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1 Introduction 

  

International competition, lower transaction costs due to improved transport and communication 

techniques and relatively cheap labour in locations such as the BRIC countries (Brazil, Russia, India and 

China) have prompted companies to reconsider the geographical organisation of their production 

processes. Productivity gains can be made by splitting up the production process and moving some portions 

overseas,  which is labelled as international fragmentation of production. Because of this shift in 

production, the value of trade in intermediate goods now exceeds the value of trade in non-fuel goods: in 

2009, it represented 51 per cent of non-fuel merchandise exports (WTO- IDE-JETRO, 2011).   

However, international fragmentation of production raises many concerns regarding its impact on 

employment, production structure and the knowledge economy. Sinn (2005, 2006) goes so far as to suggest 

that Germany is gradually becoming a “bazaar economy” that adds little value to the trade of goods that 

are produced abroad. Sinn (2006,  p. 5 ) found that the value that is added to German industrial exports has 

been sharply reduced because Germany only assembles foreign-made parts: "If the Cayenne is exported to 

America, it is, statistically speaking, a 100% German export. This is so despite the fact that only 12% of the 

added value is in the form of profits, wages, other income and gross margins for the depreciation is incurred 

in Leipzig. Exports in this example are worth more than eight times as much of the value for export."1 

According to Sinn, a flexible labour market (and its subsequently flexible wages) is the only solution that 

will bring production back to Germany and thereby allow Germany to become less dependent on a 

transaction-based (bazaar) economy. Sinn associates international fragmentation of production with 

eroding industry, a low-value transaction economy and the worsening of labour conditions.  

 

Blinder (2006) calculates that international fragmentation of production has a high potential impact on 

domestic employment. His calculations suggest that 21 to 29 per cent of American jobs are threatened by 

offshoring.  Blinder (2007, p. 1) defines offshoring as: ‘moving jobs out of the country, whether or not they 

leave the company’. According to the unions, councils and executives of HP, IBM, KPN, Océ NXP 

Semiconductors, Ericsson and Atos, this issue concerns not only low-value jobs but high-quality work as  

                                                           
1
  Translated from German 
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well: “Representatives of the large unions, councils and executives of HP, IBM, KPN, Océ NXP 

Semiconductors, Ericsson and Atos have produced a manifesto calling on the Dutch government and 

businesses to prevent high value Dutch IT activities from being offshored to countries with lower wages.”2 

 

Concerns that a bazaar economy will result in the displacement of transformation tasks (the sheer 

production part of the whole production process) to regions with lower wages led Mariëtte Hamer of the 

Dutch Labour Party (PvdA) to discuss the issue in December 2011 during the budget meeting for social 

affairs and to submit a proposal forbidding offshoring as a cause for collective dismissal:  “The dismissed 

employees often find no work and end up drawing on unemployment benefits, which in turn are paid by the 

Dutch taxpayer. Whilst the company that is concerned stands to make more profits by offshoring, the tax 

payer pays the bill for the cost of the dismissal.''3 

The outrage around the loss of local jobs that results from international fragmentation of production is 

understandable and is regularly fed by media reports. The negative effects of international fragmentation 

that are specifically subject to media scrutiny, refer to a static situation. However, economic growth has its 

source in productivity growth. This productivity growth is not only related to the technical relationship 

between inputs and outputs. The traditional production function theory (Solow, 1957; Romer, 1994)  

proves to be inadequate to understand fully the relationship between economic growth and international 

fragmentation of production. In their article reviewing new theoretical approaches, Antràs and Rossi-

Hansberg (2008) indicate that in the traditional theory of the production function, the manner of moving 

from production factors to a finished product is a “black box”. In this thesis black box activities are defined 

as ‘hidden’ activities regarding the organisation of production which are not endogenised in the production 

function. The new theory seeks to open this black box. Both the size and quality of the production factors 

are equally important in describing production, but the organisation of production itself should also be 

endogenised. This new theory would combine the elements of industrial organisation theory and the 

associated trade and growth theory whereby transaction costs, that is, the activities that support the 

production process by regulating transactions and orchestrating the production process  would play a 

larger role. 

                                                           
2
 Sander Hulsman, Arbeidsmarkt vreest verlies hoogwaardig werk (Labour market fears loss of qualified work), 29 June 2012, 

http://www.computable.nl/artikel/nieuws/loopbaan/4535545/1458016/arbeidsmarkt-vreest-verlies-hoogwaardig-
werk.html#ixzz209obI5yk 

3
 Quote derived from nu.nl, 12 december 2011. http://www.nu.nl/economie/2691097/pvda-wil-stop-werk-lagelonenlanden.html .  

See for discussion (in Dutch) between minister Mr. Kamp and member of House of Representatives, Ms. M.I. Hamer: 
http://www.rijksbegroting.nl/2012/kamerstukken,2011/12/14/han8847a12.html 

http://www.computable.nl/artikel/nieuws/loopbaan/4535545/1458016/arbeidsmarkt-vreest-verlies-hoogwaardig-werk.html#ixzz209obI5yk
http://www.computable.nl/artikel/nieuws/loopbaan/4535545/1458016/arbeidsmarkt-vreest-verlies-hoogwaardig-werk.html#ixzz209obI5yk
http://www.nu.nl/economie/2691097/pvda-wil-stop-werk-lagelonenlanden.html
http://www.rijksbegroting.nl/2012/kamerstukken,2011/12/14/han8847a12.html
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The neoclassical or marginal economic theory provides no role for transaction costs in the formation of 

added value. By equating marginal productivity factors with factor costs, the profit maximising production 

can be calculated.  The manner in which the transformation of input to output occurs is a black box. As 

Coase (1992) argues, “What happens in between the purchase of the factors of production and the sale of 

the goods that are produced by these factors is largely ignored. (...) The firm in mainstream economic 

theory has often been described as a black box” (Coase, 1992 p. 714). Antràs and Rossi-Hansberg (2008) 

indicate that a series of hidden organisational decisions are at work behind the deployment of input. 

Organisational decisions are relevant to the question of where to produce, what to produce and what to 

outsource. Depending on the transaction costs, these decisions determine whether fragmented production 

occurs internationally. In this way, transaction activities are included as a value-creating aspect in growth 

theory, and the market has a complementary role by which production factors are purchased and 

production is sold; however, the market also has a substituting or competing role in the value chain when it 

is concerned with decision making about the nature of production organisation. International 

fragmentation of production therefore enlarges the importance of the black box. Lower transaction costs 

fosters the build-up of international production networks and influence Dutch industrial employment and 

production structures. Transaction activities therefore play an increasing role in creating value in industrial 

companies. 

 

The make-or-buy choice at (home or abroad) does not only depend on the difference in costs of two 

governance structures: the market (which causes horizontal transaction costs) and the organisation (which 

causes vertical transaction costs).  It should be noted that other motives to reallocate transformation tasks 

can be mentioned. Abraham and Taylor (1993) distinguish three motives: wage and benefit savings, 

specialised services and smoothing  the workload of the regular work force whereby fluctuations in 

customer demand can be passed on to others in the supply chain. Winkler (2009) distinguishes, apart from 

the transaction cost based motive, two other motives:  efficiency-based motives, such as cost savings or 

increasing flexibility and resource-based motive which allows a company to focus on core business or to 

access unfamiliar markets. Concerning resource based or specialised services motive, Van Gorp (2012, p. 

12) states: ‘This is why offshore outsourcing is developing towards a multi-sourcing model with teams of 

individuals from various third parties, each with different specialist knowledge working together under time 

and budget constraints to produce a new product, process, or service.’   
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Apart from the make or buy decision the question is how to organise  inter-firm cooperation in an effective 

and efficient manner. What matters is that a simultaneous assessment of the difference between 

transformation costs and transaction costs takes place in order to decide what, how and where to produce.  

Regarding the resource based motive long term inter firm cooperation or hybrid cooperation forms are 

preferable to reduce transaction costs that stem from e.g. uncertainty or opportunistic behaviour. From 

that point of view the transaction cost theory is complementary to offshore outsource and in-house 

offshore motives.   

1.1  Research focus 

The first focus in this thesis is to chart the consequences of international fragmentation of production for 

the company’s activities and the opportunities for employment in the home country both in terms of size 

and nature. As to the nature, the activities are distinguished into transformation activities and transaction 

activities.   

The second focus is the point of departure:  international fragmentation of production by relocating 

existing production processes by purchasing (offshore outsourcing) or an investment abroad (inhouse 

offshoring).  In this way it is easy to measure the effect of international fragmentation of production on the 

size and the nature of employment. It is clear that changes in the size and the nature of employment can be 

compared to the size and nature of employment in the past. When the premise is that production 

processes are split up at the start, the employment  effects  are more difficult to chart. This is due to the 

fact that the point of reference is unknown. 

 

The third focus in this thesis is on the use of the Netherlands and the Dutch manufacturing industry4 as a 

source for determining the labour market consequences of international fragmentation of production. 

Apart of the availability of data, the Netherlands has a centuries-long history as a successful trading nation 

and has a  manufacturing industry  with  an in-depth experience regarding international fragmentation of 

production.  Because of the in-depth experience in trading and international fragmentation of production, 

the Dutch case clearly shows the relationship between international fragmentation of production and the 

size and nature of employment at the macro- , meso and micro levels. From that point of view other 

countries are also suitable as sources.  E.g. Switzerland or Belgium. But this does not change the 

characteristics of an international context. Regardless of the origin, companies that are producing abroad  

will face similar problems.   

                                                           
4
 The manufacturing industry is defined by the Chamber of Commerce as "The machines using commercial processing of raw 

materials and production of semi-finished / finished products for the commercial market". 
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1.2 The purpose and structure of the research 

The alleged loss of employment in the manufacturing industry has attracted much media attention. 

Assessing the impact of international fragmentation of production from a static point of view is selective 

and leads to a defensive, protectionist stance with adverse consequences for employment and long-term 

prosperity. The negative displacement effects on employment at the macro and meso levels take a central 

role, not only in the media but also in scientific publications. This does not contribute to a clear insight into 

the consequences of international fragmentation of production on the size and structure of employment 

and production.  Amongst others, Haverhals et al.( 2004); Falk et al. (2005); Görg et al.(2005); Blinder, 

(2006, 2009); Kirkegaard et al. (2007), Smith and Rivkin (2008); Heyma et al. (2008); Van Gorp (2010); 

Munch (2010) and Liu and Trefler (2011) show that the employment effects of international fragmentation 

of production are limited to displacement effects in the transformation sphere in which input is 

transformed into end products for the market. Others have also observed the potential for expansion 

effects that are conducive to employment on the basis of productivity benefits, as indicated by Statistics 

Netherlands (CBS) 2008; (Bottini et al., 2007; Michel et al., 2009; Wagner, 2009; Kohler et al., 2010; Mitra et 

al., 2009; Moser et al., 2009 and Ottaviano et al., 2010). The consequences of international fragmentation 

of production that is aimed at transaction activities is evident in publications by Grossman et al. (2006 and 

2008) and in subsequent work by Köhler et al.  (2010). In addition, the aforementioned publications by 

Statistics Netherlands (2008), Mitra et al.  (2009), Moser et al. (2009) and Van Gorp (2010) refer to some 

extent to transaction activity, but they discuss this activity primarily as a barrier to international 

fragmentation of production. However, their research shows no links that are associated with the effects 

on employment in the transaction sphere. It makes  the transition to a transaction economy  insufficiently 

visible. What follows is a public policy challenge to an issue that does not receive sufficient attention. The 

transaction and orchestration tasks that are required for the growth of the Dutch economy are increasingly 

important due to the globalisation of production. This issue has an impact on the skills of future employees 

and thereby on the education sector. 

 

In line with, and adding to the  aforementioned publications, the aim of this PhD research is to investigate 

employment effects of international fragmentation of production in the transformation and transaction 

sphere.   Transaction activities play no role in traditional economic growth theory and in addition, there are 

no statistics that distinguish between transformation costs and transaction costs and between transaction 

and transformation jobs. The significance of international fragmentation of production on the structure of 
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production and employment cannot, therefore, be quantified. In other words, the “black box” remains 

shut.  

Coase’s (1937) transaction costs theory, which was later elaborated by Williamson (1975), shows that the 

reduction of transaction costs is a source of productivity and value creation. It surely increases the potential 

to split production processes and to carry out, or to have carried out, the different production phases at 

varying locations in the world. This process results in a deepening of the division of labour, which not only 

stimulates international trade but also influences the patterns of trade. The fragmentation of production 

processes has led to changes in the theory of international trade, which is increasingly characterised by 

trade in tasks (Grossman and Rossi-Hanberg, 2006) instead of final products. The comparative advantages 

in the performance of tasks have become decisive for trade.  

From an analytical perspective it is useful to distinguish between business activities focused on the 

processing of raw materials and semi finished products and business activities to orchestrate this sheer 

‘production’. In this thesis the sheer production part of the production process is labelled as  

‘transformation’ and the coordination activities as  ‘transaction activities’ (Wallis and North, 1986). 

The Western world has an increasing focus on the orchestration of production, while transformation tasks 

are outsourced in emerging economies in Asia and Eastern Europe. In other words, international 

specialisation relates to links in the production chain, but an equal amount of specialisation takes place in 

the areas that direct the process of production and that connect and mediate among the various links in 

the production chain (Den Butter et al., 2008a).   

This thesis seeks, by macro-, meso- and  microeconomic research, to obtain a more informative picture of 

the effects of international fragmentation of production on the composition of production, its nature, the 

extent of employment opportunities and competence demands at the plant level. This explains the title of 

this thesis, "Labour market consequences of international fragmentation of production". 

 

This thesis uses  an eclectic approach to understanding international fragmentation of production and its 

relationship to employment issues. A data analysis  at the macro and meso levels is combined with findings 

from existing research to examine the mobility of occupations and tasks and the extent to which dynamic 

effects influence employment outcomes. At the micro level,  the impact of international fragmentation of 

production on the nature and extent of the business activities and on  tasks that are related to production 
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and production organisation is investigated.  For this purpose a labour demand model is developed where 

the cost function explicitly incorporates black box activities. 

Additionally, the effects of international fragmentation of production on the “work floor” have been 

investigated and analysed on the basis of empirical research in the manufacturing industry—an industry 

that is used to forge the connection between international fragmentation of production and the 

importance of value-adding black box activities. 

As such, this thesis contributes to the understanding of the effects of international fragmentation of 

production on: 

1. the size and nature of employment at the macro and meso level(work processes and 

competency requirements) at the macro- and micro level  

2. the organisation of production, work processes and required competences  within 

companies in the manufacturing industry 

1.3  The research framework 

The study consists four parts. First, it investigates the significance of international fragmentation  

of production for international trade patterns in general and the Netherlands in particular.  To understand 

the consequences of international fragmentation of production for the organisation of production the 

transaction cost theory of Coase (1937, 1992) and Williamson (1981) is discussed. The transaction cost 

theory has been incorporated into a new labour demand model.   

Second, it examines the manner and extent of international fragmentation of production as applied to the 

Netherlands and the macroeconomic importance of this fragmentation for employment. Existing research 

is used to investigate the effects of labour relocation and the extent to which occupations are vulnerable to 

international displacement. Furthermore, the expanding effects on employment at the macro level and the 

extent to which the Dutch economy is transitioning towards a transactional economy are investigated. Data 

are examined to demonstrate the extent to which  international fragmentation of production endangers 

employment and to ascertain the maximum number of employees who are threatened with displacement 

by the international transition of production activities. 

Third, the effects of international fragmentation of production on employment (qualitative and 

quantitative), the structure of production and the knowledge economy are investigated in more detail by 

doing company research in the manufacturing industry. This research examines the extent to which the 

Dutch earn their money from transaction jobs, not only in specific transaction sectors but also in companies 

that are listed as being part of the industrial sector in the national accounts. To determine the 

competencies that are required for Dutch economic growth, it is more important to consider the functions, 
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and more specifically the types of work, in which employees are engaged than the sectors and industries in 

which they are employed.  

In the fourth part of this thesis, the central question and the sub-questions are answered and 

recommendations and suggestions for further research are presented.  

The central question of this thesis is: 

 What consequences does international fragmentation of production have for the labour market 

considering the transformation and transaction functions in the Dutch economy and for the Dutch 

manufacturing industry in particular? 

From this perspective, there are four sub-questions (research questions 1 through 4) and one question with 

respect to the implications for labour market and education policy (research question 5). These are as 

follows: 

1. To what extent is the Dutch economy involved in international fragmentation of production 

from the point of view of trade and the transformation function? 

2. What shifts in the nature and size of business activities occur under the influence of 

international fragmentation of production?  

3. What are the consequences of these shifts in the nature and size of business activities for the  

Dutch labour market? 

4. What impact does international fragmentation of production have on the production 

structure, the functional structure of employment and competency requirements in the Dutch 

manufacturing industry? 

5. To what extent is the Dutch labour market prepared for changes in the functional employment 

structure and competency requirements of Dutch manufacturing companies? 

 

Part I of this thesis  addresses sub-questions 1 and 2. Chapter 2 discusses the importance of trade in tasks 

for international trade, the Dutch trade function and the Dutch transformation function. Chapter 3 is 

devoted to examining the sources of transaction costs and to exploring how transaction management can 

once again connect production links at the lowest costs. In Chapter 4, the impact of international 

fragmentation of production on employment in the transformation and transaction areas is investigated 

using a model-based simulation. 
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Because international fragmentation of production leads to additional operations that are considered to be 

black box activities, it is clear that productivity and prosperity represent more than a technical relationship 

between inputs and outputs. Productivity and prosperity are also affected by the efficiency with which 

these black box activities are carried out. Furthermore, from the transformation sphere, this chapter 

describes the effects of international production fragmentation on the production and employment 

structure in a two-sector economy. While a two-sector economy shows that relocation effects are partly 

negative for local employment, it concurrently shows that the full utilisation of production factors remains 

possible under certain circumstances. A higher level of prosperity seems to be possible, assuming the 

existence of the productivity effect, which expresses itself in the enlargement of the factor box. 

Sub-question 3 is primarily addressed in Part II, “Changing into a transaction economy and its impact on the 

labour market”. Chapter 5 of this thesis uses existing research to identify weaknesses in the Dutch labour 

market. Chapter 6 includes the productivity effects of international fragmentation of production and thus 

takes into account the source of dynamic effects of international production transformation in the 

transformation area. Reference is also made to the expansion effects in the transaction sphere. Here, the 

trade functions of the Netherlands are also discussed. 

Part III, "Organising transaction shop floor impacts: an empirical exploration" addresses sub-question 4 and 

the implication question 5. 

Chapters 7 and 8, which result from research on companies in the manufacturing industry, answer 

questions regarding the effects of international fragmentation of production on costs and profits, the 

nature of business activities and functional employment structures. The associated competency 

requirements, the extent of these requirements and their relevance to labour market situations are also 

addressed. 

Finally  Part IV (Chapter 9) summarises the research results and answers the central question of this thesis.  

Moreover, policy recommendations and the scope for  future research are given.  Figure 1.1 shows the 

structure of the thesis.  
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  Figure 1.1 Structure of research 
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PART I 

The significance of international fragmentation  
of production for international trade patterns, production 
organisation and employment opportunities 
 

 

The reduction of transaction costs enables through offshoring a further fragmentation of production, where 

parts of the value chain are produced at those locations where relative transformation costs are lowest. 

Moreover, this reduction of transaction costs leads to different specialisations in companies of countries  

that have a comparative advantage in orchestrating the production process and in companies of countries 

that have a comparative advantage in conducting specific tasks. This section of the thesis examines the 

consequences of  fragmentation of production for international trade patterns. 

 

The Netherlands, with its centuries-long history as a trading nation with a global footprint, is used as an 

example to explore this issue. Chapter 2 examines international specialisation and trade patterns and 

provides a meaningful interpretation of these patterns for trading nations. In addition, this chapter 

considers the extent to which the Dutch economy, as a producer, is intertwined with international 

production networks. The role of the Dutch manufacturing industry in the national economy is taken as a 

beginning reference point. 

The international interdependence of the manufacturing industry has consequences for the organisation of 

production and the size and nature of labour demand, an area that is later addressed based on research 

with manufacturing companies. Chapter 3 elaborates based on the transaction cost theory of Coase and 

Williamson  the connection between international fragmentation of production, transaction costs and 

transaction activities. The theory in this chapter forms the basis for the labour demand model in Chapter 4. 

Transaction activities are included in the labour demand model by integrating them into the cost function 

as well as into the labour demand function. The model connects international fragmentation of production 

with changes in the organisation of production and the nature and size of employment at the micro level. It 

implies an opening of the “black box” of traditional labour demand models based on production functions. 
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2 International fragmentation of production: trade  
and trade relationships5

 

 

In this chapter, the importance of trade in intermediate goods will be illustrated, based on developments in 

world trade. This trade in intermediate goods is a result of international fragmentation of production, from 

which not only developed but also developing countries have benefited. Due to 

international fragmentation of production, not only the nature but also the geographical structure of 

international trade is changing. The consequences of international fragmentation of production are 

reflected in an increasing role for Asia, in an increase in re-exports and in rising offshore intensities 

(imported intermediate goods as a decimal rate of the value added). This increase in offshore intensity and 

the corresponding decreasing share of value added in the production value is a source of much concern, 

regarding the labour market consequences of international fragmentation of production. 

In relative terms, international trade is growing much faster than global production. Figure 2.1 clearly 

shows the difference in growth rates and the fact that the greater growth of global trade over production is 

not a new phenomenon. Between 1995 and 2007, global trade grew at an annual average of 7.7 percent 

while average production grew at a rate of 3.8 per cent, leading to a difference of 3.9 percentage points. 

 
  Figure 2.1 Global merchandise exports and global GDP (volume, 1950=100) 
  Source: Calculation based on WTO, ITS 2007. 

 

                                                           
5
 Parts of this chapter have been published in: Berghuis, E., and  F.A.G. den Butter (2009), Veranderende wereldhandelspatronen 

door globalisering  (Changing world trade patterns through globalisation),  Economisch Statistische Berichten, 94: pp. 134-137. 
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This development illustrates the worldwide interdependence of economies, notwithstanding double-

counting due to re-exporting. An important explanation for this trend is the deepening of the international 

division of labour, which is partly due to developments in transport, information and communication 

technologies whereby lower transaction costs, including trade and orchestration costs, have become a 

catalyst for further international fragmentation of the production chain. A comparative advantage in the 

production of final products is thus no longer the primary determinant in trade, as it was in the trade of 

linen and wine in Ricardo’s classic model (Grossman and Rossi-Hansberg, 2006). The present-day focus is on 

trade in transformation tasks, which manifests itself in the trade of parts and components. According to the  

calculations of WTO-IDE-JETRO (2011), trade in intermediate goods, parts and components as well as 

industrial and processed goods6 (excluding fuels and lubricants) has doubled. The value of international 

trade in intermediate goods in 2009 was larger than half of the global trade in industrial and processed 

goods, which illustrates that economic interdependence can largely be explained by the process of 

international fragmentation of production. Manufacturing sectors that produce machinery and transport 

equipment are largely involved in international fragmentation of production.7 In 2006, 40 per cent of the 

global trade in merchandise involved general machinery, electric machinery, transport equipment and 

precision machinery (4-digit HS 84 up to and including 92).8 In these sectors, trade in parts and components 

rose by 129 per cent between 2002 and 2006, from US$569,503 bn. to US$1,305,468 bn. Expressed as a 

share of total exports in the aforementioned sectors, the share of parts increased from 20.5 per cent to 

27.2 per cent.9  In 2002, parts and components amounted to 8.94 per cent of the total trade in 

merchandise, while in 2006, they amounted to 10.91 per cent of the total trade. Trade in parts and 

components grew considerably faster than the total trade in these sectors, which grew by 80 per cent in 

the same period (WTO 2001, 2007). Task trading implies an increasing importance of intra-sector trade, but 

not necessarily. In the case of parts which are used  for several products (think about chips which can be 

used in products of several sectors),  it can also create inter-sector trade.   

 International fragmentation of production is not confined to  the manufacturing industry; service sectors 

are also involved. Consider, for example, research work, data processing, call centres, legal and financial 

support services (for example, legal advice, X-ray diagnoses and bookkeeping) and software development. 

These activities can be classified as computing, information and business services, and they partially show a 

                                                           
6
 BEC code 111: Food and beverages, primary, mainly for industry. BEC code 121: Food and beverages, processed, mainly for   

   industry. 
7
 See STAN Input-Output Intermediate Import Ratio van de OECD: http://stats.oecd.org/Index.aspx?QueryId=32957. 

