
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Car firms and low-emission vehicles: The evolution of incumbents’ strategies in
relation to policy developments

Bohnsack, R.

Publication date
2013

Link to publication

Citation for published version (APA):
Bohnsack, R. (2013). Car firms and low-emission vehicles: The evolution of incumbents’
strategies in relation to policy developments. [Thesis, fully internal, Universiteit van
Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/car-firms-and-lowemission-vehicles-the-evolution-of-incumbents-strategies-in-relation-to-policy-developments(c9b0df56-ba99-42f2-abb4-92de836b0929).html


THE EVOLUTION OF PRODUCTION APPROACHES 
 

13 

2 Developments in the car industry: Main trends in production 

approaches, product development and innovation 

 

Around 1900, many companies entered the car industry and developed radical technologies. 

For instance, different propulsion technologies such as the first hybrids, cars propelled by 

steam and also electric cars were introduced. Yet, after an initial period of technological 

variation, the internal combustion engine using petrol emerged as the dominant design and a 

much smaller number of large companies remained in the industry. 

Today, car manufacturers face increasing competition in an industry which is based on 

economies of scale (Orsato & Wells, 2007). Central to the competitiveness of car 

manufacturers have been their production approaches and product development. This chapter 

summarizes literature on these topics and serves as background information for the following 

chapters. Therefore, this chapter will describe the main trends in the industry, paying 

particular attention to production approaches (2.1), product development (2.2) and product 

innovation (2.3). 

 

2.1 The evolution of production approaches 

Manufacturing one car requires the production and assemblage of thousands of parts (Ro, 

Liker, & Fixson, 2007). Therefore, the competitiveness of car manufacturers is, to a large 

extent, determined by their internal efficiency (Turnbull et al., 1989). A central feature of this 

efficiency is the continuous improvement of production. Hence, this section provides an 

overview of the evolution of manufacturing approaches in the car industry.  

 

2.1.1 From craft production to mass production 

At the beginning of the twentieth century, cars were produced through craft production; that 

is, vehicles were custom made, one piece at a time and, therefore, were very expensive 

(Womack, Jones, & Roos, 1990). At the time, car manufacturers’ strategy was to build few 

cars—ones that warranted high profit margins—and to guarantee that all products were sold, 

as demand exceeded supply (Rubenstein, 2001). What is more, as a car was a luxury product, 

manufacturers reinforced the exclusivity by breaking speed records or long-distance records. 

This period lasted until 1914 (Nieuwenhuis & Wells, 2007), when mass production— 

later also known as Fordism, after Henry Ford—took over. One reason for this change was 
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that Ford, himself a ‘daredevil’ on racing circuits, had been pressured by shareholders to build 

more cars for the public (Rubenstein, 2001). In addition, Ford recognized that—contrary to 

widespread belief—cars were not just recreational vehicles for rich people; there was also a 

demand among poorer people for inexpensive cars. Subsequently, at the now famous 

Highland Park plant close to Detroit, Ford introduced the moving assembly line to the car 

industry and inaugurated the era of mass production, which became the standard for most of 

the 20th century. This major innovation changed the industry. Cars were now standardized and 

produced on a large scale and, therefore, were relatively cheap. The motivation behind the 

strategy was to reduce the costs of production and to increase demand (Rubenstein, 2001).  

However, mass production had its pitfalls. First, because of the extremely high costs of 

the assembly line and the tools themselves, car manufacturers needed high utilization of their 

plants and could not afford a production stop. A halt anywhere in the line would stop the 

entire production process. Therefore, various buffers were built into the system, such as more 

workers, more space, more supplies and redundant machines. Second, employees were often 

responsible for only one task, causing repetitive and boring work conditions. Third, because 

of the large investments in car-specific manufacturing tools, manufacturers postponed 

introductions of new car designs as long as possible. As Rubenstein (2001: 34) observed, 

“Mass production used narrowly skilled professionals to design products made by unskilled 

workers tending expensive single-purpose machines that churned out high volumes of 

standardized products, which then piled up in inventory until they were needed.” 

