansson

Project Manager
(Examinee)

Robin Hedstrom

Work group 1 Work group 2
Leader: Robin Hedstrémn Leader: Carin R&si6
Jesper Nilsson Jesper Nilsson
Jonny Mellblom Magnus Hansson

Fredrik Lans Mats-Orjan-Pogéh
Andreas Schmiterléw Fhromas-Eliasson

Figure 2.1. Alfdex manufacturing footprint project organization

! Group members marked with an asterisk (*) are people that lefttéiaen during the project.
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Jonny Mellblom Purchase /Planning sponsible at Alfdex, Landskrona

Jesper Nilsson Manufacturing Manager at Alfdex, Landskrona
Fredrik Lans Customer Project Coordinator at Alfdex, Landskrona
Andreas Schmiterlow Customer Project Coordinator at Alfdex, Tumba
Magnus Hansson Consultant aMagnus 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 Malardalenniyversity. Meetings have been held monthly imtlakrona and

every week by phonaVNork groupl has worked in parallel witlwork group2 and several activities

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

work groupl’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 thework 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 therefeould be affected by individual

LIS2 L) SQ&a LISNBR2YIlf 2LAYA2Yyad | 26SOSNE GKAA A& |0

The subijectivity could also be questioned sincewlnek groupconsisted of only Swedish personnel,
primarily from Landskrona due toéhmanufacturing 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. Théandskrona personnel may be overrepresented inwloek group but the project
organization was recommended by the steering group as well representing Alfdex interests. The
financial/economic department was not represented in therk groupdue to the facthat Alfdex

does not have own resources, but shares the financial function with dthginess unitsit Haldex.

Input on economical issues would have been valuable though, since calculations and budgets was a
part of the study.

The possibility for geneiiahtions is achieved by the general problem formulation although the
company specific problem has been in foclise reliability of the project result, which according to
Bell (2000) is a measure of the extent to which a method gives the same resuffermditimes

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 handetiyby 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 thejpob results has also been made
within the regular meetings together with project team 2 and the steering group.

-5-



3. Theoretical frame of reference

In this project manufacturing footprint refers to where a company geographically locates its
production. Thigleals with facility strategies from a global point of view. It is based on atéwrmy
perspective and required reasonable strategic thinking and analysis. The theoretical frame of
reference in addition includegeneral strategies on different levels wiitha business together with
manufacturing strategy and its elements that will affect the manufacturing footprint. The subject of
supply chain management as welliagernational and naltinationalbusiness 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 teehnical 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 importedservices 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 ratiey 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 cosif 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 needtobe A S6 SR S6AGKAY G(KS O2yGSEG 2F | O2YLI Y
requirements. Investments which have been taken as a series of separate decisions often result in

excess capacity, uncoordinated strategic responses, conflict and the failure tofitalpgeo(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@aassociated with a loaggrm approach (Bellgran & Safsten,

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 leigtie set the
boundaries within which strategies at lower levels are made. Table 3.1 explains the decision
categories of each strategic hierarchy level.



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

Corporate Longterm strategies for e.g. general statement of goals, in which a com|
as a whole decides to comige degree of importance and priority in
investments and other allocations of resources.

Business More shortterm and detailed strategy with specific goals which are
formulated independent from other business units.
Functional Each function, such ag&R, manufacturing, marketing and so on, has a

shared responsibility to develop a strategy for supporting and achieving

business level strategy.
Table 3.1. Level of strategidsom Miltenburg (1995) and Hill (2000)

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 iimesextent on a corporate

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

Ay O2yaSyadza 6A0GK SIFIOK 20KSNJ (12 &dzZJI2 NI GKS RSOA

Strategies must also be formedtivdut 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 wholaNell 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 suppasys 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 maagifiring 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 (Miltenbug, 1995) and manufacturing strategy should be based on all order winning
criteria other than price and the associated l@ast manufacturing tasks.

Hill (2000) identifies in his framework order winners, qualifiers and order losers. To even be
considered as 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 arendefas an order qualifier. Order
winners are those criteria that differentiate the company from its competitors and that ultimately

-7-



win the order. An order loser is a criterion that is not satisfied by the company, which allows the
customer to choose a oopetitor 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 respectiféhé 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 themselvaswnduch

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 procesee services from other producers. This can

be raw material, components, &/ dzLJLJ2 NI 2 NJ f 23AaGA 048 aSNBAOSaod !
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 Ritratopher point out a

failure at a single source can cause major disruptions in the entire supply chain. Regardless of what
components that are produced-mouse or outsourced the management must coordinate and

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

In this project, Haldex production strategy template for make or buy has been used. The template
can be seen in appendix The components are placed in the matrix depending on how capable the
company can produce the part by themselegsnpared to if it is bought from suppliers on the y

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

cost. Components in the lower left quadrant are commodity products that can be bougtttesff

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 moreetfestive to source these
components to a supplier rather to do it-house. The upper left gdrant correspond to parts that

have none or little strategic importance but is more effective to produeeaounse from a quality,

delivery and/or cost perspective. The components in the upper right quadrant ought to consist of the
O2Y LN ye& Qa Omhibldare cotpohe/itS thad afe essential for the company to control and
develop irhouse. Also assembly could be added to complete the make and buy matrix.

