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Abstract 

The build-to-order supply chain strategy is relatively new, and has got attention of re-

searchers and industry, with successful implementation in many industries and compa-

nies, like Dell computers, Compaq, and BMW. Automotive industry is one of the indus-

tries where build-to-order has shown good results. Automobile manufacturer always 

wants to build cars on orders since the birth of mass production, and build-to-order 

strategy let them do that. Information technology is the enabler that made it happen, by 

bringing all stakeholders on one platform. 

The purpose behind this work is to study how suppliers and original equipment manu-

facturers coordinate, plan, and communicate with each other, and what are the roles that 

they have to play to perform these activities. For this we developed a frame of reference, 

and defined key operational definitions, examine the upstream and downstream supply 

chains, establish framework for build-to-order (BTO) in automotive industry, explained 

supplier parks and their effectiveness, original equipment manufacturers (OEMs) activi-

ties, and modularization in BTO supply chain.  

The research approach we adopted to collect primary data through empirical study of 

Volvo Cars, by interviews and from the literature about Volvo cars. The collected data 

from Volvo cars later analyzed with the concurrence literature and theories presented in 

the frame of reference.  

In the empirical findings, we observe that suppliers and OEMs work in the very closely 

knitted web, which supported by information and communication technology. This sys-

tem keeps suppliers and OEMs update all the time about the incoming orders and deli-

veries to made. On the basis of analysis, we are able to make observations that there is 

heavy flow of information exchange between the actors of BTO supply chain, and the 

activities between them are highly complementary. As they are working within the sup-

plier parks, the structure of activities is highly dependent. The main objective of adopt-

ing BTO supply chain strategy in automotive industry is to offer more variants to cus-

tomers and manufacture those variants efficiently, by leveraging the advantages of out-

sourcing and information technology.  
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1 Introduction  

1.1 Background 

Developing trends in international arena has forced many global firms to revisit their op-

erations strategy. Their operations are moving from centralize to decentralize in order to 

gain markets. In order to accomplish this, companies have gone through number of 

changes in terms of strategies, tactics, and operation with the goal of matching the market 

needs. There are multiple competitive performance objectives on which companies com-

pete today like quality, price, responsiveness, flexibility, and dependability. To achieve these 

objectives an efficient supply chain required in which mass production is converted into 

mass customization. Mass customization has become a major objective of many Fortune 

500 companies (Gunasekaran & Ngai, 2005).The idea of mass customization is seen as ―ability 

to use of flexible processes and organizational structures to produce varied and often individually customized 

products and services at the price of standardized, mass-produced alternatives‖ (Hart, 1996, p. 13).  To-

wards this end, firms have developed a build-to-order supply chain (BTOSC) to be flexi-

ble and responsive (Gunasekaran & Ngai, 2005).   

Build-to-order supply chain (BTOSC) means a demand-driven manufacturing approach, in 

which the products are planned and built against to a confirmed order received from a final 

customer or consumer. By final customer means whose identity is known, an individual 

and owner of the finished products. In this supply chain, it excludes the all intermediaries, 

like dealers, sales companies etc., between final customer and the original equipment manu-

facturer (OEM) (Parry & Graves, 2008). The order placement system is very sophisticated, 

as it takes information from forecasting system and the received orders, and then directs 

the suppliers according to the product ordered. All parts are not scheduled as BTOSC, but 

the expensive parts would schedule using BTOSC. As we are taking automotive industry as 

our study area, the nut bolts, mirrors windscreen wipers, for example, are scheduled 

through build-to-stock (BTS), where as engines and transmissions which schedules using 

BTOSC (Parry & Graves, 2008; Gunasekaran & Ngai, 2005).  

This chapter presents the background, research problem, purpose, research questions, delimitations, and out-line 

of thesis. The main purpose of the chapter is to introduce the topic and to make the reader understand about the 

problem studied. 
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BTOSC is very similar to ―lean philosophy‖. Lean as a concept is ―a method of removing wasted 

efforts from the processes while protecting and enhancing customer value” (Sadler, 2007, p.248). Lean 

manufacturing can be defined as achieving “a waste-free production process by finding out what end 

customer want and reducing the manufacturing steps to minimum required to achieve the customers‟ precise 

needs” (Sadler, 2007, p.248). This shows that lean production approach also caters to the fi-

nal customer and their needs, just like BTOSC. Both, lean and BTOSC, are customer cen-

tred strategies. They pull the product through the supply chain, according to their specific 

demands. BTOSC is specifically used as a manufacturing strategy, where as we can also ap-

ply lean approach in service industry.  

There were different eras in the automotive manufacturing.  It was Henry Ford who laid 

the foundation of modern-day mass production techniques by introducing assembly line 

mass production, which was based on the inter-changeability of components on the mov-

ing assembly line (Holweg, 2008). Then there was GM, which was based on the vision of 

Alfred P. Sloan who initiated a more decentralized organizational structure, which helped 

GM to offer broad portfolio to their customers, Sloan offered “a car for every purse and pur-

pose” (Holweg, 2008, p. 15). After that there was post-war period, Japanese automotive in-

dustry came up with lean production models, especially Toyota, and gave tough competi-

tion to rivals in USA and Europe. Lean production approach offers better deal to custom-

ers in terms of cost and quality. These eras are the foundation of the today automotive 

manufacturing industry (Holweg, 2008). 

The traditional manufacturing approach pushes manufacturer to hold huge inventories, 

where in today‘s scenario automotive manufacturers want responsiveness and flexibility in 

their operations, so that they can keep minimum inventory levels. But they also don‘t want 

to face stock out situation. The traditional approach is to keep high inventory levels, but 

today companies are developing different strategies to respond to persistently changing 

demands (Lyon et al., 2006).  

BTOSC strategy facilitates automotive manufacturers to cope with this problem. It aids the 

manufacturers to be more responsive and flexible in their ability to increase the production 

capacity, to decrease the uncertainty and to meet the consumers demands (Fisher, 1997). 

For this reason, BTOSC has numerous advantages for automotive manufacturers.  
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1.2 Problem Statement 

Automotive manufacturing is a global industry produced 70 million new cars in year 2008 

(AutoNews Europe, 2005), and stand for a large proportion of gross domestic product in 

developed countries, for example,  5% in the United Kingdom (Crain, 2002). The automo-

tive industry facing a period of significant change in Europe, due to low-profits, over-

capacity and surplus of finished stock. The current scenario in automotive manufacturing 

and distribution represents an elderly industry trying to keep pace with the growing digital 

economy, increasingly price conscious and ever demanding customers, who want to buy 

customized vehicles and to be delivered in short lead times. Now vehicle manufacturers do 

not focus on selling cars from stocks but they are transforming their business models away 

from mass production to mass customization and BTOSC (Howard et al., 2005). 

The BTOSC facilitates manufacturers in eliminating the excess inventory, reducing the ve-

hicle discounted dealerships that can demand a premium price for the customized vehicle 

and deliver according to the customer choice. On the other hand, this raises the impor-

tance of running system to execute order efficiently with help of integrated information 

flow, where IT infrastructure of the firm still reflects the hierarchical, function-oriented na-

ture of communication in many corporations (Sharif et al., 2007). The increased usage of 

BTOSC shows us the disappointment in the marketplace with traditional vehicle produc-

tion philosophy, which first builds the vehicle and then finds the customer. European deal-

ers are expected to hold inventory between 60 to100 days which amounts to billions of dol-

lars (ATKearney, 2003). In USA vehicles are sold from the dealer‘s stock, but now 74% 

customers are more inclined to wait and buy vehicle according to their choice, rather than 

buying from the dealers stock (Business Wire, 2001). For this reason, manufacturers are now 

developing new methods and searching new probabilities of lowering order-to-delivery 

time to the customer through their own initiatives: that is, BMW — ‗Customer Orientated 

Sales and Production Process‘; Ford — ‗Order Fulfillment‘; Renault — ‗Project Nouvelle 

Distribution‘; and Volvo — ‗Distribution 90‘ (Howard et al., 2005).  

The reason behind this mass-customization BTOSC approach is to improve the base of 

their competitive advantages and to develop the ability to respond quickly to the demand 

of customer for their ordered vehicle. In automotive industry we want to study the BTOSC 

with the respect of elements that are important to consider in the upstream BTOSC. We 

choose Volvo Cars for our study. The reason behind choosing Volvo is that it is Sweden‘s 
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leading cars manufacturing company, and have handsome share of car market in European 

and North American markets. We will use Volvo as our base line to reach the conclusion 

of our research questions.  

1.3 Purpose 

The purpose of this thesis is to study how Volvo Cars (OEM) is working according to the 

build-to-order supply chain.  

1.4 Research Questions (RQs) 

Developing and selecting research questions is a task that one have to do very thoughtfully, 

because the frame of reference and methodology depend on it. Before finalizing the re-

search questions, one should have complete understanding of the idea and background of 

it. It is quite often observed that researchers change their research question in course of the 

study, which also affects the frame of reference and methodology.  

Our research questions are related to the relation between suppliers and automotive manu-

facturer and activities performed by them in BTO supply chain in the automotive industry. 

1. How doesVolvo Cars coordinate with its suppliers in BTO supply chain manufac-

turing strategy?                                                                                                                                                                                                                                                                                                                                                                                                                               

2. What are the production activities; performed by Volvo Cars in a BTO supply 

chain strategy? 

1.5 Delimitation 

We will emphasize our case study on Volvo Cars Corporation specifically Volvo Torslanda 

plant Gothenburg and we will not focus on other plants of Volvo group, because that will 

not only increase our scope of study dramatically, but also increases geographical and fi-

nancial aspects of the study. 

In this study authors also want to clarify that they did not study other plants Volvo Cars, 

Ghent and Uddevalla, and the heavy vehicles produce by Volvo also comes in the delimita-

tion of this study.  
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The theoretical framework was built after pre-study interviews and studies that could be 

applicable to our research. Technical process can sometimes be very specific and since we 

lack of the technical background needed to understand them, the study was therefore li-

mited to the areas of our competence. This is also the reason why we chose not to analyze 

issues with technical content. While using Volvo cars as a case study, we will not evaluate 

logistical and distributional aspects in depth.   

We emphasized that our study will particularly focus on the coordination activities of Vol-

vo Cars Torslanda and its suppliers in build-to-order supply chain as well as the production 

activities of Volvo Cars. 

  



  

 
14 

 

 

 

Chapter 1: Introduction 
This chapter begins with a background of 
the topic selected, and relates it with the 
automotive industry; develops a problem 
statement; draws a purpose of our study; 
formulates the research questions to be 
answered; delimits the scope of our re-
search work; and finishes with the outline 
of out dissertation.  

Chapter 4: Empirical Study 
The chapter begins with Volvo Cars, histo-
ry and current situation of them. Before 
discussing the activities of suppliers and 
OEM, there is BTO supply chain model. 
Later, activities of suppliers and OEM are 
discussed and how they coordinate with 
each other for the production of vehicles, 
and highlighted the production plans.  
 

Chapter 2: Frame of Reference 
In this chapter we give the theoretical basis 
for study by defining key terms, discussing 
BTOSC, its benefits and roles in industry, 
establish a framework with the automotive 
industry, elaborate the suppliers activities, 
coordination with the OEM, advantages of 
modularization.  

Chapter 5: Analysis 

Here we present our analysis. In this chap-
ter we tried to connect the findings from 
our empirical study with the frame of ref-
erence.  

Chapter 3: Methodology 
Here, chapter presents a description of re-
search approach and strategy we selected 
in order speak about the research ques-
tions we developed for our thesis. Another 
discussion about the respondents and lite-
rature we selected. The matter of validity 
and reliability has also been taken into ac-
count.  

Chapter 6: Conclusion 
This chapter presents summary of our 
work and results from study, and proposes 
future research suggestions. 
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2 Frame of Reference  

2.1 Supply Chain Design 

When we deem over supply chain designs, we can take advantage of some very basic prin-

ciples to boost the product flow across the value chain and respond to fluctuating customer 

demands. Tough, supply chains are not stagnant. It is supply chain manager responsibility 

to efficiently plan the execution of the system and the ICT that bridge to the evolving dy-

namics of the industry (Reeve & Srinivasan, 2005; Collin et al 2009).  

Reeve & Srinivasan (2005) discuss four main types of supply chain designs, depending on 

their attributes and weakness. They argue that supply chain managers today should always 

prepared to review the effectiveness of their supply chain designs and should alter the de-

signs to better fit according to the needs of the companies. 

2.1.1 Four Types of Supply Chain Design 

Supply chain delivers products to the customer using one of the following four basic 

process structures (Reeve & Srinivasan, 2005).  

2.1.1.1Build-to-Stock (BTS) 

The BTS supply chain gives fastest response time to the customer. The product is manu-

factured before receiving any kind of order. Customers order is satisfied from the retail 

outlet or from the stocking point of that product (Blanco, 2002). The BTS supply chain is 

used for low-value products, which customers consume on daily basis, like Diet Cola, Ariel 

Detergent, etc. And customer values immediate response for such products, so such type 

of products is manufactured and supplied using BTS model. We agree that the price of 

such goods is low, but choice of selectivity is also low. There is no room for configuration 

in these products (Blanco, 2002). The customer has to buy what is on the shelf. The BTS 

model lacks flexibility in offering choices to consumer. Some of the critical components, 

like aircraft components are supplied using BTS supply chain (Reeve & Srinivasan, 2005). 

This chapter will focus on background and framework development of BTOSC. The chapter goes through 

literature conceptual development of BTOSC. There will be a comparison between BTOSC and other 

supply chain designs and strategies. After this we will do an in-depth study on BTOSC in automotive in-

dustry. All these concepts and theories help us to develop a framework for our research questions. 
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2.1.1.2Configure-to-Order (CTO) 

The product is assembled when order is received with standard modules and components, 

like desktop and laptop computers. The CTO supply chain initiates on the arrival of order, 

than assembly of product starts from components which have already been replenished in-

to the inventory (Papadakis, 2003). In this model, the customer enjoys greater final-item 

choices. The automobile industry is another good example. The automobile manufacturers 

are implementing the initial stages of CTO model with the close cooperation with their dis-

tributors and dealers. The intention is to offer customers a combination of options than 

normally available at the dealer‘s showroom (Miller & Wacker, 2000). But still, the custom-

er has to wait for the vehicle until it is assembled according to the specifications. The main 

issue with the CTO model is how promptly customer‘s needs are satisfied, especially how 

much lead time they are able to reduce from assembly to the final delivery. The North 

American automobile industry is now targeting delivery of a custom-assembled car within a 

week of the order being placed, compared to the multi-week window in which it operates 

today (Willcox, 1998; Reeve & Srinivasan, 2005). 

 

Figure 2.1: Basic supply chain design structures adopted from Reeve & Srinivasan (2005, p. 52) 
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2.1.1.3 Build-to-Order (BTO) 

In the BTO supply chain, the fabrication and production process start on the customer or-

der. The end-item produced under BTO model in highly customized and is quite costly to 

manufacture. The requirements for the BTO are sketched in usual material requirement 

planning (MRP) structure (Fredriksson & Gadde, 2005). In this model, there has to be in-

tegrative relationship between supplier and manufacturer. Once all the requirements, of the 

received order, are in place, the production starts to meet the specific quantities and lead 

times. Because BTO follows a scheduled production period so MRP activities has to be 

very coherent. The whole BTO supply chain has to be very closely knitted, because any dis-

ruption in material flow could delays in the delivery. That is the reason the MRP chain has 

to be open to changes in purchase due dates, dispatch list and customer promises. This 

leads to variation in the capacity of overall supply chain (Reeve & Srinivasan 2005). 