In 1950, Eiji Toyoda, the founder of Toyota, visited Ford to learn about U.S. 

production methods. However, the Japanese car industry was just emerging, and the demand 

was insufficient to warrant investment in redundant machines, specialist workers and vast 

spaces, all necessary for mass production. Hence, Toyota chose to adapt its production system 

to suit its circumstances. It installed machines that could be retooled more easily and used 

flexibly. Workers were trained to use multiple machines to increase flexibility and to improve 

the job conditions. Space and resources were used carefully to reduce waste (Rubenstein, 

2001). In short, Japanese car manufacturers in general, and Toyota in particular, were 

pioneering new production approaches. 

 

2.1.2 The emergence of lean production 

Japanese car manufacturers gained a significant cost advantage over their U.S. and European 

competitors in the 1970s due to their idiosyncratic manufacturing approach (Richardson, 
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1993). U.S. and European car manufacturers became concerned about Japan’s manufacturing 

competitiveness and ordered researchers to analyse the Japanese method, which resulted in 

the book The Machine that Changed the World (Womack et al., 1990). This study had a 

significant impact on U.S. and European car production (Rubenstein, 2001), as it illustrated 

Japanese car manufacturers’—especially Toyota’s—competitive advantage. Japanese 

manufacturers turned out to be superior in both productivity and quality measurements. 

Productivity in the car industry was measured in hours per vehicle, for activities 

including welding, painting and assembly. With regard to productivity, the study showed that 

Japanese manufacturers needed 16.8 hours in Japan to produce a car; Japanese manufacturers 

producing in the U.S. (in so-called transplants) needed 21.2 hours; U.S. manufacturers needed 

25.1 hours; and European manufacturers 36.2 hours, which was more than double the time for 

an equivalent car in Japan. With respect to quality, which is measured in defects per hundred 

cars, Japanese car manufacturers showed the lowest rate of defects (60) and European cars the 

highest (97). The study found that Japanese car manufacturers used less space, that workers 

were more flexible (and also less absent) and that they used less inventory. This resulted in 

costs advantages of almost USD 1,926 per vehicle by Japanese manufacturers (Rubenstein, 

2001), which constituted USD 821 in labour costs, including additional wages and health care 

costs, USD 985 in capital costs, including additional machinery and excess capacity, and 

organisational deficiencies of USD 120, due to repetitive tasks. 

 The period of Fordist mass production lasted until 1970 and was (slowly) replaced by 

what is now known as lean production, a term for the Japanese production system coined by 

Womack et al. (1990) (also often called the Toyota Production System). In addition to the 

factors mentioned above, lean production was also an attractive production approach because 

it allowed for customization at competitive prices. Therefore, Western manufacturers sought 

to introduce the Japanese production methods, which led to several new concepts, including 

‘Just in time’ (JIT) and ‘Total Quality Control’ (TQC, also known as Total Quality 

Management). JIT is a manufacturing technique that, as the name suggests, produces goods 

just in time for the next production step, thus integrating suppliers and customers and aligning 

demand and supply (Turnbull et al., 1989). JIT includes the reduction of waste (anything that 

is not creating value) at every stage of the production process (Turnbull et al., 1989). This 

reduces the inventory and increases the return on investment. Furthermore, it improves the 

responsiveness to the market and increase labour productivity. Demand in the JIT system is 

signalled through a so-called kanban concept. Kanban links the production processes together, 

signalling demand backwards from the customer (Pilkington, 1998). In addition, JIT requires 
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the introduction of TQC, which aims to improve product quality and, ultimately, increase 

customer satisfaction. TQC means that quality control is built into the production system 

rather than inspecting the car for quality after production (Turnbull et al., 1989). The concept 

implies that the ‘the next in line’ is always regarded as a customer. Hence, internally, TQC 

would consider each subsequent production step within the plant as ‘customer’ to be satisfied; 

TQC would not consider quality only in terms of a car that is delivered to the dealer or to the 

final customer.  

 

2.1.3 From lean production to optimum lean production 

The introduction of lean production in Western companies has been studied widely, as it was 

proclaimed to be something that could save the industry (Rubenstein, 2001; Womack et al., 

1990). However, views with regard to its benefits have varied widely. Some scholars have 

found methods such as ‘Just in time’ and ‘Total Quality Management’ to be a valuable 

alternative to Western approaches (Bertodo, 1991; Hyun, 1994; Womack et al., 1990), while 

others have been wary of their benefits in a Western context (Pilkington, 1998; Turnbull et al., 

1989; Turnbull et al., 1992). Several aspects have emerged from this scholarly work. 