3.4 Core business and core competence
I O2YLIl yeQa O2NB o0dzaAySaa | vy keriaO2ehBcusiornatvalié; Sy OS
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 riskloging 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 & Safsten, 2005).

The core business is characterizgdtie 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
andexploit 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 stratégegration 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 reasuccess and growth on the market. This is typically measured by
GKS O2YLI yeQa LINPFAOG Ay NBfFGA2Yy (2 GKSANI al t S:

Step 2:.Determine marketing strategies
By analyzing the product markets the company can develop a marketing strategy thiaantee
supports the established corporate objectives. This is done by determining current and future
volumes and identifying enrdsers characteristics along with their buying behaviors. External
factors such as industry practices and trends as well askegclSG A G2 N&B gAf f  FF¥SOI
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 therder 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 amarketing 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 avoidktharefore
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 buissues and future tradeffs for the product. The manufacture process
choice is extensive and important.

Step 5:Provide infrastructure to support the manufacturing

Finally the norprocess features most adapt to the production. It covers procedures, regstmd
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 functiomgampany. Winroth
-9.-



(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 shmitiite changes in the direction and development

of various functions.

3.6 Facility choice

¢KS GeLls 2F FILOG2NE Aa AYLRNIIFIYyd Ay | O2YLI yeéeQa
choice of location by clarifying the required resources andiiregnents. 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.

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 specificational or regional markets
Typically located to overcome tariff barriers, reduce taxes, minimizeg
logistics costs pr cushion the business from exposure to foreign
exchange fluctuations

Provides a base from which to launch products into a market

=A =4 | =4 4 =4

=

Contribubr factory

=

Serves a specific national or regional market

1 Responsibilities extend to product development and process
engineering as well as the choice and development of suppliers

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

technologies ad computer systems

Lead factory 1 Creates new products, processes and technologies for the compan
a whole

1 Responsible for tapping into and collecting local knowledge and
technological resources in general and for use in developing new
products and proesses

1 Key role with suppliers including choice and development

1 Whole range of external relationships including customers, process
technology suppliers and research centers

1 Frequently initiates innovations

Table 3.2. Factory devepment phasegHill, 2000)
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Figure 3.1Product life cycle (Hill, 2000)

Depending on which phase of the produe kcycle 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 1The 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 marmgtured in the lead factory and therefore in highly
industrialized markets. In this development stage, the product isstandardized and the
production process will require a high degree of flexibility and the manufacture costs are
therefore high.

Stage2: The mature product
a4 LINPRdzOGA2Yy SELIYR& YR GKS YIEN]SG YIFGdzNBT Gf
increasingly standardized. The need for flexibility decline as will the demand of highly skilled
labor. A pressure on price and profit margins as a&lhe increasing number of competitors will
force the company to face a critical decision at this stage, either lose market shares toforeign
based manufactures or to invest abroad to maintain its market shares by exploiting the
comparative advantages other countries. In this phase product can be produced in a server
factory or contributor factory.

Stage 3The standardized product
The product is completely standardized in its manufacture and the market is saturated. Profit
margins are thin and therare 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 lowost counties may seem profitable due to the cemtivantage

but as Bellgran & S&fsten (2005) points out that if companies in industrialized countries, such as
Sweden, believe that they alone will develop products, while production may be indetv

countries mighthave 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.
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An adlitional decision is if the factory should have a proeesproduct 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 samslifg 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 lave 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 identity 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 beeridentified. 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 advasii&gajewski 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 essdritiaoth 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 togetherthdtianufacturing

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. Toisédy
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 antepdial, 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 companiesoBits 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 influenice imanufacturing 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 Alfdemegitl 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 environmertc, 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 summaizcompany 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 andlisechapter is

conclded 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 flodlihg. 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 ddal 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 nwitked 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 caimuous 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 clesmnkgase 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 sepdrator.

Organizationally, Alfdex working personnel belongieddex 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 Aléx 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 entegriesthe
Alfdex Board.

2 Further in this report Alfdex will refer to the company and the separator refers to the product.
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Figure 4.1. Alfdex organization

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 partides are removed from the gas by means of centrifugal forces of around 2500 G at a
separator speed of 7068000 rpm. Appendix 3 shows an Alfdex separator and an assembly drawing.