8
 See: http://www.intracen.org/appli1/TradeCom/TP_TP_CI.aspx?RP=528&YR=2006. 

9
 Calculations based on http://www.intracen.org/appli1/TradeCom/TP_TP_CI.aspx?RP=528&YR=2006. 

 

http://stats.oecd.org/Index.aspx?QueryId=32957
http://www.intracen.org/appli1/TradeCom/TP_TP_CI.aspx?RP=528&YR=2006
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direct relationship to the offshoring of transformation tasks. First, service tasks in the transport and 

telecommunications sectors are required for the orchestration of international fragmentation of 

production. Second, products are increasingly incorporated with software, the production of which is also 

increasingly offshored. For example, the new generation Intel chips that are found in cars are developed in 

India. So, too, are the aeronautical and auto design functions of Boeing and General Motors. It is not 

surprising, then, that Amiti and Wei (2004) found that the ratio of international outsourcing to the output 

of services increased from 3.5 per cent  in 1992 to 5.5 per cent in 2001. Amiti and Wei (2004, p.7) define 

international outsourcing as ‘the procuring of service or material inputs by a firm from a source in a foreign 

country’.  In this thesis ‘a source in a foreign country’ means that the foreign supplier is an unaffiliated firm.  

According to the WTO, of exports in other commercial services, almost 60 per cent included computing, 

information and business services. This proportion showed an average of 8 per cent growth in the period 

from 1999 to 2000, 13 per cent growth from 2000 to 2005 and 10 per cent growth from 2005 to 2010 

(WTO, 2001 and 2011).  

2.1 International fragmentation of production and the geographical pattern of trade  

The export of intermediate goods has not only increased, it has relocated as well. In 1995, the European 

share of exports of intermediate goods was 50 per cent. In 2009, it had fallen to 41 per cent while the Asian 

share had increased from 26 to 35 per cent. Of Asian10 exports in 2009 (WTO 2011), some 53 per cent 

involved intermediate goods. At least 64 per cent of Asian imports are concerned with intermediate goods, 

which indicates its high emphasis on assembly. Figures from China and India indicate that three-quarters of 

input and two-fifths of output involve intermediate goods (WTO-IDE-JETRO, 2011). Regions such as Asia that 

are characterised by international fragmentation of production explain the growing share of global trade 

seen in emerging economies as this trade has become less concentrated in the advanced economies. Table 

2.1 shows the increased share of the merchandise trade in 16 emerging economies.11In two decades, the 

share rose by 140 per cent. Table 2.2 shows the increasing share of the exports of manufactured goods in 

emerging economies. During the last decade, the share rose by almost one-fifth on both the export and 

import side. 

 

                                                           
10

 Chinese Taipei, Singapore, Indonesia, Malaysia, Philippines, Hong Kong, Japan, Republic of Korea, Thailand, India, China, Viet 
Nam. 
11

 Emerging economies: China, Korea, Russia, Singapore, Argentina, Mexico, India, Malaysia, Thailand, Brazil, Turkey, Indonesia, 
South Africa, HongKong, Chile and the Philippines. 
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Likewise, the same development can be observed regarding extra-EU trade: the share of 12 emerging 

economies12 rose sharply. Table 2.3 shows the dominant contribution of China in the increasing share of the 

(former) emerging countries. China contributed one-third of the increased share in exports and more than 

one-half of the increased share in imports.  

 
Table 2.3 Share of 12 emerging economies in the extra-EU12/27  
                  trade in manufactured goods 

     (excluding EU-15 and EU-25 intra-trade; in percentages) 
 Exports Imports 

1991 2006 2010 1991 2006 2010 

Emerging economies 16.9 28.1 36.6 19.7 41.2 48.9 

- China  1.7  5.4 8.4  3.0 14.1 18.7 
Source: Calculations based on: External and intra-European Union Trade. Statistical Yearbook  
EU (2008, 2011).  

 

The growing share of world trade by BRIC countries (Brazil, Russia, India and China) can be particularly 

explained by international fragmentation of production. These countries comprise 45 per cent of the total 

world population and have an increasingly well-educated labour force working at relatively low wages at 

their disposal. These countries are attractive to offshore production, which boosts their economies: the 

average annual growth rates in these countries are 5 to 10 per cent. Although wages are rising fast (Goel, et 

al., 2008; The Economist, 2013), the BRIC countries are also operating at improving technology levels.  

Table 2.4 shows the extent to which growth in trade has surpassed production growth in various regions of 

the world in the recent period of globalisation. The table shows the intensification of trade, which has been 

relatively large in both BRIC countries and the Netherlands. The same intensification of trade applies to 

                                                           
12

 China, South Korea, Russia, Singapore, Mexico, India, Malaysia, Taiwan, Brazil,   
 Turkey, Indonesia, South Africa. 
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Japan in this period. However, due to financial crisis, Japan shows relative stagnated production growth 

compared to the rest of the world. In Japan, the resulting low inflation, and even deflation, has decreased 

the value of the yen such that exports in this period grew considerably faster than production.  

The strong growth in the volume of production and the enormous increase in the intensity of trade in BRIC 

countries is undeniably related to the increased outsourcing of trade in tasks. 

Table 2.4  Differences in the real growth of international trade and  
                   GDP growth 

 Average annual 
growth rate of 

trade (1) 
(imports plus 

exports) 

Average annual 
growth rate of 

real GDP in local 
currency (2) 

Change in 
openness 

(1) –(2) 

1995-2007 1995-2007 1995-2007 

BRIC, average 11.4 5.8 5.6 

G7, average 5.8 2.2 3.6 

EMU, average 6.8 3.1 3.7 

The Netherlands 7.0 2.7 4.3 

Japan 5.4 1.4 4.0 

USA 6.5 3.0 3.5 

  
 Source: Calculations based on World Trade Indicators 2008, World Bank and World Economic Outlook  
Database, IMF, April 2008 
 

BRIC countries have gained a larger share of the international trade of goods and services due to the 

increased trade in parts and components. Table 2.5 shows that, in BRIC countries over a ten-year period, 

the share of merchandise exports has increased by approximately 120 per cent and the share of 

manufacturing exports has increased 11.1 percentage points and the imports 8.5 percentage points 

 

 Table 2.5 Share of the BRIC countries in the world trade in  
                  merchandise, manufactured goods and services  

 Share of BRIC countries in world merchandise trade and 
trade in services 

Merchandise Manufactured 
goods 

Services 

Exports Imports Exports Imports Exports Imports 

2000 9.1 7.2 6.6 5.2 4.6 6.2 

2005 15.7 12.3 12.1 9.9 7.0 8.4 

2010 20.2 17.9 17.7 13.7 10.0 12.5 
Source: Calculations based on WTO, ITS 2001, 2006 and 2011 
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The increased metal intensity per capita in the BRIC countries indicates that the relocation of industrial 

transformation tasks to BRIC countries contributes to the increasing share of BRIC countries in the world 

merchandise trade. Table 2.6 shows this increase in the usage of metals. It is clear that the growth of metal 

consumption is stronger in these nations, and particularly in China, than the global growth of metal 

consumption. A growing metal consumption is a strong indication for the increasing importance of a shift in 

industrial production. 

 

Table 2.6  Metal consumption per capita (kg) 

Metal type 
 

Brazil Russia India China World 

2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 

Copper 1.9 1.8 1.3 3.0 0.3 0.5 1.5 5.8 2.7 3.0 

Zinc 1.1 1.3 1.0 1.1 0.3 0.5 1.1 3.6 1.6 1.8 

Aluminium 3.0 5.3 5.1 6.8 0.6 1.4 2.7 12.6 2.5 4.2 

Lead 0.7 0.7 0.8 0.5 0.1 0.2 0.5 2.9 1.2 1.4 
Source: Bokeloh, P. and Zewuster, M. (2011)  

Although trade in tasks is primarily linked to manufacturing, as stated earlier, the trade in tasks in the 

service industry is also increasing. Table 2.5 shows that within a decade, the proportion of BRIC country 

exports and imports has more than doubled.  Brazil, Russia and China show a shortage in the services 

balance, and India has a surplus. According to the WTO, this surplus amounted to 7 billion US dollars in 

2010 (WTO 2011). This surplus is primarily due to India’s position as an outsourcing centre; around a third 

of exported goods from India relate to the so-called business process outsourcing (BPO) of information 

technology-enabled services (ITES) (WTO/IDE-JETRO, 2011). Business process outsourcing means the 

outsourcing  of support business function which can be defined as: ‘activities are carried out in order to 

permit or facilitate production of goods or services intended for the market/for third parties by the 

enterprise. The outputs of the support business functions are not themselves intended directly for the 

market/for third parties’ (CBS, 2008). Table 2.7 shows the share of total exports of the 15 major exporters of 

computing and information services13 and other business services.14 The EU (extra-export) and India are 

dominant in shares of computer and information services, and the USA has a trade deficit of US$730 

million. In other business services, the EU (extra-export) and the USA are dominant and have a trade surplus 

of US$3.8 billion and US$2.5 billion, respectively. 

 

                                                           
13

 E.g., databases, data processing, hardware consultancy, software development, software implementation, and maintenance and 
repair of computers.  
14

 E.g., merchanting and other trade-related services, operational lease services, legal, accounting, advertising, market research, 
R&D, processing services, and technical services. 
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Table 2.7 Share of exports in services of 15 leading exporters in 2005 
                 (as a percentage of total exports) 

 Computing and 
Information 
services (%-share) 

Balance 
(x million 
dollars) 

Other business 
services 
(%-share) 

Balance 
(x million 
dollars) 

EU-25 
(extra-EU export) 

60.3 
(21.3) 

 
(10,540) 

54.7 
(26.5) 

 
(38,047) 

USA 8.2 -  730 11.2 24,838 

India 16.1 14,593 3.7 4,503 

China 1.8 217 4.2 6,996 
Source: WTO, ITS, 2007. 

Trade intensities are rising as a consequence of the difference in growth rates. Table 2.8 below shows the 

degree to which trade intensities have risen. Although this increase is a general trend, it occurs most 

strongly in the BRIC countries. In the period from 2000 to 2007, Dutch trade intensity rose equally to the 

euro zone in relative terms, but in absolute terms it is considerably stronger than that of the euro zone. 

 

 Table 2.8 Trade openness1
  

Trade intensity 1995 -1999 2000 -2007 

BRIC  0.26 0.41 

EMU 
²
 0.45 0.58 

G7 0.26 0.30 

NL  0.80 1.03 

United States 0.18 0.20 

Japan 0.17 0.21 

Notes: 
 ¹ (X+M)/GDP    X+M = export plus import 

 ²15 members of the EMU in 2008, for the year 1990 excluding Malta 

 and Slovenia. Source: Calculations based on data from CIA World Factbook  
1996- 2008 (X & M) IMF World Economic Outlook Database April  
2008 (GDP) 

 

The new role of BRIC countries in the global economy and their robust production growth has enabled 

these countries to invest additional resources in education and research and development (R&D); as a 

result, these countries can participate in the global economy at higher technological levels. Higher levels of 

participation in the international production network, along with knowledge transfers and higher budgets 

for education, have translated to an increased possibility for these countries to advance along the  

production ladder. In 2005, the total expenditure on the R&D of BRIC countries as a percentage of OECD  
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expenditure on R&D was 21.9.15  In China, the expenditure on R&D is rising very fast: from 0.9 per cent of 

GDP in 2000 to 1.43 per cent of GDP in 2006 (and increase of 58.9 per cent).16  In 2005, China was the third 

highest R&D spender in the world (at PPP).17 Furthermore, in 2006, there were 3.4 times as many graduate 

engineers in the BRIC countries (882,000) than in the USA, UK and Germany (259,000).18  While the BRIC 

countries had a 20.9 per cent share of world production in 2007, the USA, UK and Germany, had a collective 

28.6 per cent share of world production. This level of growth has allowed emerging economies to generate 

and adopt new technology. Patent data show that emerging markets focus their R&D spending on high-

technology industries (e.g., computers and pharmaceuticals).19  This increased R&D spending leads to the 

import and export of high-tech products and components and is the second reason why non-OECD 

countries are operating at higher technological levels in global trade.  

 

Tables 2.1 to 2.5 and 2.8 show that BRIC countries collectively play an increasingly important role in the 

world economy.  It should be noted that the world has moved on from 2008. The acronym expanded to 

BRICS since  South Africa was included in 2010.  Others argue that Indonesia should join the BRICS 

considering its economic growth rates (more than 6 per cent in 2012) and a population of nearly 250 

million20  

Concerning the BRICS countries the IMF (2013) and the OECD (2013)  indicate that economic growth is 

slowing down. Both cyclical factors  and structural factors contribute to lower rates of economic growth.    

Table 2.9,  based on IMF data, shows lower rates of economic growth in 2013 compared to the average 

growth during 1998-2013. Considering the five-year growth forecast  cyclical factors are contributing to the 

lower growth rates. On the other hand, China and Russia and to a lesser extent India are expected to show 

structurally lower rates of economic growth.    

This is due to an inefficient regulatory framework, a slowdown in population growth, an ageing  and 

inadequate physical infrastructure (OECD, 2013; IMF 2013).  The IMF reports (IMF, 2013 p. 44): “Why are 

China’s and Russia’s longer-term growth rates expected to fall? In both cases, it is essentially because time 

 

                                                           
15

 OECD Science, Technology and Industry Scoreboard 2007. 
16

 OECD Science, Technology and Industry Scoreboard 2007. 
17

 OECD Science, Technology and Industry Scoreboard 2007. 
18

 Global forces executive opinion survey in: Nederland in de wereld. Versterken van de concurrentiekracht voor de toekomst van 
Nederland. Innovatieplatform Werkgroep Concurrentiekracht. (Netherlands in the world. Enhance the competitiveness   on behalf 
of the future of the Netherlands . Innovation Working Group Competitiveness)   23

rd
   April 2008. 

19
 OECD Science, Technology and Industry Scoreboard 2007. 

20
 Worldbank, World Development Indicators http://wdi.worldbank.org/table/1.1 . 

http://wdi.worldbank.org/table/1.1
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  Table 2.9 Economic growth rates BRICS21 

 
Source: IMF (2013, p. 42 and 44) 

 

is running out on their current growth model. So far, China has relied on extensive growth, with policies 

devoted to expanding the economy through capital accumulation and the migration of labor from the 

countryside to urban factories.”  

In spite of this Brazil, Russia, India and China come first on the opportunity index (Grant Tornton, 2012) . 

Furthermore 57 per cent of business leaders considering international expansion are looking to the biggest 

emerging economies (BRIC and Mexico). South Africa was mentioned in 12 percent of the cases. 

 

Because of this increased technological focus, a larger portion of the transformation tasks can be offshored 

to emerging economies. The OECD uses a 4-way classification of manufactured goods: high, medium-high, 

medium-low and low technology. The classification is based on technological intensity that is measured as 

the ratio of R&D to added value. High-technology industries include aircraft, computers and 

pharmaceuticals; medium-high-technology industries include motor vehicles, electrical equipment and 

most chemicals; medium-low-technology industries include rubber, plastics, basic metals and ship 

construction; and low-technology industries include food processing, textiles, clothing and footwear22. 

Figures 2.2 and 2.3 show the rising shares of high-technology industries and ICT manufactured goods in 

exports from advanced economies to non-OECD countries and in imports into advanced economies from 

non-OECD countries. Medium-low-technology and low-technology industries had lower shares, although 

low-technology industries still dominate imports into advanced economies from non-OECD countries.  

                                                           
21

 Note: Five-year growth forecast  is from the October 2013 WEO (estimate for 2018 growth; for India, shown on a fiscal year 
basis). 
22

 http://stats.oecd.org/oecdstat_metadata/ShowMetadata.ashx?Dataset=CSP6&Coords= 
%5BSUB%5D.%5BHTEXPORT%5D&Lang=en. 
 
 

http://stats.oecd.org/oecdstat_metadata/ShowMetadata.ashx?Dataset=CSP6&Coords
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Mattoo and Subramanian (2009) conclude also that low-income countries are participating in the global 

market at higher technological levels.  On the basis of the weighted average national income per capita of 

all the countries that export a specific product (Hausmann et al., 2006), Mattoo and Subramanian conclude 

that during the period from 1990 to 2006, the level of income of advanced products decreased by ten per 

cent. This decrease indicates that low-income countries are increasingly involved in exporting advanced 

products. 

 

 

 Figure 2.2 Exports from advanced economies23 to non-OECD  countries as a  
        percentage of total exports 

        Source: OECD, Bilateral Trade Database 2005 edition. 

 

This value includes data from China; however, excluding data from China, the level of income decreased by 

five per cent. A product is considered to be advanced if the per capita GDP associated with an export 

product lies above the median (Mattoo and Subramanian, 2009). The proportion of non-OECD countries in 

the total export of these products to OECD countries increased from 1% in 1980 to 10% in 2006 (Mattoo 

and Subramanian, 2009). However, this figure must be interpreted with caution as international 

fragmentation of production blurs the real picture.As mentioned, the large share of imported Chinese 

intermediate goods has an important assembly factor. When parts and components are assembled into 

high-tech products, high technology exports are created. 

                                                           
23

 USA, Canada, Japan, Australia and EU-10: Austria, Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain, and 
Sweden. 
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Figure 2.3 Imports into advanced economies from non-OECD  
                   countries as a percentage of total imports 
                          Source: OECD, Bilateral Trade Database, 2005 edition. 

 

However, assembling  is not equivalent to adding value in high-technology production (see also Nordås, 

2007 and Groot et al., 2011). Therefore, international fragmentation of production could overstate the 

contribution of developing countries in the production and export of high-technology manufacturing. Table 

2.10 illustrates this issue by presenting a breakdown of the balance of trade in iPhones. 

 

     Table 2.10   Gross exports versus trade in value added 

    
      Source: B. Meng. B and S.Miroudot (2011)  

 

The growing participation of emerging markets in the world economy expands the global labour force and 

allows companies to locate different stages of production in different countries. This trend changes the 

nature of trade and changes the organisation of production. This changing nature in the geographical 

structure of global trade has implications for the Dutch economy, not only in relation to its trading functions 

but also to the organisation of manufacturing production.  

Because of internationalisation of value chains conventional  measures of international trade do not  

present a clear insight into the international trade of goods and services. To address this issue the OECD 

started in may 2013 and in cooperation with the WTO, to present data of international trade in value 

added24 (the OECD-WTO TiVA database).  

                                                           
24

 http://www.oecd.org/industry/ind/measuringtradeinvalue-addedanoecd-wtojointinitiative.htm 
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2.2  The changing international interdependence of the Dutch economy 

International fragmentation  of production has led to task-level specialisation and to an increased trade in 

intermediate goods. Flows of trade have thus become more vertical in nature. That is, there is increasing 

relevance to countries that specialise in a particular phase of the production chain. The implication here for 

the Dutch economy is clear on many fronts. Following paragraph shows that the Netherlands is part of an 

international production network. On the one hand, this network is characterised by the importance of 

intermediate imports in relation to the domestic added value (offshore-intensity); and, on the other hand, 

this network ensures the extension of the Netherlands’s centuries-long history as an international trading 

nation. 

2.2.1 The involvement of the Dutch economy in the international production network 

Trade in parts and components for further completion in the Dutch manufacturing industry is classified as 

import for intermediate use.  Imported intermediate goods include parts and components, basic industrial 

products, raw materials and energy.  When the import for intermediate use is divided by the value added, it 

results in a ratio that indicates offshore intensity. Data from Statistics Netherlands (CBS) show that the 

growth of imported intermediate goods in the Dutch economy surpassed GDP growth in the period from 

1987 to 2007. This growth is considered to be an indicator of the rising intensity of the offshore Dutch 

economy.  

 

 

  Figure 2.4 Growth intermediate imports in comparison with GDP growth 
        (volume, prices 2000) 
         Source: Calculations based on CBS Statline database. 
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Figure 2.4 shows that the index of real output rose to 173, while the index of the growth of imported 

intermediates increased to 213. Figure 2.4 shows that the participation of the Dutch economy in the 

international production network is increasing.  Data show that  intermediate import of goods and services 

grew by 49.5% between 1995 and 2007, while real gross value added grew by 38.9%. 

This difference in growth rates means that imports of intermediate goods and services as a percentage of 

real gross value added rose from an average of 30 in the 1990s to an average of 33 during the period from 

2000 to 2007. Table 2.11 shows that the ratio during the period from 1987 to 2007 increased from 0.27 to 

0.33. 

 

Table 2.11 Average share of intermediate imports 
    (goods and services; % of gross domestic product) 

Period  Average share (%) 

1980-1989 27 

1990-1999 30 

2000-2007 33 
Source: Calculations based on CBS Statline database. 
 

The amount of imported intermediate goods and services is equal to a third of the gross domestic product. 

Within these imports, there are major differences between sectors. Industrial imports of intermediate 

goods and services is almost 120 per cent of the gross value added, but imports in financial and business 

services is nearly 14 per cent. While this value is 8.6 times smaller, it does indicate where offshore intensity 

is growing. It is noticeable that all the sectors show a growth of value added (see Table 2.12).  

 

The growth of offshore intensity does not necessarily mean that production decreases. On the one side, 

there is a statistical explanation that is available due to an unequal increase of the numerator and 

denominator.  Furthermore, a simultaneous growth of offshore intensity and production indicates that 

international fragmentation of production  offers an opportunity for the development of new commercial 

activities and encourages additional transactions and orchestration activities.  This possibly forms one of 

the explanations for the increased offshore intensity in combination with an increase of value added in the 

mechanical and electronic industries. 
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 Table 2.12 Offshore intensity and value added  

Sector Imported goods 
and services 
intermediate use / 
gross value added 
(volumes, average 
00-07) 

Offshore intensity 
growth 00-07 to 
90-99 comparison 

Relative change 
average value added 
(volume) 00-07 to 
90-99 comparison 

Macro total 0.331     8.9 27.2 

Manufacturing 
industry 

1.196  -  1.3 23.1 

Machinery 0.852 (goods only)     9.9 (goods only) 37.6 

Electrical and optical 
equipment 

1.109 (goods only)     4.0 (goods only) 18.5 

Transport equipment 1.377 (goods only) - 20.4 (goods only) 45.8 

Services25 (average) 0.174    30.1 34.1 

Financial and 
business services 

0.139    30.0 35.7 

Source: Calculations based on CBS Statline database. 

2.2.2 The composition of intermediate imports 

Table 2.13 separates intermediate goods and services and shows that the  observed decrease of offshore 

intensity in the manufacturing industry in Table 2.12 solely relates to goods.  Meanwhile, the import of 

services for intermediate use shows a strong increase. Also from a macroeconomic perspective, the import 

of services for intermediate use has gained importance and thereby represents a third of intermediate 

imports as shown in Figure 2.5.  Data from Statistics Netherlands (CBS) show that in 1995 the share of the 

manufacturing industry in imported intermediate goods and services was 63 per cent so a relatively rapid 

growth in imported intermediate goods and services has evidently occurred in the service sectors.  Table 

2.13 shows this clearly. 

When considering the value added, the importance of imported intermediate goods and services for the 

service sectors was well below that of the industry as indicated earlier  in Table 2.12. 

Figure 2.5 shows imported intermediate goods dominating; however, its share  is decreasing. Data from 

Statistics Netherlands show that in 1995, the share of imported intermediate goods was a few points higher 

at 74 per cent. 

 
 
 
 
 

                                                           
25

 Trade, hospitality and repair, transport, storage and communication, financial and business services, government, health and 
other services. 
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 Table 2.13  The development of intermediate imports 

 
Sector 

Imported goods 
intermediate use / 
gross value added 
(volumes, average 

00-07) 

Relative 
change 00-07 

to 
90-99 

Imported services 
intermediate use / 
gross value added 
(volumes, average 

00-07) 

Relative 
change 00-

07 to 
90-99 

Macro total 0.227 1.3 0.104 28.4 

Manufacturing 
industry 

1.073 - 3.0 0.124 14.8 

Services (average) 0.057 26.7 0.117 15.8 

Financial and 
business services 

0.017 21.4 0.121 30.1 

Source: Calculations based on CBS Statline database. 

 

Imports of services for intermediate use increased more than imports of goods for intermediate use. The 

ratio of goods and services in 1995 was 2.65; in 2005, this level had fallen to 2.02. The total intermediate 

industry imports in 2007 amounted to €76.5 billion. Of these, 9.5% were related to services. 

 

Figure 2.5 Composition of intermediate imports 2007 (€, prices 2000) 
                           Source: Calculations based on CBS Statline database. 
 