First, lean manufacturing is often communicated as a concept that was practiced by all 

Japanese car manufacturers. However, when comparing Japanese car manufacturers in more 

detail, different strategies have been found (Pilkington, 1998). By and large, the most notable 

Japanese representative for lean manufacturing is Toyota. Assuming that all Japanese car 

manufacturers produce in a similar way boosted the concept of best practice, assuming that 

there is one optimal way to produce. Pilkington (1998) criticises this notion, arguing that there 

is no single strategy and revealing different production approaches among Japanese car  

manufacturers. For instance, Toyota focused on cost and production efficiency (i.e., the 

Toyota Production System) and Honda on engineering excellence, while Nissan tried to 

emulate Toyota in order to regain its leading position. Thus, it was misleading to believe that 

there is one single strategy, as best practice suggests, but production methods were contingent 

on overall business strategy (Pilkington, 1998).  

Second, despite the advantages of JIT, the context of the established Western industry 

structure was neglected. Turnbull et al. (1992: 167) state that the “imposition of a particular 

manufacturing strategy which is, in many respects, incompatible with the existing structure of 

the industry” creates major problems. For instance, the U.K. was characterized by low-

volume car manufacturers and large-scale suppliers, which supplied multiple car 
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manufacturers. This provided sufficient economies of scale for suppliers and resulted in lower 

costs for car manufacturers. And, in fact, suppliers were the source of major innovations and 

provided a competitive edge for the U.K. car industry (Turnbull et al., 1992). What is more, it 

seemed that the fit between JIT and the Western business culture was suboptimal. Western 

business culture was characterized by decades of ‘close but adversarial’ relationships 

(Mudambi & Helper, 1998). The lack of trust between buyers and suppliers was, according to 

Turnbull et al. (1992: 167), a result of “10 years of price freezes, volume cuts, multiple 

sourcing and the like, many suppliers view the latest moves to JIT as another means by which 

the vehicle assemblers intend to put the squeeze on.” Consequently, when introducing lean 

manufacturing, Western car manufacturers were not able to emulate the Japanese buyer-

supplier relationships due to a lack of trust.  

Third, JIT practices were not emulated throughout the value chain. Eliminating ‘waste’ 

resulted in car manufacturers immediately delivering produced cars to dealers. Thus, dealers 

would increase their stock, which reduced the intended efficiency of the approach (Pilkington, 

1998). 

In addition to issues of fit between JIT practices and the Western business context, two 

developments in the car industry prompted car manufacturers to eventually move ‘beyond’ 

lean production. First, problems idiosyncratic to lean production became apparent and, 

second, lean production no longer guaranteed a competitive advantage (Collins et al., 1997). 

With regard to the first point, lean production suffered from what has been coined the ‘Lexus 

effect’ (Rubenstein, 2001). The ‘Lexus effect’ refers to lean manufacturing’s relentless pursuit 

of continuous improvement, which led engineers to overcomplicate matters.1 With regard to 

the second point, Western car companies improved their production and caught up with their 

Japanese competitors. As a consequence, production excellence was no longer a source of 

competitive advantage. 

 Hence, the concept of optimum lean production emerged. Optimum lean production 

rests upon two notions: commonality and co-location (Rubenstein, 2001). Commonality 

means that car manufacturers ‘reused’ as many parts as possible from old models in newly 

developed cars. This saved development time and costs. Co-location refers to the ability to 

work on the development of a model at different locations by means of ICT. In addition, a 

new concept, coined ‘modularity,’ was introduced (Ro et al., 2007). The success of modular 

production in the computer industry, pioneered by Dell, inspired car manufacturers such as 

                                                 
1 In the case of Lexus, engineers decided against building a convertible, as tests showed that the roof could not 
be opened a thousand times at -30 degrees Celsius (Rubenstein, 2001). 
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Ford (Ro et al., 2007) and Volkswagen (Collins et al., 1997) to implement this approach. 