The centrifugal force makes the droplets and particles form larger clustatdldlv 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 sepérgd N & LJ | OSYSy G Ay (GKS Sy3aiys
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 thentlithe

intercooler. With OCV the cleaned gas is vented out into the surrounding air. See appendix 3 for the
Alfdex separator assembly drawing withlloons showing its main parts. In table 4.1 the

corresponding number shows the components and type of nfeture operation.
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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 pressurezhill casting
10 Gaskets Rubber

11 Bearing unit Other

12 Turbine Plastic

Table4.1. Alfdexseparator main parts

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 irchood2013 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 betteleaning 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 norntigt 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 efficieamydemand, e.g tiis only active when
required. The electric drive also providestomard 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, Alfdgxn®ad 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 productiosystem. 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 developmeAtlftd on
markets where it has not been introduced yet.
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Figure 42. Alfdexseparator product life cycle phase for 2009 and 2014

4.3 Production

Currently Alfdex has no own production of components, but focuses omassdmbly and final
assembly of the product. Alfdex site in Landskrona is responsible for the assembly of tHeteomp
separator and preassembly for the rotor packet. This is done at two assembly lines which are
operated by 1718 workers or lower depending on the demand. Today Alfdex output is
approximately 3500 pcs per week with current manmifighis can be rampeap 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 ietnal 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 organjzalfidex 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 #itain the next level in the Haldex way, silver, Alfdex must have
executed at least one project which has saved a minimum oDDOQUSD for the company and in

% Output 200912-03, varies depend on demand.

-17-



addition have two ongoing cosiaving projects. These types of goals are not feasible at theeanbm
for Alfdex due to its size.

Many resources are spent on making G#Rllysis 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 iclude documentation, certain work methods or fadfing actions. Many of

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

Alfdex total cost distribution

¥ Production Overhead

® Material and components
Figure4.3. Alfdex costdistribution

Figure 4.3hows how Alfdex total cost is rougltivided. Overhead cost refers to cost of raslue

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 figur@4The supplier for each component is represented by the
number in bracketsvhich 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 correspdranh it

should be changed.
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Figure4.4. Alfdex make or buynatrix

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 increes the requirements of competence within Alfdex. As can be
seen in figure 4L and mentioned in table.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 gfi@tmportance to the

product.
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X (2&x) Own production | If it is more cost effective th¢ Competence is available at the
X can be produce ihouse. | company, but new equipment
much be purchased.

X (20xx) Buy as commodity If standard X could be used| The separator mudte adapted and
the price would be lower. 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| The first step is to use equment
component which should be| and operators from current
produced irhouse. supplier, but place them thouse.

X (20xx) Own production | To expand the control, the | When the competence of X

Separator house should be | increase, Alfdex camse new
made irhouse. This will alsq equipment and operators to
increase the competence | produce X components.

within X.
X (20xx) Own production | The next step would be to | Additional equipment may be
produce the X ifhouse. required as well as an operator.

Table4.2. Proposedmake or buy changefor 20122014

4.5 Summary of Alfdex current situation

The presentation of lidex current situation gives a good view of the company and its performance.
The followingchapterconcludes that Alfdex as an organization and company is ready for a capacity
expansion. The reasons could be summarized as foflawalfdex 2010:

Own cortrol 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 organizatiosuitable for handling new conditions

=A =4 =4 4 =9

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 toeatering 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
All0separatorsThis means that the decline phase may come later for the A110 and could in
addition also delay the NGA market development.
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Important to have in mind when analyzing possible future expansion further is that most of Alfdex
components are bought by partndri. 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 througlistribution 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 costX$%, the overhead cost % and the materisand

component cost is the remaining%.
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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 legisattbregulations,
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 nkat 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 mustehdefined 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 hededinto

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 neaik divided in table 5.1.

North America
Canada, Mexico and USA

South America
Argentina and Brazil

Europe
Austria, Belgium, Czech Republic, Finland, France, Germany, Hungary, Italy, Netherlands, Pg
Spain, Swedem,urkey and UK.

Russia

India

China

Asia other
Japan and Korea

Table 5.1. The seven markedgtermined and analysed ithis project

As can be seen, the seven markets do not cover all countries. Future countries that are found
relevantcan either be included in one of the seven previous established markatsdfof the
seven marketss suitable, an additional market could be defirfed.

*The sevemarkets classification will be used throughout the report.
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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, tariffgjajas 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 expasion 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 extradest® 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 freade 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 dpuwednt. For Alfdex it concerns

the onrhighway emission standards for headyty 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 standd 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
emisson 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 ilithe US

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 requiren®fdr 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 agreerdeht®d f Sy 4 G2 9t ! Q
emission standards. The Japanese 2005 emission standard (also known as JEO5, 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 solutionssAresented 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 th 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 measuremenkedéilpipe 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

amore efficient cleaningonblobyd 8Sa& &aAYAT I NI G2 9t! Qa GASNI uHd |
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 dfigd 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
efficiencyin 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 moderatdy yiéi  Aya GKS Sy3aiaySQ
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 fuelisage, 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 onclusionis thatfuture expansion for Alfdex due to new emission regulations starts with the
Europanmarket 2013. New potential customers can still be individual truck manufacturers in South
America, Russia, China and India that will try to reach equivalent high standardifdrubks to be

sold in Europe, US and Japan.

5.4 Customers

Alfdex main customers are drighway standards trucks with 16 liter diesel engine and a gross
weight greater than 15 ton. Alfdex provides the global diesel engine market with their centrifugal
separator for customersvhich aremarket leadersFurther, in addition to the truck and diesel engine
manufactures, Alfdex provides to some extent thetiffhway segment, such as agricultural and
construction equipment manufacturers, with its separators. ldoer, these separators aret in

serial production today buthis segment will probably expand in the future. Volumes forecasted by
Alfdex management for 2010 and 2014 can be found in table 5.2.