More than 90% of intermediate imports by industry are thus related to raw materials, aid, fuels and parts 

and components. Figure 2.6 shows the share of raw and auxiliary materials and fuels, which averaged nearly 

two-fifths of the total imported intermediate goods during the period from 1996 to 2008. The share of raw 

materials, aid and fuels in the total imports of intermediate goods was mainly due to the energy sector and 

basic industries. The intermediate import of goods in the mechanical, electrical and transport industries are 

therefore assumed to consist of parts and components.  
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  Figure 2.6 Structure of intermediate imports (averaged from 1996 to 2008) 
          Source: Calculations based on CBS Statline database. 

 

International fragmentation of production is reflected in the trade of parts and components. In absolute 

terms, the exports of parts and components (as an indicator of international fragmentation of production) 

in the machinery, electrical and transport equipment sectors (HS sectors 84 up to and including 88) rose by 

149 per cent to €37.1 billion between 1996 and 2006. The imports of parts and components rose slightly 

less by 130 per cent to €37.7 billion. Expressed as a percentage of the above-mentioned sectors, the 

imports of parts and components have also grown in importance. In the period from 1996 to 2006, their 

share rose from 40.9 to 70.1 per cent, although this increase was partly caused by re-exports as a 

consequence of international fragmentation of production. This increase also demonstrates Dutch 

economic participation in international fragmentation of production. The share of the total export and 

import of merchandise parts and components has also been rising. Table 2.14 illustrates the increasing 

share on both the export and import sides and shows that the share of imports still exceeds the share of 

exports. The trade in parts and components highlights the increasing importance of the vertical global 

production network. 

Table 2.14 Share of parts and components in total  Dutch exports  
                    and imports 

year 
 

Percentage of parts and 
components in total exports 
of merchandise  

Percentage of parts and 
components in total imports of 
merchandise 

1996 9.7 11.7 

2000 10.9 12.8 

2006 11.7 13.2 
Source: Calculation based on 6-digit HS database, Statline CBS. 

As already noted, offshoring is not confined to manufacturing; international fragmentation of production 

also generates offshoring in the service sector due to its associated transaction and production activities. In 

addition, technological improvements enable trade in supporting business functions. Table 2.15 shows the 
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increasing share of computer and information services and other business services in the total exports and 

imports of services. Table 2.15 shows the rise of computer and information services and other business 

services in the total imports and exports of services, which rose sharply in the last decade. This increase 

reflects the growing importance of international fragmentation of production.  

Table 2.15 Share of computer and information services and other business  
                    services in total service exports and imports  

                         (As a percentage  of total import or export of services) 

 
Sector 

1996 2000 2006 

Computer and information services Import   1.2   2.3   4.7 

Export   1.3   2.3   4.7 

Other business services: total Import 19.6 25.6 28.5 

Export 19.6 24.7 32.7 
Source: DNB database. 

Notably, the share of business services on the export side exceeds the share on the import side, not only in 

relative terms but also in absolute terms. The trade in computer and information services and in other 

business services showed surpluses in 2006 of €124 million and €1,001 million, respectively. Considering 

the balance of imports and exports, the Dutch economy seems to be taking advantage of this increase.  

The proportion of value added decreased in the local economy due to the international reallocation of 

production either by means of purchasing or offshore outsourcing (WTO, 2005) or by means of a direct 

foreign investment or the so called in-house offshoring (Deschryvere and Kotiranta, 2008). Figure 2.7 

illustrates this decrease for Dutch industry, showing the rising importance of intermediate goods that are 

partly produced in foreign locations. Figure 2.7 shows that this process has been occurring since 2003 in 

intensive offshore industries. 

As annual prices increase from 2003 and the mutual supply of goods at the sector level have cancelled each 

other out, this change indicates the decreasing relative importance of added value in production and 

indicates the influence of vertical offshoring. The latter is characterised by imported goods for intermediate 

use.  
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  Figure 2.7 Share of value added in industrial production 
                             Source: Calculations based on CBS Statline database. 

 

This decrease is even clearer in the electrical industry. The proportion of added value in production values 

decreased from 31 per cent in 1990 to 20 per cent in 2007 (see figure 2.8). In the observed period, the 

offshore intensity decreased (import for intermediate use / gross value added both in volume) by nearly 25 

per cent, and the value added rose by 21 per cent. 

 

 

   

 Figure 2.8 Proportion of value added in the production of electrical and optical  
                    equipment            
                           Source: Calculations based on CBS Statline database. 
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To conclude, the Dutch economy demonstrates an increasing dependence on foreign input, which is 

consistent with the general global trend. This dependence is not one-sided. The share of parts and 

components is also rising on the export side, which indicates that the rising share of imports of 

intermediates is partly caused by the trading function of the Dutch economy. In spite of that, the share of 

parts and components on the export side does still not exceed the share on the import side. The trade in 

parts and components presents a variable deficit.  According to data from Statistics Netherlands, in 2000 

the deficit was €2.4 billion. In 2006, it dropped to €0.5 billion as a consequence of the state of the European 

economy, which boosted the Dutch exports of parts and components.  

This change contrasts with the trade in business services and computer and information services, which 

have a surplus and contribute in net terms directly to the Dutch GDP. Imported intermediate goods and 

services are designed for processing in the Dutch production process and contribute to a higher quality 

and/or lower cost. In addition to the imports of intermediate goods and services for local use, the 

distribution function of the Netherlands means that intermediate goods also serve production abroad. Data 

of Statistics Netherlands do show that the total value of imports of parts and components in the machinery, 

electro-technical and transport equipment sectors in 2006 amounted to € 36.3 billion. Because the 

intermediate goods that were imported in that year amounted to €15.1 billion, €21.2 billion was destined 

for re-exports. This finding indicates that a large proportion of nearly three-fifths of the imported parts and 

components was destined for re-exports.  

The fact that three-fifths of intermediate imports are re-exported shows the Dutch distribution role in the 

international trade in intermediate goods; this role is partly due to the large proportional increase of re-

exports in Dutch exports in recent years. Table 2.16 shows the proportion of re-exports in the period from 

1990 to 2007, which rose from one-fifth to nearly half. 

Table 2.16 Re-exports as a percentage 
                    of total exports 

Year Percentage of re-exports 

1990 20 

1999 38 

2007 45 
Source: Calculations based on CBS Statline database.  

 

This rise in re-exports explains why the share of the Netherlands in global trade is three times higher than 

its share in world output. It emphasises the trading function of the Dutch. In several ways, this system 

creates money and employment through trade, customs activities, warehousing, transportation and 



50 

 

packing. In addition to re-export, there is also the occurrence of transit trade. Unlike re-export, there is no 

transfer of property in the case of transit trade. Earnings are less with transit trade because it only involves  

custom activities, warehousing and transportation matters. Transit trade has been described as “just 

moving boxes.”   In 2010 the value of transit trade was  € 150 billion, which is equal to a 30 per cent  share 

in total exports (De Blois et al., 2013). 

 

Two-fifths of imported parts and components are destined for use in the Dutch production process. This 

imports, which is referred to as global sourcing, occurs when intermediate imports is incorporated into 

products that are intended for the domestic market. The process whereby products are destined for foreign 

markets is referred to as a vertical specialisation (Hummels et al.,  1998, p. 81) and becomes the 

Netherlands a link  in the international supply chain:  “(...) vertical specialisation occurs when a country uses 

imported intermediate parts to produce goods it later exports. This definition captures the idea that 

countries link sequentially to produce a final good.“ 

Vertical specialisation measures the degree to which a country or sector forms part of the international 

supply chain. Vertical specialisation also occurs when (Hummels et al., 1999 p.3): 

 -      various production phases exist; 

-      multiple countries specialise in certain phases of the production process; 

-      the imported inputs are used in a product or service that is exported. 

Figure 2.9 illustrates a similar situation. Here, Country B forms a link  in the international supply chain. The 

extent of this effect can be calculated by expressing imported inputs as a fraction of the production value 

and multiplied by exports.  

 

 

    Figure 2.9 Vertical specialisation 
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The result is multiplied by 2 because the imported input occurs on the import as well as on the export side.  

On the basis of the data presented in Figure 2.9, the vertical specialisation of country B is:  

35 x (100/300) x 2 = 23.33. The result is given in monetary units. To compare the results over time, they are 

compared to total trade (35 + 100 = 135). The vertical degree of specialisation is approximately 17.2 per 

cent. In a similar manner, the importance of vertical specialisation for the Netherlands can also be 

calculated. The results that are shown in Table 2.17 are for the years 1995 and 2007. 

Table 2.17 shows that, from a macroeconomic perspective, vertical specialisation for the Netherlands had 

barely increased. This is possibly related to the relatively fast growth of the service sector, which is shown in 

Table 2.12 and which is less offshore intensive and has fewer possibilities for vertical specialisation. 

 

 Table 2.17 Vertical specialisation Dutch economy 

Vertical specialisation 

Year Macro 
economic 

Machinery Electrical  
and optical equipment 

Transport equipment 

1995 0.153 0.336 0.407 0.455 

2007 0.156 0.391 0.467 0.472 
Sources: 1995 calculations are based on the 2006 edition of OECD Input-Output tables, and 2007 calculations are based  
on National Accounts, 2009 CBS.  

 

On the other hand, the manufacturing industry showed an increased vertical specialisation from 1995 to 

2007, particularly in the mechanical and electrical industries. 

 It is important to note that imports of intermediate services are different from imports of intermediate 

goods. Intermediate goods include parts and components that are possibly destined for re-exports. 

Intermediate services such as communication, R&D or accountancy — all of which are required for 

production — are included in prices and are not intended for re-exports.  

The re-exports as well as the internationalisation of industrial production are causing a difference between 

registration of international trade in value and in value added. Measuring international trade in value 

added  reduces the  trade surplus with Germany from nearly 15,000 million dollars to 6,000 million dollars, 

reflecting the impact of re-exporting activities. The opposite  concerns the trade balance between the 

Netherlands and China. Because of the high foreign content of Chinese exports, due to international 

fragmentation of production, the deficit with China halves when the trade is measured in value added.     

Due in part to international fragmentation of production, an important comparative advantage of the Dutch 

economy should be recognised and highlighted: the efficient conduct of international transactions tasks. 

The distribution function of the Netherlands in the trade of parts and components is also evident in the 



52 

 

geographical structure. The next section highlights trading partners in the areas of business services and 

components. 

2.3 The geographical structure of the Dutch trade in parts and components 

The rising shares of parts and components in Dutch imports and exports and the growing importance of the 

imports and exports of intermediate services illustrate that the Dutch economy is integrated in the global 

production network as both a trading country and because of the process of international fragmentation in 

Dutch companies. Based on the machinery, electric machinery, transport equipment plus clockworks, arms 

and furnishing sectors (HS sectors 84, 85, 87, 88, 90, 91, 93 and 94), Table 2.18 illustrates the importance of 

parts and components in the Dutch import and export trade with a number of regions and countries. On 

both sides, the growing importance of Asia is notable. It is also notable that the share of parts and 

components in Dutch trade with the EU and the USA has not changed dramatically. The share of parts in 

Dutch trade with Japan rose by nearly 5 percentage points on the import side and by almost 14 points on 

the export side.  As shown in Table 2.18, the importance of trade in parts and components in total trade 

with Asia has increased strongly. Table 2.19 illustrates trade in parts and components from the perspective 

of Dutch imports and exports. Imports from EU countries have decreased, which is not surprising given that 

the proportion of EU imports of parts and components to the Netherlands decreased by 29 per cent in the 

given period.  

Conversely, during the same period, Asia’s share in these products doubled. China made the largest 

contribution to the increased share of imports and exports in the BRIC countries. However, the picture for 

Dutch exports of parts and components is different. The share of parts and components in imports and 

exports in EU countries during the given period has risen only slightly. 

This minimal rise in the EU can be explained partly by Dutch re-exports, whereby parts and components 

from the rest of the world are purchased by the Dutch and resold to customers throughout Europe. 

 
Another explanation involves the increased portion of CEEC (Central and East European Countries) that have 

entered the EU. In contrast with Asia, and especially China, the exports of parts and components to the 

CEEC exceeds imports of parts and components  from  the CEEC. That indicates  that outsourced assembly 

activities to CEE countries by the Netherlands are more important than assembly in, for example, China and 

India. The growing importance of outsourced assembly signifies the distribution role that is being fulfilled 

by the Netherlands in its relationship with both Asia and the European hinterland.  
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Table 2.18 Share of parts and components as a percentage of total trade between the  
                    Netherlands and various countries and regions 

 Imports Exports 

Share of 
parts and 
components 

Share of 
parts and 
components 

Share of 
parts and 
components 

Share of 
parts and 
components 

1996 2006 1996 2006 

EU 12.1 11.1 8.5 11.0 

CEEC 12.3 13.5 12.1 24.7 

Total Africa 0.8 0.7 8.5 12.2 

Total Middle and South America 1.3 13.0 11.2 14.9 

Total Asia 12.5 20.9 18.0 31.7 

Brazil 2.3 1.5 13.1 16.1 

Russia 0.3 0.6 5.7 16.0 

India 5.0 4.2 17.6 17.7 

China (People’s Republic) 11.3 15.0 26.9 26.0 

Japan 25.7 30.0 10.7 24.5 

USA 18.0 19.2 21.4 23.1 

BRIC average  4.8 5.3 15.8 19.0 
Source: Calculations based on Statline CBS. 

 

Table 2.19 shows that, for Asian countries, the assembly function is, relatively speaking, smaller. This 

conclusion is supported by a sharp drop of the Grubel Lloyd Index  (GLI)26 in the machinery and transport 

equipment sectors in the trade between the Netherlands and China. In 1994, the GLI was 88, but in 2004, it 

dropped to only 2027. This change means more one-way trade in, for example, parts and components. In 

addition, the growing importance of re-exports, which creates a substantial deficit in the current account 

between the Netherlands and China (see Table 2.20), is also responsible for the drop of the GLI. 

The trade in parts and components between the Netherlands and the CEECs shows a surplus that rose 

during the period from 1996 to 2006 from €0.088 billion to €2.4 billion. This rise suggests an important 

assembly function, so it is not surprising that the GLI rose from 63 in 1993 to 83 in 2004. 

Relatively speaking, the lower GLI is caused by fewer assembly activities. International fragmentation of 

production generates re-export and transaction activities in the Netherlands and creates a deficit on its 

current account with China, but it also creates a surplus on its current account with EU countries, as shown 

in Table 2.20. 

 

 

                                                           
26 Grubel and Lloyd (1975) have constructed an index (the Grubel Lloyd Index, GLI) by which intra-industry trade can be measured. 
The GLI measures intra-industry trade as a proportion of total trade. For an industry i with exports Xi and imports Mi, the index is: 
GLI = [(Xi+Mi) - |Xi- Mi|]/(Xi+Mi). The larger the export discrepancy in absolute value, the smaller the intra-industry trade and the 
lower the index. 
27 Calculation based on OECD, Bilateral Trade Database 2006. 
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  Table 2.19 Destination and origin of Dutch trade in parts and components 
 

 
   Source: Calculations based on CBS Statline database. 
 
 

With China in particular, the trade balance shows a sharp increase of the deficit, which grew from €62 

million to almost €2.6 billion. However, the overall trade in parts and components has become more 

balanced. As mentioned above, another cause for this balance is the increasing internationalisation of 

Dutch production. Den Butter and Hayat (2013) have mentioned that a considerable portion of imports 

from China is used as an intermediate input for production in the Netherlands. This input is particularly 

substantial when considering machinery and transport equipment (MTE SITC 7), which represents 69 per 

cent of Dutch imports from China.  

Despite the fact that Asia has become more important for the Dutch import of intermediates, and in spite 

of the remarkable increase in the share of the CEECs’ export of parts and components, Table 2.21 shows 

that advanced economies such as the EU, USA and Japan still comprise the primary origin and destination 

of parts and components. 
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Table 2.20 Balance of Dutch imported and exported parts  
                    and components 

Trade in parts and 
components 
In 1000 euros 

Balance 
1996 

Balance 
2006 

All countries -1,432,042 -    497,194 

EU -    494,850   9,000,154 

Asia (total) -    877,073 -5,825,037 

China -       62,606 -2,598,386 

Source: Calculations based on Statline CBS. 

In contrast to parts and components in the manufacturing sector, the computer and information services 

sector shows that the share of Asian countries in Dutch imports dropped from 10 per cent in 2003 to 6.5 

per cent in 2006 and, no less striking, exports exceed imports. 

 
Table 2.21 The share of the advanced economies in the  
                    Dutch import and export of parts and components 

Dutch trade in parts and 
components (in 
percentages) 

EU-15 USA Japan Total 

 1996 

Exports 69.0 7.6 1.2 77.8 

Imports 66.0 12.4 7.7 86.1 

 2006 

Exports 62.4 10.0 1.5 73.9 

Imports 46.8 12.1 5.2 64.1 
Source: Calculations based on Statline CBS. 

 

According to data from Statistics Netherlands, almost 50 per cent of imports originate from the euro zone 

and the USA. Only 2.7 per cent of imports are imported from India. With regard to other business services, 

the share of the euro zone and the USA in Dutch imports in 2006 was 59.0 per cent. China and India were 

responsible for only 1.0 and 0.5 per cent, respectively. Moreover, also in this category, exports to these 

countries exceeded imports. R&D is recorded under “other business services”. More than 70 per cent of the 

imported R&D has its origin in the euro zone (in which imports exceed exports by a factor of 2.7) or in the 

USA (in which exports exceed imports by a factor of 1.2). In this category, the advanced economies are still 

dominant and the share of the USA is rising at the cost of the euro zone (see Table 2.22). 

China and India do not play a dominant role in the import and export of ICT services and other business 

services, and neither does Asia as a whole on the import side. On the export side, Asia is an important 
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market for the Dutch economy.  

Table 2.22 Geographical structure of the Dutch import and export of services 

Category Euro zone USA Asia (total) India China 

2003 2006 2003 2006 2003 2006 2003 2006 2003 2006 

Computer 
and 
information 
services 

Imports 39.0 40.0 13.6 11.8 10.0 6.5 n.a. 2.7 n.a. 0.5 

Exports 36.4 36.2 21.5 12.8 8.9 13.8 n.a. 0.84 n.a. 0.68 

Other 
business 
services: total 

Imports 42.3 42.8 15.5 16.2 8.5 10.3 0.43 0.47 0.58 1.0 

Exports 33.2 30.2 12.9 12.3 20.5 20.6 0.22 0.46 1.1 1.5 

Other 
business 
services: R&D 

Imports 54.2 48.0 16.3 22.9 11.9 14.4 n.a. 0.12 n.a. 1.7 

Exports 24.9 21.2 16.5 23.8 45.0 41.5 n.a. 0.15 n.a.  2.8 

Source: Calculations based on CBS Statline. 

 

2.4 Conclusion 

During the period from 1995 to 2007, global trade grew in volume at an average of 7.7 per cent, while real 

global production grew by only 3.9 per cent. This growth in international economic interdependence was 

accompanied by changes in the nature and geographical structure of trade.  Calculations from various data 

sources suggest that an increase in international economic interdependence is largely the result of 

international fragmentation of production: 

i. The share of emerging markets in global merchandise trade increased in the period from 2000 to 

2010 from 30.2 to 40.9 per cent. 

ii. The share of emerging markets in manufacturing exports rose from 24.8 per cent in 2000 to  

         35.7 per cent in 2010. The share of BRIC countries rose from 6.6 per cent to 17.7 per cent. 

iii. In the same period, the growth of trade (imports and exports) in BRIC countries averaged 11.4 per 

cent and sharply increased the trade-to-GDP ratio of BRIC countries. 

iv. The growth of Chinese metal consumption is relatively strong. 

v. Assembled high-tech products represent a growing share of exports from emerging markets. 

vi. Trade in intermediate goods meanwhile contributed to more than half of the global non-fuel trade, 

according to WTO-IDE-JETRO calculations (WTO-IDE-JETRO, 2011). 

vii. The export of parts and components in the mechanical and transport industries rose in the period 

from 2002 to 2006 by 129 per cent. 
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These facts indicate that world trade has deepened to  task level. To further illustrate the implications for 

individual countries, the Netherlands, a country that is characterised by a long trading history and an 

internationally oriented manufacturing industry, is taken as a case study. The increased trade in 

transformation tasks has, as indicated by various data, a noticeable effect on the trade and transformation 

functions of the Dutch economy: 

i. The offshore intensity (intermediate imports related to value added) amounted to an average of 33 

during the period from 2000 to 2007. The industry average in this period was 120.  

ii. When intermediate goods are processed for the domestic market, the share of value added to the 

industrial production value decreased. The period from 1990 to 2007 showed this development 

clearly. Even the electronic industry shows a decrease of 10 percentage points. 

iii. Vertical specialisation occurs when intermediate products are used in products that are destined 

for foreign markets. This type of vertical specialisation occurred in the mechanical, electrical and 

transport industries during the period from 1995 to 2007. 

iv. Intermediate imports can also be destined for use in products to be exported overseas. This import 

leads to re-exporting or transit, whereby the Dutch trading function participates in international 

fragmentation of production. The share of re-exports in total exports has more than doubled in the 

period from 1990 to 2007. 

 

The Dutch economy is therefore an excellent illustration of the changing international division of labour 

wherein some countries specialise in transformation tasks and other countries specialise in transaction and 

orchestration tasks. The distribution function of the Netherlands is thereby strengthened and, given the 

offshore intensity and degree of vertical specialisation, offers the manufacturing industry additional 

possibilities to expand its international production network. 

International fragmentation of production makes the organisation of production more complex, because 

internationally distributed transformation tasks must be reconnected. So-called black box activities 

therefore play a larger role in creating value added, in the generation of income and in the creation of 

employment. To understand the contents of black box activities, the box must be opened. With assistance 

from Coase’s (1937) transaction cost theory that was further developed by Williamson (1985), Chapter 3 

will identify and chart the influence of international fragmentation of production on these black box 

activities.  
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3 International fragmentation of production calls  

for organising transactions 
 

 

 

The previous chapter shows that one of the primary developments in global trade is splitting up  production 

processes into smaller tasks that are performed in various countries around the world. As a larger 

proportion of production becomes internationally fragmented, transaction activities play a larger role in the 

industrial activities of companies. These activities, which constitute the black box in traditional economic 

growth theory, now have a larger influence on value added and productivity. 

Using Coase’s (1937) transaction cost theory, extended by Williamson (1985), this chapter connects 

international fragmentation of production to the resulting transaction activities and transaction costs. This 

analysis provides insight into the production organizational aspects of international fragmentation of 

production. In this way will be clarified how transaction activities, also determines productivity and value 

added 

3.1 International trade, transaction costs and the organisation of production 

Traditional Ricardian trade theory stipulates that international specialisation occurs in products with the 

largest relative cost advantage relative to the trading partner (Figure 3.1). When country A specialises in 

industrial product X, on the basis of a comparative cost difference, all the tasks in that country are 

performed for the production of X (X1 to X3). Accordingly, Country A exports product X to Country B, which 

specialises in the complete production of industrial product Y. 

Due to lower transaction costs, such as the costs of transportation and communication, trade is increasingly 

shifting from complete products towards specialisation in specific stages in the production process. 

According to Baldwin (2006) in a discussion of international fragmentation of production, this process has 

to do with the second phase of unbundling. In the first phase of unbundling, the production of finished 

products becomes geographically separated from demand; in the second phase of unbundling, the 

production itself is split up. 

Meanwhile, various locations in different countries form connected international production networks.  By 

executing a specific task of the production chain different countries  contribute to the generation of value 

added. Grossman and Rossi-Hansberg (2006) described the resulting international trade  as “tasks trading”. 
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                                                 Trade in finished products 

     Figure 3.1 Traditional international trade   
 

The international division of labour is no longer concerned with products but with various parts of the 

production process. A higher rate of standardisation corresponds to lower customer contact — reference is 

made here to ‘asset specificity’ — and with this correspondence, it is easier to offshore separable 

transformation tasks.  Asset specificity can be defined as ‘the extent to which an investment supporting a 

transaction has more value in that specific transaction than in any other purpose’ (Den Butter, 2012, p. 55). 

Figure 3.2 assumes that the assembly and organisation of production of both product X and Y takes place in 

Country A. Apparently, Country A has a comparative advantage regarding these tasks. All the other tasks 

associated with product Y have been offshored to Country B (i.e. abroad).  

 

International fragmentation of production by the resulting trade in tasks between these two countries has 

led to significant changes in the patterns of trade. The previous chapter demonstrated that emerging 

markets in Asia dominate the production of tasks, resulting in a strong growth of trade in intermediate 

goods and in parts and components in particular. In this example, Country A focuses on management and 

control, importing various parts and components and exporting various finished products. Country B has a 

comparative advantage in the performance of industrial transformation tasks; the parts and components 

that are assembled in Country A are processed into products X and Y, which are then exported. 

