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Abstract 

The thesis identifies and discusses the changing structure of international trade and spe-
cialization in the industries of cars and heavy trucks. The main contribution of the thesis is 
that it discusses the patterns from the perspective of the car industry with the similar but in 
some aspects different industry of heavy trucks as a contrasting example. This method aims 
at giving more knowledge about the varying challenges that different industries face in a 
globalized economy. To authors’ knowledge such a direct comparison has not yet been 
done. 

Some results presented in the study is that while car producers compete on a global scale 
the producers of heavy trucks does it on a regional scale. For the OECD 23 car producing 
countries, this implies competition from producers in countries with low factor input costs. 
This is probably one of the reasons why OECD 23 car producers have raised the export 
value or their goods relatively more than the producers of heavy trucks. The thesis also re-
veals how the patterns of export and specialization have shifted dramatically in both indus-
tries. 
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Sammanfattning 

Uppsatsen identifierar och diskuterar strukturella förändringar i handel och specialisering 
inom bil- och tunga lastbilsindustrin. Uppsatsen bidrar med en studie som analyserar bilin-
dustrin med den besläktade men i vissa aspekter annorlunda industrin för tunga lastbilar. 
Metoden syftar till att ge kunskap om de utmaningar som olika industrier möter i en globa-
liserad ekonomi. En direkt jämförelse av dessa industrier finns, enligt vad författaren vet, 
inte publicerad i dag. 

Studiens huvudsakliga resultat är att bil tillverkande länder konkurrerar på en global nivå 
medan konkurrensen i den tunga lastbilindustrin sker mer på det regionala planet. För  de 
bilproducerande OECD 23 länderna som är i fokus i uppsatsen innebär detta att de i större 
grad är utsatta för konkurrens från producenter i länder med lägre produktionsfaktorpriser. 
Detta är troligtvis anledningen till att fler OECD 23 länder har höjt export/import priset 
på bilar än på lastbilar. Uppsatsen redogör även för hur i export och specialisering har för-
ändrats dramatiskt i båda industrierna. 
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1 Introduction  

From the 1960s until today, world trade has exploded and the flows of trade have been al-
tered, the car and truck industries are no exceptions. Looking at the export shares of the 
total car exports from the original OECD1 for some countries indicates that some rather 
dramatic changes have occurred during the period. Most dramatic is the increase in the 
Japanese export share of OECD total from about 2 percent to almost 20 percent. Japan is 
an example of a “new” producer. The market penetration by cars made in Japan has im-
plied fiercer competition and during the 40 years between 1964 and 2004 the export shares 
of many “traditional” exporters declined sharply. Germany who by 2004 had the largest 
export share of all traditional OECD countries have declined from a massive 40 percent in 
1964 to 26 percent in 2004. Other traditional exporters like the UK (from 19% to 5%) have 
also lost a great part of their share of OECD car exports. However, exports shares have 
not only been lost to Japan, another example of a “new” car exporter is Spain that went 
from a negligible share to ca 6 percent from the end of the 1970s until 2004. 

Looking at the changes in national shares of OECD exports of heavy trucks, we also find 
some interesting patterns at a glance. First, we can say that within the original OECD 
members it is again Germany that is the dominant player. The German exports dominate 
and the share of German exports was in 1964 ca 40 percent and by 2004 this figure had de-
clined to ca 30 percent. The Netherlands is one important “new” producer in the heavy 
truck industry. The Netherlands share of heavy truck exports went during the period from 
6 to 19 percent. The Swedish export share in heavy trucks of OECD total rose from virtu-
ally nothing to almost 11 percent in 2004. 

Some notes are in their order after the earlier first glance at the export data. It seems like 
both industries have become less concentrated over time, the number of exporting coun-
tries seems to be increasing and the largest exporters become less dominant over time. This 
pattern seems to apply to both industries but to larger extent to the car industry. The car 
industry has the most revolutionary change the pattern of export shares with the break-
through of Japanese exports, looking at Japanese heavy truck exports the performance is 
not at all that remarkable and Japan is a small exporter with an export share of OECD total 
reaching only 1.4 percent in 2004 (Source OECD, 2005). 

Looking at export data is convenient but not always satisfying, it cannot for example tell 
the story about the decline in importance of the US auto industry as a contributor to world 
production. It has been estimated that US production made up more than 50 percent of 
world total output of cars in 1960 while in year 2000 US production only accounted for 14 
percent of world total output of cars (Dicken, 2004). 

The world today looks quite different compared to when Henry Ford introduced the 
model T in 1910. Many argue that the multinational enterprises, as common in the car in-
dustry, have been in the forefront of a development towards globalization. But multina-
tional enterprises as we know them and the phenomenon globalization as know it would 
not have been around if it was not for barrier breaking inventions like container freight sys-
tems and commercial jet-airliner traffic. These systems have come to play an important role 
in the development of the world economy and the economic geography in the latter half of 
the 20th century. The creation of Trading Blocks, Economic Unions and generally lower 

                                                 

1 OECD is here defined as the 23 members of 1964 
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barriers to trade has had a major impact on the developments. This thesis will discuss the 
developments in the car and truck industries in connection to economic theory of trade 
and specialization. The thesis will discuss the shifting specialization patterns of the indus-
tries, why do specialization patterns shift over time and why do some industries stand 
seemingly unaffected? Are there differences between the car industry and that of heavy 
trucks and if so, why? 

1.1 Background and Previous Research 

The importance of the car industry goes back to the fact that the industry often has an im-
mense impact on the entire economy once established in a nation. Between 1960 and 2004, 
the world sales of cars and trucks experienced more than a three-fold increase in volume. 
By year 2004 Europe, North America and East Asia accounted for ca 80 percent of the 
nearly 60 million cars produced in the world. Car making has been called the “industry of 
industries” this nickname refers to the facts that the industry uses up nearly half of the 
worlds output of rubber, 25 percent of its glass and 15 percent of its steel. Estimates say 
that the car industry accounts for about 10 percent of GDP in rich countries The estab-
lishment of car production, which essentially is an assembly industry, creates rich opportu-
nities from the linkages to input producers and producers of raw materials. These spin-off 
effects combined with the large scale of production often makes the industry a concern for 
the government. The car industry has been a major concern in industrial policy for most of 
the producing nations (Carson, 2004). 

When looking at previous research in the field of trade, localization and globalization of the 
car and truck industry it becomes evident that the vast majority of the research has not 
considered trucks at least not as a separate industry or as one of comparison to the car in-
dustry. A possible reason for the focus on cars for transportation of people is that the vol-
umes produced are huge and that the sheer size of the industry makes it a major concern 
for politicians and economists in countries that have a domestic car production. The ques-
tion of how globalization alters the income of workers is also a common topic. 

Krempel and Plumper (2001) analyses the international trade in automobiles in connection 
to globalization and location factors for the period from 1980-1994. The paper identifies 
two clusters namely Europe and North America-Asia. Between these clusters, almost all 
trade is made up of finished products while there is an amount of trade of parts within 
these clusters. Some new producers were identified, these are all countries located in the 
periphery of the clusters. An increased international division of labor could be proved only 
in the North American-Asian cluster, this was somewhat surprising to the authors since the 
higher European wage levels should set a higher pressure on European producers (Krem-
pel and Plumper, 2001). 

Spatz and Nunnenkamp (2002) studies how the globalization of the auto industry puts 
pressure on producers to relocate. They see the same pattern of relocation as Krempel an 
Plumper (2001) namely that new countries engaged in production since the 1980s are 
Countries in southern and central Europe, south east Asia and Latin America. The Authors 
finds that outsourcing on a regional level is an important source of cost cutting for US, 
Japanese as well as European producers. This outsourcing is seen as a main reason why 
wage increases in these traditional locations could be maintained over time. The authors 
also find that the US industry has lost its competitiveness as compared to Japanese and 
German producers, this is said to be the result of a decreasing specialization in the US and 
a strong labor union opposing restructuring (Spatz and Nunnenkamp, 2002). 
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So, if the production and trade patterns of manufactured goods such as cars have been 
changing over the last decades, a natural question to ask is how and why did these changes 
occur? If one tries to answer the question it is likely that several answers will occur. Some 
explanations may be of a very general kind, these answers are more or less universal and 
applies for several industries. It is also likely that some answers will relate only to a nar-
rowly specified industry. Therefore, looking at the car industry in isolation might give inter-
esting answers but if we compare two industries with each other, it is likely that the con-
trasting can give a deeper understanding. This thesis studies the changes in the car industry. 
The heavy truck industry, a related but in some important aspects different industry, will be 
used as a contrasting example. We make the restriction to include only heavy trucks and 
not trucks in general in the contrasting example industry to get a more distinct difference 
between the product groups. A central research problem is why (if any) we do observe dif-
ferences in location of exports for the two different vehicle industries. 

1.2 Purpose  

The purpose of this thesis is to analyze the changing pattern of exports and export speciali-
zation in the car and heavy truck industry and thereby to identify winners and losers, pri-
marily from the perspective of the traditional OECD countries2, the observed patterns will 
be explained with support from a theoretical framework and a characterization of the in-
dustries. 