-24-



X 1100 3 216| Europe

X 230 7 504| Europe

X 14 324 48 240 North America
X 8 594 28 944| Europe

X 5730 19 296| Asia other

X 230 30 000 North America
X 1625 40 000 Europe

X 26 438 28 351| North America
X 3300 25 000 | North America
X 3330 20 000 North America
X 24 443 45 966| Europe

X 1286 2 419| South America
X 0 4 074| Europe

X 4 646 8 257| North America
X 7 532 40 0| 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 @ONb. of products)

The forecasted volumes for 2010 and especially for 2014 migttpeobably 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 installedr 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 mounte@ @mgine.

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

AT 'f FRSE yR GKSANI Odza(i2 YSNR& *LINERdAzOGA2Y ¢2dzZ R

Alfdex is engaged in a continuous process of finding new customgiating 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 custaners will have any serial deliveries within five years, yet Alfdex expects to increase
their deliveries for 2014, especially to Japan.

® Will probably be delivered tXin Europe 2014
® This applies throughout the rappaie. the market in which the Alfdex separator is or would be installed in, is the market assigned to
respectve customer.
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X 0 North America Probably no deliveries within 5 years

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

X 0 Europe Probably no deliveries within 5 years

X 0 Russia Some <_:ontacts, difficult to predict gin
deliveries

X 6500 Asia other Established contact and planned deliverig

X 6500 Asia other Established contact and planned deliverig

X 0 Europe Probably no deliveries within 5 years

. Contact and some tests, however, difficul

X 0 Russia . o
to predict ary deliveries

X 8440 Asia other Est_abll_shed contact vidand planned
deliveries

X 0 Europe D!V|_S|on ofXand probably no deliveries
within 5 years

Total 21440

Table 5.3. Alfdex potential custonme and volumegNo. of products)

The volumes in table 5.3 are, similar to the volumes in table 5.2, very uncertaintt&ragomotive
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 adkible 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. froG0028

417000 separators including a very small volume to Asia and South America. Possible volumes for
new customers are estimated to 240 which is less than 5 %. There is always a possibility that
customers require their new suppliers to locate productiongyaphically 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 marketwvith 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 alsoasil togrow in 2014. Table
5.4shows 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. Figur& presents a more graphic summary of Alfdex market
distribution.

-26-



2008 2010 2014
Volume Mg*et_ Mg*et_ Volume Mg*et_
Distribution Distribution Distribution
North America 99 830 75.7%| 62917 51.3%| 178 776 40.7%
South America 1173 0.9% 1286 1.0% 2419 0.6%
Europe 30 839 23.4%| 52751 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% 5730 4.7%| 40736 9.3%
Total 131 842 100%| 122 684 100%| 438 848 100%
Table 5.4. Alfdex volumes and market distribution
2008 2010 2014
M North America®  South America Eurofe RUBsia Zhina India A

Figure 5.1 Distribution of delivered Alfde separators in each market

Table 54 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 westalied 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 somewhatncertain. A forecast provided by the J.D. Power and AssoCiates
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 Alfdéargest 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 largeo$hare
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 baksets afi mill
consumers worldwide. The forecast is purchased by Haldex AB and not available directly on their wétpsitewv.jdpower.com)
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Figure 5.2. Market size of assembled heavy trucks (GVW>15T) JrbmPower and Associates

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 traicifattures that will export to

Europe, USA or Japan and will thereby require a-§tB(ion.

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

Alfdex market shares for 2008. Tablé &nd 57 is the forecasted market situation for 2010 and

HAamMn® ae¢2dlf 16fté aKz2ga ! £ FTRSE G2aGFt @2t dzyS 2y
markets that have determined emission regulations and require crankcase gases cleaning. Alfdex

total market shares for eaamarket 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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Market 2008 Market size = Alfdex volume Alfdex market Market require

share crankcase gases cleanin

North America 206 728 99 830 48.3 % Yes
South America 121 829 1173 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 1658 039 131 842 8.0%

Total CGC 303861 99830 32.9%

Table 5.5 Alfdex market shares 2008

Market 2010 Market size | Alfdex volume = Alfdex market Market require
share crankcase gases cleanin

North America 151 525 62 917 41.5% Yes
South America 98 537 1286 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 5730 9.0% Yes
Total All 1263 258 122 684 9.7%

Total CGC 215262 68647 31.9%

Table 56. Alfdex market shares 2010

Market 2014 Market size | Alfdex volume = Alfdex market Market require
share crankcase gases cleanin

North America 269 335 178 776 66.4% Yes
South America 142 241 2419 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 40736 33.1% Yes
Total All 2097 188 438 848 20.9%

Total CGC 949968 436429 45.9%

Table 57. 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 additifteXwill 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.