Fragmentation of production is a consequence of a change in the organisation of production, or rather, in 

the black box of the production function. Company activities can be separated into transformation activities 

and transaction activities (Wallis and North, 1986). In short, the goal of transformation activities is to 

transform inputs into products and services. The creation of a product or service is central to the traditional 
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production function. However, these transformation activities need to be organised, which is what 

transaction activities entail. 

 

                     
                                  Trade in finished products 

                                  Trade in tasks 

        Figure 3.2 International trade by fragmentation of production  

        and trade in tasks  

 

3.2 Transaction costs, a definition 

International fragmentation of production means that more trade transactions are involved in the 

production process and higher requirements are placed on the orchestration of the production process. 

Splitting up of the production chain is therefore paired with an increase of transaction costs. Transaction 

cost theory (Coase, 1937; Williamson, 1985) offers a theoretical explanation for the degree of integration of 

the production process and as such the length of the supply chain. It also offers a theoretical basis for the 

choice of location. Indeed, the choice to move transformation tasks offshore is party motivated by the level 

of transaction costs. 

 

Extra transaction activities become necessary when a company fragments its production internationally. On 

the one hand, additional activities are necessary to  orchestrate and control the production process; on the 

other hand, the market is increasingly activated regarding the acquisition of parts, components and 

services in the financial and logistics sectors. However the use of the market is not free, but rather, it is 

paired with transaction costs.  
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These kind of transaction costs are not considered to be present when a transaction is completely self-

sufficient (Evans and Wolf, 2005). Therefore transaction costs  are related to the division of labour. A 

similar definition is offered by Wallis and North (1986, pp. 99-100):  “When Ford sells cars the transaction 

costs of doing so are those costs that Ford would not incur were he selling the cars to himself. Selling costs 

such as those associated with marketing, advertising, sales agents, the legal staff, and the shipping 

department are all part of transaction costs. Similarly, when Ford purchases inputs from his suppliers, we 

apply the rule that transaction costs are those costs borne by Ford that are not transferred to the supplier. 

Items such as purchasing departments, receiving clerks, legal staff, personnel departments (hiring), and the 

like are transaction costs”.   

In other words, transaction costs are necessary because they make the switch to the market possible. This 

process can be strictly summarised, as by Wallis and North (1986, p. 98): “To the consumer seeking to 

purchase a good (or service), we define transaction costs as all costs borne by the consumer that are not 

transferred to the seller of the good. (...) On the producer's side, the transaction costs of selling (...) are 

those costs which the producer would not incur were he selling the house to himself“.  

 

On the basis of this definition, the transport sector is not considered to be a part of the transaction sector. 

Therefore, this concept is somewhat too narrow because it merely addresses the transaction itself and not 

the differing locations of production. Additionally, the concern is regarding transaction costs that result 

from using the market, while the use of the market also means a  rise of  costs that are incurred within 

companies for the internal orchestration. Therefore, a definition that does justice to transaction costs, and 

is hence preferable, would be that of Den Butter (2010, p. 8): “ (…) transaction costs can be defined as the 

costs which are made in order to coordinate and connect all links in the production chain”. 

  

Transaction costs thereby distinguish themselves from transformation costs, although in practice, setting 

transformation activities apart from transaction activities may be rather difficult due to their strong 

connection with sheer production. This point was specifically mentioned by Den Butter (2012, p. 2): 

"With respect to all these different types of transactions, the orchestrator seeks to exploit the advantages of 

specialization (higher quality and/or lower transformation costs) as much as possible by keeping transaction 

costs as low as possible. Of course, these transactions differ from case to case. Cost saving can relate to the 

preparation of a transaction or to implementation and enforcement. The costs are often difficult to trace in 

an organization, because it is sometimes rather fussy to register which workers are involved in preparing, 

implementing or monitoring transactions, and which are involved in the sheer production process”. 
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Transaction activities can be separated into horizontal and vertical transaction activities (Den Butter, 2009). 

Horizontal transaction activities can be interpret as  transaction between companies through the market: 

input must be purchased and distribution channels must be provided. Vertical transaction costs are 

associated with coordination within a firm through its hierarchy: production requires planning, and 

employees require managing. Therefore, international fragmentation of production not only influences the 

international pattern of trade but also the organisation of production and the composition of company 

activities. 

Transformation costs are those that are related to the transformation of input to output. They are costs 

that are incurred in a certain link within a production chain. Transaction costs are the consequences of 

connecting the various links of the production chain. Through developments in transportation, information 

and communication technologies, transaction and orchestration  costs have been reduced.  Due to it, the  

possibilities for international fragmentation of production have been increased. 

 

3.3 The role of transaction costs and the choice of production organisation 

The issue of international production fragmentation is characterised by either a purchase or by a 

company’s investment. Gattai (2005) referred to this situation as foreign outsourcing and foreign 

integration, depending on the difference between vertical and horizontal transaction costs. Coase discusses 

the size of the companies in “The nature of the firm” (Coase, 1937 p. 395), stating that: “(...) a firm will tend 

to expand until the costs of organising an extra transaction within the firm become equal to the costs of 

carrying out the same transaction by means of an exchange on the open market or the costs of organising in 

another firm”  

Therefore, transaction costs influence the length of the supply chain. According to Coase, the company (i.e., 

the hierarchy) and the market are two alternative systems for the orchestration  of production whereby the 

choice is determined by the costs of using the internal hierarchy (vertical transaction costs) and the costs of 

using the market (horizontal transaction costs). The lower the horizontal transaction costs, the more profit 

is extracted from the advantages of the division of labour and the longer the supply chain. 

  

According to Coase, a company grows as long as the marginal vertical transaction costs are lower than the 

marginal horizontal transaction costs. In reality, companies will consider transaction costs as part of their 

total costs, which means that as long as horizontal transaction costs are higher than vertical transaction 

costs, and this difference is larger than the production cost advantage of purchase, the production function 

will not be outsourced. In “The Institutional Structure of Production”, Coase formulates (Coase, 1992 p.716)  
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the same concept, albeit from the opposite direction: “If the costs of making an exchange are greater than 

the gains which that exchange would bring, that exchange would not take place and the greater production 

that would flow from specialization would not be realized”  

 

A similar consideration arises when a company chooses to outsource or produce in-house, domestically or 

abroad. In this case, there are four options for the organisation of production. Figure 3.3 distinguishes 

between location and dimension; production can be executed domestically, internationally, be kept internal 

(integration) or become outsourced. In this way, the organisation of production assumes four forms: foreign 

integration, foreign outsourcing, domestic integration and domestic outsourcing (Gattai, 2005 p. 4). 

Variations to these four forms may take the form of hybrid co-operation (Williamson, 1996). These 

variations may include joint ventures, co-financing of investments and long-term contracts. Similar forms of 

hybrid co-operation combine the advantages of a company’s own production, including the prevention of 

hold-up situations, and the incentives of the market. A hold-up is said to occur when a contracted party 

offers a more advantageous distribution of costs and benefits than what was initially agreed to and that can 

be enforced by the other party (see also section 3.4). A hybrid co-operation form also delivers better control 

over production with the associated advantages of purchase, such as stronger incentives (Ménard, 2005 p. 

295). Apart of preventing a hold-up situation, according to Bogers (2012), main suppliers and co-developers 

have  to be on the same wavelength with their customers, which requires long-term cooperation. 

Companies being on the same wavelength result in mutual  interdependence and mutual company-specific 

knowledge. Such a clustering is not based on incidental cooperation as its formation requires many years. In 

other words: high transaction costs are involved in the formation of such networks. 

    

 
  Figure 3.3  Forms of production organisation 

With the above-described foreign integration, foreign outsourcing  or international hybrid co-operation 

form, a larger production cost advantage overseas could be realised; however, consideration must also be 

given to other consequences of international fragmentation of production. These consequences include 

language and cultural differences and transactions on the financial and logistical markets that causes higher 

horizontal transaction costs, either because of additional staff provided by a company or because of the 

need to engage external transaction workers. Consideration must also be given to higher vertical 
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transaction costs that result because the execution  of transformation tasks abroad  requires additional 

effort to ensure that foreign supplies match and fit the production schedule at the home location. The 

more efficient this process, the more a production chain can be split up and the more profit can be derived 

from the production cost advantage. In such a manner, value can be created through the efficient 

orchestration of production. 

 

When judging the relocation effect from a static viewpoint, we should consider that international 

fragmentation of production transforms a company from its role as a producer towards that of an 

orchestrating firm. Figures 3.4 and 3.5 illustrate this transition.  

 

 

    Figure 3.4  Onshore production 

 

In Figure 3.4, a company transforms semi-finished products and raw materials input at one location into 

output. Intermediate products are checked for quality and quantity and proceed through the production 

process accordingly. Employees are managed through the company hierarchy, and the various steps in the 

production process are orchestrated by internal managers. The products are delivered to the market 

through a diverse range of transaction activities.  

 

A difference in transformation costs is the most common reason to split a production process 

internationally. Conceivably, product parts for assembly are produced overseas based on plans that are 

made in the home country. Such a split over two locations means that the production becomes more 

transaction intensive. Figure 3.5 shows a sliced  production process divided into two locations  in two 

countries by in-house offshoring or offshore outsourcing.  In this figure  the increasing  transaction intensity 

of the production is graphed. This higher transaction intensity is related to the reconnection of links in the 

divided international production process. According to Eigner and Schleidt (2007), this reconnection  is 

comprised of three levels: cross-location, cross-domain and cross-process. 
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The cross-location level concerns the orchestration  between different production location. If these 

locations are spread out internationally, the communication with foreign  business partners will be in a 

foreign language  in a  different culture and possibly cross different time zones. The cross-domain level 

refers to the fact that professionals from different disciplines are required to interact with one another. 

Cultural and language barriers may lead to communication problems among professionals. Finally, at the 

cross-process level, fine-tuning is required to co-ordinate internationally scattered production. 

  

 Figure 3.5 International fragmentation of production  

 

These three levels of connection do not operate independently, but rather they influence each other. 

Friction in cross-location  and cross domain alignment  makes smooth cross process alignment  impossible. 

However, a harmonious alignment of the cross-location and cross-domain levels does not necessarily also 

result in a flawless cross-process alignment. Larger geographical distances can give rise to transportation 

problems and longer reaction times, which complicate cross process alignment 

 

From the viewpoint of relocation, international fragmentation of production and its associated three levels 

of alignment lead to a larger proportion of value added and employment that is aimed at transaction 
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activities. Den Butter (2009, p. 45) addresses the context of an orchestrating firm, defined as  “a company 

that earns a significant portion of its revenue by orchestrating the various transactions in the sector”. 

A company that, through international fragmentation of production, shifts towards becoming an 

orchestrating firm will increase its service tasks. International production fragmentation actually has also an 

expansion effect in the transformation sphere. Indeed, it is conceivable that international fragmentation of 

production will allow growth through a better competitive position and frees up resources for research and 

development. However, in this framework, the influences of international fragmentation of production on 

employment and on the competency structure are indefinite.  

3.4 The sources of horizontal transaction costs 

International fragmentation of production is paired with horizontal transaction costs: customs activities, 

legal contracts for logistical services and insuring financial risks. Offshore outsourcing involves entering into 

contracts with suppliers. In all these cases, Coase (1937) argues that costs are incurred: the organisation 

must receive information about products, perform negotiations, draw up contracts and eventually comply 

with legal proceedings. The associated costs are dependent on the nature of the product or nature of the 

production asset and on the assumed behaviour of the market participants. Williamson (1985, 2002, 2005) 

extended Coase’s theory on these points by pointing out that the behavioural characteristics of market 

participants such as opportunism, bounded rationality and asset specificity can be seen as a characteristic 

of the product or production asset.  

Williamson (1981) distinguished three dimensions of specificity: site specificity, the natural resources that 

are available at a certain location and which can only be relocated at a high cost; physical asset specificity, a 

product that is designed for specific use and finally, asset specificity, specialised skills that cannot be used 

for other purposes. 

Bounded rationality implies that market participants do not possess all information, nor can they foresee all 

the consequences of activities. It follows that contracts are therefore incomplete and that investigative 

costs are incurred due to the use of experts and intermediaries. Contracts are, by definition, incomplete 

and as such can lead to differences in interpretation. The question becomes or due to vague arrangements 

contracts could be enforced or whether they should be enforced given the time and cost of judicial 

processes. 

 

These differences in interpretation lie at the foundation of the opportunistic behaviour of the market 

participants who can create a hold-up situation. In a hold-up situation, the costs of the customer or supplier 

to break up  a contract form an obstacle. In a hold-up situation, the sequence within an exchange plays a 
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role: the party that last fulfils its obligations has an opportunity to behave opportunistically by attempting 

to manipulate the conditions of supply to their own advantage (Den Butter, 2009 p. 31).  

This type of situation can occur, for example, in infrastructure projects in which the costs that have already 

been incurred to a client form an obstacle to stopping the project once it exceeds budget. The supplier 

therefore holds a more favourable negotiating position.  

 

A hold-up situation can also occur when a customer, following an investment in an assembly line, is 

confronted with opportunistic behaviour from a supplier who attempts to keep a larger portion of the 

margin for itself. An example of a hold-up position might occur when a supplier finds itself in a weak 

negotiating position when a product that is custom made either cannot be sold to another customer or can 

only be sold for a lower price. This is a case of asset specificity; in other words, a product or production 

asset is adapted to the specifications of the purchaser or supplier, and an alternative is either not possible 

or prohibitively expensive. In this case, differences of interpretation are merely solved in favour of the 

party with the stronger market position.  

 

Asset specificity is paired with additional transaction risks whereby ex ante transaction costs must be 

incurred to avoid expensive ex post business conflicts. Therefore, procedures are required to handle 

misunderstandings or when costs far exceed budgets. In many cases, such contracts require the expertise 

of specialist lawyers. Moreover, as asset specificity plays a greater role in exchange transactions, additional 

investment is required in the business relationship due to this product complexity. Therefore, under these 

circumstances, much interaction and orchestration  as well as the use of specific production factors are key. 

 

Table 3.1 shows the sources of horizontal transaction costs. Greif (2000,  p. 254) identifies this issue as one 

of the core problems of exchange: “(..)  a necessary condition for exchange is that ,one can ex-ante commit 

to being able and willing to fulfil contractual obligations ex-post.” The following diagram shows that 

chances for bottlenecks exist in the contact, contract and control  phases of an exchange, and the likelihood 

of a bottleneck is dependent on the importance of asset specificity in the transaction exchange. 

 

The higher the asset specificity, the higher the cost of using the market and the more profitable the in-

house offshoring becomes. This finding is confirmed by research that was undertaken by den Butter and 

Hayat (2008). This research illustrates how offshoring depends on the extent of “asset specificity”.  When 

asset specificity plays an important role in transactions, a choice may be made for hierarchical 
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  Table 3.1 Sources of transaction costs 

 

  

orchestration , which carries a number of advantages over orchestration  through market forces. Ménard 

(2005, p. 291) provides the following summary: “First, control provides some flexibility in giving supervisors 

the capacity to evaluate the adequacy of action to orders and the right to reallocate tasks accordingly, 

without renegotiating contracts and using the price system. In that respect, central coordination can be 

faster than decentralized adaptation (Bolton and Farrell, 1990). Second, control provides powerful tools for 

constraining opportunism through interactions among levels of management, although this may also give 

senior managers the possibility to appropriate gains from subgroups (Tirole, 1986). Third, and more 

positively, some authors have recently suggested that central control may allow performing “controlled 

experiments” to learn how to organize assets more effectively (Foss et al., 2002). Fourth, control allows 

settling disputes without the time and costs that arbitration by third parties would require (Williamson, 

1975, p. 29; Dow, 1987). Fifth, internal control such as auditing might often be superior to external control 

(e.g., by courts) with respect to the capacity of collecting and processing the relevant information and to the 

rapidity in making required adaptations (Williamson, 1975, pp. 146–147). But, does one prevent employees 

from shirking? And how are managers kept aligned with the interests of property rights holders?” 

 

Internal or hierarchical orchestration are also characterised by opportunistic behaviour whereby efficiency 

is reduced. Performance metrics must be developed to determine whether a company is performing well. 

To integrate such metrics into a department or business unit the input of business managers is advisable. 

However, this process allows a business manager to behave opportunistically because the performance 

metric is influenced by those to whom the metric is later targeted (Hatzman and Kruis, 2011). 

 

Additionally, a power imbalance may emerge between those who have formal authority but who are also 

dependent upon specialist knowledge and those who possess specialist knowledge and have effective 

control over decisions (real authority) (Aghion and Tirole 1997). This type of power imbalance can lead to 
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rustle concerning the quality and transformation costs of products that are produced within a company, so 

that a good benchmark to the market becomes impossible.  

 

In essence, this type of power imbalance is where the problem of a lack of competition becomes exposed. 

Holmstrom and Milgrom (1994) suggest that incentives can be managed through a company that does 

either its own production or outsourcing. Outsourcing, a contractor relationship or outside procurement as 

termed by Holstrom and Migrom (1994), delivers high-powered incentives to fulfil the contract because the 

producer has its own production assets, the work is self-determined and earnings are maintained 

internally. A worker that does not have these attributes has less incentive to perform to capacity. In the 

cases of an employment relationship or inside procurement as termed by Holstrom and Migrom (1994), 

there is a reduced incentive. The choice for internal orchestration is a choice for more control of the 

product and the production process at lower transaction costs, but it is accompanied by a loss of incentives. 

 

3.5 The limitations of international fragmentation of production 

The size  of horizontal transaction costs and the costs related to the three levels of alignment (cross-

location, cross-domain and cross-process) are to a great extent determined by the degree of  

asset specificity and the cultural, linguistic,  technological, organisational and geographical distance.  

Figure 3.6 shows these limitations of international fragmentation of production, which are combined to 

form a surface area. The smaller the surface area, the less complex international fragmentation of 

production will be. The degree of asset specificity has a large influence on the surface area. The degree of 

asset specificity determines the degree to which cultural, linguistic and technological/organisational 

distance can impede international fragmentation of production due to the rising complexity of 

communication in establishing legal contracts as well as higher demands made on technological creativity. 

To conclude, geographical distance plays a possibly limiting role in international fragmentation of 

production. It influences reaction time, which is a possible disadvantage for products that are subject to 

widely varying demands or for which frequent adjustments are made. Although an adjustment to a design 

plan is a small procedure due to electronic files; a slow reaction time can be a large impediment if such a 

change requires further necessary adjustments to the composition of a product, parts and components. 
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   Figure 3.6 Limitations to international fragmentation of production 

 

Generally, geographical distance plays a large  role in non-standard products and production processes 

because face-to-face communication in such situations is more effective (Gaspar and Glaeser, 1998; Leamer 

and Storper, 2001 in Nordas 2007; WTO 2005 p271-272). The impact of technological and organisational 

distance is to a large degree determined by education levels, technological expertise, knowledge of 

management techniques and specialist product knowledge. A smaller technological gap widens the 

possibilities for offshoring; however, the cultural and linguistic differences can still ensure that less 

offshoring takes place than may have technically been possible. Asset specificity and geographical, cultural 

and linguistic differences all create possible limitations on interactions and orchestration . These limitations 

are consistent with the transaction theory presented by Williamson (1985) and have consequences for 

bounded rationality and chances for opportunism. The degree to which these aspects lead to limitations is 

partly dependent on the skills of employees and their abilities to solve such challenges, both in a horizontal 

sense, in which inter-company market transactions occur, and in a vertical sense, in which transactions 

occur within a hierarchy of alliance agreements (Den Butter, 2009 p132).  

 

These impediments apply to soft transaction costs, which are costs that can be incurred as a result of rigid 

communication through language, culture and time zone differences and also as a result of differences in 

the perception of quality and longer reaction times. Difficulties in communication and different perceptions 

of quality also lead to difficulties in closing contracts. The likelihood of friction increases with regard to 
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compliance with contracts and the management of company departments and branches abroad, which in 

turn becomes more difficult and time consuming. Longer reaction times not only force companies to hold 

more stock but also to more precisely define what and when a client wants its product. In this way, longer 

reaction times increase orchestration  costs. Soft transaction costs are fixed costs, that is, costs that in the 

short term are kept to a minimum. The lower limit of soft transaction costs can be reduced with transaction 

management and experience with international production. The availability of competent staff who can 

address the aforementioned impediments is a crucial factor.  

3.6 Transaction management 

The aim of transaction management is to keep transaction costs as low as possible and thereby to create as 

much as possible value in the transactions (Den Butter, 2009). As transaction activities are performed for 

lower costs, the net production advantage of international fragmentation of production increases. A 

reduction of transaction costs also leads to broader possibilities for offshoring because a lower minimum 

economy of scale is required.   

 

Transaction management provides several opportunities to do so. Some examples: to reduce transaction 

costs, transformation tasks could be shifted to nearer countries to limit reaction time, or  to increase face-

to-face contact to limit the effects of cultural differences. Additionally,  standardisation of products and 

processes also lowers transaction costs because less communication is required as tasks become clearer to 

execute and easier to co-ordinate. Long-term partnerships reduce differences in work culture, technology 

and the organisation of production because there are more opportunities to develop tolerance, to build 

trust and transfer knowledge. Trust is important to the lowering of transaction costs because as the 

creation of contracts becomes simpler, legal processes can be avoided and the legal enforcement of 

compliance becomes less necessary. In addition, the availability of qualified personnel is a crucial factor in 

the orchestration firm . Personnel must possess skills that enable workers to adequately carry out 

transaction activities related to procurement, here defined as the acquisition of goods and/or services at 

the best possible total cost of ownership (TCO), made via a contract (Den Butter 2012) and the 

orchestration of tasks between various international production locations. 

 

Transaction management contributes to competitiveness and the productivity growth of international 

manufacturing companies. A similar context can also be found at the macro level. A macro study by Den 

Butter and Pattipeilohy (2007) found a significant positive connection between the improvement of 

transaction management, which is also referred to as trade innovation, and growth in production.  
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In practice, a similar connection at the micro level was not immediately noticeable because, in contrast 

with products that are released to the market, no market prices are known for vertical transaction 

activities. This lack of information in terms of market prices may provide a misleading picture of the 

composition of the added value. A higher level of added value is then associated with higher productivity or 

a higher volume of production in the transformation sphere, while in reality transaction activities  are 

responsible for  the productivity effects of international fragmentation of production. An empirical 

investigation in the manufacturing industry at the micro level, which is comprised of case studies  and a 

survey  among human resources officers, provides insight into the composition of the added value, 

employment structure and the importance of transformation- and transaction-related competencies (see 

chapter 8).  International fragmentation of production increases the importance of transaction-related 

competencies  because of  various restrictions on transaction activities. Table 3.2 shows these restrictions 

on transaction activities by transaction phase and level of alignment. A distinction is made among the 

aforementioned three levels of alignment activities: cross-domain, cross-location and cross-process (Eigner 

en Schleidt, 2007). 

 

   Table 3.2 Transaction activities by international fragmentation of production 

     
    Partly based on Eigner and Schleidt (2007) 

3.6.1 The lowering of transaction costs 

Transaction costs can be directly or indirectly lowered, depending on the type of transaction. McCann 

(2008) distinguishes three types of transaction costs: transport costs, knowledge and information 

transmission costs, and institutional costs. These transaction costs can be further reduced to two types: 

formal and informal costs (WRR, 2003) or hard and soft transaction costs (Den Butter, 2007 p. 7 )28:  “There 

are initially two distinguishable types of transaction costs: the ‘hard’ transaction costs and the ‘soft’ 

transaction costs. The hard transaction costs include tangible costs, such as transport costs, import taxes 

                                                           
28

  Translated from Dutch. 
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and customs tariffs. The soft costs are much more difficult to measure, such as various costs associated with 

producing and checking contracts, information costs, costs incurred through cultural differences and 

miscommunication, unwritten rules, building of trust, forming of networks, risk costs, costs incurred from 

safely regulations, etc. As the hard costs of trade are reduced due to liberalisation and the lowering of 

transport costs, the soft costs become more important”.  

 

Transport costs and institutional costs can be viewed as hard transaction costs and knowledge and 

information transmission costs can be viewed as soft transaction costs. The amount of hard transaction 

costs can be directly influenced by lowering customs tariffs and increasing the speed of border processing. 

Therefore, governments play a prominent role in the lowering of hard transaction costs by simplifying 

various processes such as product guidelines and customs procedures. According to Levinson (2006), road 

and rail container transportation has been the largest contributing factor to the rise of international trade. 