Modules combine parts to a self-contained whole, such as a car seat or a cockpit (Ro et al., 

2007), which increases efficiency in the supply chain and enables companies to outsource 

production and, thus, responsibility to suppliers.  

 In summary, innovations in manufacturing have played a crucial role in the 

competition among car manufacturers. New manufacturing techniques provided advantages 

such as increased efficiency or higher quality but also had shortcomings, such as a lack of 

product diversity or complicated processes.  

 

2.2 Trends in the product development process 

Besides the production approach, another source of competitive advantage in the car industry 

is the product development process (Ibusuki & Kaminski, 2007). According to Clark et al. 

(1987: 733), it rests on the organisation's capabilities and “occurs through problem-solving 

cycles carried out by engineers who attempt to optimize a number of different performance 

parameters.” Consequently, this section summarizes the most important trends in the product 

development process, exploring product development approaches (2.2.1), the role of the 

organisational setup (2.2.2) and the role of suppliers (2.2.3). 

 

2.2.1 Product development approaches 

Production approaches and the product development approaches are closely linked. Therefore, 

the evolution of production approaches influenced the way manufacturers developed cars. For 

instance, in mass production, the high costs of model-specific machinery caused a reluctance 

to develop new cars. In lean production, more flexible machinery stimulated increasing 

product development, and the outsourcing of production to suppliers shifted part of the 

responsibility of product development away from car manufacturers. In optimum lean 

production, new information and communication technologies enabled car companies and 

suppliers to collaborate in product development virtually, and parts could be used across 

models. Consequently, the product-development process has evolved over time towards 

product variety and decentralized development (Ibusuki & Kaminski, 2007).  

However, for a long time, product development approaches differed across countries. 

These differences were a result of markets that were largely unconnected until the 1970s. For 

instance, prior to the internationalisation of the industry, Japanese companies faced fierce 
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competition in their home market. The result was a shortage of specialized engineers, which 

led to the more efficient use of human resources and accelerated development times.  

Clark et al. (1987) studied performance differences in product development among 

global car-producing areas: the U.S., Europe and Japan. An analysis of 29 product-

development projects in the U.S., Europe and Japan between 1980 and 1987 revealed that 

Japanese car manufacturers performed significantly better. For instance, the average project 

time in Japan was 1,155 hours, compared to 3,478 hours in the U.S. and 3,636 hours in 

Europe.2 Another significant measure for product-development capabilities is the lead-time, 

which refers to the time span between the start of the project and the final market 

introduction. On average, Japanese projects took 42.6 months, compared to 61.9 months in 

the U.S. and 62.6 months in Europe (Clark et al., 1987).  

Confirming the importance of context and competition, Thomas and Weigelt (2000) 

compared product-development processes in Japan, the U.S. and Europe and illustrated that 

the product-development capabilities of car manufacturers were largely driven by the features 

of the respective home country’s rivalry. Japanese firms, due to high competition, would 

concentrate more on new features (e.g., electronic devices in the car) and less on design, but 

they remained profitable through capabilities that were favourable for economies of scale. 

U.S. manufacturers, which faced less competition, were more focused on body styling and 

engines. Finally, in Europe, because of competition on the basis of brand loyalty, car 

companies focused on engineering and performance, which were not as salient in the U.S. or 

Japan (Thomas & Weigelt, 2000). The international differences led to competition in product 

development and spurred new development strategies. 

A major innovation in product-development strategy was to share so-called 

‘platforms’ among multiple brands and models. Until this innovation, cars were largely stand-

alone developments. Platform strategies changed this by building on one platform that can 

accommodate various body designs. The strategy became popular in the car industry, as it 

allowed car companies to be more cost-efficient, yet responsive to increasing demand for 

design variety, thus saving development resources as well as reducing time-consuming and 

expensive changes of machinery (Wells, 2010). 

One drawback of the platform strategy was that cars looked similar. Consumers easily 

recognized that cars with different brand names looked alike and therefore, found some 

                                                 
2 On average, Japanese cars were less complex, and, therefore, one might argue that the difference in hours can 
be explained by the difference in complexity. However, when the authors adjusted for that effect, the hours were 
2,701 (Japan), 4,892 (U.S.) and 6,426 (EU), respectively.  
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models less attractive. Thus, more recently, companies have advanced the platform strategy to 

an ‘architecture strategy.’ This means that cars share the same components but look different 

from each other. By doing this, car manufacturers can sell apparently different cars resting on 

similar architectures, which saves development resources, decreases development times, and 

allows manufacturers to bring more models to the market (Wells, 2010). 