1.3 Outline 

Chapter 2 aims at explaining the relevant theories of international trade, starting with tradi-
tional static theories and following through with dynamic theories that assume factors as 
mobile. The chapter ends with FDI theories and some conclusions and comments by the 
author. Chapter 3 aims at providing the reader with information about industry and prod-
uct characteristics as well as a summary of some general developments and trends in the 
industry, including lean manufacturing, subcontracting and political influence. The chapter 
ends with some conclusions and comments by the author. Chapter 4 will introduce the 
reader to the tools for empirical analysis and discuss the data available. Chapter 5 will iden-
tify and analyze the developments in the car and heavy truck industry from the perspective 
of those original OECD members that have significant exports. The evaluation will con-
sider export shares, specialization and a price/competition analysis. 

                                                 

2 We look at the 23 members of 1964, for a list of these countries see appendix 1 
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2 Why Trade and Export Specialization? 

The aim of this chapter is to give an overview of what explanations that economic theory 
gives to the question why trade, international production and export specialization occurs. 
The chapter is divided into two parts dealing with two lines of international trade theory, 
the first being theories that assume that factors of production are specific to an country 
and the second being those that see production factors as mobile between countries. In the 
third part, we look at FDI theories that essentially are dynamic theories with a management 
perspective. 

2.1 Traditional Trade Theory and the Intra Industrial Trade 
Controversy 

International trade theory is in its essence an application of microeconomic theory to the 
study of transaction between agents in different countries. International trade theory ex-
plains by the concepts of utility and profit maximization why international trade occurs but 
also how and why nations can potentially benefit from trade. Extensions from micro eco-
nomic theories are the common general equilibrium analysis and the role of the nation state 
as a facilitator and inhibitor of economic transactions. Traditional theories of trade draw 
heavily upon the concept of comparative or relative comparative advantage introduced by 
Ricardo in 1817. Richardian theory explains trade by cost differences that arise from differ-
ent technologies, implying different levels of productivity, in different countries. The most 
important theory of trade based on this concept is the Heckser-Ohlin-Samuelsson (H-O-S) 
theory. In this framework comparative advantage arise from differences in factor prices 
across countries since the theory assumes technology to be the same in all nations. Both 
theories share the assumptions of a perfectly competitive market and homogenous goods. 
The H-O-S theory is most well known as a two, by two, by two model, limiting the analysis 
to two; countries, production factors and goods respectively. This model performs well in 
explaining one-way trade based on comparative advantage. The problem is that trade does 
not always look like this. Trade is often, and to an increasing extent, two-way. This kind of 
trade is what we call intra industrial trade (IIT), (two-way trade in the same good). Even 
though comparative advantage cannot tell the full story, it is still so that this concept is an 
important one as a determinant of trade patterns (Bowen, Hollander, Viaene, 1998). 

Trade theory makes a distinction between two types of IIT, namely horizontal a vertical 
IIT. Horizontal IIT is the exchange of differentiated products produced with identical fac-
tor intensities, featuring the same product quality and price. Vertical IIT refers to products 
that are differentiated by quality, these products are produced with different factor intensi-
ties and are sold at different prices. 

The simplest way to include IIT in a model is to assume that products are differentiated by 
their origin, the assumption is that consumers perceive the product differently even if they 
only differ in the place of production. One such example is that of the different percep-
tions of French champagne and Catalonian cava. It is possible to incorporate this conven-
ient assumption in models dealing with either vertical or horizontal IIT (Rivera-Batiz and 
Oliva, 2003). 

One of the most common explanations of horizontal IIT is the taste for variety approach 
as introduced by Krugman (1979) and Helpman and Krugman (1985). In this setting con-
sumers are endowed with a love for variety. Therefore, they consume a set of differentiated 
products displaying similar qualities and carrying the same price. More varieties hence make 
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consumers better off. The production of each variety implies a fixed cost of production 
that in turn implies increasing returns to scale (IRS). To exploit scale economies, each vari-
ety will be produced by only one firm and therefore in one country. This “new trade the-
ory” explains why trade that does not rely on comparative advantage or factor abundance 
occurs. Comparative advantage does not arise since countries share the same technology 
and since the goods are produced with the same factor intensities factor endowments do 
not matter. The gains from trade arise in this model from the fact that producers can 
spread their fixed production costs over a larger market. The main weakness of this model 
is that the assumption of same technology and factor intensities makes the question of who 
produces what indeterminate. Krugman’s model has an equilibrium similar to that of 
Chamberlinian monopolistic competition where firms have monopoly power and free entry 
drives profits to zero. 

 Later extensions of the model offer further results from this model, for example by intro-
ducing costs of transportation it is evident that it is beneficial for producers to place pro-
duction in the country that has the relatively largest demand for that specific variety. 
Krugman also attempt at explaining why much of postwar trade expansion has not implied 
any sizeable income redistribution, this controversy is explained by an argument that gains 
from a larger market outweigh such tendencies if countries are sufficiently similar (Krug-
man, 2000) 

Krugman is one of the representatives of what have been called “New Trade Theory”, the 
main characteristics of these writers is that challenge the assumption of decreasing returns 
to scale. The theories offers an interesting approach that is very reasonable but as with 
many other IRS models they have to be very restrictive in their formulations to be able to 
arrive at a solution. One interesting finding from the research in this field is that it offers 
support for arguments against free trade. The argument is that of infant industry protec-
tionism, a thought that has been around since the 19th century, but in this case, the protec-
tionism is said to be “intelligent” protectionism. The evidence for New Trade Theory is 
mixed and testing of such models is not possible without arbitrary judgments from re-
searchers. Therefore, many researchers have looked for evidence in real life cases. A com-
mon example was that of the Japanese auto industry. In the case of Japan, the government 
put a protectionist policy for the car industry in place in the 1950s. Supporters claiming 
that the cost of denied access to superior foreign cars paid by Japanese consumers was by 
large outweighed by the benefits that the creation of a strong domestic industry brought in 
the end. There is obviously a potential bias included in the selection of “evidences” in favor 
of “intelligent” protectionism (Krugman, 2000). 

Another way of explaining horizontal IIT is through models of reciprocal dumping, in such 
a model international trade arise by dumping behavior explained by monopolistic price dis-
crimination. The models (e.g. Brander 1981) shows that given that the producers are able 
to identify each country as a separate market it will be able to earn extra profits by selling 
its products in that market, charging a lower price than in their home market. 

Vertical IIT is mainly explained by two different approaches, one being the product charac-
teristics approach where consumers are demanding different product characteristics. Con-
sumers vary according to this approach in their preferences for specific characteristics such 
as; car quality, size, power and gadgets. Given income and prices, the consumer purchases 
the product that incorporates the characteristics that approximate the most preferred vari-
ety. Vertical IIT seeks to obtain the most preferred package of characteristics. The second 
approach is one that sees IIT trade as an exchange of products of different quality, the as-
sumption is that the demand for high quality product rises with income. Each country pro-
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duces goods of a certain quality by use of their specific factor endowments. Income ine-
qualities within countries and hence demand for goods of different qualities will give rise to 
IIT trade of goods of different quality levels (Rivera-Batiz and Oliva, 2003). 

Ricardian-theory, HOS-theory, and IIT trade from taste for variety are all frameworks that 
assume that production factors are immobile. The assumption of immobile factors give in-
tuitively appealing causes for trade but if we look at the real world we see that many factors 
are becoming more and more mobile and endowments in trading countries are often pretty 
much the same and even so trade is continuously increasing. We will now turn to some 
other theoretical frameworks that can clarify the picture. We first look at the Product Life-
cycle Theory, which offers a dynamic framework in contrary to the simple and less realistic 
static setting in the theories of international trade and production above. Later we will con-
nect the trade theories to FDI theories that connects trade theories to management deci-
sions of the internationalization of firms through FDI 

2.2 Product Life Cycle Theory and Changes in Specialization 

Posner (1961) pointed out three possible reasons for trade, the first being that entrepre-
neurs will continuously try to innovate in order to achieve quasi-monopoly for a period. 
The second cause is that even if new products are not developed it is so that over time new 
processes of production arise, which may result in a comparative advantage in producing 
that good. This asymmetric development of the technique at use is a violation of the as-
sumptions of the H-O-S theory but indeed a realistic one. The third reason is that innova-
tions and know-how does not come about without an effort and the innovations might be 
directed towards certain industries in certain nations. Posner suggests that technical change 
has to originate in one place and that until other nations and regions are able to imitate the 
new technique this is a reason for trade. The competitors of the quasi-monopolist will have 
an incentive to imitate the new technology simply because of the excess demand for that 
product. The disequilibrium will last until imitations are available and this time is depending 
on how advanced the technology is and how fierce competition is. (Posner, 1961) 

Vernon and Hirsch (1966/1967),  introduced the concept of product lifecycles (PLCs). 
This theory was an attempt to explain the Leontief paradox, which is the criticism that Le-
ontief put forward after he found in a survey of US trade statistics that US exported labor-
intensive commodities. This was the contrary to what one might expect since the US was 
considered a capital-intensive nation. Vernon and Hirsch argued that the requirements in 
terms of inputs changed in a systematic way over a products life cycle. The product life cy-
cle can briefly be explained as a three-phase process of the product’s life. The more novel 
the product is, the more knowledge intensive it is in its production. As the production and 
the product become more standardized,   competition becomes fiercer and cost cutting will 
be a main objective. The product life cycle’s three phases can be characterized as follows. 