Container transport is extremely efficient and, as such, it has made the production of international 

networks possible. In a short period of time, goods can be transported at lower costs than a first-class 

airline ticket.  Levinson (2006, p. 7) notes: “The result of all this hectic activity is a nearly seamless system 

for shipping freight around the world. A35-ton container of coffeemakers can leave a factory in Malaysia, be 

loaded aboard a ship, and cover the 9,000 miles to Los Angeles in 16 days. A day later, the container is on a 

unit train to Chicago, where it is transferred immediately to a truck headed for Cincinnati. The 11,000-mile 

trip from the factory gate to the Ohio warehouse can take as little as 22 days, a rate of 500 miles per day, at 

a cost lower than that of a single first-class air ticket”. 

 

Due to the standardisation of dimensions, the exchange and handling of products has become more 

efficient and, additionally, can now more easily include cross-border transport systems through shipping, 

truck, or rail transport. Transport costs have thus dropped dramatically. This development has meant that 

transport costs form only a small fraction of the total product price. As such, the transport costs of shoes 

that are produced in Asia and which are destined for Europe cost no more than €0.99. Therefore, assuming 

a store price of €110, the transport costs will not exceed 0.9 per cent of the retail cost.29 The same can be 

stated for the standardising of transport pallets, which saves on repackaging on transfer, thus further 

contributing to low transport costs. Standardisation can also play an important role in soft transaction costs 

and thus contributes to lowering transaction costs.  

 

                                                           
29

 Havenbedrijf Rotterdam http://www.maasvlakte2.com/mmfiles/Containermarkt130208_tcm81-18862.pdf. 
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Even with regard to soft transaction costs, standardisation can play an important role in lowering 

transaction costs. Standardisation saves on information and research costs. With regard to the quality and 

functionality characteristics of a product, standardisation has an advantage in that is not included in 

negotiations, so that an organisation’s full focus and attention may be directed to price and the conditions 

of delivery. In this case, a brand name may also serve as a standard for quality and thereby contribute to 

lower transaction costs.  

Standards of quality are also relevant to the production process. Standards exist in the form of certificates 

that indicate an ecological production process, the prohibition of child labour or a lack of chemical 

additives. Standards may result from the sector’s efforts to protect itself against mala fide suppliers, but 

they can also protect public interests and be imposed by governments. In this manner standardisation 

contributes to the building of trust and  prevents the need to draft legal contracts. 

On the other hand, the building of trust requires a proper functioning legal framework and institution. In 

“The institutional structure of production”, Coase (1992) highlights the importance of an adequately 

functioning institutional structure in a transaction economy. Coase explains on page 717: “…that what are 

traded on the market are not, as is often supposed by economists, physical entities, but the rights to 

perform certain actions, and the rights which individuals possess are established by the legal system“.  

An efficient legal system and enforced laws allow governments to play an active role in the building of trust 

and thereby contribute to the lowering transaction costs. Not only does trust save on transaction costs, it 

stimulates international trade in finished products or in parts and components. Research shows that trust 

plays a significant role in trade patterns (WRR, 2003, Den Butter and Mosch, 2002). 

 

In addition to trust, communication is an important condition of international trade. The rise of 

international production networks has therefore placed crucial emphasis on communication networks, 

knowledge and the understanding of cultural differences. If Dutch companies wish to employ workers who 

are able to develop international contacts, then it is necessary that these (and other) skills are incorporated 

into the domestic education curriculum. Especially for a trading nation such as the Netherlands, which is 

able to generate advantage through international fragmentation of production, it is important for 

communication problems to be minimised through fluency in foreign languages and the acquisition of 

knowledge about how to conduct business overseas. The informal aspects of conducting business, such as 

cultural differences, business practices and ethics, language differences or seeking out reliable and 

trustworthy trading partners, impact and can lower soft transaction costs.  
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International production fragmentation has meant that soft transaction costs have risen in importance. The 

contract phase demands time and effort because the building of a network, seeking information, and 

negotiating in different cultures and languages takes time. Language, cultural and legal differences mean 

that even executing a contract overseas is more complex than performing the same work domestically. The 

costs that are involved in creating a good contract can therefore be very high, while the effort that is 

required to enforce agreements through a different legal system, law and language can be extensive. 

Research of  Statistics Netherlands (CBS, 2008a) indicates that legal and administrative costs, tax schemes, 

violations of patents and language and cultural differences were all considerable obstacles. The obstacles , 

were found to be considerable for respectively 16, 15, 7 and 9 per cent of the companies that were 

surveyed and had moved their production overseas in the period from 2001 to 2006. At first glance, this 

may not seem to be significant; however, approximately two thirds of internationally shifted production 

remains within the EU. Nevertheless, distance remains the largest obstacle to shifting activities offshore. 

On the one hand, this situation is due to the cost of monitoring and overseeing operations, and on the 

other hand, it is because one-fifth of companies consider the proximity of clients to be very important.  

  

3.7  The influence of transaction costs on international trade 

Every lowering of transaction costs by an internal organisational improvement (cost of internal 

organisation), improvement of transport techniques or a better communication technology (cost of market 

exchange), contributes to greater possibilities to profit from international differences in product costs. 

Figures 3.7, 3.8 and 3.9 from Baldwin (2009, pp. 5-7), which are somewhat edited, illustrate absolute cost 

differences. Figure 3.7 shows the difference in the cost of wages (wage ratio) against the difference in 

productivity (labour productivity ratio). A sector has a competitive advantage on costs when it is positioned 

above the actual wage ratio line, whereby export exists from the Home country to the Foreign country. A 

position under the actual wage ratio line creates imports by the Home country.  

If the transaction costs are abstracted, a cost efficiency allocation of production factors arises  wherein 

sectors A to C develop export activities, and the goods from sectors D to G are imported by the Home 

country.  

In the real world  the size of international trade is less than the theoretical optimum. Trefler (1995) 

concludes on the basis of the Heckscher-Ohlin-Vanek theory (HOV) that the size of global trade is smaller 

than it is predicted to be according to the neo-classical trade theorem as shown in the HOV theorem, which 

stipulates that differences in factor intensity between countries determine the structure and size of 

international trade.  
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The HOV model has only a limited ability to predict the direction and size of international trade, largely 

because no consideration has been given to transaction costs (Den Butter and Mosch, 2003). This limitation 

further supported by the fact that gravity equations have greater powers of explanation. If the distance 

between countries is twice that between another two countries then trade decreases by half; trade 

decreases by three-quarters if the difference increases by a factor of four (WRR, 2003 p. 71). 

McCann (2008) references a study by Diskier and Head (2008) that concludes that on the subject of 

distance, the average trade elasticity is 0.9. According to Brakman and Van Marreijk (2007), the sensitivity 

of distance to international trade is increasing rather than decreasing. 

The higher the requirements on market responsiveness and asset specificity, the higher the requirements 

for flexible solutions, speed and face-to-face contact. In light of this relationship, shorter lines to market are 

required. In addition, as more tasks are offshored, the remaining tasks, due to their complexity and 

required interactions, are difficult to shift. Soft transaction costs must be incurred to find a trustworthy 

partner, to monitor results and to close contracts. 

  

The farther apart countries are geographically, the more transaction costs rise as a result of, for example, 

higher transportation and contract costs. Figure 3.8 shows what happens to the size of international trade 

when taken into account transaction costs. The productivity ratio must be adjusted for transaction costs, 

and differences therefore arise between the productivity ratio inside the Home country and the productivity 

ratio inside the Foreign country. 

Indeed, the costs of the Home country’s products become more expensive for the Foreign country due to 

transaction costs. The productivity ratio therefore decreases from the perspective of the Foreign country. 

Only sectors A and B are able to compete enough to maintain exports. From the perspective of the Home 

country, due to transaction costs, import competition will decrease and the goods from the D and E sectors 

will be produced domestically instead of imported. 
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       Figure 3.7 International trade excluding transaction costs             
       Source: Baldwin (2009) 

 

The productivity ratio curve of the Home country shifts upwards. Due to the introduction of transaction 

costs, a part of international trade does not occur that would otherwise be merely achieved on the grounds 

of international wage and productivity differences.  

 

  
  Figure 3.8 International trade considering transaction costs 
  Source: Baldwin (2009) 
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Due to the existence of transaction costs, production is performed at a higher cost than necessary, and this 

cost is connected to a loss in prosperity. A lowering of the transaction costs brings both curves closer 

together whereby international trade and international fragmentation of production is encouraged.  

 

As transformation costs decrease, productivity also increases, and with it, prosperity increases as well. 

Figure 3.9 shows this process clearly. Due to a lowering of the transaction costs, the Home country export 

of sector C has expanded, as has the import of sector E. Due to the lowering of transaction costs, 

production is more cost-efficient. International production fragmentation is a possible source for 

productivity growth, which is normally attributed to technological progress. Grossman and Rossi-Hansberg 

(2008) refer to this relationship as the productivity effect of production relocation. 

 

 
  Figure 3.9 International trade after lowering of transaction costs 
  Source: Baldwin (2009) 
 

Lower orchestration  and transaction costs yield companies that are already offshored a part of the 

production through foreign investment or procurement,  a direct productivity advantage and encourage  

next steps in  international fragmentation of production whereby extra transformation costs can be saved. 

This approach can be viewed as an innovation in the organisational process. Savings in transformation costs  

offer opportunities for the development of new initiatives such as the development of new products.  

In that case, production fragmentation occurs at the basis of efforts in the area of product innovation. This 

process is illustrated in Figure 3.10. 
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    Figure 3.10 The role of orchestration and transaction costs in  
                productivity growth 

 

3.8 Transaction costs and value creation 

International production fragmentation has meant that companies in some countries have specialised in 

transformation tasks, and companies in other countries have specialised in orchestrating international 

production processes. For example, the Dutch manufacturing industry has displaced transformation  jobs to 

Central and Eastern Europe and Asia whereby  the importance of transaction activities such as 

orchestration tasks increased. Instead of producing products or their parts, a larger part of the value added 

in the Dutch industry is formed through the orchestration of production. This issue is not addressed by neo-

classical or marginal economic theories. The neo-classical school of thought assumes a holistic concept of a 

company wherein all decisions are formed through one decision-making centre. Decisions about production 

and prices are made on the basis of market conditions. From this point of view, the company is considered 

to be an entity wherein capital and labour are combined in a cost-effective manner. That is, by equalising 

marginal factor productivity with factor costs, a level of production is realised that will create maximum 

profits. In this so-called production function approach to the company (Hendrikse, 1993), the production 

function assumes a central role, and the market assumes a supplementary role to a company. Within the 

market, production factors are purchased and hired, and production is sold. The manner in which the 

transformation from input to output occurs is not addressed within this view of companies.  Coase (1992,   

p. 714) notes: “What happens in between the purchase of the factors of production and the sale of the 

goods that are produced by these factors is largely ignored. (...) The firm in mainstream economic theory 

has often been described as a black box.”  
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Within this black box is an explanation for the rising importance of international fragmentation of 

production. Antràs and Rossi-Hansberg (2008) provide an overview in their  article about the formation of a 

new theory of growth that supports the deployment of a series of concealed decisions. Antràs and Rossi-

Hansberg (2008 pp. 1-2) describe this process as follows: “Consider a standard definition of a production 

function in a country c given by Fc (L), where L denotes a vector of traditional inputs (different types of 

labour and capital, land, etc.). The main characteristic of these inputs is that their supply is determined 

outside the production process. (…) The assumption that the specification and parameters of Fc (.) are given 

by technology and are independent of the economic environment assumes away the organizational 

problem. Now suppose that firms can decide which inputs to use and how to combine them. For example, 

they can decide to buy some intermediate inputs and produce only part of the production process 

themselves: an outsourcing decision. The optimal decision on how to produce will determine the 

characteristics of the function Fc (.) and will make those characteristics a function of, potentially, all prices 

and properties of the economy. Summarize these prices and properties by E. Then the problem of 

organization becomes one in which the traditional notion of technology is modified to a reduced-form 

specification given by Oc (L; E). Understanding how this production function depends on the characteristics 

of the economy, namely how the function Oc (.) relates to the function Fc (.), is the goal of organizational 

theories. (…) As such, the organizational problem includes the decisions of where to locate the different 

parts of the production process, what type of agents and capital to employ, and whether to produce things 

in one single firm or outsource part of the production process.”   

 

This growth theory allows room for the role of transaction costs in the organisational problem of what to 

self-produce or outsource, wherein traditional economic growth theory becomes abstracted. However in 

reality,  decision-making and orchestration and thus the production organisation process as a whole, is 

more complicated than assumed by neo-classical thought.  When transaction costs are included, the 

market not only assumes a complementary role, but it also assumes a substituting or competing role. After 

all, the market and the company can be considered as two different forms of “governance mechanisms” 

(Joskow, 2005). This theory supports the understanding of the developments in global trade that are 

characterised by the increasing role of trade in tasks. 

3.9  Conclusion  

Creating value is not merely a technical issue that belongs in the transformation sphere. The degree to 

which profit can be made from comparative cost differences between countries at a task level is dependent 

on the costs that are required to reconnect all the links in a split production chain. These costs stem from 
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entering into a market transaction and the orchestration  of various production phases. The closing of 

international contracts is also paired with risk; contracts are never all-encompassing, especially at the 

international level, and not all risk and events can be foreseen (bounded rationality). Opportunism is 

therefore given an additional chance, and more effort is required to control adherence to contracts. In 

addition, extra effort is required to orchestrate production processes. After all, the orchestration  of 

production processes at the cross-domain location requires additional transaction activities. Because these 

costs are dependent on the product characteristics and the degree of geographical, cultural, linguistic and 

technological distance between the Home and Foreign countries, they can eventually make international 

fragmentation of production no longer worth considering. For example, transaction management in the 

form of appointing adequate personnel and standardisation reduces such disparities and contributes 

towards a more efficient international division of labour. By aiming to keep transfer and orchestration costs 

as low as possible, transaction management constitutes an important element in the creation of value 

added. In other words, black box activities play a large role in adding value. Therefore, international 

fragmentation of production has important consequences for the labour demand function. The question 

then becomes how this affects the cost structure, the height of optimal decimal rate of offshoring and the 

production volume. A microeconomic labour demand model provides an illustrative answer. Sector 

structure implications and the macroeconomic sharing of income are further discussed in the following 

chapter using the principles of the Rybczynski and Stolper-Samuelson theorem. 
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4 Organising transactions and the labour demand 
function 

 
 

Traditional economic theory only endogenises the influence of production methods on labour in the 

transformation sphere. However, in the transaction sphere, transaction activities comprise part of the black 

box and as such are considered to be exogenous. Because international fragmentation of production 

increases the importance of transaction activities in adding value, an adjustment to labour demand and 

cost functions becomes desirable. This chapter presents a labour demand model that incorporates such 

adjustments so that the size of production and the geographical production structure influence the demand 

for transformation and transaction labour. In other words, the labour demand model shows also that the 

changes in the transaction sphere through marginal optimisation have consequences for the scale of 

production and added value. In this way also transaction activities in the organisation of production are 

endogenised.  Starting point is that international production fragmentation is not intended to downsize but 

to free up sources to enlarge remaining business activities or develop new business activities. When 

downsizing is the aim, the consequence is a small macro economic growth and less funding for R & D (De 

Groot, 2001) 

4.1 Endogenous transaction activities  

In the neoclassical view based on profit maximising behaviour, wages equal marginal labour productivity. 

When a labour unit returns a profit, an additional unit is deployed. According to Shephard’s Lemma, 

because capital and labour are mutually substitutable, when the production budget is limited, the labour 

demand equation is derived from the cost function. Labour demand is then the first derivative of the cost 

function to labour costs ( see Den Butter, 1991). These labour demand functions are then exclusively 

concerned with the demand for labour transformation. As already stated in the introduction (Coase, 1992, 

p. 714).: “What happens in between the purchase of the factors of production and the sale of the goods that 

are produced by these factors is largely ignored. (...) The firm in mainstream economic theory has often 

been described as a black box”   

 

In the absence of budget restrictions, the marginal optimisation method is used to provide a role for 

transaction costs in the decision-making process concerning the size and geographical splitting up of 

production. For this purpose, the demand for transaction labour has to become endogenous by connecting 
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it to the size of domestic and foreign production. The transaction costs are subsequently incorporated into 

the cost function. In this way, it becomes clear that the efficient execution of transaction activities leads to 

an increased value derived from transactions. As such, more possibilities are created for the utilisation of 

the comparative cost differences between countries at the task level. In this manner transaction activities  

become clearly  a source for creating value. 

 

According to current labour demand models, international fragmentation of production influences the 

short-term labour demand in the transformation sphere (Falk et al., 2005; Görg et al. 2005). According to 

Grossman and Rossi-Hansberg’s (2006, 2008) labour market model and a variation thereof by Köhler et al. 

(2010) that assumes labour market disturbances, labour demand is not differentiated into a demand for 

transformation labour and transaction labour. Nonetheless, transaction costs affects the make or buy 

decision (De Groot, 2001) and in the labour model of Grossman and Rossi-Hansberg and Kohler et al. (2010) 

transaction costs do play a role in the geographical organisation of production: offshoring only becomes a 

possibility when the wage cost advantage is not surpassed by transaction costs.   

 

In the Grossman and Rossi-Hansberg (2008, p. 11) model, the dynamic impact of offshoring on employment 

in the transformation sphere is emphasised: “The boost in productivity raises firms’ demand for low-skilled 

labour, which tends to inflate their wages, much as would labor-augmenting technological progress.”  This 

boost in productivity compensates the displacement effect, though the relative (negative) price effect of 

offshoring diminishes the productivity effect.  

The model presented in this chapter is a short-term model – as opposed to a fully fledged macroeconomic 

equilibrium model -that distinguishes transformation from transaction labour. The demand of both labour 

types in this model is endogenous. The model describes labour demand and shifts therein between 

production and transaction jobs within a manufacturing company in the home country. Productivity figures 

therefore  relate to the home  location. It does not otherwise follow that due to international 

fragmentation of production labour productivity increases across the entire production chain. Indeed,  the 

productivity differences between a home and host country can increase the number of jobs. Houseman 

(2007) notes on page 70:“… A company could save money by outsourcing labour but use more labour hours 

to produce the same output. Such cost savings represent a net gain in resources for the company, but they 

do not represent an increase in the productivity of domestic inputs, which is what the statistics are intended 

to measure.” 
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This means that the productivity advantage is not found in the numbers of total workers, but in the saving 

per unit labour costs which encourages the expansion of production and product innovation. In the second 

instance, this means that jobs in both the host and home countries will be created in the transformation 

sphere. The so-called expansion effect offers compensation for the displacement effect of international 

fragmentation of production. This expansion effect also occurs in the transaction sphere of additional 

market transactions and orchestration activities. In other words, an unravelling of the production process 

(Baldwin, 2006) saves factor costs in the transformation sphere, but factor costs increases in the  

transaction sphere.  Therefore, lower transaction costs stimulate international fragmentation of 

production, which results in an increase of global trade in tasks (Grossman et al., 2008) and a changed 

composition of the production and labour demand in the home country. This change is evident at a plant or 

branch level as well as at a macro level. 

 

In addition to displacement and expansion effects, the transfer effects of international fragmentation of 

production can also be distinguished. A transfer effect occurs when, for example, lower prices bring down 

the purchasing costs of business customers due to productivity advantages that are available elsewhere in 

the supply chain created by international fragmentation of production. Transfer effects also arise through 

lower prices for consumers, so spending effects and additional sales opportunities for commercial 

businesses also exist. Similarly, this effect applies to wage increases that are financed by the productivity 

advantage from international fragmentation of production. In the labour demand model presented below 

transfer effects are not taken into account. 

4.2 Model description 

This model uses a manufacturing company with fixed capital as a starting point. That is, the amount of 

capital that is designated for the production process is independent of its domestic and offshore 

distribution. Due to international fragmentation of production, the amount of decreased domestic capital is 

equal to the increased amount offshore. An perfect capital mobility is also assumed, so that there is no 

difference between domestic and international capital costs.  

The company produces a product with the assistance of set work tasks, each with varying degrees of 

complexity. Given the short-term situation, the company is confronted with diminishing returns in the 

production process. In addition to labour costs and the costs of procuring components, there are no further 

variable costs. In other words, raw and auxiliary materials are not taken into account. The parameters of 

this model are not empirically estimated, but they are assumed by calibration based on a realistic 
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estimation for a representative company. The effects of offshoring on labour demand  and the creation of 

value added will be analysed by using impulse analysis after changing assumptions in the base model  

Some of the tasks in the model are not restricted to a specific location. As such, a technical cost 

consideration is possible where some transformation tasks are relocated from the home country (Country 

A) to the host country (Country B). The production can therefore be divided and shared over a location in 

Country A        and in a location in Country B     . 

                                                                (1) 

The portion of domestic production in Country A is the total production minus the decimal rate of 

offshoring (   

                                                (2) 

where: 

                    

The decimal rate of offshoring is constrained by the fact that some transformation tasks are tied to one 

location. These ties occur because inputs and outputs are physically tied to one location, the production of 

critical parts offshore is not permitted or a technical cluster binds the company to the home country. 

The model therefore assumes two types of tasks: those that are restricted to a specific location and those 

that are not restricted to a specific location. By means of the exogenous variable  , the ratio between tasks 

that are restricted to one location and the total tasks are shown. It therefore holds that 0 <   < 1 and the 

offshore percentage is limited by the share of nonspecific location tasks so that: 

      

The possibility of the fragmentation of international production has consequences for the labour demand 

function.  Labour demand is, for this reason, divided into the demand for transformation labour (     ) and 

the demand for transaction labour (   ).  

                                                              (3) 

The demand for transformation labour in the home country (Country A) is determined by the size of 

production (  ) and the labour coefficient ( )  

As mentioned above, given the short-term character of the model, there is a situation of diminishing 

returns. The demand for transformation labour for Country A reads as follows: 
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   =                       (4) 

where: 

     

For the host country (Country B) with a labour coefficient, the demand for transformation labour then 

reads as:             

      =                       (5) 

where:  

              

The demand for transaction labour becomes divided into a demand that is associated with the execution of 

domestic transformation tasks and a demand that is linked to transformation tasks that are executed 

offshore. 

It is assumed that the transaction intensity of domestic transformation tasks (so-called vertical transaction 

activities to manage the internal production process) is smaller than the transaction intensity of 

transformation tasks that are performed offshore (so-called horizontal transaction activities to reconnect 

various parts of the  international production chain). 

This relationship is reflected in the different value between exogenous variable  1 and  2. The exogenous 

variable  1 is the coefficient that shows the relationship between the amount of transaction workers to be 

deployed and the number of transformation tasks to be perform in the host country (Qb). However, while 

variable  1 is an exogenous variable, its value is in fact determined by Q and  ,  each of which has an 

opposite influence on the value of   1.  A higher Q value provides economies of scale in the transaction 

sphere, and thereby ρ1 has a lower value.  In other words, there is a recurrent relation between Q and ρ1. 

A higher δ value assumes that more complex tasks are being relocated, which is accompanied by a higher 

ρ1 value.  Due to the opposing influence of Q and δ on the value of ρ1 and the recurrence relation between 

Q en ρ1 , and   it is necessary to consider ρ1 as an exogenous variable in behalf to determine Q and δ.  The 

exogenous variable  2 is displayed in the domestically executed transformation tasks (Qa). The  1 value is 

higher than the  2 value due to the assumption that additional activities are required to connect the 

various international production locations. However, as a larger portion of transformation tasks become 

offshored, the complexity of offshored tasks increases and thus transaction costs will claim a larger portion 

of the production cost advantage. The value of parameter  1  is thus related to the offshore phase.  
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Initially quite simple and easy to direct tasks will be displaced to the host country. In the following phase, 

the relocation is relevant to more complex transformation tasks, which raises transaction intensity and 

thereby also leads to an increase in the value of parameter  1. The value of the parameters in the model is 

subject to learning effects (as a result of which path dependency can arise) and technological 

developments. Thanks to social media, the possibility of reputation damage from opportunistic behaviour is 

greater, and thanks to better access to market information through IT, the problem of bounded rationality 

is smaller. In other words, depending on technological developments, experience and economies of scale, 

the value of  1 and  2  could decrease. 

       2                (6) 

      1  .                    (7) 

where: 

 1    > 0       

 2    > 0  

When taking into consideration international fragmentation of production, the domestic labour demand 

reads as follows: 

   =            +  1  . + 2              (8) 

Parts of the transaction activities are not related to jobs in the company itself. Transaction services such as 

communication and transport services are offered by third parties in this model. These transaction services 

(   ) increase by      

    =                             (9) 

This means that international fragmentation of production is limited by transaction costs and productivity 

differences and becomes further restricted by      The restriction implies that the optimal offshoring rate is 

determined by the condition that at the margin transformation costs plus transaction costs are equal in 

case of production at home and abroad.  