Market forecast- Alfdex Market Share

70%
/ —— North America

o 60% :
5 —@— South America
5 50% Europe
— —— Russia
< \/
x 40% // —%— China
© .
c 30% Ind.la
=< Asia other
é 20% .- - —e - Total (All)
< -7 Total (CGC

10% e -===== >

0% n- : n

Figure 5.3. Alfdex rrket shares

5.6 Order winners and qualifiers

The identified order winers and qualifiers at Alfdex show which competition factors are essential for
the company. Table 8 shows Alfdex general order Winnel&/ and Qualifiers@) as well as order

losers [) at preferred lost customers. Most of the identified competitionttas 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 C@&@Chnology 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
theircus2 YSNR A NBI|jdZANBYSyida yR O2yRAGAZ2YAaDd ¢KS @I NA
linked to customer relations, however, customer relations are considered as the overall order winner
by the company. To note, when Alfdex negotiates for continuingdaisupplier 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 refet 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 mostases, it has been some decisive factors that made Alfdex lose the ordéandix,
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 comgrar Xin addition

considered the Alfdex separator to be too expensive. \Migmd X, Alfdex had difficulties to develop

a technical customer relationship.
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Price

Cost

Delivery speed
Delivery precision
Volume-flexibility
Variantflexibility
Quality level

relrelrelre)

tolre;

Quality conformance
Customer adaptations Q
Service

Technical support
Productperformance

Existing supplier Q
Design leadership

Speed to market

Design support
Table 58. Alfdex order winners, qualifiers and losers

There are many factors that determines whether Alfdex acquire a potential customer or not. The
mentioned issues that ade 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 glotenti
customer should be established. Some examples of requirements are:

1 A customer ought to have an R&D department with resources and the necessary
competence to develop a technical relationship.

1 An order should by itself be profitable or lead to potenfiather development.

1 Any owner relationship to competitors from the customer should be clarified.
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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 sumany of Alfdex competitors is listed in tabled5.

Donaldson North America| Filter Scania supplier

Fleetguard North America| Filter

Hengst North America| Filter, Multi cyclone, Electrostatic filte Daimler suplier,
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

Table 59. Alfdex competitors

The marlet 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 maatufers start to develop an
own solution for CGC. This is the case of Mann + Hummel.

5.8

Salesvs. production capacity 2010

-2014

Alfdex forecasted demand together withramp up plan for the Landskros#e output for next
coming five years is compiledtable 510.

Sales A110 122 834 224 305 296 731 324 531 238 949
Sales NGA 0 (Prototypes)| 0 (Prototypes/| 0 (Preseries) 55 000 200 000
Preseries)

Total Sales Volumes 122 834 224 305 296 731 379531 438 949
Total Production 490 000 521 000 547 000 575 000 603 000
Capacity(Theoretical)
Calculated Total 358 000 391 000 422 000 454 000 488 000
Production output
OEE 73% 75% 7% 79% 81%
Necessary investmentd Fixtures and Develop NGA | Integrate NGA

tooling for pre-serial pre-serial

NGA prototype | assembly line | equipment to

assembly existing ine or

invest ina

separate NGA
serial assembly
line.

Table 510. Forecasted demand compared the Landskrona sitéheoretical and actual outpu20102014
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The conclusion from table 5.10tfst total sales volume will not exceed either calculated or

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

from 2010to 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 dtgapason

if the ramp up plan is implementetHowever, 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 Alftielocate production on a specific market or close

G2 GKS Odzali2YSNRA 26y LINBPRdAzOGA2Y &AGS AF || 0dzAAYy
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6. Other aspects affecting a footprint decision

In addition to Alfdex current situation and the market development togethigh Yuture capacity
need, factors such as existing and potential suppliers affect the manufacturing footprint decision.
Chapter 6 describes f T RS E  sitdatiohds vl Ntth@ transportations and their environmental
impact andglobaldifferences irculture 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

G A Y L2 Nhereasbs idbecause these suppliers either produce key components or have special
RSOSt 2LISR (i22fa F2NJ LINPRdzOAYy3I O2YLRySyida dzyAldzS
RSYlIYRé LINRPGARS 02YLRyYySyia (GKFG I ANffex SELX AOAGE & N

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

LINE RdzOS& YIlIye 2F (KS &SAnnidlisé goddetion ¢f thekdBdsbndla F a G A O R
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 componds which in turn give competitive advantages for Alfdex. However, most of

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

makes the process of finding new suppliers more complex.

Some of Alfdex current supers 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. Hadverae

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. Consequentip 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 ifoffers 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.
9@Sylidzktte Fa ! £t FRSE YI ydzFl OG dzNX iefbaFeanaylekghidkl y (i A &
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 customéike 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 impomntaas 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 lidesry 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 mustyaeahe 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, whichomplicate 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,
dedgn and quality. To summarize, Alfdex suppliers have to satisfy the following requirements:

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

1 Alfdex suppliers shouldduce their environmental influence with the objective to document

an Environment management system.

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

Quiality requirements on specific parts and/or services are specifiptbufuct specifications

and in order documents. These requirements must be met.