In addition to the product development approach, two factors significantly influence 

the performance in product development: the organisational setup and supplier relationships, 

which will be described in the next two sections.  

 

2.2.2 Organisational setup and management of product development 

In order to reach efficiency and superior performance, a car manufacturer’s organisational 

setup needs to be aligned with its product-development strategy (Ro et al., 2007). Particularly 

important is the way in which development projects are managed. At the time of their study, 

Clark et al. (1987) found that car companies adopted different approaches. In Japanese 

companies, managers high up in the organisation’s hierarchy would coordinate projects and 

take responsibility as project managers. U.S. firms also engaged project managers, but they 

were usually not high up in the organisation’s hierarchy and not directly responsible for 

managing projects. In contrast, European companies often operated without dedicated project 

managers and relied largely on collaboration across departments.  

However, concomitant with the adoption of new product-development strategies such 

as platform strategies, car manufacturers began organizing development projects in matrix 

structures instead of in traditional functional structures. Matrix structures overcame the 

shortcomings of the functional structure, as it allowed representatives to fulfil their functional 

role while participating in different projects. What is more, representatives could be part of 

different projects of different platforms or architectures. Yet, matrix structures also caused 

tensions due to a “lack of strong demarcation between functional dependence (tasks and 

targets) and hierarchic dependence (direction and control)” (Calabrese, 1997: 240), leading to 

communication problems. Calabrese (1997) studied communication and co-operation—such 

as meetings and direct contacts—in product development. Based on the results of a case study 

of a single car firm, Calabrese confirmed that the challenge in the development process 

stemmed less from technological issues, and more from individuals working together within a 

project. To overcome this challenge, continuous learning, sufficient data-transfer processes 

and the proper motivation are required to enable efficient matrix structures (Calabrese, 1997). 
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However, the issue becomes more complicated when considering that car 

manufacturers develop a variety of cars at the same time. Thus, how do car manufacturers 

simultaneously manage the development of different projects? Is it wise to focus resources on 

one development project at a time to ensure that the product becomes a success? Or is it more 

beneficial to work on several new projects at the same time and see which one succeeds? 

Nobeoka and Cusumano (1997) analyzed the 17 largest car manufacturers worldwide over a 

12-year period (1980 through 1991) to understand which development strategy had a positive 

effect on sales. They looked at new cars brought to the market and studied the multi-project 

strategies of these car manufacturers. The authors distilled four different development 

strategies: ‘New Design,’ ‘Rapid Design Transfer,’ ‘Sequential Design Transfer’ and ‘Design 

Modification.’ Under ‘New Design,’ manufacturers developed new products from scratch. 

‘Rapid Design Transfer’ was applicable if car manufacturers transferred knowledge or 

technology from one model that was in the development phase to another that was just 

launched. In ‘Sequential Design Transfer,’ firms could also integrate available technology 

from previously finished projects into new projects, a concept close to optimum lean 

production. ‘Design Modification’ implied that new projects were built largely on a 

predecessor model—also referred to as a facelift.  

Their results showed that ‘Rapid Design Transfer’—transferring knowledge and 

components from one project to another at an early stage—had a significant positive 

correlation with sales growth and that firms increasingly applied this strategy. From 1980 

until 1982, only nine percent of the sample (n=47) applied the Rapid Design Transfer 

strategy. From 1989 until 1991, 20 percent of the projects (n=61) were already using this 

approach, thus providing evidence for the increasing establishment of optimum lean 

production. In essence, firms leveraged existing technologies more often and faster and, thus, 

increased sales (Nobeoka & Cusumano, 1997).  

More recently, car manufacturers have adopted new concepts to gain cost efficiency. 