            
. +    .  2          =           +    .  1  . +            (10) 

 

where: 

  = wage  
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This equation can be seen as a variant of Coase’s theory. According to Coase (1992, p. 716, see also section 

3.3), there is only a case of specialisation if:  “... the costs of making an exchange are greater than the gains 

which that exchange would bring, that exchange would not take place and the greater production that 

would flow from specialization would not be realized.”  

In essence, equation 10 is a variation: a company utilises international comparative cost differences until 

the cost difference is completely compensated by “the cost of exchange”. These “costs of exchange” 

concern all transaction costs from the broad perspective of transaction management. By the international 

division of production, the total variable cost function reads as follows:  

VC =             
. +    .  2          +          +    .  1  . +                      (11) 

and the amount of marginal costs (MC): 

VC’= MC =                +    .  2         +         +    .  1   +          (12) 

With a given price level, an optimal Q can be calculated.  When   is known, the labour demand that is 

comprised of production and transaction labour can be determined. A given price level assumes a small 

open economy whereby expanding production does not influence the position of the collective supply 

curve. A similar situation occurs when expansion is limited to a single company with an insignificant market 

share. This situation is depicted for an individual company in Figure 4.1. The marginal cost curve (MC) takes 

a lower position due to international fragmentation of production, which can be considered as an individual 

supply curve. Therefore, the  price (P) and thereby average return (AR) and marginal return (MR)  are 

determined by the market and are not influenced by an increase in individual supply.  Through this  the 

relocation effect of international fragmentation of production in the transformation sphere will be  

compensated by the expansion effect in production (Q) without being limited by a negative price effect 

(Grossman et al., 2008).  Added to expansion effects in the transaction sphere, this may result in a net  

demand for labour. 
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   Figure 4.1 The fall in marginal costs by offshoring with 
                      perfect competition: individual company 
 

If it  is assumed that  a group of companies are relocating transformation tasks internationally, then the 

aggregate result of individual production expansion is a shifting of the collective supply curve to the right, 

and the price falls. For an individual company, this means that the negative price effect of the original 

production increase is adjusted downwards, as shown in Figure 4.2. The expansion effect on the 

transformation sphere is thereby reduced and consequently causes less compensation for the effect of 

relocation. Due to this negative price effect, a negative production volume effect is provoked , such that the 

final production effect is lower than what it would be without the reduction in price. In light of the transfer 

effect, the effect on price can also be considered to be positive because it benefits other sectors of the 

economy, by way of externality.  

It is more realistic to assume a situation wherein there is a partial rather than complete market force at 

work. The market in this situation represents one with imperfect competition. The new position of the 

marginal cost curve as a consequence of international fragmentation of production under this condition has 

by definition consequence s  for the price and for the size of production, as shown in the diagram in Figure 

4.3. 

If it is measured in line with consumers and producers surpluses, international fragmentation of production 

creates an increase in prosperity. A consumer surplus occurs when a group of consumers is willing to pay 

more than the prevailing market price. A producer surplus occurs when producers are willing to offer goods 

at prices that are lower than the current market price. Due to international fragmentation of production, 

the marginal costs of production decrease and the MC curve shifts to the right. 
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 Figure 4.2 The decrease in marginal costs by offshoring with  
                     perfect competition: group of companies  
 

Figure 4.3 shows that the consumer surplus therefore increases from ABC to ADE. The savings can act as a 

stimulus for other sectors or branches in the economy. The producer surplus also increases from BCFG to 

DEHI.  

 

Figure 4.3 The decrease in marginal costs by offshoring with  
     imperfect competition 
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A relatively strong increase means a widening of the financial base for product and market developments 

and therefore possibilities for further growth in prosperity. 

The flatter the gradient of the price-demand curve and the marginal revenue curve, the larger the effect of 

lower marginal costs on production volume. The price effect of international product fragmentation is thus 

reduced, and the expansion effect becomes stronger. 

To calculate the influence of international fragmentation of production on production size and the size and 

structure of employment in a situation of imperfect competition, the model must be supplemented with a 

price-demand equation: 

                    (13) 

where: 

  < 0 

and 

   > 0                                                                                                                 

Based on the total return equation: 

       
                  (14) 

the new production volume can be determined under imperfect competition by a marginal analysis where 

marginal return from profit maximising behaviour is equal to marginal costs: 

           =                 +    .  2         +          +    .  1   +         (15) 

Subsequently, using equation (8), the size and structure of employment and added value in the company 

can be calculated.  

4.3  Impulse simulation and relative price sensitive demand  

The size and composition of production and employment is partly determined in the model by the 

geographical structure of production. The geographical structure of production is affected by international 

differences in productivity (1/  and 1/  ), differences in costs for transformation labour  (     and      ), 

the level of transaction costs (  ,     ,     ,  1 and  2 ) and the degree to which production is restricted to a 

specific location ( ). International task specialisation takes place when lower transformation costs in the 

host country are not surpassed by an increase in transaction costs. This section addresses the impact that 

international task specialisation has on employment composition, productivity and the structure of value 
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added. It is assumed that there is perfect capital mobility, so there is no difference in capital costs between 

the domestic and foreign countries.  

In the first instance, the displacement effects of international fragmentation of production are viewed with 

the assumption of a fixed size of production. In the second instance, the size of production  is variable. 

Lower marginal transformation costs  due to international fragmentation of production increased the 

optimal production level and  in addition to the displacement effects,  expansion effects arise.  In both 

cases, international fragmentation of production has consequences for the transaction intensity of 

production and as a consequence for the employment structure as well.  In the impulse simulations of this 

section the labour demand model is used as a kind of accounting model where effects of various impulses 

are calculated using parameter values of the model by way of calibration. Moreover the sensitivity of the 

impulse effects is investigated using different parameter values. 

4.3.1 The relocation effect 

Without international fragmentation of production      , the domestic employment in a company 

consists of production and transaction workers who orchestrate domestic production. Equation 8 then 

reads as follows: 

    =        +  2  .           (8a)  

 The effect of international fragmentation of production is that domestic transformation tasks are relocated 

(   ) and the amount and nature of transaction work changes. As explained in the model description, the 

  value is determined by the equality between transformation and the transaction costs for domestic and 

offshore production (see equation 10) of the marginal task. A constant volume of production          

includes international relocation of transformation tasks and a loss of value added and jobs. However, this 

effect is somewhat compensated for in the transaction sphere. This compensation means that the 

composition of the value added changes considerably.  

On the basis of a displacement effect by a constant Q and the shifting nature of the transaction work, the 

labour demand equation can be rewritten as follows:  

   =             +  1   . + 2             (8b) 

With constant productivity and production volume, the offshoring of tasks means that fewer workers are 

required in the transformation sector. Because these tasks are no longer internally planned and 

administered, a portion of the transaction work decreases ( 1        ). Conversely, international 

fragmentation of production creates more transaction work than it saves because   1 >  2. The 

displacement effect is therefore partly compensated in the transaction sphere whereby the value added in 
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the home country increases in transaction intensity. Therefore, transaction wages receive a higher share of 

the total amount of wages. In addition, costs are incurred in the procurement of transaction services (   ) 

and components. The result is that the production cost advantage is largely absorbed by extra transaction 

costs. These costs do not result from an increase in the number of workers, but are the result of a higher 

average wage level. It is assumed that the transition from fewer transformation tasks to an increased 

number of international transaction tasks is paired with higher education requirements and salary levels. 

The ‘Nationale Vacaturebank’ (a Dutch  jobs database)  shows that educational requirements for sheer 

production process workers are lower than for transaction workers.  For employees such as Lathe 

Operators, Welders,  Assemblers, Millers and Production Workers, Primary Education, Preparatory 

Vocational Secondary Education or Senior Secondary Vocational Education (the first and second levels) is 

required. For transaction workers such as Project Managers,  Purchasing Agents, Production Planners,  

Legal Assistants,  Outsourcing Managers or Outsourcing Coordinators, Senior Secondary Vocational 

Education (the fourth level), University of Applied Sciences or Research University education is required. As 

a result, the development of labour productivity and the operating profit development will diverge.  

Another reason for this divergence lies in the fact that international fragmentation of production prompts 

the (additional) purchasing of transaction services.  

As there are fewer transformation tasks, additional marginal returns become apparent while redundant 

transformation jobs are replaced by additional transaction jobs with a higher wage base. In other words, 

the remaining and expanded tasks represent a higher value added. However, as purchasing components 

and transaction services have become part of the production value, the value added as a whole will 

decrease in cases of a constant production volume. The result is that the proportion of the value added  

(               
  

                in the production value also decreases.   

Section 2.3.4 already notes that a decreasing share of value added in the production value is an indicator of 

international fragmentation of production.  

For a given production volume and productivity in the transaction sphere, most of the value added 

originates from transaction activities. Higher productivity in the transaction sphere causes less 

compensation for the displacement effect in the transformation sphere; however, it is favourable for profit 

development. In this manner  a better basis for expansion effects through product and market 

development arises.  
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4.3.2  Impulse simulation  

Using a price demand equation whereby   = - 2 and   = 30 a numeral impulse simulation is carried out 

using  the values of the parameters from the variable cost function as shown in Table 4.1. Table 4.1 also 

shows the corresponding endogenous delta values. In order to calculate the value of delta, the basis is the 

production without offshoring  by putting delta to zero  in equation 15.  When this production is re-entered 

in equation 15,  given the values of the parameters,  delta can be determined. By adjusting the parameter 

values  the implications for the offshore decimal rate, production scale and composition of employment 

can be established. In situation A, the difference in overseas wages is a factor of 10, and the productivity 

difference is a factor of 2. It is further assumed that transaction workers employed by the company earn 

more than half as much as production workers, while external transaction workers earn the same as 

production workers. External transaction workers in logistics and transportation do not necessarily possess 

higher education levels than production workers. In situation B, the wages of production workers in the 

host country doubled, and in situation C, the productivity in the host country doubled. To conclude, there 

was an increase in the efficiency of the transaction workers in situation D. Each change is analysed as a 

separate impulse, the results of which are shown in Tables 4.2 and 4.3.  

Based on the effect of relocation, Table 4.2 shows relative differences in employment, production and 

profit in comparison to onshore production. Despite the offshoring of transformation tasks, the decreased 

share of value added is relatively small. This result is a consequence of the expansion effect in the 

transaction sphere which includes higher average wage costs, and a growth in profit. 

  Table 4.1 Delta and parameter values 

 
 

 

Rising transaction costs from the procurement of transaction services and the hiring of additional 

transaction personnel at higher average wages ensures that growth in profits remains behind productivity 
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growth. Rising transaction costs in terms of volume are also indicated through a strong rise in the 

proportion of transaction workers in the composition of the employees in the company. A larger proportion 

of value added originates from transaction activities that are partly due to the higher wage of transaction 

workers. Due to the displacement effect, the proportion of value added in the production value decreases. 

It is notable that a lower value of   of  1, or a smaller difference between   and  ,  given equation 10,  

increases the offshore percentage but does not decrease in all cases the share of value added in the 

production value. As such, a higher productivity in the host country (situation C) leads to a higher offshore 

percentage and a higher share  of value added  in the production value. The expanding volume of 

transaction workers with an associated higher wage and the additional procurement of transaction services 

is responsible for this situation. In situation D, the decimal rate of offshoring is also higher than in A, but 

because D has higher productivity in the transaction sphere, fewer transaction workers are necessary, 

which lowers the value added and thereby its share of the production value. In comparison to the cost of 

production cost advantage, a smaller transaction cost advantage exists, and thus the profit in situation D 

rises sharply.   

  

  Table 4.2 The displacement effect of offshoring (percentage deviations from the onshore situation) 

 
 

4.2.3 The expansion effects of international fragmentation of production 

Up to this point, it has been assumed that international fragmentation  of  production does not influence 

the size of the production. However, the productivity effect of international fragmentation of production 

offers, if yielding higher profits, additional possibilities for product and market development. In this way, 

expansion effects may occur in the transformation sphere. When productivity effects result in an 

improvement of the competitive price position, then expansion effects occur through a broadening of the 

export possibilities. For individual companies, international fragmentation of production can lead to 



97 

 

expansion effects that are caused by a larger market share. This larger share is the result of outcompeting 

companies that do not offshore production and will therefore suffer from a productivity disadvantage 

(Kleinert and Zorell, 2012). Furthermore, Kleinert and Zorell (2012) conclude that due to constant 

transaction costs (offices, IT equipment and schooling), the most productive companies have 

transformation tasks fragmented internationally. Hence, self-selection explains the productivity difference 

between companies that do and those that do not offshore their transformation tasks (see also  Möhlmann 

and De Groot,  2013) 

 

The starting point in this section is that international fragmentation of production lowers marginal costs 

and thus, assuming a fixed or a variable price, the optimal production volume increases. The extent to 

which this effect occurs is dependent on the price effect (see Figure 4.3). If a higher production volume can 

only be sold by a lower price, then the expansion effect is inhibited with negative effects for company 

profits and employment.  

By equating marginal returns with marginal costs (where   > 0), the optimal production volume can be 

calculated. In this case, two situations are looked at: a situation with and without constant prices. It is 

conceivable that a company has a small market advantage and that the quantity that is offered is adjusted 

to the market price (see Figure 4.1). In that case, the price for the company is a given and equal to the 

equilibrium price in the market (          ). It is also possible that, due to the market situation or 

competitive position, price competition may play little or no role whatsoever. 

Assuming a constant price and then determining the optimal quantity, equation 15 is rewritten as: 

       =                 +    .  2         +          +    .  1   +          (15b) 

International fragmentation of production in combination with constant prices and maximizing profit  

results in a higher optimal production volume. An increase in wage difference  between country A (   ) and 

country B (   ), leads ceteris paribus, according to equation 10, to an increase of  , as well as a decrease in 

the productivity difference or an increase in the productivity of transaction workers. Because the marginal 

costs of production become lower, the optimal production volume increases (according to equation 15b). 

As a result of expansion in the transformation sphere marginal returns will  (because of a fixed capacity) 

according to equation 4, diminish. In other words, expansion in the transformation sphere requires  a 

relatively large number of labour. This result comes at the expense of productivity and limits the expansion 

effect of international fragmentation of production.  



98 

 

Another limiting factor to the expansion effect lies in the development of the price. When assuming price-

setting behaviour, the product price is dependent on the production volume (see also Figure 4.3) and the 

expansion effects will be smaller. Equation 13 shows that a higher production volume has consequences for 

the price, and vice versa. That means that marginal returns vary with production volume. To equate these 

results with marginal costs (which are now lower due to international fragmentation of production), the 

new optimal production volume can be determined. The negative price effect ensures that the production 

expansion from a profit maximisation perspective remains limited. Thus, there is less compensation for the 

relocation effect. Because the expansion in production is less than when a constant price is applied, the 

disadvantage of diminishing returns has less of an effect, and the productivity would be higher if the price 

were constant.  Because of the lower price, the higher productivity does in comparison with the volume 

adjustment not translate to a higher profit. Therefore the financial basis for product and market 

development becomes smaller.  It should be noted, however, that with a lower price, customers will save 

money that can be used for purchases in other branches. Due to this transfer effect, employment in other 

branches may increase.  

To illustrate the expansion effects numerically, a model simulation is carried out using the same parameter 

values as with the relocation effect. The results of these simulation are shown in Table 4.3. The difference 

in the expansion effects is clear. When the price is held constant, the production increases noticeably more 

than at a variable price. This increase is also expressed in the development of employment. With a variable 

price, the employment decreases less than with a given production volume; however, with a constant price, 

the decrease  is even converted to employment growth. As a result of diminishing returns in the 

transformation sphere and the higher transaction intensity, the productivity at constant prices decreases 

considerably when it is compared with onshoring.  Concerning the impact of transaction costs on the 

productivity effect of offshoring Möhlmann and De Groot (2013) give a similar explanation.  Despite this 

fact, offshoring is attractive from a profit maximisation perspective, because a higher production volume 

increases the total profit considerably compared to onshore production. International fragmentation of 

production thereby strengthens the financial basis for product and market development, which again leads 

to expansion effects in the transformation sphere. This mechanism also occurs to a lesser degree with 

variable prices due to the negative price effect. 
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   Table 4.3 The expansion effect of offshoring (percentage deviation from onshore situation)  

 

The relatively strong expansion effect when prices are constant has consequences for the employment 

structure: the proportion of transaction workers rises less quickly than it would with variable prices. Due to 

a higher efficiency of transaction workers,  the share of transaction workers actually decreases in situation 

D. This result of transaction management contributes in various ways to a higher profit. Indeed, transaction 

management leads not only to lower costs, but it also stimulates further international fragmentation of 

production, which has the consequence of lower transformation costs  and gives the production an 

additional impulse. In this way, transaction management creates additional value added. Due to the 

increased efficiency of transaction workers, the share of transaction work in the value added decreases. 

Except for B, the share of value added in the production value at a constant price decreases more than it 

would with a variable price.  

4.3.4 Impulse simulation with a relative price sensitive demand function 

Price development has a large influence on the consequences of international fragmentation of production 

for the composition of employment, productivity and the structure of value added. When assuming  

ϕ = - 0.2 and λ = 15, the sales price curve is flatter than in the previous impulse simulation. This change has 

as much of a consequence for the delta values (see Table 4.4) but different results for employment, 

production and yield than previous impulse simulation. 

 

 Table 4.4 Delta values by a relative price sensitive 
      demand function 

 

It is clear from Table 4.5 that the displacement effect by a relative price sensitive demand function leads to 

greater profit, a lesser decrease in employment and decreased productivity growth. For the employees and 
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company, the international relocation of transformation tasks is more favourable in combination with a 

relatively price sensitive demand than with a relatively price insensitive demand.  

    Table 4.5 The displacement effect of offshoring (percentage deviation from onshore situation) 

 

Table 4.6 makes clear that with a relatively price sensitive demand, with the exception of one situation, 

there are no negative productivity effects.  Only  situation C ( wherein Q is variable and P is constant) a 

negative productivity effect occurs due to diminishing returns caused by a relatively strong expansion effect 

in the transformation sphere.  Despite this fact profit increases  strongly.  

Nevertheless, just as in the previous impulse situation, the  profit increase in situation D  is due to more 

efficient transaction workers stronger than  in situation C. Expressed as production volume, the expansion 

effect by variable prices is stronger than the expansion effect at constant prices. This is a consequence of 

the fact that a constant and therefore relatively high price limits a strong expansion effect with a relatively 

price sensitive demand.  

  Table 4.6 The expansion effect of offshoring (percentage deviations relative to the onshore situation) 

 

Because the disadvantage of diminishing returns has less of an influence on productivity development, it is 

more favourable overall than a relatively price insensitive demand.  The effects on employment are 

favourable at both constant and variable prices; however, a constant price leads to a smaller rise in the 
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case of a price sensitive demand than in the case of a price insensitive demand. Just as with a relatively 

price insensitive demand, which is measured in line with the proportion of transaction workers and the 

share of value added, the transaction intensity of the output with a variable price is larger. Therefore, this 

situation is explained by the difference in expansion effects.   

4.3.5 Findings from the simulation 

Labour demand is not merely a result of a technical relationship that is evident in the traditional production 

function. As discussed in the introduction to this chapter, and according to traditional economic theory, 

marginal factor productivities are made equal to the factor costs whereby an optimal production level 

arises based on maximum profit. The amount of labour that is required depends much on the empirics of 

labour demand in these specific situations. The novelty of the labour demand model of this section is that it 

endogenises the organisation of production by taking into account that production can be split up and 

spread over two locations.  The labour demand is no longer derived from production theory where the 

organisation of production is given and exogenous,  it is now also dependent on the geographical split up  

of transformation activities and the corresponding transaction activities. In the new labour demand 

function, labour is therefore separated into demand for labour from transformation activities and demand 

for labour from transaction activities. 

Impulse simulations using a calibrated version of this model show that a change in the percentage of 

offshore activities, and therefore a change in the geographical separation of transformation activities, not 

only affects the size of employment but also its composition. The simulation results show that through a 

constant production of finished products, the demand for transformation labour decreases in favour of the 

demand for transaction labour. The character of a company therefore changes as the composition of its 

value added includes more transaction labour. The company  becomes less of a production company and 

more of an orchestration company. This change gives the company an increase in profit that forms the 

basis for more investment in product and market developments. The increase in profit is less than the 

productivity effect. With the absence of a negative price effect (indeed, the production volume remains the 

same) and the extra transaction activities, the value added decreases less than the total number of 

employees. In this situation, the value added per employee therefore rises sharply. The stagnation in profit 

that is associated with this productivity effect is the result of a changed composition in the employee base 

whereby the company is faced with a higher average wage. 

A change in the geographical distribution of production also influences the cost structure and the level of 

costs that can lead to direct and indirect expansion effects. Indirect expansion effects occur when the 
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lowering of costs is incorporated into prices or when higher profits lead to investments in product and 

market development. A transfer effect is said to occur when lower prices lead to additional spending in 

other branches. These indirect expansion effects are not included in the model. Direct expansion effects are 

endogenised. A change in the geographical distribution of production leads to a decreasing marginal cost, 

while, depending on the price demand equation, a new optimum production arises. This situation leads to a 

substantial expansion effect as shown in Tables 4.3 and 4.6, especially if not accompanied by a fall in prices 

(and the marginal returns remain constant). With variable prices, the expansion effects are smaller, which 

affects the impact on employment . As a result of relocation, the net loss of jobs converts to strong growth 

due to expansion effects when constant prices are assumed. In the case of variable prices, there is only a 

smaller decrease in employment.  It must be noted that a lower price can be of benefit to other sectors. 

This transfer effect can take the form of lower costs, whereby the productivity effect is displaced to other 

sectors or expressed through increased sales.  

Considering the results that are shown in Table 4.3 and Table 4.6, the negative price effect has a strong 

influence on the employment effect of international fragmentation of production. That effect is also 

evident in the adjustment to the price-demand equation. If greater price sensitivity is introduced, the 

difference in expansion decreases and therefore alters the employment effect. In other words, the more 

price sensitive the demand side is, the smaller the difference will be with regard to production and 

employment at a constant price level and the bigger the difference at variable prices. 

Regardless of whether the price is assumed to be fixed or variable, transaction labour comprises a greater 

proportion of the value added due to international fragmentation of production. This situation does not 

mean that in all situations the proportion of transaction workers in the total headcount will increase. Such 

a condition was not true in three of four cases that combined a relatively price sensitive demand with a 

constant price. Diminishing returns increased the demand for transformation workers, especially when 

there was a relatively large expansion effect. Finally, profits mostly rose sharply, especially in situations 

with a relatively price sensitive demand. This was evident with both variable and constant prices. Both 

cases provide a financial basis for investment in new business activities. 

The impulse simulation shows that international fragmentation of production changes the character of 

companies with regard to the composition of employment and value added. Depending on the expansion 

effects in the transformation (of which only the direct expansion effects are included in the model) and 

transaction spheres, international fragmentation of production can greatly benefit employment. The most 

favourable benefits occur after an increase in productivity in the host country. However, while this situation 
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promotes international fragmentation of production, employment increases the most under constant 

prices. When the productivity of transaction workers increases, the decimal rate of offshoring is at its 

highest. This situation delivers an exceptionally strong expansion effect, but due to the increase in 

productivity in the transaction sphere, it does not lead to a similarly strong growth in employment. This is 

the most favourable position for the company. When the productivity of transaction workers rises, the 

comparative cost differences in the transformation sphere can be better utilised by companies. This 

situation generally holds for most companies; that is, companies that do not have to calculate cost 

advantages into prices stand to gain the most profit from international fragmentation of production. It is 

most beneficial for employees when a relatively price insensitive demand is involved. For businesses, a 

price sensitive demand is more favourable. The interests of companies and employees are therefore not 

the same in every situation. 

The labour demand model shows that international fragmentation of production creates value in the 

transaction and transformation spheres. International fragmentation of production lowers marginal costs 

so that the optimal production level rises. Lower transaction costs strengthen this situation whereby the 

creation of additional value occurs in the transformation sphere, which is partly dependent on operating 

costs in the transaction sphere. By endogenising the demand for transaction labour and incorporating  

transaction costs in the cost equation, the composition and source of value added creation becomes more 

transparent. It becomes clear that value creation and productivity growth are not only rooted in the 

transformation sphere but also (and in an increasing degree due to international fragmentation of 

production) in the transaction sphere.  

4.4 International fragmentation of production in a multi sector model  

International fragmentation of production is not an exclusive strategy that is employed by a single 

company, and its effects are even less confined to a single company. Assuming a full utilisation of 

production factors, the Rybczynski and Stolper-Samuelson theorems can be used to illustrate the 

consequences of international fragmentation of production for employment, production and the 

distribution of income in a multi sector model. 