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

=a =

These requiremerst 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. Securoaysugplier

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 HaldegesAlfdex 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 specifyetvel 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 exfworte

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

One exception is the custom&r who requires that thi separators are delivered in thegacking.
The separators must, therefore, first bené¢o Haldex plant in Rockford, USA, where the packaging is
replaced toX specific ones. Several customers also send their separators to a distribution center to
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repack it with other components and then distribute them further within the company. The
sepagator 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 reslitc

6.3 Transportations and their environmental impact
|.

{AyOS

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

l f FRSE Yl ydzFIl Ol dzNB a
production to be as sustainable as possible too in terms of low environmental impact. Another
aspect tha 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 tEveissions and
energy consumption. For the next five years, it is assumed that the requirements from Alfdex

GIANBSy ¢

LINR R dzO i

ISO 14001 (or similar) and needs to strivedgduce 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 sudy.

g A K

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 ahopicture. 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 locatianwithin 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 CentrakEuro

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 10.5 115 28 235 29.5 2 8 0

Table6.1. Estimated distancegin ten thousand kiloneters) between potential production sites and the destination of Alfdex deliveries

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

estimated distances are adjusted after tlherdcasted 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 hatlee most and least transports.
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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

Table6.2. Weighted and adjusted distancdsetween potential production sites and the destination of Alfddeliveries 2014.

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 transporiatiThis 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 affant 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 throughmilttion centers in Europe and thereafter by

boat to the customers. Besides the fact that a production site close to the customer will result in
f26SNIf23AaGA0 02aidazx Al oAt -pchpitafisthceNdd segata®rs (i K S
are transported by boat today.

6.4 Labor

This chaptewill 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 havedneficial. The following requirements are identified for operators in order
to be able to work in Alfdex production system:

9 Technical background is an advantage, although many operators have totally different
backgrounds. No direct demands on educationiiament. However, it is considered
meritorious.

1 Training takes place mostly-house and is made by practical work {ihe-job-training)
during the monitoring of team leaders.

1 No special physical conditions are required, only a normal physical exaoniaaid 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 iddfied. New operators could be trained to flilthe 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 expandinegyrfat the

existing site.
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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 witkezinkota 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), eiatl so

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 decisiormaking process. We might also find dissimilasifie 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 dision 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,
guality, cost and delivery output. When expanding by setting up a productiomlize éxisting

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 oftdreen a factor with great impactor 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. Matestd @llowed

by overhead cost are usually the two main areas of the total costs. Howaaes; examples of
outsourcingshow that these costs are seldom reflected to the extent that would be preferred
implying decisions made on incorrect calculations. Baseinterviews 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 la@st countries as well. Operator costs on the other
hand, are genelly lower in lowcost 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. Tasihem@s8the average
hourly salary for production workers in SEK presented by the Swedish Trade Council 2008.
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USA 127,60
North America Canada 153,70 98,84
Mexico 15,23
South America Brazil : 23,20 27,19
Argentina 31,18
Austria 210,98
Belgium 195,75
Czech Republic 50,03
Finland 199,38
France 193,58
Germany 171,83
Europe Hungary 48,58 136,04
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 1.8 105,14
Korea 103,68

Table6.3. Average hourly cost foproduction workerspresented by the Swedish Trade Council

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 averagproduction 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 stamp cost. There are also mangditional 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. Mg 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)
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6.5 Other global conditions

Global business conditions need to be comparea analysis from the International Finance

Corporaton; the Doing Busine¥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 propeggtting 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.

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

Table6.4. The International Finance CorporatioDoing Businesanalysis of the
ease of doing business rarfkttp://www.doinabusiness.ora/economyrankinas/)

° Doing businesis annual study on business conditions worldwide providethbynternational Finance Corporation which helps
companies and financial institutions developing their haess [http://www.ifc.org/ifcext/about.nsf/Content/WhatWeDd
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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 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 facilitiese 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 gdimer
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.

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

Table6.5.Automation and technology kel span comparison between the seven market

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
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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 givetime frame. Here, three scenarios have been created that describe
possible suations that Alfdex couldace 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 S&i@ys$s 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 t The Probable Scenario

Alfdex has new customers mainly in Japan and the existing customers in Europe @&hti8asing

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 hassiased 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 volme 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 shoitierm planning. Alfdex production of the NGAachkes 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. Howevedéxk 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 withatialddba

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 requirenm@wes 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 aneé trariation 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 reducea thisestable
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 rangeshrt 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 requéments 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 sqlatghmany

"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 signifigamtl 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 produdan 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 separatadsliiion 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 developmealddx 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 sit@ation. It compares market, production, product and organizational
factors.The probable scenario is marked wilin the scenario matrix and the current situation is
marked with aC As illustrated in the matrix, a more complex scenario than today is eegbéar the

next coming five years.
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Customers Existing + New (50/50) Only existing
Competitors new technology High None
Competitors similar technology | High None
Emission standards Several/Tough C Few/Easy
Markets Several C Few

Volume size (totallyear) High (5000 pcs) Average (5@00 pcs)
Volume variation High (2000 p&) ! C Stabile (100pcs)
Planning Shortterm Longterm
Fluctuation (time intervals) Irregularly None
Generation A110 + NGA (50/50) Only A110
Variations NGA High Low
Variations Genl High C Low