They now combine the concepts of value engineering and target costing (Ibusuki & Kaminski, 

2007). Value engineering refers to identifying areas where costs can be saved, while target 

costing sets the limits of costs, for instance, for a specific part that warrants the profitability of 

the product in the long run.  
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2.2.3 Supplier strategies and relationships 

As mentioned above, because product-development projects of Japanese companies took 

significantly less time, they had a competitive advantage in product development (Clark et al., 

1987). One reason for this advantage was that Japanese manufacturers sourced more parts 

from suppliers. These so-called ‘Black Box parts’ were components that were largely 

developed by suppliers. Japanese companies sourced 62 percent as Black Box Parts, 

compared to 16 percent by U.S. companies and 39 percent by European companies (Clark et 

al., 1987). Outsourcing of whole modules and handing over of responsibility to suppliers 

increased their significance. Wynstra, von Corswant, and Wetzels (2010: 625) state that 

through “supplier involvement firms can achieve better product quality, shorter development 

lead time, and reduced product and development cost.” 

The degree of a car manufacturer’s vertical integration was influenced by the choice of 

the production approach. As pointed out earlier, in mass production, the timely and 

uninterrupted supply of goods was essential to the smooth assembly of cars. Hence, a high 

degree of vertical integration reduced the risk in the supply chain. Lean production, in 

contrast, relied on the production of smaller, customized numbers of cars at a time and the 

outsourcing of components and systems. Thus, this approach lent itself to vertical 

disintegration and more responsibility for suppliers. As a result of the popularization of lean 

production and optimum lean production, the car industry witnessed a shift to vertical 

disintegration. Yet, disintegration increased the dependence of car manufacturers on suppliers 

and, in turn, created risks. For instance, if a supplier froze the development of a certain 

module, the performance of a car manufacturer was directly at risk (Wells, 2010). Thus, new 

buyer-supplier relationships and vertical disintegration created opportunities in product 

development, but also posed a new source of risks for car manufacturers. 

 But is a close collaboration with suppliers efficient? In a comparative study, Bertodo 

(1991) analysed the role of suppliers in the global car industry in the 1980s. The study found 

that Japanese manufacturers were the least integrated and sourced almost 80 percent from 

suppliers, compared to 62 percent in North America and only 52 percent in Europe. The study 

showed that Japanese companies cooperated closely with suppliers as part of the ‘keiretsu’ 

network, which generated cost savings of up to 50 percent (Bertodo, 1991). A ‘keiretsu’ is a 

“a network of manufacturers and suppliers that have equity ownership in one another as a 

means of mutual security [...] characterized by a great deal of parts outsourcing to a small 

number of closely knit suppliers who are given long-term contracts” (Ro, Liker, & Fixson, 

2008: 184). In a keiretsu, car manufacturers and suppliers held shares in each other and had 
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interlocking boards. Through the keiretsu concept, suppliers received more responsibility, as 

they were integrated early into the development process of vehicles (Ro et al., 2008). 

Moreover, first tier suppliers often had responsibility for whole subsystems. 

Western manufacturers tried to emulate the Japanese keiretsu concept. Hyun (1994) 

observed the restructuring of the supplier network by Western companies, which involved a 

reduction of suppliers, closer cooperation with suppliers in the development process, 

coordinated activities, focus of car manufacturers on assembling and more open 

communication (Hyun, 1994). As a result, today, more and more parts are developed by 

suppliers (Wynstra et al., 2010). Whereas in mass production, a large number of suppliers 

would sell parts or components to car manufacturers, (optimum) lean production reduced this 

number to 200 to 300 suppliers that often supplied modules or whole systems (Ro et al., 

2008). Also, contracts became more long term, and the involvement of the supplier in 

development and production increased. While this increased competition among suppliers, it 

also improved trust between car manufacturers and suppliers.  

Trust has been found to be an important element of competitive advantage because it 

may reduce transaction costs, facilitate information sharing and stimulate investments critical 

to the buyer-supplier relationship (Dyer & Chu, 2000). Consequently, a concern for car 

manufacturers is what fosters trust in the buyer-supplier relationship. Dyer and Chu (2000) 

conducted a comparative study of buyer-supplier relationships in the U.S., Japan and Korea, 

examining 135 U.S., 101 Japanese and 217 Korean suppliers. They found that there are 

institutional differences that explain degrees of trust, as well as ways to promote trust (Dyer & 