The first phase is the innovation phase, the product is developed in the most advanced re-
gions of the world. These regions are competitive in this phase since they have a location 
advantage because of R&D resources and the high knowledge intensity of their labor force. 
These characteristics apply only to a small number of regions. These are the producers and 
they gradually start exporting the products to other regions. Entrepreneurs can here enjoy 
quasi-monopoly profits. 

The second phase is the growth stage. This stage comes when the total demand has ex-
panded to a point where interregional investments are feasible. When production is trans-
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ferred to other regions it is usually streamlined in order to facilitate the transfer and imita-
tion. 

The third and last phase is often called the maturity phase. Maturity refers to that the prod-
uct is now mature in terms of market penetration, design and production methods. In the 
third phase, the advantage of the initiating regions is often lost and the production moves 
to regions with lower costs. The relocation of production often also involve a decomposi-
tion of production in such a way that for example some parts are made in regions that have 
an advantage in routinized production while the final assembly might be kept in the initiat-
ing region or close to large markets. 

Figure 2.1 below shows how the characterization of the products market changes over its 
life cycle. The competition in the market changes from being product competition to price 
competition. Karlsson and Johansson (1989) describe these as the two main phases of the 
product cycle. The quasi-monopoly profits that entrepreneurs can enjoy in the beginning of 
the cycle are here named “head-start” gains. The main characteristics of price competition 
are, low price elasticity and a high share of customized deliveries. Attributes and quality are 
the main tools of competition in this initial phase. When the market grows and imitations 
become more common, relocation and rationalization of production becomes more attrac-
tive. Competition by price becomes more and more important. When the market of the 
product becomes saturated this will be met with an increasing standardization of the prod-
uct to lower costs. At this point, the production is possibly relocated from innovation 
nodes to export nodes. Karlsson and Larsson shows from Swedish industry data that value 
added, wages and gross profits all typically decline over the cycle as competition goes from 
product to price competition (Karlsson and Larsson, 1989). 

 

The product life cycle received a lot of attention and a great deal of empirical work was 
made on this theory during the 1970’s. The spatial dimension of the theory received a lot of 
attention. A micro economic explanation of the spatial product life cycle and the location 
and relocation of economic activities was provided by Andersson and Johansson (1998). In 
their Schloss Laxenburg Model of Product Cycle Dynamics they give a formal description 
of a PLC. A main theme of the paper is knowledge intensity and the paper distinguishes 
between different cycles by looking at the standardization of the product and the routiniza-
tion of production. Standardization refers to how the product attributes varies across cus-
tomers. Standardization can be distinguished in many different levels such as non-

Price competition Product competition 

Market share 

”Head-start” 
Gains 

Market  
saturation 

Cost  
hunting 

Figure 2.1 The change in the product cycle from product to price competition 
Source: After: Karlsson &  Larsson (1989) 
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standardized, mass customized (a long series of deliveries to only one customer) and com-
pletely standardized (all customers get the same.) It is also possible to distinguish between 
two levels of standardization. In the fist case a product is standardized both from the point 
of view of the supplier and the entire market. The second case refers to a market of differ-
entiated products where each producer supplies a standardized variant, this setting is 
equivalent to that of Chamberlain’s classical monopolistic competition (Andersson & Jo-
hansson, 1998) 

Routinization refers to the production technology in use. Standardized products normally 
implies longer production series, therefore it is obvious that routine and automated proc-
esses can play an important role here. Therefore, routinization and standardization are 
strongly related. 

Andersson and Johansson place products in a two dimensional space according to the two 
factors. Looking at Figure 2.2 below, we have the indexes τ and θ both ranging from 0 to 1. 
The τ stands for vintage and is a measure of the routinization of production, τ =0 for new 
products and τ =1 for mature products with routinized production. The θ is an index of 
standardization and the θ =1 for a completely standardized product. The authors exemplify 
different product life cycle paths describing those ending up in IV either from I through II 
or III or directly from I as ordinary PLC trajectories. PLCs can though end anywhere in the 
two-dimensional space e.g. in II or III (Andersson & Johansson, 1998). 

  

 

Figure 2.2, Product cycle paths in the (τ,θ) space 
Source: After: Andersson, Johansson 1995 

Andersson and Johansson classify products by looking at the specialization of aggregate 
product groups (industries) in all OECD countries compared to the rest of the world. The 
idea is to look at the change in specialization (dS/dt) to identify which part of the product 
cycle the product group is in. They classify the industries according to specialization, high 
(H) or low (L), relatively to the rest of the world. By further looking at the industries in 
terms of R&D intensity, knowledge intensity, political protection etc. it is possible to place 
the industries in a diagram (Figure 2.3) pointing out the likely trajectories of product life 
cycles. Figure 2.3 show these trajectories for both the more knowledge intensive initiating 
(leader) region and the less knowledge intensive (follower) region (Andersson & Johansson, 
1998).   

1  

I 

II IV 

III 

1 

τ 

θ 
Standardization 

Routinization 
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Figure 2.3, Product cycle trajectories in a leader and follower region 
Source: After Andersson & Johansson (1998) 

Figure 2.4 from Johansson and Andersson (1998) shows what kind of production proc-
esses and products that are related to the different phases of their spatial product life cycle. 
An important characteristic of vehicle production is that is one of the most capital-
intensive industries in the world. This would relate these industries to the upper side of this 
table. 
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2.3 Internationalization of Production through FDI 

When a country that has no domestic car brands starts producing cars, this is often the re-
sult of Foreign Direct Investments (FDI). This subchapter will provide san overview of 
FDI theories, these are related to trade theory but have a management perspective. The in-
ternationalization of firms is often made by FDI. Other ways can be that the firm is ac-
quired by a foreign firm or if the firm decides to use foreign inputs. FDI occurs when a 
firm in one country acquires an asset (or e.g. set up a factory) in another country with the 
intention to manage that asset. The asset is most often a business firm and the investor has 
an intent to be directly involved in the management of this firm. This implies a transfer of 
resources. The management dimension distinguishes FDI from ordinary portfolio invest-
ments. Portfolio investors are only motivated by the return on the asset while FDI invest-
ments can have other motives that are related to the control of the firm. FDI is divided 
into Greenfield investments often being the set-up of a new plant or Brownfield invest-
ments being the takeover of an existing firm. Brownfield investment is a short track since 
one can take up operations at once, but this shortcut of course comes with a price. Why 
does then FDI occur? There are several answers given to this question in economic litera-
ture in the following we look at some of them. 

FDI can be explained by product life cycle theory generally, and as explained above, in this 
model as the product matures there will be an incentive for FDI. FDI is in this model mo-
tivated by cost considerations and is essentially a defensive strategy to preserve profit mar-
gins in both home and export markets. One of the main objectives to the PLC theory is 
that not all products are standardized and transnational corporations introduce their prod-
ucts simultaneously in several markets (Bende-Nabende, 2002).  

According to the Follow the Leader theory, introduced by Knickerbocker (1973), firms in 
oligopolistic industries follow each other when competitors undertake FDI as a defensive 
action to deny their competitors any competitive advantage. Knickerbocker points out 
three different types of investments; Investments to supply the local market, resource 
based investments and export platform investments. Firms can chose to invest to supply 
the local market, if they have an ownership specific advantage over other firms operating in 
the same market or if there is a locational advantage that favors the host country. Export 
platform investments are made especially in countries were one or more factors of produc-
tion are under-priced relatively to their productivity. The firm can either put the whole pro-
duction process in the host country or merely use it as a source of components or as an as-
sembler.  

A third and more recent theory that tries to explain why firms engage in foreign production 
was presented by Dunning (1981) under his eclectic theory. Dunning points out three rea-
sons that together makes it advantageous for a firm to engage in FDI instead of alternative 
ways of serving their international customers. The first being that the firm has some own-
ership specific advantage as compared to domestic firms that outweighs the disadvantage 
of being foreign. These advantages are knowledge-based assets such as production tech-
nology, managerial resources and marketing techniques. These advantages will give the firm 
direct efficiency gains and an international competitive advantage over local firms. The 
second is that there must be an actual location advantage in the host country for produc-
tion either for the local market or as an export base. The location advantages play a major 
role and include wide range of factors such as a large potential home market, low cost ef-
fective export base with abundant low cost labor force of sufficient quality, generous in-
vestment incentives, low cost of transportation, pollution laws and political stability. Fi-
nally, once the ownership and location advantages indicate that production in a particular 
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country is desirable, the firm has to see a potential internationalization advantage. The in-
ternationalization advantage is the advantage of choosing direct investment rather than 
arms-length arrangements such as licensing or franchising. The advantage can be that the 
firm does not have to take the risk and/or costs of exchange rate fluctuations or adverse 
political decisions. It can also be the advantage of the possibility to make use of differences 
in interest rates or exchanges rates in inter-firm trade to boost the economic result. Dun-
ning claimed that only a firm that can capture all three advantages would engage in foreign 
production through FDI otherwise it would make use of other strategies to enter the for-
eign market. The eclectic framework can be seen as a general one claiming that firms start 
production in the home country. But shift production abroad when the technology at use 
becomes more accessible to local competitors and the cost of producing the more mature 
and standardized product abroad becomes more favorable abroad. The theory also helps in 
explaining how regional economic integration changes locational advantages and shift 
ownership advantages between firms over time. 