2.1.1.4 Engineer-to-Order (ETO) 

In ETO, the supply chain starts from the design phase. This model offers us a truly custo-

mized product that requires unique drawings and parts. These products are manufactured 

for very specific purposes, and are very expensive to develop (Gosling & Naim, 2009). The 

product is custom in nature which takes long lead times to develop. For this reason, the 

MRP system comes in play to take care of components requirements in ETO. The ETO 

mostly recognizes as single-lot job shop environment where prototypical processes take 

place. The upstream planning is often complex and varied to downstream distribution sys-

tem. The transportation of finish product is often done in single units (Reeve & Srinivasan, 

2005). The examples for ETO products are NASA space station, high-end customized sa-

loon, sports car, etc. 

2.2 Build-to-Order Supply Chain (BTOSC) 

BTOSC is a fusion of leanness, agility and Just-in-Time (JIT). First, we will make connec-

tion between lean, agile and JIT approaches. Lean manufacturing was first introduced by 

Toyota, in their Toyota Production System (TPS), and JIT was part of TPS program, and 

even the TPS and JIT were used interchangeably back in 1980s (Hallgren & Olhager, 2009). 

According to Narasimhan et al. (2006), we can say production is lean if it is achieved with 

least amount of waste, minimal inventory and efficient operations. Lean manufacturing is 

all about performing operations efficiently, with the help of JIT. Because JIT helps in eli-
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minating inventory, and delivers components and parts when they needed in assembly 

process (Hallgren & Olhager, 2009). While Agile manufacturing is about efficiently chang-

ing in response to state of uncertainty and fluctuating demands (Narasimhan et al., 2006). 

Sharifi & Zhang (2001) stress that agility not only as responding to the change environment 

in quick time but also exploiting those changes and taking them as opportunity to build ad-

vantage in the market. Agile manufacturing also allows introducing new products into the 

system, with very short lead time (Sharifi & Zhang, 2001). This encapsulates these three 

concepts for BTOSC, and shows that BTOSC is blend of lean, JIT and agile manufacturing 

approaches (Hallgren & Olhager, 2009).  

In BTOSC, the customer triggers the supply chain by placing order. This manufacturing 

strategy is demand-driven, where the product is planned, built and pulled through the 

chain. The final customer by-passes the all intermediaries, like dealers, and directly place 

the order to the OEM. But OEM also has to build a platform where customers can contact 

and confirms his/her order. It also gives flexibility to the customers to change it specifica-

tions of the confirmed order (Parry & Graves, 2008). But before that the OEM has to be 

responsive and flexible in its operations, to fully respond to the customers‘ demands. Here 

in BTOSC, it‘s not only OEM who has to be flexible and responsive in their operations but 

suppliers should be totally complying with the standards of the OEM, so that they respond 

efficiently to customer orders. Some suppliers work closely with the OEM, where other 

produce parts following build-to-stock (BTS) production approach. The suppliers follow 

BTS produce parts like tyres, windscreen wipers and non-expensive items. Where the sup-

pliers who work in close proximity with OEM provide expensive modules like engines, 

transmission, exhaust system, interior items etc., because such items have different variants, 

from where customer can choose. And that is why these suppliers follow BTOSC produc-

tion approach (Parry & Graves, 2008; Gunasekaran & Ngai, 2005).  

The global arena is changing due to severe competition between companies which is forc-

ing them to revisit their operational strategies to secure market share and improve their 

profit margins (Gunasekaran & Ngai, 2005). Particularly, BTOSC market, which is driven 

by mass customization and e-commerce, are putting pressure on manufacturers and retail-

ers to shrink planning cycles, compress manufacturing lead times, and speedy distribution 

system (Tyan et al., 2003).  
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2.2.1 Difference between Traditional Supply Chain Management (TSCM) & 
BTOSC 

In the Table 1 the difference between traditional SCM (TSCM) and BTOSC by considering 

the major functional areas (marketing, production, and logistics) and major operations is-

sues (customer relationship management, managing uncertainty, finished goods inventory, 

and supplier development) (Gunasekaran & Ngai, 2005). TSCM fulfills customer demands 

from bulk stocks, whereas BTOSC builds products based on order from customers. In 

TSCM, manufacturers‘ concern is on stable production schedule with decisive demand, but 

in BTOSC the customer is at core and supply chain is elastic. In BTOSC, the logistics are 

molded according to the specification of the customers demand, but in TSCM the focus is 

consolidation and bulk approach (Fredriksson & Gadde, 2005). The customer is essential 

part of BTOSC, while in TSCM the concern is more on the demands of dealers and retail-

ers. The situation of uncertainty is managed in TSCM by keeping buffer stock of finished 

goods, where in BTOSC the information management system handles the uncertainty by 

having components as buffer. The lead times are long for delivery in TSCM, while BTOSC 

functions on collaborative and responsive approach (Gunasekaran & Ngai, 2005). 

Table 2.1: Difference between traditional & build-to-order supply chain adopted from Gunasekaran & Ngai 
2005, p. 426 

Reference Traditional SCM BTO supply chain 

Marketing Push – sell from stock Pull – build to customer order 

Productions Focus on level and stable schedules: 
fixed order lineup 

Customer demand focused on 
supply chain flexibility 

Logistics Mass approach – non differentiated Fast, reliable, customized 

Customer relationship Dealer owned Shared across the extended enter-
prise 

Managing uncertainty Finished goods inventory buffers Strategic part buffers and informa-
tion management 

Finished goods inventory High stock control Low, condensed dealer stock levels 

Suppliers Long lead times Collaborative/responsive 

There is a difference between TSCM and BTOSC in their level of flexibility and respon-

siveness to changing market environment. A long-term relationship with suppliers, dealers, 

distributors, retailers and customers are integral part of TSCM philosophy. TSCM is push 

system, but BTOSC is a pull system, where materials are pulled through chain based on the 
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customer orders. Operations of TSCM are local, whereas BTOSC‘s are global to some ex-

tent. In the view of fact that BTOSC is a global chain which requires different management 

approach that TSCM (Gunasekaran & Ngai 2005).  

2.2.2 BTOSC Definitions 

A. Gunasekaran & Ngai (2005) have put forward different definitions of BTOSC from dif-

ferent perspectives.  

They define BTOSC as “the system that produces goods and services based on individual customer re-

quirements in a timely and cost competitive manner by leveraging global outsourcing, the application of in-

formation technology and through the standardization of components and delayed product differentiation 

strategies (Gunasekaran & Ngai, 2009, p. 319).  

BTOSC defines as concept ―as the configuration of forms and capabilities in the supply chain that 

creates the greatest degree of flexibility and responsiveness in cost effective manner” (Gunasekaran & 

Ngai, 2005, p. 426). 

BTOSC defines as strategy ―the value chain that manufactures quality products or services beased on 

the requirements of an individual customer or a group of customers at competitive prices, within a short span 

of time by leveraging the core competencies of partnering firms or suppliers and information technologies such 

as the Internet to integrate such a value chain” (Gunasekaran & Ngai, 2005, p. 425). 

BTOSC defines as process “a value chain that activates the processes of building the products based on 

individual customer requirements and by leveraging information technology and strategic alliances with part-

nering firms for required components and support services such as logistics. The aim in BTOSC is to meet 

the demands of individual customers with short lead time and minimum inventory and production costs 

along the value chain” (Gunasekaran & Ngai, 2005, p. 426). 

2.2.3 BTOSC: Objectives 

Gunasekaran & Ngai (2005) describe the main objectives of BTOSC:  

i) To determine the optimal product mix based on the demand for products. 

ii) Determine the optimal point of product differentiation along the value chain (cus-

tomer order decoupling point). 

iii) Optimize the cost of logistics. 

iv) Develop a suitable architecture for organization and for information systems.  
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2.2.4  BTOSC: Responsiveness & Flexibility 

Today‘s market is changing dramatically by assorted customer tastes and preferences, rapid 

advancement in technology, and globalization of management (Hsu & Wang, 2004). Cor-

porations around the globe using responsiveness and flexibility as competitive weapon to 

stay ahead and capture bigger market share. BTOSC endows with responsiveness and flex-

ibility that facilitate companies to produce the products that customers have demanded. 

This model nullifies the reliance on forecasts, batches, inventory, or working in capital 

(Gunasekaran & Ngai, 2005). BTOSC gives advantage to the company by reducing the 

handsome inventory carrying cost, forecasting, expediting, and setup required to customize 

products or services. BTOSC increases manufacturer capabilities to respond on time to 

market demands. To achieve this, a system required which provides real time information 

flow, and which brings partners closer to fully optimize system (Waller, 2004; Fredriksson 

& Gadde, 2005).  

The BTOSC system depends strongly on the tight knitted relationship between upstream 

supplier of parts, the midstream manufacture and assembler of components, and the 

downstream distributor finished goods in the supply chain (Chen et al., 2003). Its require-

ments vary from conventional mainstream production models. A BTOSC system should 

end day with empty tables (no work in process), maintaining zero inventory on finished 

goods, and building products to order only (Wagner et al., 2003). Holweg & Pil (2001) had 

put forward three dimensions of successful build-to-order strategy: 

Table 2.2: Three Dimensions of a successful BTO Strategy adopted from Holweg & Pil, (2001, p. 76) 

Process Flexibility Product Flexibility Volume Flexibility 

 Link customer require-
ments directly to produc-
tion, so that decisions are 
based on real customer 
demand, rather than on 
demand forecasting. 

 Bring customization 
closer to the customer to 
avoid relying on stock fi-
nished products. 

 Reduce dependency on 
full capacity by negotiat-
ing with workers and 
suppliers. 

 Integrate suppliers to 
make orders visible to all 
value-chain partners. 

 Manage product variety 
by understanding the 
cost and profit implica-
tions of choice. 

 Diversify production 
plants to cope with vo-
lume variability. 

 Perpetuate sales data 
through the supply chain 
to avoid any time delays 
and enable a fast re-
sponse to changes. 

 Make support structures 
more mutable to enable 
total responsiveness.  

 Use incentive to manage 
demand level and profits, 
rather than relatively dis-
count excess stock. 

 
 

Optimization across the entire value chain, rather than in selected parts 
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2.2.5 BTOSC: Factors that Affects 

The market requirements are changing, demanding for diverse product variety, which af-

fects significantly the BTOSC (Miemcyzk & Howard, 2008). Researchers have found that 

manufacturers have faced an apparent tradeoff between increased varieties for customers 

and decreased operational efficiency, which heighten the manufacturing cost (Berry & 

Cooper, 1999; Salvador et al., 2002). This phenomenon directly and negatively affects effi-

ciency through diseconomies of scale and increases in inventory (McCutcheon et al., 1994; 

Fisher & Ittner, 1999) which leads to the cost of flexibility.  

One of prerequisite of developing a BTO operations strategy is to realize the cost of flex-

ibility. It, flexibility, can be viewed, as a factor affecting responsive supply chain, in three 

forms. First is volume flexibility which involves methods to ramp up and down production 

(Jack & Raturi, 2002), than, mix flexibility requires multi-skills and rapid shift in technolo-

gy, and finally the process flexibility which counts on the integration and synchronization 

of planning and information systems (Holweg & Pil, 2001).  

2.2.6 BTOSC: Benefits 

In BTOSC, manufacturer can inject new orders during production. The order also matches 

to exact product based on the customer‘s individual requirements. It helps manufacturer to 

react on time to the market conditions. It also facilitate in reducing time in customer prefe-

rences and product mix, so that customer demand can be anticipated by sales system (Fre-

driksson & Gadde, 2005).  

2.2.7 BTOSC: Limitations 

Companies have to invest big money to implement BTOSC. The money goes in redesign 

the internal organizational structure, technical processes, shifting from traditional and fun-

damental product distribution channels and customer service procedures, and to train the 

staff. Responsiveness and flexibility are the key objectives of BTOSC. But they have their 

own limits with regard to the point of speed and flexibility in catering to the changing cus-

tomer requirements. For example, modularity based on the commonality of components 

parts still plays an important role in BTOSC. It is a circle of partners and supplier increases 

as level of responsiveness and flexibility is required. As a big number of components and 

parts are outsourced, there is requirement to for suppliers to adapt responsibility and flex-
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ibility by developing suitable strategic alliances on basis of core competencies and inte-

grated enterprise information system (Holweg & Pil, 2004).  

2.3 Automotive Industry 

The automotive industry has made a radical transformation over the century. From small 

workshops that used to made customized vehicles for few customers, to the Ford‘s mass-

produced Model T, which bring motoring to the general public, and to the Toyota Produc-

tion System, which showed the world that high productivity and high quality can also be 

achieved in the same era (Holweg, 2008).   

The origin of today‘s automotive industry can be sketch out to Henry Ford, who founded 

on the ―inter-changeability‖ of components and the exercise of moving assembly line, laid 

the basis of for modern-day mass production techniques. We also observed that the basic 

features of car have not much changed since Ford‘s era: a car with four wheels, driven by a 

gasoline engine and body is still welded together from pressed metal parts. Due to single 

product portfolio, Ford was overtaken by GM, based on the vision of Alfred Sloan, which 

offered customer a diverse product range, the choice they wanted. GM also introduced the 

decentralized organizational structure which helped them in capturing a bigger market 

share in US and also in Europe for the time being. But after Second-World War, which 

shrivels the production, the automotive industry saw a new competition from east. Japa-

nese company Toyota offers much better deal to customer than its rivals, in terms of cost 

and quality, in US and Europe (Holweg, 2008; Holweg & Pil, 2004).  

As the second century started we have seen drastic changes in automotive industry. We 

have noticed both record profits and bankruptcy of global manufacturers, massive joint 

ventures, mergers, de-mergers, due to emerging new markets, and ever amplified automo-

bile demand. If we study the present situation of global automotive industry, the apparent 

conclusion we would made is that this is an industry in deep trouble. In the last year, in US 

the GM posted a loss of $8.6bn dollars, and people lost their jobs in both GM and Ford 

summed to 60,000, and 26 plants closed in North America alone by 2008. In Europe, the 

situation is not far different. In January 2006, Volkswagen to announce to cut 2,000 jobs, 

and Mercedes and parent company Daimler-Chrysler slashed their workforce by 14,500, 

combined (Holweg, 2008; Holweg & Pil, 2004).  
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So we can say that automotive industry is no more a happy place at the start of second cen-

tury. Despite the depressing news, we are manufacturing more vehicles than ever before. 

The global production, in 2004, of passenger cars stayed at 42.5 million units, with 21.2 

million commercial vehicles, which brings us to the total of 837 million vehicles on road 

which has to maintained and serviced. The automotive industry has experienced a growth 

of 2.2%, 1.8% for passenger cars, every year since 1975. One would think that why this ma-

ture industry, where entry barriers are high, with continuous growth, is finding hard to sus-

tain its business and profits (Holweg, 2004; Holweg & Pil, 2008).  

2.4 BTOSC in Automotive Industry 

The automotive industry is a difficult market to compete in, due to the intensity and com-

plexity of competitive pressure faced by the firms. In this industry, the competition is based 

on varied dimensions: development of attractive models, building strong brands, and lean-

ness in operations at the same time (Fujimoto, 2006).  