4.4.1 Constant goods prices and factor intensities  

From the micro model, it became clear that the expansion effect of  international fragmentation of 

production is most fully realised when sales prices are assumed to be constant. This assumption is 

compatible with the Rybczynski theorem (Södersten, 1980). Because the Rybczynski theorem assumes 

constant sales prices, the factor prices and factor intensities are also known. The Edgeworth production box 
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diagram in Figure 4.4 shows what constant sales prices mean in the framework of international 

fragmentation of production. The presented factor box diagram shows the possibilities of producing (goods 

or services) A and B by using a production isoquant. Evident from the radius vector is that production of A is 

relatively capital-intensive, and production of B is relatively labour intensive. As long as both isoquants do 

not touch, labour and capital are under-utilised.  

Indeed, at point X, all the available labour ( ) and capital ( ) are utilised; however, there is no evidence of 

an efficient situation. Through a decreased use of C and an increased use of L, the same amount of B can be 

produced and, simultaneously, more of A can be produced as well. Point Z therefore has an efficient 

distribution of the present production factors over both sectors, and both have production isoquants with 

common tangents. It holds true that                 (whereby   = wages and   = capital 

compensation) and therefore    
  

  
 =   

 

 
 .  

This equation also applies to point Z. For both production isoquants dQ =0 or rather:  

dQ=
  

  
 dL + 

  

  
 dC = 0. By point Z, there exists a least a cost combination wherein the marginal substitution 

rate is in absolute terms equal to the marginal productivity ratio and the factor price ratio                                  
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/
  

  
   

 

 
). 

 
      Figure 4.4 Edgeworth production box diagram 
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Because all optimal production combinations are connected with each other, a so-called contract curve 

exists. Given the surface area of the factor box, production can only rise through technological progress or 

a more efficient organisation of production. A more efficient organisation can also be achieved through 

international fragmentation of production. 

By moving transformation tasks abroad, the contract curve is extended, and a higher level of production 

becomes possible. This situation shows the productivity effect of international fragmentation of production 

(Grossman and Rossi Hansberg, 2006). This situation is shown in Figure 4.5, where the available amount of 

labour is allowed to increase. Indeed, international fragmentation of production allows for a higher 

production volume in the home country with the same number of employees.  In the factor box this is 

expressed by freed up labour (∆L). Grossman and Rossi-Hansberg (2006) call  this the labour supply effect. 

The area of the factor box therefore increases and thus the optimum point shifts from Z to Y. International 

fragmentation of production leads to additional (potential) value creation at the macro level. Through a 

complete redeployment of labour, this additional (potential) value creation is paired with a shift in the 

sectors’ shares of the national production. Broader possibilities for international fragmentation of 

production can benefit the sectors, which results in relatively large amounts of labour.  

 

                    

         Figure 4.5 The labour increase with constant prices and constant factor intensities 

            Source: Södersten (1980 p. 127)  



106 

 

From Figure 4.5, it is evident that given the price of goods and factor intensities (the radius vectors are 

parallel), international fragmentation of production leads to production that shifts to the relatively labour 

intensive sector B.  

Moving labour tasks to countries with lower labour costs provides the greatest benefit for sectors with a 

relatively labour intensive production. Production in a sector is stimulated when the principle of constant 

good prices and factor intensities is not associated with lower prices or higher wages. The maximum 

expansion effect is seen when there is a full reoccupation. Without these principles, a completely different 

picture emerges.  

4.4.2 Flexible goods prices and factor intensities 

If the price of goods and factor intensities are not assumed to be constant, an opposite movement is 

detected. As is evident in the micro model, the expansion effect is inhibiting when prices are flexible. A 

simple numerical example using two goods with differing factor intensities illustrates this phenomenon at 

the  macro level. Producing product   requires relatively high number of capital and product  , requires 

relatively high number of labour. If it is assumed that product   requires one unit of labour and two units of 

capital, then the total cost function shows that for  :  

                  

Where   represents the wage income and   represents the capital income. 

For capital-intensive product B, the total cost function reads as: 

               

Assuming a residue-free distribution and a given price of 75 for   and of 100 for   then the remuneration 

ratio  /   can be determined as: 

          = 75  

       = 100  * 2 = 8   + 2   = 200 

so that 

7   =125 

  = 125/7 = 17.86 and c = 28.57.  

It follows that  /  = 1.6.  

Costs decrease if the production process of   is split up and part of the tasks are relocated offshore. As seen 

previously, this stimulates the sector, which has offshore transformation tasks at the expense of the sector 

that did not. In the context of a large country, then the price of product   decreases to, for the purposes of 
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this example, 60. In an analogous manner, above we can calculate that wage income decreases to 6.43, and 

capital income rises to 34.29. The ratio of  /  thereby rises to 5.3. Thus, a change in relative prices 

apparently changes the factor price ratio at the expense of labour. For this type of situation, Grossman et al. 

(2006) refer to a relative price effect whereby the international terms of trade (identified in 

impoverishment) worsen (Deardorff, 1998; Grossman et al., 2006). This relative price effect occurs to the 

detriment of the production factor that is most intensely used in producing the product that has decreased 

the most in price. This effect is termed the Stolper Samuelson effect, and it is represented by use of the 

factor box in Figure 4.6. Because, due to the price decrease of product  , product   becomes relatively 

more attractive to produce; the production combination in Figure 4.6 shifts from point Z to point X on the 

contract curve.  Therefore, a surplus labour supply exists for two reasons: (1) the displacement effect of 

international fragmentation of production and (2) the shrinking effect as a result of the negative price 

effect. Grossman et al. (2006) refer to this situation as the labour supply effect of offshoring, which gives 

rise to an adjustment in wages to absorb the resulting oversupply of labour. A downward adjustment in 

wages invites substituting processes and changes the price factor relationship as shown in the crooked 

contract curve in Figure 4.6. The proportion of capital income in the national income therefore rises. 

Indeed, prior to the price reduction and assuming a residual free distribution, it holds that:          . 

After the price reduction:            . and    >  * en   <  . Because, due to the full utilisation of the 

present production factors,   and   are constant, it also holds that:             and          . In that 

case, international fragmentation of production has consequences for categorical income distribution.   

 

 
       Figure 4.6 Effect price reduction of a labour intensive product 
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According to the Stolper Samuelson theorem, the scarce production factor will take a greater portion of 

national income. The IMF (2007, p. 173) has qualified this assumption, stating that:  “Each channel of labour 

globalization (trade prices, offshoring, and immigration) individually plays a relatively small role in 

explaining the decline in the labour share.”  

On the one hand, this phenomenon has to do with the fact that the productivity effect and the price effect 

are opposing forces, and, on the other hand, because no consideration is given to the fact that, in addition, 

expansion effects as well as transfer effects exist whereby certain sectors stand to profit from the offshore 

activities of others. This situation is caused either by additional spending by consumers to save money or by 

lower purchase costs. The dynamic effects of international fragmentation of production allow the demand 

for labour to recover. They also contribute to higher innovation budgets and thereby an increased demand 

for more highly-educated personnel. Depending on the scarcity ratio, this situation can also lead to a rising 

proportion of earnings. Finally, the traditional theory ignores the impact on transaction sectors. 

International fragmentation of production does lead to additional demand for services in transaction 

sectors. That demand creates employment at different levels and perhaps explains why the influence of 

“labour-globalisation” is limited in the income share of labour.  

To illustrate the importance of transaction sectors in the Dutch economy Figure 4.7 shows that  the share 

of employment in the so-called transaction sectors (trade, transport, storage and communication and 

financial services) rose in the period from 1990 to 2008 by 17 per cent. 

 

Figure 4.7 Percentage distributions of sectoral transaction and transformation jobs  
                   in the commercial sectors 
                          Calculations based on CBS Statline database 
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In reality, the relative increase of the total transaction jobs can be larger because international 

fragmentation of production also increases the total number of transaction jobs in the transformation 

sectors (including manufacturing). The extent to which this occurs will be seen in the results of the 

company research that is discussed in Chapter 7. 

4.5  Conclusion  

By endogenising the demand for transaction labour and by incorporating transaction costs into the cost 

function, a connection is established between transaction management and value creation. Indeed, as 

transaction activities are performed at lower costs, more value from existing transactions is extracted, and 

the possibility for international fragmentation of production increases. Thus, marginal costs decrease, and 

optimal production levels rise. The effects of relocation are then amply compensated by scaling up 

production in the transformation sphere and through additional transaction activity. 

 

When the productivity gains  of international fragmentation of production are passed on in the selling 

price, cost advantages are produced in other sectors. The two-sector model shows that this effect leads to 

up-scaling in other sectors where, depending on the difference in factor intensities, the categorical 

distribution of income also changes. Conversely, in the case of constant prices, up-scaling occurs in sectors 

that have offshore transformation tasks. The compensation for loss of employment thereby increases, and 

net employment growth is allowed to increase. This conclusion is consistent with the results of the 

microeconomic labour demand model. Other studies point to similar conclusions (Ligthart, 2008; Moser et 

al., 2009; Kohler and Wrona, 2010). 

 

The introduction of this thesis already noted that the current literature concerning the relationship 

between labour demand and international fragmentation of production in the manufacturing industry  uses 

a particularly static perspective, in which displacement effects in the transformation sphere are central 

(Haverhals et al., 2004; Falk et al., 2005; Görg et al., 2005; Blinder, 2006, 2009; Kirkegaard et al., 2007; 

Bachmann and Braun, 2008; Smith and Rivkin, 2008; Heyma et al., 2008; Van Gorp, 2010). These 

publications do not take into consideration the up-scaling effects, strategic reorientation and impact on 

labour demand in the transaction sphere. Publications have noted that international fragmentation of 

production leads to job creation through a better competitive position (CBS, 2008; Bottini et al., 2007; 

Michel et al., 2009; Wagner, 2009; Kohler et al., 2010; Mitra et al., 2009; Moser et al., 2009 and Ottaviano 

et al., 2010; Munch, 2010). Where this expansion takes place is not clear; however, these articles make no 

indication as to the labour demand effects in the transaction sphere. However, some publications, including 
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CBS (2008), Mitra et al. (2009), Moser et al. (2009) and Van Gorp (2010), indicate that transaction activities 

are a barrier for international fragmentation of production. 

The transaction sphere plays a role in the labour market model of Grossman and Rossi-Hansberg (2006, 

2008) and in a further variation developed by Köhler et al. (2010). These articles indicate the role of 

transaction costs in the geographical organisation of production, but they do not include employment 

effects. 

In order to include such labour demand effects in this thesis a new labour demand model was created.  In 

this labour demand model, transaction activities are endogenised and incorporated into the cost function. 

In this way the black box of traditional growth is opened.  Changes in the transaction sphere through 

transaction management or the geographical reorientation of production processes affects the production 

volume and value added through marginal optimisation. This conclusion leads to a number of interesting 

implications: 

 transaction costs influence the optimal decimal rate of offshoring and thus influence the optimal 

production volume and  the share of the value added in the value of production.  Depending  on  

price development , expansion effects in the transformation sphere (up-scaling) and in the 

transaction sphere (transaction and orchestration intensive production) will occur. There seems to 

be a net effect on employment, given that the simulation results are positive. 

 the share of transaction employees in the workforce therefore, depends on a number of 

characteristics in the international organisation of production. The reduction of transaction costs 

through adequate transaction management can foster  international fragmentation of production, 

with a relative small  increase in the number of transaction workers. However, due to the 

expansion effect in the transformation sphere there may be an additional demand for transaction 

workers. 

 international fragmentation of production is not necessarily accompanied by a rise in productivity. 

The scale of production can increase without an increase in productivity. The model contains an 

important explanation for these: diminishing returns in the transformation sphere in combination 

with an increase in total transaction workers  

 

As mentioned above, the parameters in this model are not estimated on empirical grounds. Rather, they 

are calibrated and assumed on the basis of how a representative company may be considered. The  labour 

demand model just aims to illustrate the importance of transaction activities in the cost structure and 

creating value for industrial companies that relocate their transformation tasks internationally. In this case, 
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given the aim of this model, a number of parameters fulfil a crucial role. These parameters include the 

difference in wages between production workers and transaction workers (    and    ), the difference in 

the cost of wages of domestic and foreign workers (    and    ), the productivity difference between 

domestic and foreign workers (    and    ), the transaction intensity of the transformation tasks that are 

performed offshore and the transformation tasks that are performed domestically (   and   ) and the 

importance of non-company related employment transaction costs (   ). These parameters influence the 

degree of offshoring and therefore the optimal production volume, composition of value added and 

employment structure. These parameters should be tested empirically to further refine the model. 

The implications of  the simulation model, which state that international fragmentation of production leads 

to up-scaling in the transformation sphere and leads to additional transaction activities, are tested through 

company research (see Chapters 7 and 8). This conclusion is based on a number of assumptions that 

require further substantiation. For example, it is assumed that there are no international differences in 

capital costs. Given the differences in political policy with regard to foreign investment and differences in 

capital cost usage by unreliable energy supply, this assumption clearly requires a correction. It also assumes 

no advantage of scale in the transaction sphere and that the increasing demand for transaction workers 

supposedly slows with the degree of offshoring. This finding will require further empirical study. 

Although the model shows the role of value creation in transaction management, it is not assumed to be 

complete. The reason is to prevent the creation of a too complicated model that would reduce the 

illustrative goal for this thesis. For this reason, there are certain factors that are not incorporated into the 

model: 

 the incorporation of a strategic reorientation. The model presents savings to be utilised for 

lowering prices and not for developing new products and markets. Value creation not only occurs 

in existing product offerings, as assumed in the model, but also through the development of new 

products. In other words, the impact of the endogenisation of transaction activities is more varied 

than the model suggests. 

 the degree of complexity determines to a large degree the possibilities for offshoring. The model 

presents the decimal rate  of offshoring as dependent on cost difference. In this case, differences in 

complexity play no role. 

 a translation of production cost advantages to sales prices can mean that the creation of value can 

also occur in companies other than in one that relocates transformation tasks overseas. This aspect 

is not incorporated into the model. The model is based on one company. This level of aggregation is 
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too low to show causal links between transfer effects and employment effects. The abstraction of 

this process is further consistent with the aims of this thesis. 

 the model makes no distinction between various types of labour in the transformation sphere. It is 

quite conceivable that the vulnerability of jobs to offshoring shifts to education level and task 

content. Regarding the concept that lower-educated workers compete with cheaper labour in Asia, 

international fragmentation of production primarily leads to job losses in the lower-educated 

segments (Feenstra and Hanson, 1996, Dearhoff 2001, Görg, 2011). On the other hand, Van Gorp 

(2010) and Bachman and Braun (2011) conclude that international fragmentation of production has 

negative employment effects for medium-skilled workers. 

 

The following chapter continues from this last point and addresses the question of which professions are 

more likely to be offshored. 
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PART II  The impact on the labour market of a shift  

to a transaction economy  

 

 

Traditional theory stipulates that differences in productivity and the availability of production factors 

between countries lead to intersectoral international trade in finished products (Helpman, 2010). As 

mentioned in Chapter 2, improvements in communication and transportation techniques deepened 

international specialisation at the task level. This trend manifests itself in the growth of international trade 

in the intermediate products that now comprise more than half of the global trade of non-fuel goods 

(WTO-IDE-JETRO, 2011). This trade in tasks (Grossman and Rossi–Hansberg, 2008) has given international 

trade an increasingly intrasectoral characteristic. 

International fragmentation of production occurs at the expense of employment in the transformation 

sphere. However, this expense is compensated for by the expansion effect that results from increased 

productivity from offshoring (Grossman and Rossi-Hansberg, 2008). Indeed, this effect on productivity 

increases financial possibilities for the expansion of existing activities and the creation of new markets. In 

actual fact, trade in tasks therefore delivers the same specialisation and productivity advantages as trade in 

finished products: “If trade is good, then more of it – through trade in tasks – is better” (Kohler and Wrona, 

2010). In addition to expansion effects in the transformation sphere, international fragmentation of 

production also affects the size of transaction activity. International fragmentation of production increases 

the proportion of activities that are focused on the creation of transactions and reconnecting the 

internationally distributed production chain. 

This point of the thesis addresses the third question regarding international fragmentation of production 

and its impact on the labour market. To this end, Chapter 5 identifies occupations (defined by Statistics 

Netherlands) which are sensitive to displacement by offshoring and, through the use of existing research, 

investigates its macro-economic impacts. Chapter 6 places international fragmentation of production in a 

dynamic perspective in which the consequences for  the labour market are partly influenced by the 

productivity effect in the transformation sphere and the influence of the transaction intensity of 

production. As shown in Chapter 4 through the use of a labour demand model, there are important 

compensatory effects for the displacement effect of international fragmentation of production.  
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5 Identifying job dynamics due to international 

fragmentation of production 
 

 

Due to international fragmentation of production, the trade in tasks between countries is increasing. A task 

can be defined as an independent part of the production process. The wider possibilities for international 

fragmentation of production form more of a threat for some occupations than others. The degree to which 

an occupation is vulnerable to international relocation of transformation tasks is dependent on the 

characteristics of its tasks. Indeed, an occupation consists of a bundle of tasks (Akçomak et al., 2010) and 

types of work. This chapter examines the task characteristics that make certain occupations vulnerable to 

offshoring and identifies the types and numbers of employees who are at risk of being affected by 

offshoring. In this manner, a picture of the extent of sensitivity to offshoring in the Dutch labour market will 

be drawn.  

5.1 The sensitivity of tasks for offshoring 

Task characteristics determine the offshore sensitivity of an occupation. These characteristics are based on 

two aspects: location restricted tasks and transaction costs. Location restricted refers to a physical restraint 

in location for both the input and output: “You can’t hammer a nail over the Internet” (Blinder 2006, p. 

121), and this applies equally for soil research, street paving, hair cutting or vacuuming a room. The cutting 

of someone’s hair or vacuuming a room are examples of personally delivered services and, due to being 

restricted to location at output, they are not suited for offshoring. On the other hand, impersonally 

delivered services such as software programming, design, call centre operations, market research, word 

processing, data entry, accounting and payroll operations (Blinder, 2006), as evidenced in practice, are 

suitable for offshoring. Inputs and outputs restricted to a physical location make other task characteristics 

irrelevant for identifying offshore sensitivity, which does not mean that inputs and outputs that are not 

restricted to a physical location are sensitive for offshoring. Autor et al. (2003) distinguish between tasks 

that are based on differences in complexity, interaction and task variation. The degree of asset specificity is 

crucial: the lower the asset specificity the lower the governance costs of markets (De Groot, 2001).  Routine 

tasks are simpler to offshore because they are easier to standardise, and they can be integrated into logical 

instructions such as “sew this button two inches from the side and four inches from the bottom”, to cite 

Grossman and Rossi-Hansberg (2006, p. 13). Becker et al. (2009) also arrive at the conclusion that the 

degree of offshorability is determined by the degree of standardisation (routine versus non-routine) and 
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the degree of interaction with both employees and customers (who require personal interaction). When 

fixed patterns disappear and communication between employees and customers becomes more intensive 

and of higher value, then the transaction costs of offshoring rise sharply and offshoring swiftly becomes 

less worthwhile. Location requirements, necessary interactions and task variation ensure that differences in 

offshore risks are not parallel to differences in education levels. Low skilled tasks are not per definition 

more vulnerable to offshoring than  complex and high skilled tasks. Baumgarten et al. (2010) note that 

store personnel are bounded by location and that such a position is characterised by a high degree of 

interactivity and variation. Scientific research is also characterized by a high degree of interactivity and 

variety but not restricted to a physical location. This makes  scientific researchers more sensitive for 

offshore than store personnel.  

 

Transaction costs are not only concerned with differences in complexity, interaction and task variation but 

also with task interdependence through participation in local production networks. Companies form 

clusters within which they effectively anticipate one another’s actions, and tasks become so intertwined 

that unbundling them would lead to lower performance in the chain. The footloose  character of research 

activities can be impeded by the formation of local clusters. The intertwining of tasks can mean that a task 

that is restricted to a location can be sensitive for offshoring. For example, machine maintenance is a 

location-specific activity because it is interrelated with the use of a machine at a certain location. It is only 

when the production process is relocated overseas that the maintenance of machines relocates along with 

it. Therefore, these tasks are prone to follow offshoring. Figure 5.1 illustrates the factors that influence 

offshore sensitivity. 

 

Various estimates have been made of the total number of jobs that are at risk of being offshored. 

Jensen and Kletzer (2005) conclude that 30 per cent of jobs in the USA would be negotiable. Smith and 

Rivkin (2008) estimate that 21 to 42 per cent of jobs in the USA have the potential to be offshored. Blinder 

(2006, 2009) calculated that 21 to 29 per cent of the total jobs in the USA were vulnerable to being 

offshored. That total comes to approximately 38 million jobs in the USA (Blinder 2009). The percentages 

show the difficulty of estimating the offshore risk of occupations. On the one hand, offshore countries 

develop their own resources so that complex tasks can be relocated; on the other hand, an occupation 

consists of a bundle of tasks that contains varying degrees of offshore sensitivity. Calculating offshore risk 

to the total number of affected occupations shows large margins of difference,  but are substantial.  
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  Figure 5.1 Aspects of offshore sensitivity 

 

5.2 Susceptibility of occupations to offshoring      

Statistics Netherlands distinguishes 1,211 occupations in its Standard Occupation Classification (CBS, 2001). 

This list is used when an inventory of occupations at risk of offshoring is created. Such an inventory is 

organised as shown in Figure 5.2 and includes location restriction, transaction costs and indirect 

vulnerability to offshoring (offshore following character). Figure 5.2 raises the question of whether the task 

is restricted to a location. Whether a task is restricted to a location is a central question because task 

restriction renders other task characteristics inapplicable. A courier with relatively little interaction and high 

routine is just as unlikely to be relocated offshore as store personnel or a child protection social worker, 

both of whom have high non-routine interactions in their occupations. As mentioned above, particular 

transformation tasks are prone to international relocation, which then develop an offshore following 

characteristic. As mentioned above, only particular transformation tasks are prone to international 

relocation. Together with  occupations with tasks that are not restricted to location and that have no highly 

disproportionate (with respect to the production cost advantage) transaction costs a cluster of occupations 

can be identified with tasks which are  vulnerable to international fragmentation of production. 

 

Akçomak et al., (2010) distinguish three levels of division of labour: the occupation level, the company level 

and the country level.   
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 Figure 5.2 Inventory of occupations at offshore risk 

 

The decision to bundle task or to separate tasks into different occupations  (the occupation level), to make 

or buy (the company level) or to produce or purchase onshore or offshore (the country level) depends on 

restriction to physical location and the transaction costs (the cost of exchange and the costs of 

orchestration) versus  cost benefits in the transformation sphere.  Figure 3.2 reflects the third level of 

division of labour. Considering the restriction to physical location of input and output and the height of 

transaction costs the vulnerability to offshoring of occupations has been established. 

An inventory of offshore sensitivity has been made on the basis of restricted location and transaction costs 

using the occupation classifications of Statistics Netherlands shown in the 2001 edition of the Standard 

Classification of Occupations. In this inventory, occupations that are restricted to a specific location are also 

considered to be vulnerable to offshoring  when intertwined with a job which is suited for offshoring.  As 

such, a leading designer-manufacturer mechanical engineering has an occupation that is vulnerable to 

offshoring because of the risk that the design tasks that are included in mechanical engineering could be 

offshored. Mobile occupations such as an engine driver in the shipping industry are considered to be 

occupations without offshore risk. This lack of risk is due to the restriction to location. The fact that 

performing the task often utilises foreign workers in the shipping industry does not affect the degree of 

offshore risk. It should be noted that the inventory only considers the occupation itself. There is no 

consideration given to the fact that transaction costs have a greater impact on the margin of profit for 

smaller business than for larger businesses. 
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It is evident from Table 5.1 that the offshore risk to elementary occupations is relatively low. Elementary 

occupations are occupations in which a lower level of education and an induction period of around one 

month are considered to be sufficient. In this category, 6 of the 34 elementary occupations are classified as 

vulnerable to offshoring. This finding largely concerns occupations that require a physical presence. In 

2008, 545,000 people worked in this type of occupation, including industrial production workers and those 

who are in machine cleaning services. 