2.4 Conclusions and Comments 

When one assesses the theories of international trade with the car and truck industries in 
mind, it is striking how some explanatory factors seem to be chosen with the car industry 
in mind as an example. In particular, it is Krugman’s assumption of a love for variety and 
the importance of scale economies that hits one. Observing the car market, it is striking 
that the number of varieties are many. Observing general consumer statements such as: 
German premium quality cars or Safe Swedish cars, it is most likely so that consumers at least to 
some extent perceive cars as differentiated by origin. However, it is also likely that consum-
ers connect the car to the origin of the brand rather than the country it has been produced 
in. 

It is also striking how vehicle production is extremely capital intensive and therefore how 
production is dependent upon scale economies. The spatial product life cycle theory indi-
cates that with the un-standardized products and the capital intensity related to vehicle pro-
duction it is likely that this kind of production takes place in relatively advanced regions. 
One should though be aware of the fact that the car and heavy truck industry produce a di-
verse set of products and not only one narrowly defined product. It is most likely so that 
the competitive edge of advanced regions is dependent upon a constant renewal of the 
product. R&D, design and customization are important factors in the renewal or extension 
of product cycles. 

If we look at countries over a longer time-span, it is important to understand that the pre-
requisites for export and production in certain countries have changed dramatically. Some 
countries have experienced tremendous developments in democratization and openness 
but also in terms of economic development and living standards. This implies that the re-
gions suitable for producing different goods have changed over time.  

The next chapter will deal with changes that have occurred in the industries and in the so-
ciety that have had an important impact on the car and truck industry according to the lit-
erature. 
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3 Product and Industry Characteristics 

What are the important differences between cars and heavy trucks in terms of their prod-
uct, industry and market characteristics? What makes these products different from each 
other?  

Firstly, we can say that the two products are different in terms of their intended use and 
average customer. A car intended for transportation of people is typically used by a con-
sumer, while a heavy truck is with few exceptions used by professionals. One should 
though note that, for example, in Sweden close to 50 percent of all new cars are bought by 
companies, a large share of these are bought by car rental companies. The two products are 
different in terms of their purpose. A car is largely a consumer good and a heavy truck is 
almost exclusively an input good for the production of, for example, transportation ser-
vices. The fact that trucks are investment goods and cars to a large extent consumption 
goods makes truck sales less volatile. Another important difference is in the higher unit-
value and lower quantities that truck manufacturers face (Näringsdepartementet, 2005). 

Nilsson and Dernroth (1995) study strategies in the heavy truck industry. In this study, one 
can read that the three segments of the truck market, being small, medium and large trucks 
are so completely different in production methods and components that it is not likely that 
combining all these three segments within one firm will bring any significant synergy ef-
fects. Further, markets for trucks are regionally separated by differences in demand. For 
example, it is unlikely that there will be synergy effects in a European firm buying a US 
firm since these produce very different products. The US demand for European trucks is 
very small and vice versa. One distinct difference between European firms and US firms is 
that while European firms produce the whole truck, the US customers wants to be able to 
decide for instance what kind of gearbox and engine they want. Therefore, US truck pro-
ducers seldom construct engines and the US industry is more of an assembly industry put-
ting different parts together (Nilsson & Dernroth, 1995). 

Table 3.1 shows a table of global competition in the heavy truck market as perceived by 
Scania, one of the largest manufacturers of heavy trucks. The figure shows how a few large 
players dominate the market for heavy trucks. None of these manufacturers operates in all 
these four regional markets. The abbreviations within brackets indicate that these compa-
nies have separate divisions for theses markets, producing unique products for these mar-
kets (Johansson, 20053). 

                                                 

3 Presentation material H. Johansson, Scania. Guest  lecture at JIBS 2005 

 

Table 3.1, Global competition in heavy truck markets  Source: Johansson (2005) 
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The car market has gone through quite a few changes over the last 50 years, during the 
1950s and the 1960s the total market grew by about 10 percent per year. The growth ex-
perienced an abrupt break due to the oil crisis in 1974, the market was not back on track 
again until mid 1980s and after a strong end of the decade, demand fell again in the 1990s. 
During the last years, the number of manufacturers has diminished and several brands have 
disappeared from the market. New actors have entered the market. These are manly pro-
ducers from countries in Asia and Eastern Europe. The market for trucks have been more 
stable and the demand for transportation services and hence trucks has been continuously 
increasing over the post-war period. The growth of the market was stable from the 1950s 
to the 1980s. During the first half of the 1980s the world production decreased by roughly 
one third. At this time, there were roughly 20 manufacturers of heavy trucks in the world 
(Näringsdepartementet, 2005). 

The car industry has experienced a dramatic restructuring and consolidation in recent years. 
The number of firms is now smaller and every firm typically consists of several brands. 
This is in line with the general trend of merger and acquisitions but in this industry the 
trend has been even more significant. A strong trend is that firms try to achieve synergy ef-
fects by using common platforms and components for their different brands, where the 
differentiated brands meet the demands of different customer groups. To get an indication 
of the differences in the two different markets we look at how many different brand names 
that are represented in Sweden. Brands can be used as a proxy when determining how im-
portant differentiation is in an industry4. We look at how many brands that are registered in 
the organization BIL Sweden, that represents over 99 percent of all vehicles sold in Swe-
den. The organization is representing 29 different car brands but only 5 different truck 
brands, 4 of these offer heavy trucks. (BIL Sweden, 2006). 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 

4 See for example Mangàni (2005) that uses trademarks as an indication of the level of differentiation in an 
industry. 

 

Final (consumer) good 

“Business to consumer” 

The differences are relatively small syn-
ergy effects over segments can be sub-
stantial (Cars of different sizes can share 
the same technological platform) 

Markets differ to some extent, but de-
mand is similar and most brands are rep-
resented globally 
 

 
Demand for all varieties is all markets (at 
least to some extent) Exceptions in some 
cases such as Czech Rep, South Korea 

 

Intermediate (input) good 

“Business to business” –Contact intensive 

Segmentation is distinct very small syn-
ergy effects between segments (Small me-
dium and large trucks share very few 
components) 

Markets and demand differs more be-
tween nations, therefore less synergy ef-
fects from e.g. acting in both US and 
European market 
 

Less taste for variety, e.g. Swedish and US 
market dominated by domestic products. 

 

Type of 
good 

 
Differences 
between  
sub-
segments 
 
Markets 

 
 
 

Taste for 
variety 

CARS HEAVY TRUCKS 
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Table 3.2, Industry characteristics   
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3.1 Industrial Organization to Satisfy a Love for Variety 

Henry Ford revolutionized the method of automobile production in 1913 when he intro-
duced the moving assembly line. This method allowed for mass production at a scale never 
seen before. The way of production implied very large volumes produced in massive facto-
ries where all workers performed a very narrow task. This way of producing cars became 
dominant because of its superior cost efficiency. The main weakness of Fordist production 
though was that it was rigid, every assembly line is specially designed for a specific model 
and to change model therefore involves a great deal of time and money. The rigidity and 
investments required very large quantities to achieve cost efficiency.  The method of pro-
duction changed very little until the 1970s. During the latter half of the 20th century, a mi-
nor revolution occurred in the production of vehicles. The new way of producing, often 
called lean manufacturing, introduced by Toyota in the 1950s but had its breakthrough in 
the 1970s (Dicken, 2004). 

The most important difference between lean production and Fordist production is that 
lean production allows for flexibility while at the same time keeping cost efficiency. Lean 
production could not have been implemented in the form we know it today without exten-
sive use of computer technology. The flexibility in technology comes from machines that 
are not as before single-purpose built but instead constructed to be able to perform differ-
ent tasks. Lean production also relies on modular component systems. These two factors 
combined makes a shift in production less cost and time consuming. The new way of pro-
ducing also requires a more flexible labor force, workers are now organized in teams and 
have greater responsibility. The wider responsibility requires more skilled labor but the idea 
is that with a wider responsibility quality can be built in from the start rather than checking 
for it afterwards. The lean production revolution is what has made the wider range of dif-
ferentiated products that we see today possible (Womack et. al., 1990). 

It is important to understand that the increasing demand for different varieties of goods is 
the result of the high living standards of the developed world. While in the age of the Ford 
model T everyone got the exact same specification, today cars are produced to the specific 
specifications of the customer. The consumers love for variety is satisfied but, at a pre-
mium price, this kind of demand would never have arisen if it were not for the high in-
come-levels of the developed world. Most certainly, the producers that niche their products 
at lower level income markets mainly try to deliver standardized low cost products. 