According to Automotive News (Autoweek Online, 4 July 2002), the automakers are busy 

on taking build-to-order initiatives, finding huge potential for cost savings. Automotive 

original equipment manufacturers (OEMs) are striving to simplify their supply chains and 

increase efficiency through rationalizing the supply base, putting forward new combination 

of supply requirements, which includes global sourcing, full service supply and design for 

manufacturing/design for assembly, and outsourcing activities, which have always been 

traditionally considered part of automotive manufacturer‘s ―territory‖ (Collins, Bechler & 

Pires, 1997). OEMs are operating in a dynamic environment, where ultimate objective is to 

fulfill customer demands, efficiently. Kumar (2001) suggests that coordination among the 

partners and speedy processing are more vital that the optimization of supply chain, espe-

cially when there is an environment of dynamic demand. Because if there is tight integra-

tion between manufacturer and supplier, than there could be a significant reduction in the 

lead times, and customer gets his/her car on time (Coronado et al., 2004).  

BTOSC is an answer to all above mentioned concerns. Because it is the customer who 

―pulls‖ the product through the supply chain, which helps the manufacturer in eliminating 

substantive waste and overproduction (Miemcyzk & Holweg, 2004). Whereas the lean pro-

duction approach by producers have cultivate unquestionable improvements in productivi-

ty and quality in automotive industry (Holweg & Pil, 2001). The prominent OEMs have as-
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sessed the BTOSC initiatives with the objective to enhance the number of cars that are 

built to customer specifications, while simultaneously declining their order-to-delivery 

(OTD) lead times (Reichhart & Holweg, 2008). The table 2-3 below gives us a picture of 

mainstream automobile manufacturer‘s BTOSC programmes. Most of them are trying to 

achieve an OTD target of 2-3 weeks; some of them are far from attaining this target 

(Miemcyzk & Holweg 2004).  

Table 2.3: BTO programs at vehicle manufacturers, adopted from Miemcyzk & Holweg 2004, p. 173. 

 

2.5 Suppliers in BTOSC in Automotive Industry 

Every supply chain has three major players: supplier, manufacturer and customer. But the 

level of involvement differs in each of the supply chain strategy. In BTOSC, the supplier 

plays a vital role in the successful implementation of the BTOSC (Coyle et al., 2002).  

2.5.1 Suppliers in Automotive BTOSC 

The requirements for BTOSC are different from traditional mass production approaches, 

such as make-to-stock. Fisher (1997) recommends that one should consider factors like ex-

pectedness of demand for the product, the efficiency required and response from the mar-

ket, before developing a supply chain. The major prerequisite to form supply chain pers-

pective is the tight integration of supplier production schedules into customer production 

schedules (Holweg & Pil, 2001). The main constraints to this integration can be geographi-

cal location between suppliers and customers. The reason behind that is daily assembly 
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schedule and vehicle assembly sequence are of minor use when suppliers are located hun-

dreds or thousands of miles away which leads to longer lead times. This results in holding 

stocks by suppliers and customers to cope with lead times and variability in production 

schedule (Miemcyzk & Howard, 2008). To manage the cost of flexibility for BTOSC, we 

need strategies, because suppliers are continuously pushed by OEMs to cut down the time 

needed to deal with deviation between planned productions and receive orders. Supplier 

Parks is one of strategy to cure this problem.  

2.5.2 Supplier Parks 

One of the efforts in recent years to provide the level of flexibility demanded by BTOSC 

approach that has grown is the ―supplier parks‖, concept of locating clusters of suppliers in 

the close proximity to the site of final product assembly (Miemcyzk et al., 2004). For logisti-

cians the facility location has always been an important discipline to study, but its benefits 

to BTOSC has been recently considered. According to Miemcyzk et al., (2004) cited in 

Lyons et al., (2006, p. 1096), “a supplier park is the concentration of dedicated production, assembly, 

sequencing or warehousing facilities run by suppliers or a third party in close proximity – i.e. within 3 km - 

to one original equipment manufacturer (OEM) plant”. The most common activities carried out by 

supplier parks are ―warehousing and inventory management, sequencing, manual assembly 

and late configuration‖ (Cullen, 2002; Kuchan, 2002; Miemcyzk et al., 2004). One of major 

advantage of supplier park is that it increases the reliability of supply because the delivery 

time from finished component to assembly is not more than few minutes (Larsson, 2002). 

Firgant & Lung (2002) propose that supplier‘s closeness to production gelled the coherence 

between the external transfer goods and internal production tempo. Researchers have also 

highlighted that proximity allows a close enunciation between a physical flow and informa-

tion flow that are associated with the delivery process (Firgant & Lung, 2002).   

Supplier parks have become an accepted business model in the automotive sector. Automo-

tive News Europe (2005) reported that there were 23 supplies parks spread across Europe. 

The prominent OEMs those have implemented this supplier park approach includes Ford, 

GM, Fiat, Peugeot, Renault, BMW, Mercedes, Volvo and Volkswagen (Miemcyzk & How-

ard, 2008). The switch to supplier parks has made it possible to reduce lead time in vehicle 

assembly significantly. Pfohl & Gareis (2005) suggest that the establishment of supplier 

parks in the automotive sector is “an increase of the delivery service level, cost savings and development 

or safeguarding of tight relationships for just-in-time procurement” (Zibell, 1990; Taylor 2001; Pfohl 
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2004a cited by Pfohl & Gareis, 2005, p. 305). It also helps to BTOSC in offering more op-

tions to customers as shrinking the size of stocks of components and parts. Lewis & 

Wright (1999) point out that modular supply is intentioned towards the BTOSC operations 

bringing suppliers, manufacturers, distributors, and dealers in one circle. Bumeister & Col-

letis-Wahl (1997) explain that modular production and sequential delivery plays vital role in 

strengthening the structure of supplier parks.  

2.5.3 Synchronous, Sequential JIT in Supplier Parks 

In automotive industry, one of the foremost attribute of Supplier Park is synchronous se-

quential JIT. In this frame, the whole vehicle assembly is relying on the timely delivery of 

components. Sequential JIT necessitates suppliers to transport customer-ordered compo-

nents in the exact similar sequence and synchronized with the final assembly process 

(Hoekstra & Romme, 1992). The integration and responsiveness could be go to next level 

if the point where synchronous sequential JIT takes place is shifted backwards, upstream in 

the chain. That would enable us to not only to make synchronous deliveries between first-

tier supplier and the OEM, but it would be feasible to carry out synchronous sequential de-

liveries between second-tier and first-tier suppliers. This will also shift the decoupling point 

upstream in the chain. The decoupling point shows that how a customer order gets into the 

goods flow and therefore splits order-driven from forecast- driven activities (Lyons et al., 

2006).  

In figure 2.2 below, the illustration 1 shows us the long distance between the tiers of sup-

pliers which makes goods-flow infeasible. The deliveries of component are in batches of 

variable sizes and the decoupling point resides at OEMs facility. In illustration 2, with in-

ducting Supplier Park, the decoupling point moved to the second tier supplier due to the 

close proximity between the tiers. This made it possible for the players to make synchron-

ous sequential deliveries between the second and first tier suppliers and the first tier and 

OEM. The illustration 2 depicts more integrated suppliers which enable a high degree of 

BTOSC in the vehicle manufactured than illustration 2 which is more traditional setting. 

The proximate supply also improves responsiveness and reduction in pipeline inventory 

(Lyons et al., 2006; Czuchry et al., 2009; Morris et al., 2004).  
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Figure 2.2: Degree of BTOSC with and without supplier parks adopted from Lyons et al., (2006, p. 1098) 

The major role is played by the incorporation between tiers of suppliers which enables the 

implementation of supply chains the truly represents BTOSC. Figure 2-3 portraying a 

common supplier park arrangement, because the first tier supplier is located at short dis-

tance from the OEM site. The deliveries between them are synchronous sequential. But 

here, the synchronous sequential deliveries are not possible between second tier and first 

tier supplier due to the distance between them. Because of this, the decoupling point is lo-

cated at first tier supplier (Lyons et al., 2006; Czuchry et al., 2009; Morris et al., 2004).

 

Figure 2.3: BTOSC reaching a first tier supplier adopted from Lyons et al., 2006, p. 1098. 
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Figure 2-4 represents the shifting of second tier level within the ―confines‖ of the supplier 

park. This will increase abilities of providing crucial demand and production information to 

the producer, OEM, and communicate that very information to the directly from OEM or 

an intermediary to the second tier suppliers for the execution of synchronous sequential 

deliveries between first and second tier suppliers. This will also move decoupling point up-

stream, and synchronous sequenced deliveries performed between second and first tier 

supplier and first tier and OEM facilities (Lyons et al., 2006; Czuchry et al., 2009; Morris et 

al., 2004).  

 

Figure 2.4: BTOSC reaching a second tier supplier adopted from Lyons et al., 2006, p. 1099. 

Supplier parks in the automotive industry plays significant role in the successful achieving 

the BTOSC. Automotive supply chain consists of multiple tiers, ambiguous supply and 

demand structure. These ambiguities have been simplified by adopting concepts of mod-

ularity and the integration of first tier and often second tier supplier to the OEM. This has 

made feasible to attain synchronous sequential JIT deliveries and transfer of customer or-

der decoupling point (Lyons et al., 2006; Czuchry et al., 2009; Morris et al., 2004). 

2.5.4 Supplier Parks of OEMs 

Miemcyzk & Howard (2008) conducted a study on the supplier parks of mainstream auto-

motive manufacturer across Europe. Table 2-4 shows us the OEM and its supplier park lo-

cation. 
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Table 2.4: OEMs & Supplier Parks Location adopted from Miemcyzk & Howard (2008, p. 369) 

OEM Location 

1 SEAT/EXCEL Logistics Abrera, Spain 

2 Ford Motors Co Ltd Bridgend, UK 

3 General Motors  Ellesmere Port, UK 

4 Volvo Car Corp Ghent, Belgium 

5 Jaguar Cars Ltd Halewood, UK 

6 Audi AG Ingolstadt, Germany 

7 MG Rover Group Longbridge, UK 

8 Volvo Car Corp Torslanda, Sweden 

2.5.5 Supplier Parks Description 

Here it is the description of findings from the eight sites across Europe (Miemcyzk & 

Howard, 2008). The findings are summarized in the table below: 

The supplier park is located at 2.5 km from Seat assembly plant, near Barcelona, at Abrera 

in Spain. The park was established in 1992, but site was increased by 30% in 1998 to handle 

the capacity of vehicle assembly plant. The park is operated by 32 suppliers performing op-

erations like inventory management, consolidation, late configuration and assembly tasks, 

transported by a third party logistics provider by a truck with a 10 min journey time. They 

deliver 63 sets of components to three vehicle assembly lines by making 946 journeys per 

day (Miemcyzk & Howard, 2008). 

Table 2.5: Key figures for the supplier parks adopted from Miemcyzk & Howard, (2008, p. 370) 

 Number 

of Supplier 

Number 

of models 

Distance to 

OEM (km) 

Volume 

(per annum) 

Age 

(years) 

Country 

Seat, Abrera 32 6 2.5 426,675 10 Spain 

Ford, Bridgend 1 3 0.5 1,075,000 1 UK 

GM, Ellesmere 4 2 1 350,000 3 UK 

Volvo, Ghent 15 2 3 160,000 3 Belgium 

Jaguar, Halewood 6 1 0.5 55,610 4 UK 

Audi, Ingolstadt 11 2 0.5 308,594 6 Germany 

MG Rover, Longbridge 3 4 0 163,144 2 UK 

Volvo, Torslanda 15 4 3 170,000 4 Sweden 
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The site at Birdgend, Wales assembles engines for Ford Motor Company, and member of 

Premier Automotive Group (PAG), such as Volvo and Land Rover. This park faced some 

issues that traditional vehicle assembly plant supplier parks faced, like increasing volumes 

and variety, opportunity funding, supplier issues affecting competitiveness, such as need of 

global sourcing. A phase of park has been completed and plant is receiving deliveries of 

from one supplier. Bridgend striving for JIT deliveries from its suppliers, and to utilize 

maximum from their re-location (Sako, 2003; Miemcyzk & Howard, 2008).  

The Ellesmere Port supplier park is one the park opted sequencing operations. They have 

started assembling two new models Astra and Vectra for Vauxhall (UK) and Opel (Eu-

rope) brands. This led to the taxonomy of this facility to ―flex-plant‖ to handle the varia-

tion in the demand in European market, and restructuring of inbound logistics and supply. 

The site is capable of doing operations like light assembly, late configuration to sequencing 

and warehousing, and later introduced a new consolidation and sequencing centre. The 

3PL company, one of four suppliers on site, is responsible for sequencing inbound delive-

ries from suppliers located across UK and Europe (Sako 2003; Miemcyzk & Howard 

2008).  

The Volvo Ghent supplier park, established in 1999, is responsible for supplying compo-

nents and modules in sequence to Volvo assembly plant. There are 15 suppliers dispersed 

at an area of 1.5 to 3 km supplying modules like headliners, seats, tailgates and bumpers. 

Trucks are used to make deliveries of components which count to 175 per day (Sako 2003; 

Miemcyzk & Howard 2008).  

This site used to produce Ford Escort but shifted to Jaguar X-Type in 1999. This trans-

formation to Jaguar brought changes in production layout and shrinking the work force. 

The park employs 850 personnel from the automotive suppliers (Sako 2003; Miemcyzk & 

Howard 2008).  

The main objective behind Audi Supplier Park at Ingolstadt is to decrease overall cost and 

increase flexibility. It has 11 suppliers on site and funded 100% by local government, who 

lease it to suppliers and Audi. Ingolstadt performs general consolidation activates from a 

range of automotive suppliers, but has limited capacity for final vehicle assembly. For this 

reason, some of the painted bodies have to be transported to Germany and Hungary for 

final production (Sako, 2003; Miemcyzk & Howard 2008).  
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The restructuring of manufacturing at Longbridge was initiated when BMW renounce the 

control of Rover Group Birmingham in 2001. It resulted in relocation of Rover 75 to 

Longbridge from Oxford. It went through changes which gives spare capacity for suppliers 

to fit in, and inject sequence in deliveries on site (Sako 2003; Miemcyzk & Howard 2008).  

Just like Volvo Supplier Park at Ghent, Torslanda in Sweden supplier components and 

modules in sequence from 3 km away plant. The annual target of OEM plant is assembling 

170,000 cars. It has 15 suppliers supplying headliners, seats, tailgates and bumpers (Sako 

2003; Miemcyzk & Howard 2008).  

2.6 OEMs in BTOSC in Automotive Industry 

The dissemination of the automotive market requires OEMs to differentiate and indivi-

dualize their product. The automotive manufacturers have, in recent years, reacted with a 

massive expansion of their model range and equipment options. The key requirement of 

BTOSC environment is flexible processes, so that company can take quick decisions and 

modify schedule to fulfill customer demands (Holweg & Pil, 2001). Vehicles are now not 

manufactured under one roof, but multiple enterprises are involved in producing a single 

vehicle. Thus, the OEMs must concentrate upon connecting all nodes in BTOSC. They 

must tie their customer orders to their production schedule and supplier‘s production 

schedule. The conventional mass production approaches, based on forecast, of automotive 

industry do not matched the requirements and cannot fulfill customer needs (Mandel, 

2008). 