Chu, 2000). Japanese buyer-supplier relationships were characterized by higher trust, longer 

relationships and more face-to-face hours. To stimulate trust, providing support in cost 

reduction and quality improvement helped considerably. For instance, Japanese car 

manufacturers in the U.S. assisted local suppliers in implementing JIT techniques and gained 

higher degrees of trust compared to their U.S. counterparts, despite a shorter overall 

relationship time (six years vs. 22 years). Wasti and Wasti (2007) studied buyer-supplier 

relationships in the Turkish car industry. Their analysis of 106 surveys from car-part suppliers 

also confirmed that the introduction of manufacturing techniques such as JIT or TQM 

positively influenced trust. Because JIT and TQM required assistance in the setup, frequent 

contact and close relationships, trust was built. Hence, support by car manufacturers—such as 

giving assistance—aided in creating trust (Dyer & Chu, 2010). 
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While production approaches and the product development process have changed over 

time, product innovation also has evolved. How and why this has occurred will be discussed 

in the next section. 

 

2.3  Product innovation in the car industry 

A final influence on competitiveness in the car industry has been the innovation of cars itself. 

While the product development process concerns the way cars are developed, product 

innovation refers to the technologies employed. Although a dominant design emerged—a 

multipurpose vehicle with an internal combustion engine (Orsato & Wells, 2007)—and the 

attention of car manufacturers shifted to process innovation (Abernathy & Clark, 1985), 

product innovation remains influential, particularly considering newly emerging LEVs. 

Consequently the following two sections examine the timing of product innovation (2.3.1) 

and product innovation in an international context (2.3.2).  

 

2.3.1 Timing of product innovation vis-à-vis competitors 

A topic that has been widely discussed in the literature with regard to product innovation in 

the car industry is whether to be a first mover or a follower (Frynas et al., 2006; Klepper, 

1996). Being a first mover allows manufacturers to increase switching costs for consumers, 

pre-empt assets such as a marketing channel (Frynas et al., 2006), and to develop 

technological leadership (Lieberman & Montgomery, 1988). On the contrary, being a 

follower avoids the risks of not appropriating the value of an innovation and might save a firm 

large investments. 

 Mueller (1993) analyzed the effect of technological leadership from a first-mover 

perspective and found that car manufacturers could benefit from first-mover advantages. The 

example of the luxury-car manufacturer Mercedes showed that their technological leadership 

stems from being a first mover. Honda, too, enjoyed a leadership position due to its 

significant innovation efforts. This created a favourable reputation, which attracted, retained 

and motivated talented employees, and, in turn, reinforced the firm’s product-innovation 

capabilities (Mueller, 1993). However, a first-mover strategy needs to fit the firm’s 

capabilities. For instance, Rover tried to become a technological leader but lacked the 

necessary capabilities—the technological know-how, among others (Mueller, 1993). Hence, a 
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firm cannot easily shift its product-innovation strategy and timing due to organisational inertia 

and path dependence (Mueller, 1993). 

 Inertia significantly slows product innovation. Sources of inertia reside in product 

managers’ and firms’ resources, such as accumulated expertise of employees or patents. 

Thomas and Weigelt (2000) describe how the available resources and capabilities of car 

manufacturers influence managers’ decisions regarding product-innovation strategy. In a 

study of new product launches in the U.S. car industry from 1980 until 1993, they revealed 

that product managers positioned new cars close to existing models of their portfolio and far 

from the products of competitors; this was particularly true for domestic incumbents. 

Conversely, new entrants or foreign incumbents entering a country are likely to position 

newly developed cars closer to existing products of competitors in the market to gain a 

foothold. Consequently, entering a foreign market influences product innovation, with car 

manufacturers’ product innovation being driven by considerations regarding competitors and 

timing but also new international markets. The international context of product innovation is 

addressed in the next section. 

 

2.3.2 Product innovation in the international context 

Being able to sell one car in various markets, potentially globally, could provide a competitive 

advantage for car companies. Scholars argue that with increasing globalization, international 

markets converge and industries become more integrated (Levitt, 1983). Put differently, it has 

been argued that the world faces “global markets for standardized consumer products on a 

previously unimagined scale” (Levitt, 1983: 92). This suggests that companies could 

standardize cars globally and, indeed, for many years, companies have tried to develop a 

‘world car’. For the car industry, this raises the question of how product-innovation strategies 

should be designed: Should they offer products adapted to local markets or standardize 

globally (Schlie & Yip, 2000)? 