Lean production does not only affect producers but also suppliers, these become closely 
tied to the producer. To keep the production as flexible as possible inventories are kept as 
small as possible. The close relationship between producer and suppliers and the use of 
“Just-in-time” deliveries encourages geographical proximity between the two (Dicken, 
2004). Dyer (1996) investigated the importance of integration and co-specialization within 
the US auto producing firms’ network. He finds that firms can create a competitive advan-
tage by developing a production network that is tightly integrated and has a high degree of 
inter-firm specialization. Dyer finds his empirical evidence in the US and Japanese auto-
mobile industry. He finds that Japanese producers and suppliers are more closely tied to 
each other in terms of both specific investments and human resources as well as purely 
geographically in comparison with US firms. It is though a risk to specialize in this way, es-
pecially the suppliers become vulnerable to the producer once they have invested in for ex-
ample tools that are specific for the customer firm. Therefore, such relationships have to 
have some kind of safeguard against abuse of the powerful position of producers (Dyer, 
1996). The strategy of car producers were divided along two lines during the 1990’s when 
some producers did not follow the trend of lean manufacturing. The alternative way was to 
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develop cars produced in a Fordist way to be able to produce more standardized low cost 
products. The producers divided into “premium producers” and “world car producers”. 
However, the differences between the two have become increasingly blurred and it is hard 
to make a distinct difference between the two (Dicken, 2004). 

Even though the Automobile industry has evolved along these two lines, there is a general 
trend of J-I-T processes, closely connected to the trend of lean production. This is true 
both for the car industry and the truck industry but it is probably so that this development 
has been slower in the heavy truck industry were the pressure from Japanese pioneers has 
been lower. We will now look at how the trend has affected the organization of firms in 
different regions. 

3.2 The Increasing Importance of Subcontracting 

Production and international production can be organized in several different ways. One 
trend is that of increasing subcontracting. Inputs materials, intermediate goods or services 
can be produced by one of the firms own units. It is also possible to buy the inputs either 
from an independent supplier or from a supplier with whom the firm has a long-term col-
laborative relationship. The share of manufacturing costs spent on purchased inputs is on 
average for manufacturing industries possibly 50-70 percent and rising. Subcontracting of-
fers a number of benefits from the view of the principal firm. The firm can avoid to carry 
heavy investment costs, this implies that the flexibility in capacity will be kept and a part of 
the risks and costs of operations are externalized (Dicken, 2004). 

Sturgeon and Florida (2004) studies the effect of globalization on the US car industry. They 
note a trend break in the mid 1980s, for earlier periods the employment curves followed 
each other, but at this time employment in parts production went up and employment 
within assembly decreased. This development is due to the new way of organizing produc-
tion. Lean production systems often imply that the assembly process is modularized and 
therefore subcontractors often deliver small systems of assembled parts rather than just 
parts. 

Subcontracting is becoming an increasingly important phenomenon, the competition be-
tween subcontractors is fierce and the pressure for lower costs from the powerful principal 
firms is high. These factors combined with lower costs of transportation are probably the 
reasons why international subcontracting has become increasingly important over the last 
forty years. The internationalization has been driven by simple cost considerations but in 
the last years, the introduction of just-in-time deliveries might have changed this equation. 
It is possible that just-in-time deliveries and the more functional relationships between 
suppliers an customer will imply a geographical re-concentration. It is argued both by 
Carrillo, Lung & Tulder (2004) and by Dicken (2004) that the critical level for the car in-
dustry is the regional level. According to them production takes place on a regional level 
such as North America or the European Union. The development is further enhanced by 
regional integration. We will now take a look at how the organization of firms and their 
subcontractors are affected by the J-I-T trend in different regions. 

3.2.1 Japan 

The subcontractors of Japanese firms are arranged in a hierarchy of different levels of sub-
contractors. The upper layer consists of large subcontractors often being controlled by the 
main firm. The first tier suppliers offer extreme flexibility and get long-term contracts in re-



 Product and Industry Characteristics 

 16 

turn, they are involved in product and process development. The lower layer typically con-
sists of a large number of small and medium sized firms that produce less complex prod-
ucts at lower wages (Alvstam & Larsson, 2000).  

3.2.2 North America 

The most significant difference between North American firms and Japanese firms are the 
result of the US tradition of vertical integration and market based subcontracting relation-
ships. Japanese firms produce about 30 percent of the value in-house whereas US firms 
produce about 70 percent in-house. The US subcontractors are more independent since 
they produce not only for the assembly firms but also for aftermarket and non automotive 
markets. Hierarchy and ownership of subcontractors are less common in North America. 
The Japanese more tightly connected and controlled relationships between firms has been 
introduced in the US by Japanese firms. There has been a tendency of US firms going this 
way as well, mainly because of the larger requirements of faster product development 
(Alvstam & Larsson, 2000).  

3.2.3 Western Europe 

The European industry has been dominated by national supplier systems. Because of the 
introduction of a single European market and the large restructuring of ownership relations 
international supplier networks has been introduced. Empirical evidence shows that buyer-
supplier partnerships have positive effect on firm performance. In general the implementa-
tion of these processes occur only by the introduction of new models or by establishment 
of new factories (Alvstam & Larsson, 2000). 

When talking about regional differences, it is important to remember that these differences 
probably play a less important role today if we look at exports at the national level since the 
internationalization of firms have implied a diffusion of organizational cultures.  

The increased subcontracting within the industry has implied an increasing importance of 
these firms. The rationale behind this subcontracting is not only risk aversion and different 
trends in the organization of manufacturing systems. Another reason is that the different 
systems of a modern vehicle are so complex that it is impossible for a manufacturer to have 
expertise in all systems in-house. It is simply so that the scale of production for a single 
company is not sufficient to carry the costs of R&D and production for every part of the 
complex system that a vehicle actually is. 

3.3 The MNEs of Vehicle Production 

Multinational enterprises are the complete dominants of the contemporary vehicle produc-
ing industry. Table 3.3 below rank the largest vehicle producers by size (measured as num-
ber of units produced). The general trend of consolidation has led to that 80 percent of all 
vehicles produced in the world is the output of only ten companies. The restructuring of 
companies is partly due to the large overcapacity and lacking profitability that have plagued 
the industry for some time. Vehicle production is one of the most capital-intensive indus-
tries. This is, as mentioned before, one of the major reasons for increasing subcontracting 
which enables the producers to reduce their risk. 

The new role of the producers is more focused on areas such as branding, marketing, spare 
parts and insurance. Looking at the value added by R&D and production (sales, spare parts 
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and maintenance not included), it is estimated that subcontractors produce two thirds of 
that. The trend is increasing and by 2015 this figure is predicted to approach 80 percent 
(Näringsdepartementet, 2005). 

 

3.4 Politics, Manufacturing and Trade 

As with all decisions on location of production, the location of new production cites for 
car and trucks are not solely made on a purely economic basis. Some firms as for example 
Volkswagen or Renault are closely connected to the political sphere. It is also a fact that as 
these industries creates linkages and spin-offs in the local economy the conditions for these 
firms to operate are often made more advantageous by some regions or nations. The im-
mense impact that vehicle production have on the local or national economy is one of the 
reasons that this industry most likely will be safeguarded by some kind of protectionist 
measures if there is a threat of relocation. This industry is most likely one that will go 
through the political protectionist stage of the potential product life cycles by Johansson 
and Andersson (1998) as presented in Figure 2.4 above. One thing that might be even 
more important in the changing pattern of production and trade in the longer run is the 
changing political map. Regional agreements such as NAFTA, the European Union or ex-
port restrictions have a huge impact on firms’ strategic decisions. In the following, we 
summarize some of the more important political events that have had major impact on the 
economy in general and our industries in particular. Many location decisions and invest-
ments are also affected by special incentive packages offered by governments, such pro-
grams are not included here but this kind of subsidies often have a huge impact on where 
production takes place. 

One of the earlier agreements that have affected the geography of auto production is the 
Canada-United States Automotive agreement, also known as the Auto pact signed by the 
US and Canada in 1965. Even though the US manufacturers had produced cars in Canada 
for quite some time Canada suffered from a quite severe trade deficit. In order to get the 
trade more balanced the countries decided to open up the trade in automotive goods. Tar-
iffs were reduced or limited and as a result, larger and more efficient plants were built in 
one of the nations to serve both markets. Trade between the countries increased and be-
came more balanced over time. In 1995, the Auto Pact was deemed to be in conflict with 
the rules of the WTO because of its favorable treatment of specific trade partners (CG, 
2006). 

The rise of Japanese producers in the 1970s and 1980s led to a massive growth in exports. 
Western nations were putting pressure on the Japanese government to agree on Voluntary 

Producer    Units of trucks Brand names (among others) 
    and cars produced 

1. General Motors      8 089 550  Cadillac, Opel and Saab 

2. Toyota Motor Co.      6 707 600  Toyota, Lexus and Daihatsu 
3. Ford Motor Co.      6 432 200  Ford, Volvo (cars) and Jaguar 
4. Volkswagen AG      5 079 377  VW, Audi, Skoda and Seat 
5. Daimler Chrysler AG    4 718 900  Mercedes, Chrysler and Smart 

 

Source: Automotive News, 2005 accessed from Näringsdepartementet, 2005 

Table 3.3, The world’s five largest vehicle producers (2004) incl. subsidiaries 
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Export Restraints as a way to make western trade deficits less severe by limiting exports. In 
response to the export restrictions put in place in 1981, many Japanese producers set up 
factories abroad, mainly in the US and in the UK.  