2.6.1 BTOSC Manufacturing System 

Today‘s OEMs manufacturing plants should be equipped with new technological innova-

tions that can support real time communication and computation, so that the key objective 

of manufacturing all cars on final customer order within a short OTD lead time. For the 

seamless communication flows between the partners in value chain, the systems must be 

capable of communicating without sending or receiving activities and exclusive of over-

night batch processing. It is hard to incorporate with all partners of value chain in real-time 

information flow. The build-to-order/build-to-stock (BTO/BTS) separation point will de-

cide who needs what information at what time (Mandel, 2008).  
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2.6.1.1 Build-to-Order/Build-to-Stock Border in BTOSC 

The BTO/BTS border would be one of the fundamental strategic variables within the fu-

ture automotive industry, which brings those partners producing to stock and those pro-

ducing/assembling to customer order (Fig 2.5). Actually, this boundary signifies the last 

buffer in the supply chain where components are stored that do not go to a specific order.  

 

Figure 2.5: BTO/BTS border in customer driven network adopted from Mandel, 2008, p. 210. 

The BTO/BTS border point depends on the what kind of supply chain it is and highly sub-

jective to factors like production technology, production lead time for the components, de-

gree of modularization of the product, product type and structure, the distance between 

buyer and supplier, as well the OEM‘s postponement strategy and the delivery lead time 

demanded by the customer (Mandel, 2008).  

2.6.1.2 Order Management in BTOSC Environment 

The order management process is initiated by a customer order in BTOSC manufacturing 

environment, not by forecasts. When drawing flexible processes it is crucial to characterize 

these customer orders. The factors that could make difference in BTOSC system with 

short order to delivery time are available time between the customer order and required de-

livery date and the number of cars. There are three different order types: 
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2.6.1.3 Order Types 

2.6.1.3.1 Short-term Orders 

Short-term orders mostly comprise of single car initiated by customer, and constitute the 

largest share of overall demand volume. The reason behind this is customer order very late 

– for instance 5 days prior to the delivery – or ordered some changes to configuration of 

ordered car. Therefore, the production of the car starts before due date along with BTO 

components; the second tier suppliers can manufacture the BTO components  4 days and 

the first tier only 2 days before delivery. So OEM left with 1 day for production and 1-2 for 

final delivery. Thus, there is very less difference in the earliest and latest production dates 

for this type of customer order (Mandel, 2008).  

2.6.1.3.2 Long-term Orders 

Long-term orders don‘t have much share in the overall demand volume. They have a fixa-

tion point where the configuration of the vehicle is confirmed and have less chances of al-

teration. The fixation period lasts for 2 weeks before delivery. These orders can be manu-

factured in advance, in sequence to smooth capacity demand peaks and gaps and load level 

production. This goes for all kind of production tasks, including final assembly, production 

of related components by the first and second tiers (Mandel, 2008).  

2.6.1.3.3 Fleet Orders 

They also have less contribution to the overall demand volume. They have earlier fixation 

point as compared to long-term orders for the configuration ordered. This fixation period 

can haul from several weeks to several months before delivery. Moreover, they differ in 

quality as compared to single car orders. For instance, rental car company orders several 

hundred cars. Thus, fleet orders can be manufacture in advance, in addition to production 

of the cars of single batch of fleet order can divided into several assembly plants (Mandel, 

2008).  

2.6.1.4 Order Management 

A seamless ICT infrastructure is required for the management of received orders. It will 

not only integrate the order management but also order processing and scheduling in set of 

different stages. The current long information flow lead times will be abolished with such 

ICT infrastructure. A semi-centralized system, the virtual bank order, is required to make 
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this happened. The system will grasp the process and schedule orders; consider facility of 

supplier and product information (Fig. 2.6).  

 

Figure 2.6: Relation of VOB with BTO/BTS birder in a customer driven network adopted from Mandel, 2008, 
p. 212. 

When capacity have been finalized, it would be easy to define a due for the delivery of the 

vehicle. The capacity management compares the required capacity with the available capaci-

ty across the multiple levels of supply chain. In selecting the appropriate plant for the pro-

duction of vehicle, the VOB takes in account factors like cost, capacity, and distance to the 

final customer before finalizing the assembly plant for each individual customer order. 

Lastly, the formation of assembly schedules comprises of daily assembly schedules of each 

plant and delivery schedules for the BTO suppliers. The stakeholders should have access to 

monitor the order position in real time. Therefore, they are obliged to have access to VOB. 

It will help them to optimize their processes for the future orders. But it also raises ques-

tions over the security breaches of the valuable information. Thus, certain stakeholders are 

only allowed to view certain information, which is relevant to them. To accomplish this, 

the VOB should be linked to the ICT infrastructure, like vehicle manufacturer‘s ERP sys-

tem, supplier‘s ERP systems and car configurator system. Moreover, the capacity of BTO 

supplier must be updated continuously through VOBs network to give clear picture in Fig 

2.7 (Mandel, 2008; Holweg & Pil, 2004). 



  

 
36 

 

Figure 2.7: Virtual order bank (VOB) synchronization in a BTO network adopted from Mandel, 2008, p. 213. 

2.6.1.5 Order Entry 

The order management process starts with order entry, than leads to the collaborative 

planning for building capacity information that sketch out the structure of customer orders 

(Fig. 2.8). With respect to the real order, the capacity will be generated. The customers have 

choice either to configure their car at OEMs web-based car configurator or at the dealer-

ship (Mandel, 2008).  

 

Figure 2.8: Order management process adopted from Mandel, 2008, p. 214.  

The customer‘s specifications then promoted to the vehicle manufacturer‘s VOB as an en-

quiry, where after generating bill of materials (BOM) – for key parts/materials/modules – 

the assembly feasibility is checked and the delivery date is determined. When all capacity 
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and order booking process have been checked, the VOB of assembler starts selecting the 

appropriate production site. In order to choose the most appropriate site, the VOB needs 

all information regarding collaborative capacity planning, actually position at all production 

sites and capacity information of BTO and BTS suppliers. Then a feasibility check is per-

formed to give due date of delivery (Fig. 2.9). The VOB also highlights if there is any spare 

capacity in the system, which OEM can exploit for achieve maximum utilization of the 

plant (Mandel, 2008; Holweg & Pil, 2004).  

 

Figure 2.9: Feasibility check in a BTO network adopted from Mandel, 2008, p. 214. 

2.6.1.6 Assembly Scheduling 

The received orders are assigned to the suitable assembly plant after going through their 

capacities, total orders and distance from the customer. The assembly schedule is shared 

among all plants and service providers. When all plant receives their daily/shift schedule 

then they decide their assembly sequence depending on their limitation (Fig 2-10).  

 

 

 

Figure 2.10: Assembly scheduling in BTO network adopted from Mandel, 2008, p. 215. 
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The production is started at final assembly and external assembly service provider when 

they received orders from the vehicle manufacturer‘s VOB. Every order is segregated into 

sequenced orders into BTO and BTS parts. Now, which part would be BTO and BTS, de-

pends on the factors such as transportation, lead time, number of variants, volume and val-

ue. The orders distributed among tiers until it reached the last BTO and BTS tier. On the 

arrival of the order the BTO and BTS starts their sequencing. Furthermore, the logistics 

service provider (LSP), who is responsible for out-bound logistics from final assembly, also 

included in assembly scheduling by receiving a pre-shipment notice containing vehicle type 

and destination (Mandel, 2008; Holweg & Pil, 2004).  

2.7 Modularization in BTOSC 

Carliss et al. (1997) describe modularity as process of ―building a complex product or process from 

smaller subsystems that can be designed independently yet function together as a whole‖. From a system‘s 

perspective, modularization can be professed as a coherent system where modular compo-

nents and parts can be decomposed and recombined (Mikkola & Skjott L., 2004). In simple 

words, modularization refers to the combination of integrity of coupling among the com-

ponents and the extent to which system architecture allows the ―mixing-and-matching‖ of 

components (Schilling, 2000).  To explain it further, we can use example of Mercedes-Benz 

that how they developed modular concept for their sport-utility assembly plant in Alabama, 

USA. The production structure of the vehicle sets, by Mercedes-Benz, around the large 

production modules, the driver‘s cockpit is one of the modules, and it contain all airbags, 

heating and air-conditionings system, the instrument cluster, the steering column and the 

wiring harness, and serves to illustrate the complexity associated with the modular ap-

proach to car assembly (Doran, 2003).  

Camuffo (2000) puts forward some strategic inferences that could relate to the modulariza-

tion and suggests three separate perspectives: modularity in design, modularity in manufac-

turing and modularity in organization. Modularity in design means, classifying the design 

margins of a product and its related components so that design attributes and tasks are co-

dependent across modules (Camuffo, 2000; Doran, 2003). Modularity in manufacturing, 

schedule manufacturing and assembly so that complexity could be reduced in the primary 

processes by means of sub-assembly, pre-testing of modules and diverting some of these 

activities to suppliers. Modularity in organization covers those organizational processes, 
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governance structures and contracting procedures that are adopted by the all players across 

the supply chain to facilitate the modular production (Doran, 2003).  

2.8 Relationship of Modularization with Mass-Customization and 
Postponement  

Modularization has very close association with mass-customization and postponement 

strategies. Modularization gives liberty to produce components separately, and also utilizes 

them interchangeably in various combinations without risking the system integrity (Mikkola 

& Skjott L., 2004). In mass-customization, a supply chain strategy should be formulated to 

take decisions like where should assembly take place, modules should be manufactured in-

house or outsource to suppliers, and location of inventory to be stored. The mass-

customization can be achieved on basis of common platform with additional options or by 

merging the ―mixing-and-matching‖ modules to attain different product characteristics 

(Muffatto, 1999). This automotive industry has started adopting this approach with differ-

ent interpretations and levels of implementations. Volkswagen is one them uses this con-

cept to produce several models, which helps in reducing product development time, less 

proliferation of parts and modules, and better productivity from automation. Ernst & Ka-

mrad (2000) introduce conceptual framework for modularization and postponement, which 

proposes that modularization is obtained from product design‘s point of view, whereas 

postponement is acquired from a process design perspective. Moreover, modularization is 

associated with inbound logistics (upstream), as postponement is linked to outbound logis-

tics (downstream). They introduce four types of supply chain structures by uniting high and 

low levels of modularization and postponement: rigid, flexible, postponed and modula-

rized. The objective of rigid structure is to achieve economies of scale through marathon 

production runs and finished goods inventory at the marketplace. On the other extreme, 

there is flexible structure whose intention is to produce goods on receiving customer or-

ders with the help of components provided by suppliers. The postpone structure is hybrid 

in nature, achieving economies of scale in manufacturing components, and at the other end 

customized the finished product to meet the specific customer requirement. Lastly, the 

modularized structure works with multiples suppliers, supplies various components, but 

the final outcome through the assembly process is standardized finished products (Mikkola 

& Skjott L., 2004; Ernst & Kamrad, 2000). 
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2.9 Summarizing   

Based on the frame of reference, we come up with a model that elaborates the activities 

that performed by all actors in the BTOSC. The model is presented in the Fig. 2.11 (A1, 

A2,………, An) represents the number of supplier parks working in the close proximity 

with the OEM. The components and modules produce by supplier parks are directly se-

quenced-into the final assembly line, following the assembly routine. These components 

and modules and components are delivered when they needed at the point of installations, 

adopting JIT delivery approach. The ICT cloud in Fig. 2.11 represents the ICT infrastruc-

ture, which coordinated all activities and connects all actors, and brings them on a single 

platform. These models give a comprehensive understanding of how suppliers and OEM 

coordinate in automotive industry, when they follow BTOSC. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.11BTOSC Model for Automotive Industry adopted from Fredriksson, 2006. 
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3 Methodology 

Research methodology is a theory of how research should undertake, including theoretical 

and philosophical assumptions upon which the research is based and implications of these 

for the method or methods adopted (Saunders et al. 2007, p.602). Ghauri & Gronhaug 

(2005) define research methodology as a system of rules and procedures.  Thus research 

methodology is the way to conduct the research. The way includes the rules and procedures 

which are essential in research due to several reasons following; these express as rules for 

reasoning, how researcher obtained his or her finding and enable others to replicate and 

criticize the approach chosen and findings. Distinctions about the reality, the relationship 

between the researchers and that researched, role of values and rhetoric of the study is 

emerged as methodology (Creswell, 1994, p.6).  

3.1 Research Philosophy 

The actual suitability of research method is derived from the nature of social phenomena to 

be explored (Morgan & Smircich, 1980). There are basically two basic dramatically opposed 

research philosophies, positivism and hermeneutics (Andersson, 1979). In positivism, re-

searchers move from collecting and analyzing empirical data in order to create new general 

theory (Wigblad, 1997). In positivism, the creation of knowledge through research which 

emphasizes model of the nature science collects the data from the social world and then 

builds up explanation of the social life by arranging gathered facts in a chain of causality 

(Finch, 1986). In hermeneutics, true theories explaining reality is impossible to formulate 

(Hellenius, 1990). Simply hermeneutics is the area of study that analyses and explains writ-

ten texts to deals with understanding the subjectivity of social phenomena (Khairul, 2008). 

Gummesson (2000, p.176) argues that hermeneutics uses a more personal interpretative 

process to “understand reality” instead of trying to explain causal relationships by means of 

objective “facts” and statistical analysis. 

Table 3.1: Comparison between the Positivistic and Hermeneutic Paradigms adopted from Evert Gummesson 
(2000, p.178) 

Positivistic Paradigm Hermeneutic Paradigm 

Description and explanation study Understanding and interpretation study 

Well define, narrow study Narrow as well as total studies (holistic view) 

Deductive Inductive 
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Generalization and abstraction Specific and concrete (local theory) but also attempts 

generalization 

Clear distinction between facts and value judgments; 

search for objectivity 

Distinction between facts and value judgments is less 

clear; recognition of subjectivity 

Rational, verbal, and logical approach to the subject 

of research 

Pre understanding that often cannot be articulated in 

words; tacit knowledge 

Statistical and mathematical techniques for quantita-

tive processing of  data are central 

Data are primarily non-quantitative 

Researcher is observer Researcher is actor 

Distinction between science and personal experience Both science and personal experience; researcher use 

personality as an instrument 

Clear distinction between reason and feeling Both feeling and reason govern the action 

Researcher discovers an object of research external 

to himself rather than ―creating‖ than actual object 

of study. 

Researcher partially creates what he studies. 

3.1.1Chosen Research Philosophy 

The research philosophy we adopted for our thesis contains the elements of positivistic but 

also somewhat influenced by the hermeneutics because the data is collected and analyzed in 

order to contribute to theory and authors‘ research purpose is to gain deep understanding.  

3.2 Research Approach 

The theory developed at the beginning of research raises an important is linked with re-

search approach. In practice, only the starting point for research separates the deductive 

and inductive research but it is very significant distinction. There are two types of research 

approach; ―deductive and inductive” research to demeanour an exploration, dogged by the pur-

pose of each study (Gummesson, 2000, p.63; Saunders et al., 2007, p.117; Ghauri & Gron-

haug 2005, p.15). 

According to Gummesson (2000, p.63) and Saunders et al., (2007, p.117) ―deductive research 

starts with the existing theories and concepts and formulates hypotheses that are subsequently tested”. 

While inductive research start with real world data, and categories, concepts, pattern, mod-

els and eventually theories emerge from input. Deductive research primarily tests existing 

theory, whereas inductive research primarily generates new theory (Gummesson, 2000,). 