Based on a survey of the thirteen largest global car manufacturers, Schlie and Yip 

(2000) found that national markets differ and require differentiated cars. They suggested a 

more eclectic approach, which involves the clustering of similar markets rather than treating 

all markets as the same (Schlie & Yip, 2000). In a similar vein, the consultancy Booz & 

Company noted, with regard to product innovation, that despite convergence of markets, 

different areas in the world have different needs. For instance, with reference to small cars, 

the following has been asserted (Dehoff et al., 2008: 4): 
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‘[T]he small-car revolution is taking place within the context of the very 
different needs and desires of the new consumer in emerging markets. 
Consumers buying cars that cost $8,000 differ greatly from those buying 
$15,000 cars. Those low-cost cars are typically their first, and they will be used 
as family cars, but not for long-distance trips—instead, they will be 
predominantly driven around town. For this and other reasons—people in 
developing countries shop for food much more frequently than Americans, for 
instance—cargo capacity is less important than people-carrying capacity. You 
can’t, however, impress these consumers with $15,000 cars from which critical 
features have been removed to save money. Cars for this market must be built 
from the ground up, frugally but not cheaply.’  

 

That is to say, consumers for cars are not all alike in different areas of the world, largely due 

to economic wealth and location-specific factors such as distance to drive or available fuels. 

Indeed, Ghemawat and Ghadar (2006) showed that despite a general consolidation process in 

the industry, product variation increased instead of decreased. 

A related issue is that global car manufacturers face the challenge of deciding under 

which brand they should commercialize their models. Product innovation in the car industry is 

attached to brands. For example, General Motors sells the same car in different countries of 

the world under different brands. Brands are decisive for the success in national markets, as 

research has shown that brands are less likely to perform well in markets that are 

economically distant and differ in population size from the home market (Townsend et al., 

2008). For instance, Chinese car manufacturers are more likely to enter countries in Asia or 

Africa first. Moreover, Townsend et al. (2008) showed that the most successful strategy to 

globalize a brand is to simultaneously enter one country on each of the three main car- 

manufacturing continents (North America, Europe, Asia) and then enter new markets from 

those bases. This allows learning about local or ‘continental’ market characteristics and 

gaining the ability to create a global presence. For instance, BMW established its presence in 

selected countries in Europe, North America and Asia/Australia early and subsequently 

entered nearby markets. Hence, the “evolution from an international to a regional to a multi-

regional to a global brand is clearly observable in the nature of the progression of BMW’s 

international expansion pattern” (Townsend et al., 2008: 541). 

However, companies’ drivers for product innovation not only comprise industry and 

market forces, but also non-market factors—i.e., government pressure. Although, the 

“principal focus of the strategy formulation process is on the market environment and 

competitive strategy, […] for many firms the nonmarket component can be just as crucial” 

(Baron, 1995: 63). One factor of particular importance with regard to product innovation is 
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government safety and environmental guidelines, such as increasing safety and decreasing 

negative impacts on the natural environment. However, most government guidelines require 

technological change, and this change often increases costs and has an immediate impact on 

companies’ profitability. In addition, regulation often affects the design of cars (Uduma, 

2000). For instance, when seatbelts became mandatory, the design of some convertibles had 

to change to accommodate the new safety guidelines. In short, governments have a significant 

influence on the car industry, but effects often differ between and sometimes even within 

countries. 

 

2.4 Summary 

In summary, car manufacturers have continuously innovated production approaches, the 

product development process and products since the inception of the industry. Manufacturing 

approaches have advanced considerably, characterized by increasing efficiency and 

standardization. This has had an effect on the way cars are developed. Today, product 

development is characterized by ‘architecture strategies’ and modularization approaches, 

developed in matrix structures with a close link to suppliers. However, in contrast to the 

advances in product development, product innovations occurred only incrementally after the 

emergence of the dominant design. While the emergence of LEVs as a potential breakthrough 

innovation is also embedded in these characteristics of the industry, there are also more  

idiosyncratic factors that have been driving this development. These factors will be discussed 

in the next chapter. 
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