The next important political step that changed the production in North America was the 
introduction of the North American Free Trade agreement in 1994. The agreement con-
nected the US, Canada and the developing Mexico as a free trade area. In order to 
smoothen the transition and the feared flight of automobile producers to Mexico the 
agreement included an agreement to phase out car tariffs over a period of ten years (CG). 

Other important agreements are the Single European Act, uniting a large part of Western 
Europe as one single market. The Extension of the European Union to include another ten 
countries will probably have a great influence on future location decisions and as men-
tioned before European production as become increasingly international over the last dec-
ades (Dicken, 2004). 

A main theme of the changing pattern of automobile production put forward both by e.g. 
Dicken (2004) and Carillo et. al. (2004) is an increased regionalization. Most production 
tends to occur in one of the members of the global triad being North America, Western 
Europe and Asia. The products are then largely traded internally in that region (in North 
America and Western Europe the internal trade accounts for ca 2/3s and in Asia ca 1/5).  

3.5 Conclusions and Comments 

Trade has exploded over the last decades. The increasing trade and interconnectedness of 
the world economy has been a major driver in increasing the income levels in the devel-
oped world. This have in turn implied a rise in demand for various consumer goods. The 
larger group of high-income consumers demand different varieties and are willing to pay a 
premium price for these goods. Therefore, manufacturers have increased their flexibility to 
offer products built to the specifications of the customer. This development would not 
have been possible if it was not was some truly barrier breaking innovations such as the 
commercial jet airliner traffic container freight and the integration of information technol-
ogy in production. One of the main reasons for the Japanese breakthrough in car produc-
tion was that they were forerunners within the field of flexible production and quality man-
agement. 

The new possibilities offered by these inventions and the globalization have in turn implied 
that production has been internationalized. Many producers choose either to move produc-
tion abroad or to use foreign producers as parts suppliers. In general, the trend has been to 
put a larger part of both R&D and production on the part suppliers, this is made in order 
to minimize the risk and cost but also because a specialized parts supplier can more easily 
achieve scale economies in development and production of parts. The increasingly impor-
tant role of subcontractors has been possible due to a modularization of the production. 
The increased modularization and the increased flexibility of production systems most cer-
tainly implies that it is now possible to achieve economies of scale, in final production by 
producing different models in the same factory and in inputs through subcontractors deliv-
ering inputs to several different producers.  

When comparing the industry characteristics of the car and the heavy truck industry, one 
important fact stands out. It is the regionalized markets for heavy trucks, some manufac-
turers compete only in a few markets and some have created special divisions building spe-
cial models for the specific market. The division is probably the result of a combination of 
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region or country specific demands and the high transportation costs for the heavy goods, 
these factors clearly acts in favor of local or regional production. In the car industry, more 
producer countries participate in the competition because of the relatively lower transpor-
tation costs and the more diverse demand it is more likely that cars produced in different 
regions end up in the same market. The competitive pressure  from products produced in 
for example countries in other regions with lower input costs are probably higher in the car 
industry but we should keep in mind the suggestions by Lung and Dicken that the regional 
level is important for production of vehicles. 

The next chapters will deal will be devoted to an empirical analysis of trade data. We expect 
that traditional producers in the more globalized car industry will experience a higher pres-
sure to move towards product competition than truck manufacturers that act on a regional 
market with smaller wage inequalities.  

For the more general patterns, we can expect a larger number of countries to be specialized 
in both industries over time. The growth of the industries combined with new technologies 
makes it easier to achieve an efficient scale of production.  

 

Figure 3.1 Possible factors to explain a change in location behavior of an industry or the differences in such 
behavior between industries. 

Figure 3.1 above is an attempt to summarize what we have learned so far concerning im-
portant influences in the changing behavior of manufacturing and export of goods. 
Changes in the factors above are likely to influence location behavior of industries. It is 
therefore the differences in situations/needs for these factors that make the location deci-
sions and export specialization differ between industries. Changes in these factors over 
time will affect location decisions.  The figure is a brief summary of the conclusions and 
observations made in the thesis so far. Of course, there could be more factors added and 
the arrows could take ever so interesting ways in the figure. The figure is highly suggestive, 
but it serves as a way for the reader to recall the information from the earlier chapters be-
fore moving on the empirical chapters. 
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4 How to Identify the Pattern of Change 

The following section gives an introduction to and explanation of different measurements 
used to analyze trade data. 

4.1 Export Shares 

By calculating export shares for a specific industry, we can tell the contribution of each na-
tion in a group to the group’s total exports of the industry’s products. We use this measure 
to tell the relative size of the countries exports. We calculate OECD export shares by sim-
ply dividing a country’s export value of an industry’s goods by the total OECD(23) exports 
of the same industry’s goods. An increase in the export share implies that the country has 
increased its competitiveness. The growth rate of a country’s export share is essentially giv-
ing us a measure on how they are taking export shares from the other countries in the 
group. This is called market penetration and will be explained again in section 5.1. 

4.2 Revealed Comparative Advantage  

If comparative advantage is an important reason for trade, how can we then measure it? 
The answer is that we cannot, since the concept of comparative advantage relates to pre-
trade prices that of course are impossible to observe. Applied work has to rely on observ-
ables, a common way to get around the problem is to take the model the other way around. 
This method suggests that one can reveal the goods in which the countries presumably 
have comparative advantage (RCA) by looking at what they actually export. An index of 
RCA can be calculated as follows. 

)//()/( wiwjij XXXXRCA =         (4.1) 

Where ijX denotes country i’s exports of commodity j, and wjX is the OECD exports if the 

same commodity j. iX is country i’s total exports and WX is total OECD exports. When 

the value of this index exceeds (is below) unity this implies that country i show a revealed 
comparative advantage (comparative disadvantage). When looking at real world data this 
index will reveal patterns of specialization, these patters might possibly be related to factor 
price differences but also to technology. RCA is a measure of specialization and therefore 
this measure is relevant even if we do not believe that comparative advantage is the only 
factor that creates trade between nations. An RCA index exceeding one implies export spe-
cialization in that industry (Bowen, Hollander, Viaene, 1998). 

It should be noted that the specialization measure RCA have some problematic properties, 
first by its construction, being the quotient of two other quotients. This implies that move-
ments in the index over time can have ambiguous implications, e.g. we cannot tell which 
quotient that made the change in RCA. There are also other types of criticism directed to-
wards the use of RCA as a measure of specialization. For example, it is argued that this 
measure is not very useful because the multiplicative specification implies that that the 
value will be dependent upon the reference countries and the industry chosen. A more nar-
row industry specification will for example will yield more extreme values. The main criti-
cism is that this implies that the mean is floating and therefore has no useful interpretation 
(Oosterhaven and Hoen, 2001). 
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4.3 Export/Import Price 

It is possible to get an indication to if a country engages in product or price competition by 
comparing its export price with that of the world. By dividing the country’s export price for 
a product by that of the world, we arrive at a ratio that if it is larger than one indicates that 
the country’s exports are paid a premium price over that of the world. A ratio exceeding 
one implies that the country competes internationally by the characteristics of their prod-
ucts rather than the price. This type of competition is what characterizes the early phases of 
the PLC. Because of the inconsistency in the collected data with the units of quantities 
varying over countries and time, it is not possible to compare the export price of the coun-
tries to the world export price. Therefore, the ratio will be proxied by a ratio of the 
county’s export price and its import price. This will give us a good indication to the kind of 
competition that the country engages in. It is though important that one is fully aware of 
the risk that for example exchange rates can play an important role in determining the 
competitiveness of a country in the international market, this is true especially for small 
countries having their own currency. Another note of caution in the interpretation of this 
ratio is that the differences in domestic and world demand/supply can have an impact on 
the result. If we combine an analysis of the price development with the development of the 
quantity we can tell if the development/strategy have been successful.  

4.4 The Data 

The data, collected from the Source OECD database (ITCS trade data). By use of the SITC 
second revised definitions, it is possible to create time series from 1961 to 2004. The 
groups analyzed in this paper are 781(0) Passenger motor cars, for transportation of pas-
senger and goods and 7832 Road tractors and semi trailers. Group 781 include all cars that 
are not goods transport vehicles. Group 781 has no subgroups. The group 7832 includes 
only heavy transport vehicles. When choosing 7832 two alternative groups were taken into 
consideration but since both included large shares of light and medium sized trucks these 
were deemed unsuitable for the purpose. 

The data is complete from 1963 to 2004 for most countries with a significant export share. 
The exception is the series for Canadian heavy truck exports that is not reported from 1961 
to 1988, this has to be taken into consideration when using the data since Canada in 1988 
had a 20 percent export share, implying a major impact on the overall picture. 