Bryman & Bell (2003, p.12) argue that inductive theory involves ―drawing generalizable infer-

ences out of observations”.  
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All types of research become iteration between the deductive and the inductive, some time 

referred to as ―abductive research‖, after the initial stage (Gummesson, 2000, p.64). The term, 

abductive research may be useful to stress the combination, but it is misleading if we per-

ceived as a third type of approach, criticized by (Gummesson, 2000). Kovacs et al., (2005) 

and Bryman & Bell (2003) stress that deduction and induction explores the relationship be-

tween theory and research in opposite directions. In other words, theory (observa-

tions/findings) is outcome of research with an inductive stance and with deductive stance; re-

search is outcome of theory (observations/findings) (Bryman & Bell, 2003, p.12).  

3.2.1 Chosen Method- Inductive Approach 

The research approach chosen to conduct study is induction because conclusions are 

drawn from empirical observations using a case study of Volvo in line with the studies of 

Ghauri & Gronhaug (2005, p.15), „„through induction conclusion is drawn from empirical observa-

tions‟‟. Using a case study of Volvo gives us an opportunity to have personal interactions 

with interviewees (that is respondents from the company). Also, using an inductive ap-

proach gained through qualitative analysis the authors of this thesis will study the relation-

ship between automotive OEM and their suppliers, and the activities they perform to suc-

cessfully follow the BTOSC strategy.  The authors feel less concerned with the need to 

generalize the result of their findings with other industries in the same category, instead will 

gain deeper understanding of the subject of discussion and the research method in order to 

generate answers to research questions and fulfil research objective.  

3.3 Paradigm of Study 

The design of study begins with the selection of the topic and paradigm of study. Para-

digms help us to understand the phenomena (Creswell, 1994). They assume, how research 

should be conducted and what constitutes legitimate problems, solutions, and criteria for 

proof (Firestone, 1987; Gioia & Pitre, 1990; Kuhn, 1970), encompass both theories and 

methods (Creswell, 1994). They evolve, differ by discipline fields, and often are contested 

(Phillips, 1987), two are discussed widely; the qualitative and the quantitative paradigms 

(Phillips, 1987; Reichardt & Cook, 1979; Webb, Beals, & White, 1986). 
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3.3.1 Qualitative Research 

The intent of qualitative research is to understand a particular situation, event, role, group 

or interaction (Locke, Spirduso, & Silverman, 1987). It is an investigation process where 

the researcher gradually makes sense of phenomenon by contrasting, comparing, replicat-

ing, cataloguing and classifying the object of study (Miles & Huberman, 1984). According 

to Marshall & Rossman (1989), the qualitative research entails immersion in everyday life of 

setting world and through ongoing interaction, seeks informants‘ perspective and mean-

ings. Qualitative research is based on the assumptions and theory or hypotheses are not es-

tablished a priori (Creswell, 1994). The data that emerge from qualitative study are descrip-

tive, i.e., data are reported in words or pictures, rather than in numbers (Fraenkel & Wallen, 

1990; Locke et al., 1987; Marshall & Rossman, 1989; Merriam, 1988). Objectivity and truth-

fulness are important to both research and traditions. However, criteria for judging the 

qualitative research differ from quantitative research. First and foremost, researcher seeks 

believability, based on coherence, insight and instrumental utility (Eisner, 1991) and trust-

worthiness (Lincoln & Guba, 1985) through the process of verification rather than through 

traditional validity and reliability measures. 

According to Uwe Flick (1998), qualitative research method for collecting and analyzing 

data can be allocated to these research perspectives:  

 Semi-structure or narrative interviews and procedures of coding and content ana-

lyzing. 

 Data are collected from focus groups, ethnography or observation and au-

dio/visual recordings, then these data are analyzed by using discourse or conversa-

tion analyses. 

 Lastly, third perspective collects data by recording interactions and using visual ma-

terial that undergo one of the different versions of hermeneutic analysis (Hitzler, 

et. al., 2004). 

3.3.2 Quantitative Research 

In quantitative research, the process of research can be neatly arranged in a linear sequence 

of conceptual, methodological, and empirical steps (Uwe Flick, 1998); it reports reality in 

an objective way (Silverman, 2001). Quantitative research focuses on ―social structures” ac-

cording to Ghauri & Gronhaug (2005, p.110). The degree to which the observations can be 
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quantified (translated in numbers) is often a ―good index of the maturity of a science” according 

to Mussen, Conger, & Kagan, (1977, p. 13); cited in Kvale, (1996). The common quantita-

tive research techniques include: observations, experimentations and surveys. When collect-

ing data, structured research instruments, such as surveys, are often used in order to inves-

tigate a selected sample that is representative for the whole population. According to Wei-

dersheim Paul & Eriksson (1999), all quantitative research models need to include only 

quantitative data, for example, figures and numbers.  

3.3.3 Common contrast between quantitative and qualitative 

Contrasts between the quantitative and qualitative explored by Halfpenny (1979), Bryman 

(1988a), Hammersley (1999b), as cited Bryman & Bell (2003, p.203).  

Table 3.2: Common contrasts between quantitative and qualitative adopted from Bryman and Bell (2003, p.203) 

Quantitative Qualitative 

Numbers Words 
Point of view of researcher Points of view of participants 

Researcher distant Researcher close 
Theory testing Theory emergent 
Static Process 
Structured Unstructured 
Generalization Contextual understanding 
Hard, reliable data Rich, deep data 
Macro Micro 
Behaviour Meaning 
Artificial settings Natural settings 

3.3.4 Chosen method-Qualitative Research Method  

We have adopted qualitative research approach. Because quantitative approach stresses on 

the measurement and the collection of numerical data, whereas on the contrary the qualita-

tive method help us in develop theory from our empirical findings with a focus on ex-

pressed through words and descriptive details. So that, we discover that qualitative research 

method would be more helpful for our study since we are targeting to give a coherent de-

scription of the activities performed by automotive OEM and their suppliers in BTOSC 

and the production activities of automotive OEM. It would also help us to extract more in-

formation related to our topic and behaviour of the actors and players involved across the 

supply chain. 
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3.4 Research design 

The next stage in the research process was to decide which research design to choose. The 

type of design indicates the specific design – ―approach to data collection, analysis, and report writ-

ing” - to be used (Creswell, 1994, p. 146). Research designs, according to Bryman and Bell 

(2003, p. 39-62), are “experimental, cross sectional, longitudinal, case study and comparative”. Which 

kind of design theory is to be used, depends upon the research types (Lekwall & Wahlbin, 

1993). Below table summarize these five designs; 

Table 3.3: Research strategy and design adopted from Bryman & Bell (2003, p. 61-62) 

Research design 

                       Research strategy 

Quantitative Qualitative  

Experimental  Typical form. Mostly uses to employ quan-
titative comparisons between experimen-
tal and control groups with regard to the 
dependent variable.  

No typical form. Hawthorne experiments (effect of experi-
menter or occurrence of study on the subject) designs that 
gradually moved away from the ―test room method‖ towards 
the use of more qualitative methods 

Cross sectional Typical form. Social survey research of 
structured observation on a sample at a 
single point in time 

Typical form. Qualitative interviews or focus groups at a single 
point in time. Can also based upon qualitative content analy-
sis of a set of documents relating to a single event or specific 
period in time 

Longitudinal Typical form. Social survey research on a 
sample on the more than one occasion, 
or the content analysis of documents re-
lating to the different time periods.  

Typical form. Ethnographic research over long period, qualita-
tive interview on more than one occasion, or qualitative con-
tent analysis of document relating to the different time peri-
ods. Such research warrants being dubbed longitudinal when 
there is concern to the map change. 

Case study Typical form. Social survey research on a 
single case with a view to revealing im-
portant features about its nature. 

Typical form. The intensive study by ethnography or qualitative 
interviewing of a single case, which may be an organization.  

Comparative Typical form. Social survey research in 
which there is a direct comparison be-
tween two or more cases. 

Typical form. Ethnographic or qualitative interview research on 
two or more cases. 

3.5 Research Strategy 

According to Wiedersheim-Paul & Eriksson (1999), Denscombe (1998), and Yin (1994), 

there are five primary research strategies, experiments, archival analysis, histories, survey 

and cases study. Yin (1994) stresses that the strategy used should follow three conditions: 

 Type of research question 

 Extent of control over actual behavioural events 

 Degree of focus on contemporary events as opposed to the historical events 
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According to Yin (1994), there are four basic types of designs for case study as below: 

Table 3.4: Type of design adapted from Yin (1994) 

 Single case Design Multiple case Design 

Holistic 

(Single Unit of Analysis) 

Type 1 Type 3 

Embedded 

(Multiple Unit of Analysis) 

Type 2 Type 4 

3.5.1 Case Study 

An empirical enquiry investigates contemporary phenomenon within real life context, espe-

cially when boundaries between phenomenon and context are not evident clearly (Yin, 

1994). Case study is a traditional approach to the study of topics in the social science and 

management. Yin (1994) refers to a case study is one of the most important methods for 

handling research. Case study is an ideal methodology when a holistic, in-depth investiga-

tion is needed (Feagin et al., 1991) and operates much in the same way as all other re-

searches. Evidence is collected systematically, the relationship between variables is studied 

and the study is methodically planned, according to Bell (1992). The case study allows a 

model to be built up that illustrates relationships and patterns of interaction between vari-

ables. Typically, the use of observations and interviews are employed for data collection. 

However, no method is excluded that methods used for collecting information are chosen 

with the regard to suitability of task (Bell, 1992). Case studies enable the researcher to gain 

holistic view of the certain phenomenon or series of events (Gummesson, 1991) and can 

provide the round picture since many sources of evidence were used. The case studies can 

be valuable in capturing the emergent and immanent properties of life in organizations and 

the ebb and flow of organizational activities, especially where they are changing very fast 

(Hartley, 1994). Case studies allow generalizations, as results of findings using multiple 

cases can lead replication to some extent, thus increasing the level of confidence in the ro-

bustness of the theory.  

Each case study consists of a ―whole‖ study, in which facts are collected from the various 

sources and the conclusions are drawn on these facts. But case study is not a ―pure‖ re-



  

 
48 

search method as data is likely to be collected from multiple sources and using different 

methods such as archival research, survey, interviewing, and participant observations, criti-

cized by Maylor & Blackmon (2005). A case study is particularly useful when there is a lim-

ited and exploratory study is conducted as well as when problem is formulated in the forms 

of ―How‖ and ―Why‖ (Yin, 1994). 

3.5.2 Design of single case study 

When choosing case study as a research strategy, its structure need to be designed. Accord-

ing to Yin (1994), there are two different ways of tackling this structure, 

1. By conducting a single case study 

2. To  carry out a multiple case study 

A single case study is the most favourable in the following situations according to Yin 

(1994); 

 Represents a critical case in testing a well formulated theory 

 Represents a unique or extreme situation. 

 Case of revelatory nature and researcher has had no previous access to observing and 

analyzing the phenomena. 

The evidences from multiple case studies are regarded as being more compelling and ro-

bust, but they are also more expensive and time consuming to perform the multiple case 

study. When the multiple case studies  

3.5.3 Chosen method: Case Study 

In this research, the case study method was used as it refers to the in depth examination of 

individual case, with the purpose of studying a certain phenomenon in its real life context. 

The certain phenomenon in our study was the research of activities performed by Volvo 

Cars and its suppliers in BTOSC and the scheduling of production activities of Volvo Cars 

in BTOSC. This indicates that the strength of case studies is the desire to understand a 

complex phenomenon in an unclear context, which is very applicable in this research as the 

BTOSC is a complicated when company shift its production from lean or heavy produc-

tion process to build to order process. Further motives for using the case study of Volvo in 

this research was, as being discussed in the research as discuss above.  
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3.6 Data sources 

Data sources are carriers of data (Ghauri & Gronhaug, 2002). There are two types of data; 

primary and secondary data. Data collection is also very important and crucial factor in the re-

search. One must have a very good planning in gathering data to succeed in the research work. 

3.6.1 Primary Data 

Primary data refers to that data collected by the researcher for the specific research problem or 

a particular organization collects itself for the purpose of dealing with a specific problem 

(Gates & Jarboe, 1987). Studies made by others for their own purposes represent secondary 

data to you (Cooper & Schindler, 1998). Primary data has some evident advantages in the as-

pects of relevance and accuracy. Using primary sources, researchers can collect precisely the in-

formation they want (Cooper & Schindler, 1998). In addition, primary data is more reliable due 

to specific research purpose and is collected by your own creating and analyzing your own re-

sults.  

3.6.2 Secondary Data  

Secondary data are the data collected by others for other purposes than for the research in 

question. Secondary data is collected for another purpose (Weidersheim & Eriksson, 1991 in 

Jennie & Zetterwall). Most common source to get secondary data is social science include sur-

veys, censuses, organizational records and through qualitative methods and research. Secon-

dary data can be collected by internal and external sources, which in turn can be divided 

into published and commercial sources. There is however some serious disadvantages with 

secondary data as secondary data are collected for another purpose than the specific study. 

3.6.3 Literature Reviews 

Literature review is conceptual article or thought piece that provides or can provide framework 

for thinking about topic (Creswell, 2009). Literature review is meant to explain similar studies 

on the subject to show what other researchers articulate about the subject matter.   

An extensive literature survey is done to come across all information about the topic. Although 

scant written material is available regarding specific topic, yet, we found some ground breaking 

books and articles about the topic. For literature search we utilized various databases available 

at Jönköping University‘s library webpage, Google Books, Google Scholar, and emerald full 

text articles, JSTOR, Elsevier and Ebesco. The authors extensively used various search related 
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keywords like, “build to order”, “make to order”, “automotive industry”, “BTO in automotive industry”, 

“supplier parks”, “modularization”, “modular manufacturing”, “mass customization”, “just-in-time”, “se-

quential logistics” in order to access literature on the subject matter in the World Wide Web.  

3.6.4 Chosen Data Source 

Ghauri & Gronhaug (2002), among others, recommend that research should start by look-

ing at secondary data and by combining secondary and primary data, the research questions 

can be best answered. During our research process, we gathered literatures and primary 

data, as there was no study before related to specific topic.  

In the beginning of our research we started by searching for the literatures related to our 

problems in order to gain an overview of the subject, but also the possibility to understand 

the automotive industry as well as the case company and possible production methods. As 

we couldn‘t find the literatures quite related to our specific study, so we tried to take into 

consideration by comparing facts received from different literatures and chosen one 

equivalently to those presented in many sources. 

Literature studies not being enough in order to answer the research problems, the re-

searchers themselves have to collect the data in the form of primary data. Primary data 

normally consist of observations, experiments, surveys (questionnaires) and interviews. The 

main advantage of primary data is that information is collected for the purpose of the spe-

cific research according to Ghauri & Gronhaug (2002) and in this case, studying of activi-

ties performed by Volvo cars and their suppliers in BTOSC and scheduling of production 

activities of Volvo cars in BTOSC. The primary data used in this study has been gathered 

through performing interviews. In order to collect correct primary data, special attention 

was given to contact the right personnel of the company and which tools are used to col-

lect data.  

3.6.5 Data Collection procedure 

The data collection involves identifying the parameters, and indicates the type or types of 

data to be collected and provide a rational for the data collection. The idea of research data 

collection is to purposefully select informants or documents or visual material that will best 

answer the research questions instead of randomly select the informants. Beyond this gen-
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eral parameter, Miles and Huberman (1984) cited in Creswell, (1994, p. 149) suggest follow-

ing parameters: 

the setting - where the research will take place; 

the actors – who will be observed or interviewed about; 

 and the process – the evolving nature of events undertaken by actors within the setting. 