New technology Several None

New branch/application Several C None
Expand product range Several ! None
Competence Hard to find i Easy to find
Management involvement High C Low
Growth of organization High Low

Alfa Laval line org. interference| High Low

Haldex line org. interference High H C Low
Production sites Several C | Single

Table7.1. Scenario matrix

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 conditionsmay 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)Aifdght 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 variationdluctuations

Hard to find/keep suppliers
Competence/key people disappear

= =4 -4 A& -4 —a A -8 -9

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 tigkt manufactures
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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 ¢canult in poorly assessed investments if the productaration
chosen turns out not tde 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. Stregths 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 tywegbees; 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 @ach 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 productiites or own sellers outside of Sweden. The tables below
(table 7.2 to table 7.83ummarizeéhe SWOJanalysis made for each of the seven market areas.

Strengths Weaknesses

1 Large market share

9 Established supplier to the truck industry

i Estallished sales channels via Haldex and Al
Laval in USA

i Haldex and Alfa Laval have several productig
sites in USA and some in Mexico

9 Established supplier network via Haldex

Opportunities Threats

9 Isin the forefront when it comes to emission| § Potential customers are few in the truck
standards rgarding CGC manufactures segment

9 Existing customers in USA will probably 1 The amount of produced trucks is predicte
increase their demands of separators. to decline by 2014

9 Diesel engine manufacturer suchXdandXare | § Since emission requirements are already
big potential customers implemented, additional needs for CGC

9 Low production labor costs in Mexico solutions are low itJSA

9 Easy to employ workers in USA 1 High production labor costs in USA and

1 Least amount of total trarmmrtations from Canada

USA to customers.

Table7.2North AmericaSWOT analysis
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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

Establisked supplier network

=A =4 =4 4 -4 4

Opportunities

Threats

I The need of CGC solutions will increase due
tougher emission requirements

9 Large market size

9 Low production costs in southeast Europe

1 Low amount of transportations to customers

{ Until the emission requireménd R2 Yy Q
CGC, none or poorer alternatives are chose
1 High production costs in northwest Europe

Table7.3. Europe SWOT analysis

Strengths Weaknesses
1 Some deliveries today
9 Haldex and Alfa Laval have production sites
Brazil
Opportunities Threats

1 European trucknanufacturers are established
here

1 Legal requirements are and will be tougher

9 Influenced by Europe

9 Low production labor costs in Brazil

9 Small market size
1 Unsafe in terms of crimes, kidnappings and
drugs

Table7.4. South America SWOT analysis

Strengths

Weaknesses

1 Alfdex has some caacts with potential
Russian customers

9 No market shares
1 Neither Haldex nor Alfa Laval has producti
sites in Russia

Opportunities

Threats

9 Strong growth potential in terms of increased
production

9 Often follow legislations when it is
implemented in Europan

1 No interest to introduce new solutions, it is
only when it is required

1 Not the same emission requirements, so th
need of CGC solutions is low

1 Smallest market size

9 Low cost is prioritized before quality and
service.

Table7.5. Russia SWOT analysis
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Strengths

Weaknesses

1 Haldex and Alfa Laval have production sites
China

1

No market shares

Opportunities

Threats

9 Largest market size
1 High work ethics
9 Low production labor costs

1

Emission requirements will increase,
however, other cheaper and poorer
alternatives will probablye chosen.

1 Very price sensitive and shetdrm
decisions.
1 Risk for replications and piracy
1 Hard to maintain personnel.
9 High amount of transportations to
Table7.6. China SWOT analysis customers
Strengths Weaknesses
9 Haldex and Alfa Laval have production sites | 1 No marke shares
India
Opportunities Threats
1 Xmight initiate production with 15@00 1 Low potential due to low emission
produced engines in the future requirements
T Low production costs | Very price sensitive and shetgrm decisions
9 Risk for replications and piracy
1 Noown initiative among the personnel
9 Highest amount of transportations to
Tabk 7.7. India SWOT analysis customers
Strengths Weaknesses

1 Established contacts Sales channel in Japan
through Alfa Laval and in Korea through Halg

1 Some delivers tX

9 Alfa Laval has productiontes in Japan

T

No market shares

Opportunities

Threats

1 Greater environmental awareness compared
to rest of Asia

9 Potential customeXthrough X

1 Intermediate production costs

1
)l
)l

Long tradition of filter solutions
Smallest market size

High amount of transportabns to
customers

Table7.8. Asia other 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 showsttha expansion is most feasible on North America and/or
Europe.

7.3 Preconditions for determining future expansion

To conclude and sum up an analysis matag heen developed (see table J.%Fach factor is listed

by its impact on the manufacturing footptidecision for Alfdex and thereafter given the value Good
(G), AverageA) 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 equivalentdd a Go
value ranked as 5.