The trade data is available in both value and quantity. The quantity data is often non-
comparable since the unit of quantity varies over the countries, flows and years in an arbi-
trary and country individual manner. The consistency of the quantity data is better over the 
later years though. The value-data is consistent and complete, but when using this data one 
should be aware of the impact of inflation, all countries value data is presented in US dol-
lars. 
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5 Revealing the Pattern 

This chapter will analyze the changing patterns of export and specialization in the OECD 
23 sample. We start by simply looking at the export shares of the producing countries in 
our OECD 23 sample. 
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Diagram 5.1, Average export shares of OECD car exports 
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Diagram 5.2, Average export shares of OECD heavy truck exports 
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It is essentially 14 countries that we will deal with, these countries were picked since they 
are the ones that have significant exports in at least one of the two industries. To make the 
data graspable we present it in bar charts above (Diagram 5.1 and 5.2), were the 40-year pe-
riod from 1965 to 2004 is divided into 4 separate periods. Each bar represents the average 
export share of such a 10-year period. What we can see is that Japan an Germany are domi-
nants in car exports over all periods Germany has a decreasing export share while Japan 
has surged. France and the US are also important exporters that have decreasing shares. 
Spain, Portugal, Austria and the Netherlands have all increased their shares, Spain has 
shown the strongest development and while the others still are small exporters Spain has 
become an important exporter. 

Turning to the heavy truck industry, we see that Germany is the dominant in the sample. 
The German export share has decreased a lot and the Netherlands has become a challenger 
even though their export share declined over the most recent 10-year period. We note in-
creasing export shares for France, Sweden and Belgium as well, while that of the US, UK 
and Italy have declined. After this general historic overview, we now look at the more re-
cent observations in a more formal way. 

5.1 Market Penetration 

The development of the export share of a country is, as mentioned before an indicator of 
the international competitiveness of a country as a producer. To see what has happened 
with the international competitiveness of the producers from our OECD 23 sample we es-

timate the following equation, where i

tS represents country i’s export share in an industry at 

time  t. Export shares are here are the shares of the 23 original OECD members exports, α 
is a constant and t is a trend variable. 

iii

t

i

t SS βα +=− )]1/(ln[ t        (5.1) 

By estimating5 this equation, we get a beta value that can indicate the pace of market pene-
tration6, this tell us which countries that have increased/decreased their share of OECD 
exports and at which speed they have done it in the respective industry. To estimate the 
trend we first have to choose the time span that we want to analyze. For the car industry, 
we have chosen to analyze the years between 1981 and 2004. The years before 1981 are ex-
cluded since the development during this period is an example of an exceptional structural 
change in the car industry with the breakthrough of Japanese exports. By focusing on the 
years after 1981 when the Japanese export restraints were imposed, we only look at what 
has happened during the “modern era” of car production. For the heavy truck industry, the 
equation is estimated for the years between 1988 and 2004, a longer period could have 
been chosen if it was not for lacking data for Canada.  

 

 

                                                 

5 These equations should for full accuracy be estimated simultaneously for all countries. We ignore that here 
and estimate each equation individually since that accuracy will suffice for our purpose.  

6 We use this formulation in the spirit of Fischer and Pry (1971), the rate of market penetration is essentially 
the rate of market substitution (i.e. a description of how producers take market shares from other produc-
ers.) 
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Car   Beta T-val. P-val. R-sq. Heavy Truck Beta T-val. P-val. R-sq. 

Australia * 0,084 9,301 0,000 0,80 Australia * 0,158 5,9491 0,000 0,70 

Austria * 0,109 11,848 0,000 0,86 Austria * 0,077 4,0618 0,001 0,52 

Belgium  0,002 0,456 0,653 0,01 Belgium  0,016 1,2164 0,243 0,09 

Canada  0,001 0,233 0,818 0,00 Canada  0,006 0,1942 0,849 0,00 

Germany  0,000 0,013 0,990 0,00 Germany * 0,023 2,9629 0,010 0,37 

Spain * 0,058 9,757 0,000 0,81 Spain  0,056 1,7262 0,105 0,17 

France  0,005 1,511 0,145 0,09 France * 0,047 3,5373 0,003 0,45 

UK * 0,049 8,004 0,000 0,74 UK * -0,064 -3,153 0,007 0,40 

Italy  -0,003 -0,495 0,626 0,01 Italy * -0,208 -5,882 0,000 0,70 

Japan * -0,033 -10,774 0,000 0,84 Japan * -0,112 -4,987 0,000 0,62 

Netherlands * 0,036 4,946 0,000 0,53 Netherlands 0,000 0,0253 0,980 0,00 

Portugal * 0,142 9,137 0,000 0,79 Portugal  - - - - 

Sweden * -0,020 -5,970 0,000 0,62 Sweden * 0,159 4,781 0,000 0,60 
US   0,004 0,934 0,360 0,04 US   0,004 0,2417 0,812 0,00 

 

 

Y77The results are presented in Table 5.1 above and for the car industry we can identify 
Australia, Austria, Spain, United Kingdom, the Netherlands and Portugal as those countries 
that have a significant positive beta value, implying that these countries have managed to 
increase their export share in cars during this period. The fastest market penetration is that 
of Portuguese made cars followed by cars made in Austria.  

Looking at the estimates for the heavy truck industry we can observe significant positive 
betas for Australia, Austria, Germany, France and Sweden. Sweden and Australia have the 
fastest market penetration. 

Which countries have lost export shares to the other counties in the OECD 23 sample? We 
observe significant negative betas for Sweden and Japan as car producers. For the heavy t 
bnruck producers we note significant negative beta values for Italy, Japan and the UK. The 
loss of market shares for heavy trucks is most rapid for Italy followed by Japan. 

It is important to keep in mind that we now look at the competitiveness of nations as car 
producers, with internationalized firms one can not connect the performance of a nation 
only to its “national producer” many countries such as the UK host factories for several 
manufacturers of different origins.  

5.2 Specialization 

By looking at the changes in specialization of exports for nations, we can tell which of the 
countries that have been exporting relatively more of a good in relation to their other ex-
ports compared to other nations. Since nations are predicted to specialize in those indus-
tries where they have a competitive advantage this can tell us a lot. In diagram 5.4 we can 
see how the RCA index of selected heavy truck producing countries vary over time. The 
RCA index was calculated for the 23 OECD members of 1964. In diagram 5.3, we have 
plotted the developments in selected car producing nations from the sample over the pe-

Table 5.1, Estimations of equation 5.1, pace of market penetration for Cars (1981-2004) and Heavy 
Trucks (1988-2004)  

 

Source: Data from source OECD  
Note: A (*) and shaded values implies significance at a level of 5 percent. 
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riod 1964-2004. Other countries that were specialized during this period but for the sake of 
clarity were excluded here are; Belgium France, Sweden and the US. These countries are 
relatively stable over time. 

RCA-index for Selected Car Producers Over Time
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Diagram 5.3, RCA-index for selected car producers over time 
Source. Authors calculations, data from Source OECD 

We start in table 5.3 by looking at those countries that have gone of virtually nothing to 
become specialized over this period. In this group, we note Canada, Spain and Portugal. In 
the case of Canada, it is most likely so that the initial increase is the result of the Auto pact 
signed with the US in 1965. Looking at Spain we can trace the pattern to two important 
events the democratization after the death of Franco in mid 1970s and the EU accession in 
1986. Portugal shows a similar development with upward pushes in connection to the de-
mocratization after the revolution in 1975 and the EU accession in 1986. In 2004 Spain 
was the country in the sample with the highest level of specialization measured by RCA. 
The second most specialized country in this, most recent observation is Japan, the break-
through of Japanese car exports resulted in a sharp increase in the RCA index with an 
abrupt stop in 1981 when the voluntary export restraints (VER) were imposed. A more re-
cent recession is that around 1997 and the Asian financial crisis. The Japanese manufactur-
ers met the VER with FDI in the form of factories abroad and were therefore frontrunners 
in the internationalization of car manufacturing operations. This is probably a contributing 
factor to the strong developments in other nations in the early 1980s. The fourth most spe-
cialized country in this sample is Germany, a country that experienced a steep decline in the 
RCA index over the 1960s and 1970s. It is worth to note that the Italy and The UK that, 
along with Germany, were major industrial nations at an early stage also lost their speciali-
zation in car exports during this period. The UK and Italy though, slid down from a lower 
level and are no longer considered as specialized by the definition used here. 

RCA>1 by -04 
not included; 

Belgium 1.27 
France 1.19 
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RCA-index for Selected Truck Producers Over Time
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Diagram 5.4, RCA-index for selected truck producers over time (1988-2004) 
Source: Data from Source OECD 

We now turn to the Heavy truck industry, the developments are plotted only from 1988 to 
2004 because of the lacking data for before 1988. In 2004, the most specialized country is 
Sweden that was not specialized according to the RCA index only ten years earlier. The 
second most specialized country is Spain that as mentioned before was the second most 
specialized country looking at car exports. The other countries that are specialized in year 
2004 are Belgium, Germany, France and Canada. Canada has declined in the RCA index 
over the period and is in 2004 just above one. Countries below the specialization require-
ment of an RCA that equals one are the US and the Netherlands. Looking at a longer pe-
riod the general economic pushes mentioned before have the same implications for this in-
dustry as the car industry with the exceptions that Japan has never been specialized in 
heavy trucks and Portugal has not experienced a take-off in this industry in spite of the 
opening up and the EU accession. Notable is that the indexes for the heavy tuck industry 
are higher than those for the car industry, this relates to the fact that the industry is more 
narrowly defined and hence smaller. The larger volatility is also an implication of this dif-
ference. 