Data collection steps, proposed by Creswell, (1994, p.148) involve  

 Setting the boundaries for the study,  

 Collecting information through observation, views, visual material and documentations 

 Establishing the protocol for recording information 

Data collection procedure for qualitative research involves four basic types, suggested by 

Creswell, (1994):  observation, interviews, documents and visual images. The multiple data 

collection procedure can be used in the qualitative studies to increase the validity of re-

search (ibid). 

A compendium of data collection approaches drawing on all four types is presented in ta-

ble 3.5; 

Table 3.5: Data collection approaches adopted from Merriam (1988) and Bogdan & Biklen (1992), cited in Creswell, 
(1994, p.150) 

Data 
Collection Types 

Options within types Advantages of type Limitation of type 

Observations Complete participant 
 - researcher conceals role 

Researcher has firsthand ex-
perience with informant 

Researcher may be seen as intru-
sive 

 Observer as participant 
 - role of researcher is known 

Researcher can record in-
formation 

Private information may be ob-
served that researcher cannot re-
port 

 Participant as observer 
 - observation role secondary 
to participant role 

Unusual aspects can be no-
ticed during observation 

Researcher may not have good at-
tending and observing skills 

 Complete observer 
 - researcher observes without    
participating 

Useful in exploring topics 
that may be uncomfortable 
for informants to discuss 

Certain informants may present 
special problems in gaining rap-
port 

Interviews Face-to.-face 
 - one on one, in-person inter-
view 

Useful when informants 
cannot be directly observed 

Provides indirect information fil-
tered through the views of inter-
viewees 

 Telephone 
 - researcher interview by 
phone 

Informants can provide his-
torical information 

Provides information in desig-
nated place, rather than the natural 
field setting 
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 Group 
 - researcher interviews infor-
mants in a group 

Allows researcher control 
over the line of questioning 

Researcher‘s presence may bias re-
sponses. Not all people are equally 
articulate and perceptive 

Documents Public documents - minutes of 
meetings, newspapers 

Enables a researcher to ob-
tain the language and words 
of informants 

May be protected information un-
available to public or private ac-
cess 

 Private documents  such as 
journal or diary, letter 

Can be accessed at the time 
convenient to researcher -  
unobtrusive source of in-
formation 

Requires the researcher to search 
out the information in hard-to-
find places 

  Represents data that are 
thoughtful in that informants 
have given attention to com-
piling 

Requires transcribing or optically 
scanning for computer entry 

  As written evidence, it saves 
researcher time and expense 
of transcribing 

Material may be incomplete and 
documents may not be authentic 
or accurate 

Audiovisual ma-
terials 

Photographs  
Video tapes 
Art objects 
Computer software film 

May be unobtrusive method 
of collecting data 

May be difficult to interpret 

  Provide an opportunity for 
informant to share directly 
his or her reality 

 

  Creative in that it captures 
attention visually 

 

3.6.6 Chosen Data Collection Procedure 

Because of the fact that this thesis is qualitative, direct observation and participant observa-

tions are not possible as a source because of time limitations and financial resources which 

limited for to only one source of evidence, interviews we have used. We conducted a per-

sonal interview and did telephonic interviews and conducting questionnaire when conduct-

ing interview. According to Yin (1994), the telephone interview can pose complex ques-

tions and also help avoiding misunderstandings, but the duration is limited, both for inter-

viewee and time, when using a telephone interview. Telephone interviews helped us to un-

derstand the topic, set our mile stones and saved the time and cost.   

3.6.7 Personal Interview 

In this thesis, we used face-to-face interview. The personal interview gave us the opportu-

nity to interact with the respondent and explain our questions further in order to avoid 

misunderstanding. Moreover, we can also ask the brain storming question during the an-

swering or at the time of discussion. Visual audio materials are used to record the conversa-

tion. Personal interview also allows open answers and the focus is on the respondent who 

develops his/her point of view.  
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3.6.8 Semi-structured interview 

Unstructured interview and semi-structured interview are two main types of interview as-

sociated with the qualitative research (Bryman & Bell, 2007). It is necessary to distinguished 

between these two approaches in order to select suitable one to conduct interview. Un-

structured interview is conducted without pre-determined list of specific questions. Instead, 

minimized number of questions, sometime only one, is raised with the attempt to trigger 

most flexible answers from respondent. It starts with specific topic followed by list of ques-

tions. Semi-structured interview turned out to be suitable for our study because it not only 

allows us to have control over the interviewing process but also provides the interviewees 

with the possibility to contribute their understanding and perception.  

Since we already have a clear focus, aims to study BTOSC in Volvo Cars and the produc-

tion activities performed by Volvo Cars, it is expected that semi-structured interview would 

facilitate the realization of our purpose.  

3.6.9 Interview Guide 

The interview guide provides a fairly structured list of questions to be asked or issue to be 

addressed (Bryman & Bell, 2007) which serves as a guideline for interviewing. The prepara-

tion of interview guide is essential before conduction interview. Bryman & Bell (2007) 

stress that interview questions should not be too specific but formulated in a flexible to in-

voke the interviewee‘s expression of their views towards certain issue and context their an-

swers.  

A collection of questions formulated in an open format is an option to conduct semi-

structured interviews. Open questions have the potential to elicit respondents‘ professional 

knowledge and unique understanding of certain phenomenon or issue. 

3.6.10 Additional Considerations 

The first and probably the most prominent concern, is “response error” leads to mismatch be-

tween obtained findings and actual information (Cooper et al., 2005, p. 256) which is due to 

respondent‘s incomplete knowledge. To avoid this use more experienced and trained re-

spondents.  Blumberg et al., (2005, p.256) point out the response error that ―researcher‟s im-

proper control of interview process which raises the response bias‖.  
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Misunderstanding the question and/or answer according to Adams et al., (2007) is another 

consideration. To cope up this problem is asking other related questions for the purpose of 

cross checking (Adams et al., 2007). Moreover, supplementary questions are also necessary 

to understand and get deeper insight about the interviewee‘s real meaning by what they are 

describing (Saunders et al., 2003). 

3.6.11 Pre-Study 

As we were new to topic, so we want to acquire a general understanding of the build to or-

der supply chain strategy and to be aware of the obstacles hindering in the use of this pro-

duction strategy. Pre study limited our research area by studying of upstream supply chain 

and OEM activities, and that had created boundaries for our frame of reference. A tele-

phonic interview was conducted for pre-study. We approached the HR department for ap-

pointment with relevant personnel to conduct the pre-study interview. Later we sent our 

point of discussion to interviewees through email. Then we called our interviewees on the 

2010-04-28 for discussion of Volvo BTOSC activities. The main crux of our interview was 

to get the basic understanding of the Volvo BTOSC processes and the actors involved in 

them. 

Table 3.6: Pre-study interviews by authors 

Business Units Positions Pre-Study  

Volvo Torslanda 

 

Production 

Supplier Coordinator 

1 

1 

3.6.12 Summary of Interviews 

The two interviews were conducted, which were carried out personally and telephonic by 

both of us. Face to face interviews was lasted for almost two hours each. A framework of 

broad questions was the base for interviews; however it was not strictly followed. There-

fore interviews were conducted in an semistructured way allowing us to evolve new ques-

tions and ideas and to deepen our understanding on the areas of interest.  

The questions in the pre-study differed from case study interviews. They were specifically 

formulated according to the position of interviewees and we do not include them in thesis. 
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The interviews were performed in unstructured and semi-structured ways; most of ques-

tions emerged during the interviews and are therefore not included in the list of questions. 

Table 3.7: Case study interviews by authors 

Date Respondent Means Time Topic 

2010-05-12 Annika Boss Face-to-face 
Btw 10 am 
to 12 pm 

-Objective 

-Organizational structure 

-order system 

-production system 

-Supplier Coordination 

(See appendix 1) 

2010-05-12 Henrik Nyberg Face-to-face 
Btw 1pm to 
3 pm 

2010-05-27 Annika Boss Telephonic  
Btw 2pm to 
4pm 

2010-05-27 Alf Johansson Telephonic 
Btw 2pm to 
4pm 

3.7 Confidentiality  

As our thesis was going to examine quite delicate matters and issues for some of the re-

spondents, consequently Volvo Cars let us sign a confidentiality statement, in which it was 

explicitly expressed how we were forbidden to reveal any of the information, since we were 

reading, analyzing and processing sensitive material. Therefore, we chose to ask most re-

spondents if it was anything in the answers that he or she felt could be considered sensitive 

for him/her, or/and Volvo Cars. To ensure objectivity, we discussed each interview after-

wards to check that we had interpreted the information in an intended manner. 

3.8 Validity and Reliability 

Validity is concerned with measuring how the research findings converge with reality (Mer-

riam, 1998). Reliability of a measure refers to the extent to which the measurement process 

is free from random errors (Kinnear & Taylor, 1996). 

In qualitative study, researchers have no single stance or consensus on addressing tradi-

tional topics such as validity and reliability. Qualitative ancestors felt compelled to relate 

traditional notions of validity and reliability to the procedures in qualitative research (Goetz 

& LeCompte, 1984). Later qualitative writers developed their own language to distinguish 

themselves from the positivist paradigms. Lincoln & Guba (1985) and Erlandson et. al., 
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(1993) cited in Creswell (1994) discuss establishing quality criteria such as ―trustworthiness‖ 

and ―authenticity‖. All these are viable stances on the question of validity.  

Merriam (1988) cited in Creswell, (1994, p.159) ―describes how the study will address the issue of 

internal validity, the accuracy of information and whether it matches reality”. Merriam (1988), Miles 

& Huberman, (1984) discussed several procedures in specific reference to the study that 

lend internal validity to study.  

“Discuss the limited generalizability of findings from the study” – the external validity (Creswell, 

1994, p.159). Merriam (1988) mentioned the intent of qualitative research is not to general-

ize findings, but to form a unique interpretation of events. This point aside limit gener-

alizability might be discussed for the categories or themes to emerge from the data analysis 

or for data collection protocol used by researcher (Creswell, 1994). 

Creswell, (1994, p.159) ―discusses the limitation in replicating the study” – the reliability issue. 

The uniqueness of a study within a specific context mitigates against replicating it exactly in 

another context as like the issue of generalizability. However the central assumptions, the 

selection of informants, the biases and values of the researcher enhance the study re-

searcher, in which the investigator explores multisite cases, one can examine whether the 

same patterns or events or thematic constructs are replicated in different setting (Creswell, 

1994, p. 159). Yin (1989) cited in Creswell, (1994) strongly suggests reporting a detailed 

protocol for data collection so that the procedure of a qualitative case study might replicate 

in another setting.  

In order to increase validity of the study, we used triangulation, where several methods are 

compared in order to come as close to the truth as possible (Denscombe, 1998). We used 

interviews and documentation from the company and later compared the result from both 

sources helped us to obtain a correct result and increase the validity in the thesis. Generali-

zations will be hard to draw from this study since we only one company studies but case 

study can be generalized in an analytical way (Yin, 1984). 

One way of securing validity of the interviews is to let the interviewees evaluate or confirm 

gathered interview data. In our case, this was more or less impossible, as we have had lan-

guage problem. 



  

 
57 

We tried to describe our reasoning behind our research process as comprehensive as we 

believe being important in order to receive a higher reliability. However in order to built 

the interest of reader, we have only focused on the most important decisions and steps 

taken during the research. The facts we learnt a lot during this study, may make it difficult 

to replicate, but hopefully this research design chapter gives at least an important of how 

such research can be reproduced. 
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4 Empirical Findings 

4.1 Volvo Cars 

Volvo Cars is a Swedish automobile manufacturer founded in 1927, in the city 

of Gothenburg, Sweden. It is currently owned by Ford Motor Company, but Ford has de-

cided to sell it off to Chinese auto giant Geely Automobile in a deal which expected to be 

finalized in third quarter of 2010. Volvo was originally formed as a subsidiary company to 

the ball bearing maker SKF. It was not until 1935, when Volvo AB was introduced on the 

Swedish stock exchange, that SKF sold most of the shares in the company. Volvo Cars was 

owned by AB Volvo until 1999, when it was acquired by the Ford Motor Company as part 

of its Premier Automotive Group (Haventon 2008, Haventon 2009).  

Volvo Cars is one of the world‘s leading car manufacturers. The company has a diversified 

customer base in North America, Europe and Asia with its main markets being the US and 

Sweden. Volvo produces models ranging from SUVs, station wagons (estates), and sedans 

(saloons), to compact executive sedans and coupes.  

Table 4.1: Vehicle models of Volvo Cars across categories adopted from Just Auto (2010) 

 

The company had a worldwide dealership network of 2,341 dealers as of December 2008, 

selling its vehicles in 103 countries worldwide, with major market share in Europe, 60%, 

North America, 30%, and 10% in other parts of the world. Volvo's market share is shrink-

ing in North America. However, Volvo increased its market share in new markets such as 

Russia, China, and India.  In the US, Volvo dealers are listed by Forbes as the ninth best 

general car manufacturer, and sixth best for luxury cars (Just Auto, 2010; Haventon, 2009; 

Haventon 2008). 

  

http://en.wikipedia.org/wiki/Gothenburg
http://en.wikipedia.org/wiki/Ford_Motor_Company
http://en.wikipedia.org/wiki/SKF
http://en.wikipedia.org/wiki/Volvo
http://en.wikipedia.org/wiki/Sport_utility_vehicle
http://en.wikipedia.org/wiki/Station_wagon
http://en.wikipedia.org/wiki/Sedan_(automobile)
http://en.wikipedia.org/wiki/Sedan_(automobile)
http://en.wikipedia.org/wiki/Coup%C3%A9
http://en.wikipedia.org/wiki/Volvo
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Table 4.2: Volvo Cars sales in top ten markets, 2007-2008 (in units) adopted from Just Auto (2010) 

 

Table 4.3: Sales breakdown of Volvo Cars across models, 2007-2008 (in units) adopted from Just Auto (2010) 

 

Volvo Cars are famous for its safety features, and are pioneer in the market for being first 

to introducing them. As one of the founding fathers of Volvo Gustaf Larson said: 

“Cars are driven by people. The guiding principle behind everything 

 we make at Volvo, therefore, is and must remain safety”, 

 Gustaf Larson, one of Volvo‟s co-founders 

Like three-point safety belt designed by Nils Bohlin in 1958, which was recruited as safety 

engineer. Volvo cars have their own accident research team since 1970. They have investi-

gated almost 40,000 accidents in detail, so that they can make Volvo cars safer and minim-

ize the risk of accidents. To make safety their second name, Volvo cars announced to build 



  

 
60 

―Volvo‘s Car Safety Centre‖ in Torslanda factory, and it was inaugurated in 2000. This cen-

tre has 30 high-speed cameras which can take 3000 pictures per second. Every year 300 full 

scale tests carried out in the facility, some are for Ford companies and some for Volvo 

trucks and others. The collision tracks are 108 and 154 meters long and ceiling has a height 

of 14.5 meters. Over the years, Volvo has developed some of the very sophisticated tech-

nologies in the industry.  Volvo has the most advanced anti-skid/stabilization system of 

1990s was DTSC (Dynamic Stability and Traction Control system). It increases the control 

during acceleration and when driving on slippery surfaces, and also stops if there is any 

slight of possibility of skidding. The sensors in it measure the wheel rotation, the position 

of steering wheel and acceleration.  