1 | Planned deliveries 2014 G A G A G
2 | Emission standards G A G A A G
3 | Existing customers G A G A
4 | Market size G G G A

5 | Suppliers G A G A A A
6 | Production labor costs |l G A G| A G G

7 | Environmental impact G A G G

8 | Haldex production sites G A G A

9 | Alfa Laval production sites A G A G

Total G | A G A A A

Table7.9. Analysis matrix

The planned deliveries for 2014 are considered taHgemost 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 sharesduetot® O2dzy i NASAQ L}R22NJ SYAaaAirzy aidlyRIFINRao®
with labor and overall production costs are essential issues but should not alone affect Alfdex

expansion decision. The leeost countries in North America (i.e. Mexico) and Eur@jee 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 affecbth supply chain cost as well as Alfdex image. Finally,

GKS LI NByid O2YLI yASaQ SEA&AGAY3I LINRPRAZOGAZ2Y aAriasSa
decision.

As the analysis matrix illustrates, the North American market and the European marketiadetéo
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 t@itsrmousmarket potential.
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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 componentsrad 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 bentimers on the future market.

Today, Alfdex has a theoretical output of 490 000 separators per year in Landskrona, with an actual
capacity estimated to 35800 separators. The forecasted volumes for 2013 are abou0880
separators and in 2014 the predsct demand is about 44000 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 thegexisti
production lines at thenasterplant in Landskrona, the actual estimated capacity 2014 will be
488000 products. The forecasted volumesrh 2010to 2014 will hence not exceed the planned
capacity. Consequently, expanding the manufacturing footprinbisieeded 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
20132014), the questin of whether expanding agite or at an additional production site becomes

an issue.

The guestion of recommending where to locate a future expansion has been found rather
complicated. There are many factors that affect the choice of location and thegwggdave

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 manufactutipirfo
decision. The issue afrided cost for an exgnsion is more complex and how an expansion will affect
this on a long term basis is difficult to predi€ihere 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 quantitatmparisorpossible.

Hence, it is very important to consider also qualitative factors affecting a localization decision.

In addition, there are hidden costs linked to quality,idety 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 globalconditions 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 anxgansion is most feasibteif 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. Recaatioresd

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. Thesefatave 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.

-49-



The advantage with an onsite expansisithat 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 gpansion 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 éaw 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. Additimal 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 losgost issue has been proven not to havetsacsignificant impact for

Alfdex due to the following reasons:

1 The production labor costs are or¥y% of the total cost

T ¢KS YI1S 2NJ odze lylfeara akKz2ga GKIG Y2ad 27F |
through partnership which means that existing supmiwill be used initially

1 The identified ordemwinners are product performance and customer relations. These are not
depending on low cost. On the contrary, the ordéinners may be negatively affected by
moving to a lowcost country

Based on availableformation 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 markdta @nd 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 #tbe 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 demelmpme

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 thecamer

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 isridédex existing customers or in Mexico due to

low production labor and material costs. Both cases imply an opportunity to expand on Alfdex
Y20KSNJI O2YLI yASAQ aAGSa 6KSNB LINRPRdAzOGAZ2Y AYTFNI &l
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An issue regarding a new production siteNorth 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 clogeEion is necessary dugn

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 expansionlddae made in North America.

An alternative is to place the production in a European-tmst 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 Z&ch Republic where Alfa Laval has sites and in addition is the market

where one of Alfdex future customery, is located. As previously pointed out, it is not the

economical benefits in form of cheap labor and low material costs that is central foxAddarding

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 cqstint 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 ovetadingth 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 coperaton 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 neclydgated 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 salesffice 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 Gtése and Indian markets to be forced to use a faffltient

crankcase gases cleaning solution Alfdex should evaluate the option to develogadbseparator

in addition to their existing higperformance separator. The Chinese market is a huge potentia
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 Aidmanufacturing 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 afest alternative. Right now no internal factors that would motivate an expansion
outside of Landskrona within five years could be identified:

9 There is no explicit customer demand or requirement to have production in other countries.

1 Since Alfdex already@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.

1 Alfdex orderwinners are product performance and customer redas which most likely will
be affected by expanding or moving some parts of the production.

9 Itis not certain that Alfdex would gain more customers or that the economical benefits in
labor and material cost in lowost countries should surpass the addii@ overhead costs
and the investments of a new site.

1 An additional site would require many resources from Landskrona before it could work
autonomously.
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The Landskrona site has all the necessary qualifications to expand the production. It has the
advantge 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 continng 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 aha close caperation 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 Landskand expanding
onsite if necessary. In addition the team recommends:

1 That Alfdex shoulémploya salegpersonand/or establishtechnical support in the USA.

9 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

High

Own
Competitive
Position

(Q,D,Cisa
strength)

_{__pxm EImz Du_,._____um._._._._..,.__,m

E_bzcmbnéwm _z.IOCmm

Low

BUYAS COMMODITY

BUY THROUGH PARTNERSHIP

Low

Component of strategic Importance to the company High




Appendix 2- Haldex and Alfa Laval production facilities wdwide

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 Kift

Europe Hungary Haldex Tration

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 Mexo 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 andAlfa Laval production facilities worldwide

Asia other Korea Plate HE

Asia other Japan Plate HE

China China Plate HE, Brazed HE, HSS, Tank Cleaning Eg.
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
Euope 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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