 Rank Heavy Trucks Cars 

Spain 2 1 

Japan - 2 

Canada 6 3 

Germany 4 4 

Belgium  3 5 

Portugal - 6 

France 5 7 

Sweden 1 - 

 

 

Table 5.2, Specialized countries in 2004, rank 
Source: Authors calculations 
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The ranking in Table 5.2 above shows that in 2004 Spain, Canada, Germany and France 
were all specialized in both the car and heavy truck industry. Japan was specialized in the 
car exports, and Sweden and Belgium in heavy trucks. 

A majority of the countries are specialized in both industries. Sweden is the only country 
not specialized in car export but it is still close, with an RCA of 0.91. Japan and Portugal 
are not specialized in heavy truck exports with RCA indexes close to zero.  

An explanation to why Japan is not a major exporter of heavy trucks is given in the litera-
ture, Nilsson and Dernroth (1995) explains that the heaviest trucks cannot be developed in 
Japan because of restrictive road regulations. From a strategic view Japan is hardly the op-
timal export platform of the regions concerning costs and location. 

5.3 Product and Price Competition 

To see which type of competition the producer countries from our OECD 23 sample en-
gage in and how successful they are we look at the value of their exports as compared to 
other nations. Table 5.3 below shows the export/import price for the producers in the 
OECD 23 sample. The countries are ranked according to how their export price compares 
to that of their imports. We note that there are more countries producing product compet-
ing products in the car industry than in the heavy truck industry. Some of the lowest ex-
port/import price ratios in the truck table should be judged with caution though since 
some of these countries export very little of the product. The countries above the line have 
a price ratio exceeding one, they are producing the most advanced products that are paid a 
premium price. Only Sweden exports such products in both industries. The column with 
signs indicating if there has been an absolute positive change in the export/import price, 
gives an indication to how this development look. Due to the small number of observa-
tions the trend has not been estimated and the signs will only serve as an indication. 

Car Px/Pm ∆Px/Pm Heavy Truck Px/Pm ∆Px/Pm 

Sweden 1,32 + Belgium 1,43 + 

Austria 1,17 + US 1,16 + 

Germany 1,16 - Netherlands 1,05 - 

Canada 1,11 + Sweden 1,01 - 

UK 1,03 + Germany 0,79 - 

Italy 1,02 + Canada 0,72 - 

Belgium 0,98 - Austria 0,64 - 

Portugal  0,94 + Spain 0,62 - 

US 0,87 - France 0,62 + 

France 0,87 - Japan 0,40 - 

Netherlands 0,82 + Australia 0,39 + 

Australia 0,81 - Italy 0,36 - 

Spain 0,78 - Portugal  0,31 - 

Japan 0,59 + UK 0,24 - 
  

In Table 5.4, we categorize the producers from the OECD 23 sample according to the de-
velopments between 1991 and 2004. Countries placed in the upper region of the table have 
increased their export value during the period, indicating that they engage in product com-
petition. Countries placed in the lower region have lowered their export price, indicating 
that they engage in price competition. Those countries that have an export/import  price 
ratio exceeding one are marked with a star (*). To identify the successfulness of the coun-

Table 5.3, 2004 Ex-
port/import price for pro-
ducer countries in the OECD 
22 sample. 
Source: Authors calculations 
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tries to compete internationally we also classify them horizontally. This classification tells 
us if the country is successful by looking at the export quantity, those countries that are 
successful in increasing the quantity (by either increasing or decreasing the relative price) 
being on the left hand side and those that are not successful are placed on the right hand 
side. To adjust for the trend of increasing trade only those countries that are able to in-
crease their export by more than the average producer are classified as successful in this re-
gard.  

It is likely that the pressure from low cost imports is higher in the more globalized car in-
dustry. Implying, a tendency for the export-import price for cars produced in the tradi-
tional countries to rise. To be able to maintain their position in the market, the cars pro-
ducers acting in traditional locations have to be innovative to make buyers willing to pay a 
premium price over that of the imported cars. A second alternative is to engage in price 
competition this requires efficiency gains, in regions with high labor costs this often means 
a higher degree of automatization. 

As stated before we expect that traditional producers in the more globalized car industry 
will experience a higher pressure to move towards product competition than truck manu-
facturers that act on a regional market with smaller wage inequalities. 
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Note: Countries marked with a (*) are those that have an export/imports price exceeding one in year 2004. 
          Ø is the average increase in traded volume for all countries in the sample. 
Source: Authors calculations, Data from Source OECD 

From Table 5.4 above we can tell that a majority of the car producers in left hand diagram 
increase their export/import price. While in the heavy truck industry, a majority of the pro-
ducers decrease their export/import price.  This observation is in line with the expectation. 
The difference is probably due to the larger competition from low wage countries in the car 
industry.  

i
X∆ > Ø       i

X∆ <Ø i
X∆ > Ø        i

X∆ <Ø 

Table 5.4, Product and price competition changes over the period 1991-2004 
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5.4 Product Life Cycle Trajectories 

Since the car and heavy truck industries have been around for a very long time and the 
products have gone trough a tremendous development it is not easy to track their lifecy-
cles. An attempt to do this for all countries in the sample results in the conclusion that the 
lifecycles of industries in reality is far more complex than a model and that a number of 
circumstances blur the picture. To give a taste of how the product life cycles trajectories 
can look like we present those of the two “new” car producing countries being Spain and 
Japan. The table categorizes the life cycle in a manner similar to that of Andersson and Jo-
hansson (1998). H stands for a high degree of specialization and L for a low, High speciali-
zation is again defined as an RCA index larger than 1. S is the specialization and we distin-
guish between a rising and a falling trend. The figures presented in the table are the RCA 
indexes as an average of the same ten year periods as used previously.  What we see is that 
these “follower” countries follow the trajectory suggested for such countries by Andersson 
and Johansson in table 2.3. We note that the Japanese protectionism for the car industry in 
its early years further validates the characterization made by Andersson and Johansson 
(1998) presented in Figure 2.4. 

Table 5.5, PLC trajectories for the car industry in the “follower” countries, Japan and Spain including aver-
age RCA index 10 year periods from 1965-2004 
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6 Conclusions and Suggestions for Further Re-
search 

The conclusions from the empirical analysis mainly focus on the more recent observations, 
in this discussion we do not include countries that are not specialized in any of the two in-
dustries. 

Two car-producing countries have significant losses of export shares in the last years these 
are Japan, a price competing producer, and Sweden, a product competing producer. Coun-
tries that have increased their export shares significantly during this period are Portugal, 
Spain the UK and the Netherlands. Of these, only The UK is exporting product competing 
cars. Notable is that none of these countries have any major domestic car producers, this is 
a indication to that these countries have gained due to some kind of location advantage  
such advantages could for example be relatively low wages, strategic location or cultural 
factors such as language.  

Looking at the countries that have lost export shares in the car industry see Sweden as a 
winner in the truck industry were they by a close margin classified as product competitors. 
The UK, being a winner in the car industry, has lost the vast majority of their heavy truck 
exports and this probably explains their extremely low export/import price. 

Other losers in the heavy truck industry are Italy and Japan, both exporting low value 
goods. France and Germany have both managed to penetrate the market with their price 
competing heavy trucks. 

Going to the analysis of changes in value and quantity for these specialized countries with 
significantly changing export shares, we can tell a few more things. Price competing Japan 
and the Netherlands have gone towards a higher relative price in cars without success. The 
product competing UK and Sweden have done the same but with success, Portugal is the 
only price competing country that have successfully followed them. Spain is the only coun-
try in the group that has been successful while lowering the relative price. 

In the same analysis for the heavy truck producers, we see that Japan has instead gone for 
less high value exports but again without success, Italy has done the same. Sweden has 
been successful by, in contrary to the car prices, lowering the relative price and France by 
increasing the same. The collapse of UK’s exports makes the evaluation of this producer 
superfluous.  

What we have learned is that there has been a structural change within the industry, earlier 
dominants are now of less importance. Production has spread over countries, with increas-
ing volumes and product differentiation is possible to have profitable production in a larger 
number of locations. A major difference between the car and the heavy truck industry is 
that a taste for variety and relatively lower costs of transportation has made the car industry 
more globalized while the heavy truck industry is more regionalized.  In the car and heavy 
truck industries some countries have experienced a growth in exports and hence produc-
tion without creating own products. The location of production in these countries is most 
likely to experience pressure for relocation in the future since it is not connected to less 
footloose investments such as research and development. 

The author suggests that further attempts in the field analyze if there is an interrelationship 
between trade in vehicle inputs and the export competitiveness in vehicles of traditional 
export countries. Another interesting question is if the 10 new EU members have or will 
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redraw the map of European vehicle production. These studies require a little more data 
than what is currently available. When the time series of SITC trade data, third revised edi-
tion are sufficiently long this will open up a wide range of interesting opportunities of look-
ing at specialization since this version contains more narrowly defined vehicle groups 
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Appendix 1 

 

The 23 OECD members of 1965 serve as the sample in the thesis.  

Source: Source OECD 

 

Australia 

Austria 

Belgium-Lux 

Canada 

Switzerland 

Germany 

Denmark 

Spain 

Finland 

France 

United Kingdom 

Greece 

Ireland 

Iceland 

Italy 

Japan 

The Netherlands 

Norway 

New Zealand 

Portugal 

Sweden  

Turkey 

United States. 
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