Volvo also developed ACC (Adaptive Cruise Control); it adjusts cruising speed to suit the 

current conditions. This technology continuously measures the gap of vehicles ahead with 

the help of radar sensors. It automatically adjusts the car‘s speed to stay a safe distance be-

hind vehicle in front. The distance between cars can vary between one and three seconds, 

the time determines the safety margin. To discourage drunk driving, Volvo was the first to 

launch alcolock in the car with name AlcoGuard. The diver blows into the breathalyzer, 

which leads air into the fuel cell through a pump. The alcohol molecules are than trapped 

into the platinum membrane, which generate current  in the cell, and depending on the 

amount of alcohol on the breath turn a green, yellow or red light (Haventon 2008; Haven-

ton 2009).  

After suffering huge losses in 2007 and 2008, Ford Motor Company went in market to sell 

Volvo Cars in December 2008. On October 28, 2009, Ford disclosed that Volvo Cars 

ownership is going to be in hands of Geely Automobiles, after going through number of 

offers. On December 23, 2009, Ford confirmed that all substantive formal and commercial 

terms have been finalized to sell Volvo Cars to Geely. A definitive agreement worth $1.8 

billion was signed on March 28, 2010, with the deal expected to be closed by Q3 2010 (the-

local.se, bbcnews.com).  

In 2008, Volvo lost market share in both US and Europe by 10 and 20 basis points respec-

tively. The company retained light vehicle market share of 0.5% in US and 1.3% in Europe 

(Just Auto, 2010). 
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Table 4.4: Key consolidated financial performance of Ford and Volvo, 2004-2008; adopted from Just Auto 
(2010) 

 

Table 4.5: Numbers of cars manufactured across facilities, 2008 (in units) adopted from Just Auto (2010) 

 

4.2 Volvo BTO Supply Chain Model 

Volvo‘s BTO supply chain model in the Fig. 4.1 below is depicted from Ost & Mandel 

2008 to show all actors and operations across the supply chain. The customer or dealer 

places the order in virtual order bank (VOB), which coordinates all the requirements placed 

upon the system, which are: 

 Feasibility check 

 Order booking 

 Order status information 

The customer and dealer are external actors in this supply chain, who produce the order 

load within the system. In the production network, the actors are final assembly plants 

(FAPs), external assembly service provider (EASPs), BTO suppliers and build to stock 

(BTS) suppliers, and for these actors, customer and dealer, the following requirements were 

identified by the Ost & Mandel (2008): 

 Car configuration 

 Order configuration 

 Order tracking 

The sequencing is the result of the interaction between the actors of production network 

and the VOB. This figure gives the basic understanding to the readers about the order ar-

rival, order processing, production at suppliers end and final assembly of the vehicle.   
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      FAP    EASP                   BTO Supplier                BTS Supplier 

Figure 4.1: BTO Supply Chain Model adopted from Ost & Mandel (2008, p. 249) 

4.3 Volvo and Suppliers 

Volvo has continuously gone through numerous changes when it comes to supplier strate-

gies, and these were proper strategic moves rather than any short term solution to the 

problems (Kinch 1991).    

Back in 1920s, Volvo‘s strategy was to focus only on assembly and the outsourcing of 

components to the independent Swedish companies as suppliers (Kinch 1991). The basis 
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behind this decision was the availability of limited capital which compelled them to use 

outside suppliers, which is contrary to the in-house production of components by North 

American giants at that time. The Volvo saw growth in next two decades, better sales 

moved Volvo to increase their production capacity, for which they acquired AB Pentaver-

ken in 1930. The company supplied engines to Volvo and needed some support to grow 

and to match the demand by its customers. Volvo experienced its most rapid expansion pe-

riod in the 1950s and 60s. The production figures escalated from 15,000 units per annum in 

1950 to over 220,000 in 1970, which was direct result of supply strategies. Volvo continued 

with these supplier strategies and opened their first own component production plant at 

Floby in 1958, and later in Fargelanda and Bengtsfors (Larsson, 1997). 

Figure 4.2: Volvo supplier strategies over the years adopted from Larsson (1997, p. 133) 

 

In early 1960s, Volvo decided to establish a final assembly plant in Ghent, Belgium. This 

decision was part of their internationalization process. Later, they started manufacturing 

engines in France with the collaboration of Renault and Peugeot. But these joint ventures 

START-UP 1920s 

Use outside independent firms as 
suppliers of components Volvo 

should only do final assembly. 

START-UP 1930s – 40s 

First acquisition of supplier in 1930. 
Caused by increasing volumes and 

need guarantee deliveries. 

RAPID EXPANSION 1950s – 60s 
More suppliers incorporated and 

first own components plant opened 
up. Internationalization process a 

major issue. 

DIVERSIFICATION 70s – 80s 
No new suppliers, Volvo compo-
nents established as a subsidiary 

company. Cooperation with other 

assemblers.  

CONCENTRATION 80s – 90s 
Components producers sold as a re-
sult of outsourcing strategy. Con-

centration is on core values. 
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affect negatively to the Gothenburg plant in the coming years. In 1972-82, the production 

size in Gothenburg plant seized, where in Ghent it expanded. This led Volvo to make a 

major change in its policy towards expanding its operations with subcontractors. We have 

also observed that Volvo concentrates on its core activities and restructuring of the auto-

motive business. Some of the old Volvo-owned suppliers were sold, and remaining were 

reorganized into Volvo Components Corporation. Presently, Volvo intends to minimize 

the number of activities which are not directly connected to the development and assembly 

of the car. It includes all internal components-producing units. The engine factory in 

Skovde still comes under central control due its strategic importance for future product de-

velopment. Volvo‘s present suppliers strategy has many similarities with ―Japanese produc-

tion philosophy‖, which is distinguished by a high level of outsourcing and close integra-

tion with suppliers (Larsson, 1997). 

4.4 BTO Activities between Volvo’s Torslanda Plant & Suppliers 

Volvo‘s Torslanda plant, Gothenburg, is the main production facility of Volvo cars, the 

other is at Ghent, Belgium. It was established in 1964, and mainly produces big vehicle, se-

dans and SUVs (sports utility vehicles), where small models, hatch-backs manufacture at 

Ghent plant, Belgium. Our focus of study is Torslanda plant, Gothenburg. In 2003, the 

Torslanda plant produced 160,000 cars (Fredriksson, 2006). Production at Torslanda is 

highly dependent on the suppliers, which are spread across the close proximity of the plant. 

There are about 170 suppliers surround the plant, which supplies different components 

and parts to the plant. The in-house production units account for approximately 25% of 

the value of the components and systems in a car, whereas external vendor‘s supplies sum 

for 75%. 

A certain group of vendors are engaged in pre-assembly of components and inject these 

ready to install product modules components in Volvo‘s final assembly line. These specific 

suppliers are strategically very important, because the main objective of having them is to 

deliver modules in the same sequence as car bodies are put on Volvo‘s assembly line, and 

they have few hours to transport these modules to the assembly plant (Miemzcyk & Hol-

weg 2004). These pre-assembly plants, close to the Volvo‘s plant, are called module assem-

bly units (MAUs). In other words, MAUs are supplier parks. The total numbers of MAUs 

are 15 which related to Torslanda plant, and delivering 26 different modules which com-

prises of seats, cockpits and exhaust systems. The modules vary from model to model, and 
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depend on which model is on the assembly line. The Fig 4-3 below gives an idea how 

Volvo production network works and logistics activities involved in it (Fredriksson & 

Gadde 2004). 

Figure 4.3: Volvo‘s production network and logistics activities adopted from Fredriksson & Gadde (2004, p. 8) 

4.4.1 Torslanda & Suppliers Coordination 

Suppliers receive information from Volvo‘s planning system for building cars to order pro-

duction plans. Relying on this information, suppliers start planning their replenishment and 

production processes, scheduling routines to be able to deliver requested part and compo-

nents by the Volvo. The basis for the supplier planning is production forecast, which can 

be diverge within the specified limits mentioned in the contracts between Volvo and sup-

pliers (Meimczyk & Howard 2008).  

Every supplier given the two production plans containing details of components, quantity 

of components, delivery time etc. These production plans gets updated and enveloped all 

information about what variants are to be assembled and in what sequence. Initially, these 

plans are fixed and no changes can be made. Volvo bound to assemble the specified car va-

riants in the defined sequence. Later, if the forecasts predict any change than these routines 

can be altered inside the limits classified in the agreements between Volvo and suppliers. 

The sales forecast helps in developing long-term plans. But it is still indecisive that these 
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plans would match the production forecast for supplier‘s long-term planning (Holweg & 

Pil 2001).  

Volvo has signed agreements with all suppliers on the basis of long-term sales forecasts, 

and in these agreements both parties have mutually agreed on prices, expected volumes to 

be manufactured and production schedules. These agreements vary over the life cycle of 

the different car models. Following the contracts, suppliers have to keep production vo-

lumes at a specific peak for continuity of business with Volvo. Some specific equipment 

and tools used for producing certain components by the suppliers are owned by Volvo. 

4.4.2  Modularity and Assembly Line 

The body, or skeleton, of the car is final put on the assembly line; it has been allotted a 

unique identity number according to the specification of the buyer of the car. The buyer 

could be the end customer or dealer. The details of the specification by the buyer are em-

bedded in this identity number like exterior colour, interior trim, engine, transmission 

types, power pack etc (Fredriksson, 2006). Therefore, these all variant specific modules ac-

cording to the unique identity number must be present at station on the assembly line 

when the specific car body arrives. These variants are delivered according to the sequence 

of assembly of the model to be assembled. Now, suppliers have to deliver their modules 

with respect to which station comes first on the assembly line.  

For example, if interior trims are going to be fitted first before exhaust system than sup-

plier who supplies interior trims have to deliver their module first than those who supply 

exhaust system. Normally, the supplier who are delivering at first station on the assembly 

line has about four hours, on the contrary those who are delivering to the end of the line 

can consume about ten hours. With such small time frame, suppliers have to be vigilant in 

pre-assembling the modules and delivering them in this short time. That is the reason that 

MAUs are located at maximum 15 minutes driving distance from the Torslanda plant (Ca-

muffo, 2000; Doran, 2003). 

4.4.3 MAUs (Supplier parks) & Logistics Activities at Torslanda 

The Volvo handles transportation of the modules by itself between MAUs and final as-

sembly line, and trucks and pick-ups made one to two times delivery per hour at each sup-

plier. The frequency of delivery or pick-ups oscillates with respect to the Torslanda assem-
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bly line speed and packaging density of the each module type. The packing density is the 

volume of number of components stored in a given space (Morris et al., 2004; Fredriksson, 

2006). Due to precautionary measures, the packing density has been kept quite low, delib-

erately, because the modules requires customized carriers to protect them from any kind of  

transport damages. It has also been taken into consideration that packing should design in 

a way that it would help the operators while installing the components in the car‘s body. 

The Fig 4-4 depicts the deliveries from MAUs and the installation of the modules in the 

cars on the assembly line (Fredriksson & Gadde 2004).  

Figure 4.4: MAUs and delivery of module variants adopted from Fredriksson & Gadde (2004, p. 9) 

The modules supplied by the MAUs are ready-to install modules, like exhaust system 

would fit directly from engine to the end of body as one unit. Similarly, the dashboard con-

taining electronics, audio player, air-conditioning, speedometer, would be fitted as one unit. 

And the modules are different from others due to different model or large number of vari-

ants in terms of interior trim, exterior colour and engine transmission. So there are diverse 

types of modules, as we were told by Volvo that there are 3,500 types of seats and 10,000 

plus power-pack combinations (Fredriksson, 2006).  

The current activity structure that is used in production and for logistics as well helps 

Volvo in transporting the vast number of product variant to its customers in a lean way. 
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This has become possible by the Volvo‘s capability of coordination and integration of plans 

both upstream and downstream. In figure, the Arendal Supplier Park is shown, which 

works as MAUs for Volvo Torslanda plant. In the figure, we can see that Arendal is located 

few kilometres from the main assembly location Torslanda, and providing ready to install 

plastic components like dashboard, internal plastic body covers etc (Larsson, 1997; Morris 

et al., 2004).  

 

Figure 4.5: Arendal supplier park and Torslanda Assembly Plant adopted from Larsson (1997, p. 189) 
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4.4.4 Integrated Production Planning 

We were told in the interview by the Volvo personnel that Volvo‘s production plans com-

prise of forecasts and orders from dealers. Later this information is connected to the pro-

duction capacity of Volvo and its suppliers. At Torslanda plant, the logistics department is 

responsible for planning process. The production forecasting is done by the production 

planning system automatically. This system generates output after evaluating inputs like 

current order queue, capacity restrictions in the system, and Volvo‘s main concern for vari-

ous markets. The production forecast information is kept posted and distributed among all 

departments within Volvo and to suppliers. The foremost usage of this information is to 

give first order confirmation to the dealer on the order placement and for aiding suppliers 

in the production of parts and components planning process.  

The other challenge is to outline the production plan for what car variants to assemble in 

what sequence. The production plan for this is updated on weekly basis and relates with 

production forecasts, which also helps in improving the planning capabilities of Volvo‘s as-

sembly department, and keeps suppliers on the same station. There is also short-term pro-

duction plan, which keeps daily production activities on track. These production plans are 

designed by automatic planning system and logistics engineer to control the restrictions in-

jected in the system. Logistics engineers are more capable of considering more restrictions 

than those highlighted by the automatic planning system. 

4.4.5 Information Sharing 

 This information is heavily relying on the forecasts and orders from the customers. The 

marketing department at Volvo provides the information of each geographical market‘s 

predicted sales of all car models and variants. The inputs of this kind of information is 

based on the sales drift of Volvo and other car manufacturers, introduction of new and up-

graded models, and elements of socio-economic and political factors of each region. These 

forecasts have been developing for several years, and revised with passage of time on the 

basis of factors mentioned above.  

4.4.6 Different Production Plans 

Volvo major markets are Europe and North America, which comprises 60% and 30% of 

total sales respectively. Therefore, Volvo have to follow two types of production plans, one 

for Europe which is short-term base, and other is long-term base for North American 
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markets. Volvo‘s goal to build cars only on order and to avoid finish stock inventory, this 

short-term plan is only constructed to bring that aim to reality. In Europe, when dealers get 

the final go from customer than they place order at Volvo. The final customers have to 

wait for few weeks for delivery of the car. The Volvo‘s production planning system is in di-

rect link with European dealers. The dealer sends the full specification of the car specified 

by the customer into the system which later determines at time car can be assembled. The 

delivery confirmation is staged in three steps. First confirmation is based on the specifica-

tions that system calculates. The second and final delivery confirmation is given by logistics 

department after analysing the received orders and pending orders with respect to the limi-

tations not studied by the automatic planning system. This whole planning is done with 

close coordination and communication with suppliers, which makes possible for Volvo to 

build cars on orders. 

On the contrary, the orders from North America receive different reception. Automobile 

market in North America is different from Europe‘s. American buyers, mostly, are not 

ready for their car for even few weeks. Instead, they want new car on the same of day of 

order placement. To cope this, Volvo dealers in North America depends on the forecasts 

and order different car variants. There are three central warehouses of Volvo. From where 

car are shipped to the dealer when they finalize the customer order. Some of the dealer 

keeps stock of a limited number of Volvo cars of different variants and features to delivery 

instantly. The delivery time, hence, is shorter in this market, but also it restricts the number 

of variants and features available to customers as compared to the European markets.  
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5 Analysis 

In this chapter our analysis is presented. The findings from the empirical study will be connected to the 

frame of reference using such parameters as supplier‟s role and activities performed in BTO supply chain, 

and production activities executed in the OEMs facilities.  

The model we developed in our frame of reference will help us in analyzing our empirical 

findings. We will analyze all aspects of this model, Fig 5.1, in relation with findings. Begin 

with supplier analysis, and analyzing their coordination and planning activities, with ICT 

being backbone of it. Supplier parks are essential part of BTOSC and gets important cov-

erage in analysis. In production and assembly activities, vehicle is assembled and finished 

according to the specifications, and analyzed accordingly. Modularity is indispensible for 

BTOSC, without modularity the BTOSC is incomplete, and have analyzed carefully. Logis-

tics activities analyzed as per their role in BTOSC, which is of great significance. 

 

 

 

 

 

 

 

 

 

Figure 5.1: BTOSC model for Automotive Industry adopted from Fredriksson (2006) 
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5.1 Suppliers’ Analysis 

To implement BTOSC, we have to switch from traditional production approaches, like 

make-to-stock, to build-to-order. There are a lot of factors that have to be consider before 

implementing it. As Fisher (1997) highlighted some, expectedness of demand for the prod-

uct, the efficiency required and response from the market, such variables have to be take in 

to consideration before developing a supply chain. There has to be a close knitted supplier 

production schedules into customer production schedules. The issue related to this integra-

tion could be geographical location of suppliers and customers (Holweg & Pil 2001).  

In empirical findings, our OEM, Volvo, believes in the strong relationship with all tiers of 

suppliers and close coordination with the downstream actors, dealers and customers. Volvo 

shows heavy reliance on their suppliers, and suppliers rely on the information provided by 

the Volvo to them, to initiate production schedules of the components demanded by 

Volvo. And we tried to show the same in our model, Fig 5.1, the close attachment of sup-

plier parks with final assembly line. This close cooperation is essential for building car to 

orders, and manufactures them according to the specification of buyer.  

5.1.1 Coordination & Planning 

There is heavy flow of information between Volvo and its suppliers at levels of tiers, as 

seen in our frame of reference the incorporation between the all tiers of suppliers with 

OEM allow to properly implementing the BTO concept (Lyons et al., 2006). This flow of 

information is taken care by the ICT infrastructure, which unite all nodes of BTOSC. The 

information generation is for coordinating and planning activities is provided by the system 

that receives orders and forecast the sales. For European markets, production starts on ar-

rival of orders, and for North American markets the production starts on forecast gener-

ated by the system. With this approach, it brings much more importance of accurate plan-

ning and coordination between Volvo and its suppliers. This whole communication sup-

ported by a seamless ICT infrastructure, which not only manages orders from dealers and 

customers, but also keep track of suppliers activities, pending deliveries and arrival of sup-

plies from them. This system also allows stakeholders to monitor their order position in 

real time, and it supports them to optimize their processes for the future orders. The 

model, Fig 5.1, also depict the ICT cloud, which brings all players to one podium, where 

they can exchange and share information uninterruptedly. This ICT infrastructure is con-

glomerate of multiple ICT systems, which includes systems of suppliers of at all tiers, 
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OEMs, logistics service providers and dealers. With help of this bonded system, Volvo is 

able to get a clear picture of the current status of whole system (Mandel, 2008; Holweg & 

Pil, 2004).  

5.1.2  Supplier Parks 

The Volvo‘s supplier park as discussed in empirical part is Arendal, which is few kilometres 

away from main production facility Torslanda, which supply‘s ready to install components. 

These supplier parks supply‘s components on synchronous, sequential JIT deliveries as dis-

cussed in frame of reference. Lyons et al., (2006) put forward the benefits of developing 

supplier parks, and added that sequential JIT deliveries are backbone of supplier park con-

cept. Supplier parks manufacture modular components, and sequenced-in directly into the 

assembly line at Torslanda plant. The supplier park provides better delivery service level, 

cost savings, controlled inventory levels, increased customization options for end-customer 

(Pfohl & Gareis 2005). The supplier parks supply‘s parts and components at the decoupling 

point in the BTO supply chain, and it depends on the OEM where they want to place the 

decoupling point along the chain. It brings suppliers parks in close proximity to OEM. 

Similarly, in empirical findings, Arendal supplier park provides pre-manufactured parts that 

are ready to assemble at the Torslanda plant (Larsson, 1997). The same have been shown in 

the model, Fig. 5.1,  That result in significant reduction in cost, inventory, lead time, in-

crease in the variants of car models, more room for customization. This also helps Volvo 

to invest more and concentrate on research and development for the future growth (Morris 

et al., 2004).  

5.2 Production & Assembly Analysis 

The vehicles assembled at Torslanda plant, where assembly is dependent on the parts pro-

vided by the supplier parks. When orders are received from the customers and dealers, the 

production starts by the suppliers and they deliver the parts within the lead time. Mandel 

(2008) also highlighted process of assembly in frame of reference that VOB receives order 

and depending on the capacity of the supplier it assigns the task to the supplier, and later 

LSP transport components to the assembly plant. In the same way, when modules of dif-

ferent variant arrive into the Torslanda facility, they directly transported to the point of as-

sembly where they fitted immediately.  
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5.2.1 Modularity 

The transported modules are finished at modules assembly units (MAUs). These all units 

are located within the supplier parks at 15 minutes drive from the main assembly unit. The 

MAUs have very strategic importance for Volvo, and have central role in manufacturing 

cars on orders. Modularization provides integrity to system architecture, which allows sys-

tem to have liberty to fluctuate the decoupling point along the supply chain (Schilling 

2000). Similarly, Volvo at Torslanda benefits themselves from modularization by dividing 

and distributing the manufacturing of modules across the supplier parks. This whole proc-

ess of modularization is at Torslanda is pretty systematic. The system analyzes distance and 

capacity of the supplier than assign the task to the supplier. Supplier can combine it re-

sources to produce components to serve its customers (Fredriksson & Gadde, 2004). If the 

components demanded are not same, still supplier can utilize some of its resources to fulfil 

other customer demand. The volumes ordered by Volvo from its suppliers differ from time 

to time, so in this structure supplier have to act efficiently by combining efforts in one 

supply chain to the other supply chain (Camuffo, 2000; Doran, 2003)..  

5.2.2 Complementary Production  

When it comes to production there are varied numbers of variables Volvo working on at 

the same time at Torslanda. The input variables comes from customer or dealer, that later 

evaluated and processed by the system. The system connects all actors on one platform 

where they plan out how production of specific order will be carried out. The activities be-

tween suppliers and Volvo are very complementary. The structure designed by Volvo for 

component production is decoupled by close complementarily, which is the result of the 

building on customers‘ orders (Fredriksson & Gadde, 2004). Now, this complementarily of 

activities can also benefit the Volvo by having similarities among activities and by achieving 

economies of scale in their operations. But we have to realize that these benefits are de-

pendent on number of variants ordered. Because the more different type variants ordered 

the more planning and coordination is require between suppliers and Volvo. There is an-

other point to be noted that as we know that in BTO supply chain inventory levels and 

buffers are tried to kept low as they can be (Fredriksson, 2006). So, with number of vari-

ants to be manufactured this is a real challenge for Volvo to tackle all these concerns at a 

same time.  
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5.3 Synchronize and Sequential Logistics 

As we know that logistics are the backbone of the successful BTO supply chain, and play 

major role in decision making at Torslanda. The delivery promises made with dealers and 

customers are given after consultation with and confirmation from logistics department. 

Logistics department at Torslanda has wide range of objectives. They keep track of all lo-

gistics activities at all levels of tiers of suppliers. The logistics activities are very synchro-

nous and sequential in nature throughout the Volvo‘s supply chain (Morris et al., 2004). The 

order received gives the main input how transportation would take place between the 

MAUs and Torslanda. Logistics department receives details of deliveries that they have to 

make from MAUs. The deliveries have to be precise and within the allotted lead time. As 

these MAUs are not located very far away, only approximately 15 minutes drive from the 

main assembly unit, so they match assigned lead time easily (Doran, 2003). But they also 

have to make deliveries in the same synchronization and sequence as the customer order 

going through the final assembly process. The reason for this synchronize and sequential 

deliveries is that the decoupling point has moved upstream, so 1st and 2nd tier of suppliers 

has moved in the confines of the BTO supply chain. The model developed, Fig. 5.1, also 

connects MAUs (A1, A2...An) with final assembly line at multiple points to delivery mod-

ules and components. Another point to be noted that as there is no inventory in BTO sup-

ply chain, we can also say that logistics work as inventory carriers for the Torslanda (Lyons 

et al., 2006).  
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6 Conclusion 

This chapter covers of conclusions from our study. This includes conclusions from analysis of our empirical 

findings and frame of reference. We will also look to answer the purpose and research questions that we 

placed in the start of our study.    

In the automotive industry, more and more manufacturers are adopting BTO supply chain. 

Volvo Cars are the biggest in Sweden and have handsome share in European and North 

American markets. Volvo is one of the many manufacturers who are benefitting from this 

manufacturing strategy.  

In our study, we try to find out the answers of our research questions. Our first question is 

about how does Volvo Cars coordinates with its suppliers in the BTO supply chain. For 

this one we arrived to the point that Volvo Cars and suppliers are interdependent on each 

other. Volvo Cars are dependent on suppliers for the components to assemble ordered 

cars, and suppliers are not only dependent on Volvo Cars for orders but also for the timely 

and accurate information. 

After analysing the literature and answers from our respondents, we can conclude that the 

main obligation for Volvo towards its suppliers is to provide them with right information 

and continuously update them about the all aspects, from order confirmation to the deliv-

ery date of the vehicle. There is extensive exchange of information and interaction between 

the suppliers and Volvo. The supplier also expects from Volvo the provision of accurate 

information at the right time, so that supplier would be able to perform expectedly. And 

Volvo provides them with, not to lose competency in front of its supplier. The ICT infra-

structure avoid this situation for Volvo, by bringing all actors into one common platform 

where they can share and exchange information seamlessly. For BTO production such ICT 

systems should be pre-requisite, to carry out operations efficiently and effectively. The ICT 

system increases the elements of responsiveness and flexibility in the operations, which is 

healthy for BTO supply chain. With such system in place there are fewer chances of mis-

takes by the actors. So, suppliers and Volvo works closely to deliver the vehicle for the or-

ders they received with the support of ICT system.  

Now regarding the production activities, BTO supply chain appears to be more intricate in 

the car industry, as compared to the other industries like computer, electronics and appli-
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ances. For instance, basic personal computers mostly consist of seven standardized and in-

terchangeable components that are available and postponed for assembly (Curry & Kenny 

1999). Similarly, there will be differences in the others operations as well like manufactur-

ing, distribution, retailing (Hulthen, 2002). And the final product can be delivered to cus-

tomer or end consumer. But the story is different in BTO production. Here production has 

to be responsive to the orders received and flexible in performing the operations of manu-

facturing, assembling, and distribution, and with lot more variants to offer to their custom-

ers. There is high level of complementarity among the operations which based on the 

modularity and postponement. The MAUs, in the supplier parks, who are responsible for 

providing components, try to achieve economies of scale in their upstream manufacturing, 

to make possible the customization in downstream activities by moving decoupling point 

up in the supply chain.  

MAUs have very significant importance for decoupling point. Because they work as buffer 

controller, if some variations experienced from the downstream. These variations come 

from the product variety that is offered to the customers. Customers have liberty to come 

up with their own specifications from the different variants. At this stage, MAUs play their 

role by handling the orders from Volvo and other car assemblers, and fulfilling the orders 

by combining their resources. MAUs also consider the cost and time factor, so that they 

complete operation within those boundaries, and efficiently coordinate the resources 

among their other customer orders. So that is why there is complementarity required be-

tween the activities of MAUs and Volvo.  

Therefore, we can come to the conclusion that BTO supply chain is based on the flexibility 

in the processes and responsiveness towards the customers. By setting up limitations in the 

vehicle variants, car manufacturers can control from what buyer can choose. These limita-

tions also benefit in organize the number MAUs, because they represent significant amount 

of investment from Volvo. So, in certain ways company have to be rigid in certain ways. 

Thus, the success of BTO supply chain lies in how tactically a company unite flexibility & 

responsiveness and rigidity in various proportions, and with long term partnership with all 

actors on the both sides of demand and supply.  
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6.1 Discussion & Future Suggestions  

The deficiency in our study from our perspective was non-availability of much literature on 

BTO supply chain and especially on automotive BTO supply chain and also the non-

cooperative attitude from Volvo. 

We think there is still need to explore a lot of new avenues in BTO supply chain, and 

automotive industry is one industry where it is used. There are number of industries where 

it can be applied and industry can benefit from it, like computer, electronics, appliances, 

textile industry.  

Our study has more general approach towards BTO supply chain, and we try to encapsu-

late all ends of BTO supply chain. But there can be more research done on supply side and 

demand side; especially supply side because suppliers are key in the BTO supply chain and 

OEM depends on the performance of the supplier to further fulfil the order from custom-

ers. Supplier parks and modularization are two most important topics that could be further 

researched into more depth. And that would benefit the industry as well.  
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8 Appendix 1 

Questionnaire 

 What is supply chain model of Volvo Cars? 

 Supply chain design defines how operations will carry out at production unit. What 

supply chain design Volvo follows at Torslanda plant in Gothenburg? 

 Who triggers the supply chain (Production) at Torslanda plant, customer or dealer? 

 In current scenario, customers/dealers can play their role in upstream as well. How 

deep customer/dealer has its penetration in the assembly process? 

 In BTOSC, assembly plant requires multiple deliveries from supplier parks. How 

many deliveries are there from these supplier parks in a day? 

 What are necessary steps Volvo takes to make transportation efficient from sup-

plier parks to the Torslanda assembly plant? 

 These supplier parks have to be strategically close to the assembly plant. At what 

proximate distance these supplier parks are located? 

 Supplier parks have become an integral part of current automotive industry. How 

many supplier parks work with Torslanda plant? 

 Postponement saves significant amount of inventory related cost. At Volvo, till 

what level components are postponed in the supply chain? 

 Decoupling point has very strategic importance in the manufacturing process. 

Where the decoupling point lies in the supply chain of Torslanda plant? 

 Modularization plays a vital role in decreasing the assembly time and increasing the 

number of variants. How significant modularization is for Volvo and to what ex-

tent it has been utilize in deisgn process.  

 On the basis of which information Volvo defines it‘s production schedules? 

 What is the role of supplier in implementation of build to order production proc-

ess? 

 How complicated it was to integrate the suppliers into the production system? 

 What is average lead time given by the suppliers? 

 How many modules are there in an average model of Volvo Cars? 

 To what extent customers are involved in the specifications of their choice at the 

time of order placement. 
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 Through what channels customer can place his/her order, and can make his/her 

own specifications? 

 What is average delivery time given to the customer? 

 Are there any programs Volvo working on to shorten its delivery time to customer, 

and as well lead time from suppliers? 

 Following build-to-order requires reforms in the organizational structure. What 

challenges Volvo faced in this process? 

 What type of training program Volvo arranges for its production line employees? 

 

 

 

 

 