 Table 5.1 Offshore risk of occupations  

Occupation 
level 

Total 
occupations 

Total employees 
x 1,000 (‘09) 

Offshore 
risk 

No offshore risk 

Elementary        34     545     6    28 

%     100         7.4   17.6    82.4 

Low     202 1,700   54 148 

%     100       23.1   26.7   73.3 

Average     396 2,800 104 292 

%     100       38.1   26.3    73.7 

High     339 1,600   51 288 

%     100       21.8   15.0   85.0 

University     240   700   49 191 

%     100         9.5   20.4   79.6 

Total 1,211 7,345 264 947 

%     100    100   21.8   78.2 
   Source: edited data, Standard Occupational Classification,1992.  CBS edition, 2001 

The majority of elementary occupations show a strong restriction to location: security guard, window 

cleaner, courier, demolition worker and other similar occupations. International fragmentation of 

production will not threaten employees from these occupations. The total number of people who are 

employed in these occupations rose sharply in the period from 1998 to 2008. At 19%, the rise is as high as 

the increased percentage of scientific occupations and those that require advanced tertiary education 

levels. The proportion of the total workforce in elementary occupations rose by 0.4 per cent.  

The category of lower occupations concerns occupations with a lower base level of education and 

specialised work experience of 5 to 6 months or a low level of education that is supplemented with a low 

level of secondary education. This category employed 1.7 million people in 2008. Of the 202 occupations in 

this category, around a quarter are at offshore risk. This group generally includes metal workers, graphic 

designers and technical and administration workers. 
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In 2008, the Netherlands reported 2,245 million elementary jobs that required a low level of education30. In 

a perfectly functioning labour market, there would be a shortage in this segment of the labour market 

despite international fragmentation of production. However, this segment is characterised by the highest 

percentage of unemployment. An important reason for this unemployment is the significant crowding-out 

effect in this segment: 46 per cent of employees are educated at the secondary school level or higher. This 

means a crowding out of at least one million employees. This crowding out effect is partly compensated for 

by nearly a half million employees with a lower education level who have found work in middle or higher-

level occupations. That means that the shortage of lower educated employees is converted to a surplus. On 

the basis of these figures, it is difficult to maintain that international fragmentation of production directly 

turns out badly for those with a low level of education. In addition, the total number of lower educated 

workers decreased in the 2000-2008 period by 11 per cent while the total number of middle and higher 

educated workers rose by 5 and 27 per cent, respectively. In the Netherlands, the ratio of high to low-level 

occupations are 0.85 in 1996 and 1.41 in 2008. From this perspective, international fragmentation of 

production could not be termed a threat for workers with lower education levels, and less so for those with 

a middle to high level of education. Although around a third of total jobs belong to the above-average 

category  (Van Gorp, 2010), it does not follow that the balance of employment for secondary and higher 

skilled workers is lost. After all, due to an increase in transaction activities in industry and beyond, the 

demand for secondary and higher educated workers has increased.  

 

Occupations that require a secondary level of education employed 2.8 million people in 2008; the total 

number of jobs that can be relocated internationally is 104. That finding amounts to around a quarter of 

the total occupations. These jobs include, for example, assistant researchers due to the open-ended 

character of research, furniture makers and designers, metal workers and mechanical occupations as well 

as graphics, technical and administrative occupations. 

                                                           
30

 Low level of education:  Primary Education, Preparatory Vocational Secondary Education the first three grades of Senior General 

Secondary Education and  University Preparatory Education and Senior Secondary Vocational Education the first level (assistant 

training) 

Secondary education: upper years of Senior General Secondary Education and  University Preparatory Education, Senior Secondary 

Vocational Education the second level (basic training), the third level (professional training) and the fourth level (middle 

management and specialist training). 

High level of education: University of Applied Sciences, Research University and Doctor’s Degree 
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Higher occupations are more difficult to offshore, due partly to the large percentage of educational and 

policy functions. Required local interaction, language barriers and the necessary local source of inputs 

make these occupations difficult or impossible to offshore. Nevertheless, one in seven occupations are 

vulnerable to offshoring , in particular in the areas of mechanical and electrical engineering, administration 

and commerce. In 2008, approximately 1.6 million people were employed in this category. 

Among the scientific occupations, which include 0.7 million employees, around one in five occupations are 

vulnerable to international relocation. This finding is due to the importance of scientific research, which has 

a strong international character and is largely variable. In contrast, scientific research by companies and 

institutes indicates that local clusters can form a strong interdependence whereby it becomes less desirable 

to relocate these tasks. Collaboration between consulting institutes, suppliers, Original equipment 

manufacturer (OEM) and end-users is less vulnerable to relocation than individual tasks. In addition, 

various occupations in the areas in electrics, materials science, process engineering, statistical economics 

and administration are vulnerable to offshoring. Policy making, teaching and medical science functions are 

not considered to be relocatable even though they may be in the future. For example, performing an 

operation long distance or flying a patient to an offshore hospital is currently possible, but it is still 

uncommon. 

Statistics Netherlands has identified a total of 1,211 occupations, of which, according to the above 

inventory, a quarter are theoretically seen to contain an offshore risk31. Expressed in total number of 

employees, this risk affects 1.5 to 2 million employees. Three-quarters of all occupations that are 

vulnerable to offshoring are concentrated in the primary and secondary categories and cause crowding out 

effects in the labour market. In this manner international fragmentation of production do not favour low 

educated workers indirectly.  

 

Incidentally, despite international relocatability, there is evidence of growth of the total number of jobs in 

the occupational categories that are listed in the period from 1998 to 2008. The total number of jobs 

increased on a 2-digit level by more than 10 percent32. Occupations with a more-than-average offshore risk 

do not disappear; in fact, the findings show the opposite effect. Characteristics that may protect from 

offshore risk include a small scale, significant necessary local integration, a low quality of foreign suppliers  

 

                                                           
31

 The list of offshoreable and non offshoreable occupations is available on request to the author 

32
 Statline, CBS, retrieved 10 January 2014 
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or production factors, uncertain delivery times, a low quality of service or a long period of necessary 

induction for new overseas employees. 

5.3 Displacement effect in persons 

The theoretical observation that one in five occupations are vulnerable to offshoring does not take into 

account the total number of people who are affected and the education levels of those employees. Studies 

by Haverhals et al. (2004), CBS (2008) and Van Gorp (2010) offer a basis for mapping out the quantitative 

displacement effect. The study of Haverhals et al. (2004) involved 2,106 companies with more than 20 

employees from the following sectors: petroleum, chemical, rubber, plastic, banking and insurance, timber, 

paper, IT, architecture firms, machinery, electro-technical transport equipment, metal works, furniture, 

postage and telecommunications, textile, leather clothing, publishers and printers and foods and 

perishables during the period from 2001 to 2004. The study of Statistics Netherlands (CBS) concerns the 

period from 2001 to 2006, and the research group consisted of 628 companies with more than 100 

employees in industry, building, trade and non-financial services. The Van Gorp study involved 197 

companies with offshore activities during the period from 2003 to 2008 in industry, minerals, energy, 

water, ICT, rental and commercial real estate and movable property, financial institutions and consultancy, 

research and other business services. 

To put these studies in perspective the results are  compared  to the job dynamics in the labour market as a 

whole. The area of job dynamics refers to the net job growth in developing and newly established 

companies and the net job loss in shrinking and liquidated companies (Davis et al., 1998). Statistics 

Netherlands measures this job growth and job destruction by comparing the total occupied posts at the 

end of the reporting year to those at the beginning of the reporting year. By calculating the data of 

Statistics Netherlands in this manner, it can be concluded that on average in the period from 2001 to 2004, 

approximately 458,000 jobs (in people) were destroyed annually; an average of 470,000 jobs were 

destroyed in the period from 2003 to 2008. Two surveys on the short-term employment effects of 

international relocation of production can be used to obtain an impression of the extent of job destruction. 

Table 5.2 shows the survey results from Haverhals et al. in 2004 and from Van Gorp in 2010. Job 

destruction is shown in total full-time equivalents  (FTEs) , and the job destruction data of Statistics 

Netherlands are shown in the total number of people. Translating the results to people can be done by 

multiplying the total job destruction in FTEs by the employment ratio in people/years worked; this 

information is 1.26 for the period from 2001 to 2004.33 This means that on the basis of the survey figures of 

                                                           
33

 CPB, MEV 2008 Appendix A7 Kerngegevens arbeidsmarkt 1995 - 2008 (Key data labour market 1995 - 2008). 
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Haverhals et al. (2004) , approximately 15,540 people lost their jobs as a result of company relocation 

activities overseas. This amounts to approximately 3.5% of the total average destroyed jobs in the period 

from 2001 to 2004 and approximately 15% of the total destroyed jobs in the study group (which was 

103,000 people annually during the period from 2001 to 2004). This finding is higher than the national 

average; however, the study group from Haverhals et al. (2004) does not include the relatively strong 

location-restricted sectors such as farming, forestry and cattle breeding, construction, mining, energy, 

water, trade and non-profit. The machine, electro-technical and transport industries are selected from the 

survey group; data from these industries show that job destruction from the international relocation of 

production can be substantial.  Haverhals et al. (2004, p. 37) estimates for the period from 2001 through 

2004 that a third of FTEs were the result of internationally relocated FTEs. That finding is higher than the 

average from the group that was surveyed. The differences within the group are also significant. For 

example, the banking and insurance sectors show that only five per cent of redundant FTEs were linked to 

the international relocation of jobs. It is therefore not surprising that half of the jobs that were relocated 

during the period from 2001 to 2004 concerned the machinery, electrical and transport equipment 

industries. 

Job destruction does not by definition mean that employees become unemployed. Employees can be 

transferred within a company or receive a different group of tasks within their current job. According to 

Haverhals et al. (2004), a quarter of employees that are affected by job destruction through the offshore 

transfer of production are actually reinstated. On that basis, a net of 12,000 people lose their jobs as a 

result of international production displacement annually. The share of total job destruction in the research 

group therefore is reduced to approximately 12 per cent. 

Van Gorp (2010) analysed how international production displacement affects employment. The researched 

subject group was broader than the group that was surveyed by Haverhals et al. (2004). 

The group consist of industry, minerals, energy, water and the large and extensive offshore business 

services sector (IT, rent and real estate and personal property, financial institutions and consultancy, 

research and other business services). It is therefore not surprising that the impact on employment by 

international production relocation in relation to total job destruction within the researched group is 

smaller. Data from Statistics Netherlands indicate an average of 186,000 people who were affected by job 

destruction in the research group during the period from 2003 through 2008. 
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Table 5.2 Short-term employment effects of international relocation of production 

Job destruction Job destruction  
(in people, as % of 
total job destruction 
in survey group) 
Net values based on 
25% redeployment 

Job destruction 
(in people, as % of 
total job 
destruction ) 
Net values based on 
25% redeployment 

Survey group Period Source 

12,333 full-time 
workers average 
per year = 
approx 15,540 
people 

15.1 (gross) 
11.3 (net) 

3.4 (gross) 
2.5 (net) 

Industry, financial 
institutions, transport, 
postage and 
telecommunications, 
ICT and architecture 
firms 

2001-
2004 

Haverhals 
et al. 
 (2004) 

8,200 full-time 
workers 
averaged per 
year = approx 
10,332 people 

5.6 (gross) 
4.2 (net) 

2.2 (gross) 
1.6 (net) 

Industry, minerals, 
energy, water, ICT, real 
estate rent and trade, 
financial institutions and 
consulting, research and 
other business services 

2003-
2008 

Van Gorp 
(2010) 

 

The majority, approximately 61 per cent, were accounted for by the extensive offshoring of business 

services. The total percentage of jobs that were lost due to offshoring amounted to approximately 5.6 per 

cent. When it is assumed that a quarter of employees are reinstated, the percentage figure drops to 

approximately 4.2 per cent. As mentioned above, given the difference in composition, it is not surprising 

that the percentage is lower than in the group that was surveyed by Haverhals et al. (2004). It could 

otherwise be that the macroeconomic percentage is also lower. From a macroeconomic perspective, in the 

same period, approximately 470,000 jobs (in people) were lost. With an average 2003 to 2008 job loss from 

offshoring of 8,200 FTEs (approximately 10,332 people), the macroeconomic impact amounts to an 

estimated two per cent. This percentage is 40 per cent lower than in survey results of Haverhals et al. 

(2004). 

The worldwide fragmentation of production also means an increase in imported jobs. In this way, foreign 

companies in the Netherlands are responsible for approximately 16 per cent of total job creation.34  Jensen  

et al. (2006) refer to this situation as insourcing. To identify the effects of insourcing on employment, it is 

helpful to review the report by the Netherlands Foreign Investment Agency (NFIA), which is an institute 

that registers investment projects. In 2008, there were 182 projects that were, according to the NFIA, 

directly responsible for the creation of 3,300 jobs. In 2009, 155 projects were initiated with a total 

                                                           
34

 http://rijksoverheid.nl/onderwerpen/globalisering-en-handelspolitiek  (globalisation and trade policy).  

http://rijksoverheid.nl/onderwerpen/globalisering-en-handelspolitiek
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employment of 3,887 (NFIA, 2009). Half of these projects originated from Asia and two-fifths originated 

from the United States. The majority of projects (60 per cent) were related to the transaction sector: 

marketing, sales, distribution and the branches of a European head office. During the period from 2005 to 

2009, foreign projects created 14,820 new jobs. This comes to approximately 3,000 on an annual basis. 

That figure indicates a large compensation for the loss of jobs from offshoring.  

Compensation occurs when companies back-source, that is, retrieve jobs back to their nation of origin or, in 

this case, the Netherlands. According to Oh (2005), approximately 12 per cent of companies bring activities 

back from abroad. Disappointing costs for communication and coordination, problems with delivery times, 

miscommunication and disappointing quality are, according to Oh, some of the reasons for reshoring. 

Furthermore, long employee induction times combined with a flexible labour market can lead to more 

costs being incurred for the recruitment, selection and training of personnel. 

Van Gorp (2010, p. 37) notes that seventeen per cent of companies bring activities back from abroad. The 

most important reasons that were identified by Van Gorp are governance, the managing of offshore 

activities and disappointing costs in the relocation of activities. Other cited reasons included the following: 

a low quality of delivered products, a lack of qualified personnel, low work productivity and cultural 

differences. The majority of answers are management related. That is, managing an offshore location from 

the home location led to problems and unforeseen costs. This type of cause is also given when asked about 

barriers to offshoring (Haverhals et al., 2004, p. 35; CBS, 2008, p. 55; Van Gorp, 2010, p. 22). The most 

important of these causes are cultural differences, inadequately structured internal processes and 

inadequately qualified staff. Although it was not identified as being the most important cause, a fairly 

frequently cited problem are language problems. Similar conclusions were reached by Dachs et al. (2006). 

Problems in quality top the list of causes. However, problems concerning flexibility (through longer delivery 

times whereby changes in the market could not be reacted to, or distribution was unreliable), disappointing 

transformation costs  (fast-rising wages, high recruitment and induction costs and disappointing 

productivity),  the lack of qualified staff and disappointing costs for the coordination of production 

processes and the formulation of production orders were often mentioned as reasons for reshoring.  

Related to  a net direct loss of jobs from offshoring (net, that is, after reinstatement), calculations show 

that by reshoring approximately 1,500 jobs35 return annually. This means that, in combination with 

insourcing, a large part of job losses are compensated in the short term. The estimated remaining loss in 

the short term (based on data from Van Gorp, 2010) is approximately 7,500 people. This finding is not 
                                                           
35

 Based on Haverhals et al.,  (2004) 0.12*12,000 = 1,440  and based on Van Gorp (2010)  0.17*7,749=1,317 
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something to be alarmed about from a macroeconomic perspective, but it could mean a substantial loss 

from an industry and company perspective. 

Looking more closely at the machinery, electrical and transport industries in the period from 2001 to 2004, 

3,223 jobs (in people) disappeared from operations moving offshore. Simultaneously, in the same period, 

an average of 9,000 jobs (in people) were created. One of the reasons for this situation was that, in 

addition to employment effects in the short term, the so-called downsizing effect, there are also positive 

long-term employment effects in the transformation and transaction spheres. 

The effect of relocation expressed in the total number of affected people and related to the total number 

of jobs destroyed (in people) seems to constitute a marginal difference. Based on Van Gorp’s (2010) 

research data, wherein an average of 10,332 people lost their jobs from offshoring, after calculating for 

insourcing (3,000 jobs), reinstatement (2,583 jobs) and reshoring  (1,317), a net displacement of 3,432 jobs 

remains. When these data are compared to the research group, that is a loss of 1.8 per cent, and equated 

with the total average job destruction in the given period, the total job loss comes to 0.7 per cent.  

 

More recent publications  state that reshoring is on the increase due to e.g. rising wages in offshore 

countries and digitization of the manufacturing sector, (Simchi-Levi, 2012; The Economist, 2013; The Boston 

Consulting Group, 2013). By contrast, Los et al. (2013 p. 16) find that:  ‘..the upward trend in international 

fragmentation before the onset of the financial crisis in 2008 continued after a strong once-off reduction 

between 2008 and 2009’ 

5.3.1 International fragmentation of production by education level 

The finding in section 5.2 that three quarters of all the occupations that are vulnerable to offshoring are 

concentrated in the low to middle segment of the labour market means that international fragmentation of 

production also involves highly educated workers. This finding is confirmed by the three previously 

mentioned empirical studies by Haverhals et al. (2004), CBS (2008) and Van Gorp (2010).   Haverhals et al. 

divide relocated transformation tasks into high and low educated tasks and notes that in the industry 

categories of machinery, electrical and transport equipment, around two-thirds of tasks requiring low 

education are relocated, and one in five tasks requiring higher education are relocated.  

Research of Statistics Netherlands (CBS, 2008) shows that of companies that relocate activities offshore, 29 

per cent indicate that jobs that require higher levels of education have been lost. A nearly equally high 

percentage also shows that jobs that require a higher level of education are also created. For jobs that 
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require a middle and lower level of education, these figures are further apart. Around one-third of jobs that 

require middle to low education are affected by job destruction and around one-fifth are affected by job 

creation.  

Van Gorp’s research only shows results for the entire group, of which 30 per cent indicate that 

transformation tasks have been offshored. For other tasks (including sales, financial and administrative 

services, engineering and marketing), the percentages in the van Gorp research show a lower variation of 3 

to 10 per cent. On the basis of data concerning the full research group, Van Gorp indicates that around a 

third of the total offshored jobs originate from the above-modal income category. 

At first glance, it seems that Van Gorp’s data fits with the survey results of Statistics Netherlands (CBS, 

2008). However, the results are actually not comparable because the distinction between jobs with a below 

modal, modal and above modal income are not parallel with the format of Statistics Netherlands (CBS), 

because middle educated jobs can also command above-modal incomes.  

The studies indicate that production activities dominate international fragmentation of production, but 

they do not only impact jobs that require low to middle education. A possible reason for this finding is that 

the knowledge intensity of the exports of low-wage countries is increasing (see Mattoo and Subramanian 

2009 and OECD, Bilateral Trade Database, 2005 edition.) The resource-based or specialised services motive 

(Abraham et al., 1993; Winkler, 2009)  also can explain why international fragmentation of production does 

affect non-core activities or tasks which cannot easily be instructed (Peeters et al., 2010; Van Gorp 2012). 

Moreover, companies may arrive at different decisions in similar situations depending on their firm-specific 

experience with international fragmentation of production by means of outsourcing or their own 

investments. Peeters et al. (2010, pp. 23-24) find that:  “firm-specific experience and path-dependent 

choices have a significant effect on governance models. Firms learn about external capabilities as they 

engage in offshoring which increases the likelihood of outsourcing.” Apparently there is a path dependency: 

choices in the past lead to the construction of competencies specific for the company which results in other 

choices becoming less attractive. Path dependency may also mean that international fragmentation of 

(more complex) tasks becomes possible. The more experience in doing business in foreign countries with 

differences in e.g. language,  culture and legal infrastructure the more profitable international 

fragmentation of production by means of outsourcing  or foreign investment.   
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5.3.2 Influence on job dynamics 

As shown from section 5.3, the relocation effect has had little macroeconomic effect on labour dynamics. 

The question is what influence the effect of relocation has on labour dynamics in sectors with various 

offshore intensities. 

One indicator for the sectoral dynamics on the labour market is relative employee turnover. Statistics 

Netherlands (CBS)  calculates relative employee turnover by the sum of employees in the reporting year 

who have entered an employment contract with the total number of employees who have had their 

employment contract terminated. When this total sum is related to the double counting of the total jobs 

(irrespective of the duration of employment during the reporting year), a relative employee turnover exists. 

A job is counted a maximum of twice: once upon commencement and once after termination. The relative 

employee turnover lies between 0 and 100 per cent. A relative employee turnover of 0 per cent indicates 

that all jobs are on-going. A relative employee turnover of 100 per cent indicates that all the jobs began 

and ended. The higher the employee turnover percentage, the better the labour market can adapt. Using 

data from Statistics Netherlands, the average relative employee turnover figures are calculated over the 

period from 2001 to 2007. Table 5.3 indicates that the employee turnover in the offshore intensive 

industries such as machinery, electrical and transport equipment is far below the macroeconomic average.  

On the contrary, in the transaction part of business services the employee turnover is above the 

macroeconomic average  

 

In the offshore intensive industry the employee turnover is below average. This  occurs in not only the 

inflow side of the labour market but the outflow side as well. For example, in 2005 according to data from 

Statistics Netherlands , the percentage of total jobs in the inflow  and outflow of jobs in industry were 17.2 

and 19.2 per cent, respectively. From a macroeconomic perspective, these percentages were both 34.2 per 

cent. Given the developments of offshore intensity, this finding indicates that in fact a higher offshore 

percentage does not lead to more job dynamics. This suggests that industrial employees more than average 

are reinstated internally. Indeed, industrial skills are usually more specific for each company than skills in 

service areas. It is not clear from the presented data whether relocation effects are compensated for by 

expansion effects, but this possibility cannot be ruled out.  
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Table 5.3 Relative employee turnover  
Sector Employee turnover 

(average ‘01-’07 in 
percentage) 

Offshore  intensity (average 

‘00-07 in decimal rates) 

Total macro  34.29 0.33* 

Manufacturing industry 18.14 1.20* 

Machinery 17.29   0.85** 

Electrical and optical equipment 16.86   1.11** 

Transport equipment 15.71   1.38** 

Business services (transactional
36

) 43.59    0.14*
37

 

Source: Calculations based on CBS Statline database 
*goods and services; ** goods only 

 

5.4 Conclusion 

Location restrictions, task interdependence and transaction costs determine the offshore sensitivity of 

occupations. An estimated one  in five occupations are vulnerable to offshoring, and this susceptibility is 

concentrated in the middle segment of the labour market. In the lower segments of the labour market, 

location restrictions limit the possibility of offshoring, and in the higher labour market, complexity and 

knowledge clusters limit the possibility of offshoring. Although the characteristics of occupations, and not 

the occupations’ sectors, industrial jobs are most vulnerable to offshoring. This finding does not alter the 

fact that offshore risk in the manufacturing industry may include administrative and research tasks. Higher 

segments in the labour market and service sectors are therefore not immune to offshore risk. 

Calculated in people, there are approximately 1.5 to 2 million people who are employed in occupations at 

risk of being offshored. Nevertheless, the direct negative consequences of offshoring for employment at a 

macro level are not all that bad. An estimated 0.7 per cent of annual job destruction during the period from 

2001 to 2008 was related to the shifting of company activities overseas. Two aspects explain the small 

macroeconomic impact of the international relocation of company activities. 

1. In terms of offshore intensity, offshoring is specifically an industrial matter. Research from 

Haverhals et al. (2004) and the CBS (2008) further indicate that the relocation of company 

activities for industrial companies primarily affected production activities. Indeed, it is true 

that offshoring is strongly increasing in the services sector; however, it remains marginal 

when compared with total production. The macroeconomic impact of offshoring is 

therefore strongly diluted. 
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 Leasing, inspection and control, legal and commercial services, advertising services and staffing 

37
 Concerns Financial and business services. 
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2. Employees are reinstated, jobs are brought back (reshoring ) and jobs are created by 

foreign companies (insourcing) such that the negative effects of international 

fragmentation of production on employment are reduced. The labour supply (Grossman et 

al., 2006) thereby decreases significantly. 

The fact that relative employee turnover in offshore intensive sectors is below average provides an 

indication that there are redeployment and expansion effects. An important source for expansion effects in 

the transformation sphere is the productivity effect. Increased productivity raises the production optimum 

(see also the labour demand model from Chapter 4), and resources are freed up for other company 

activities. The following chapter uses data concerning multi-factor productivity and, with assistance from 

the existing research, examines the existence of productivity effects due to international fragmentation of 

production. In addition, expansion effects occur in the transaction sphere in specific transaction sectors as 

well as in transformation companies. This means that, partly due to the influence of international 

fragmentation of production, the structure of the Dutch economy is changing towards becoming a 

transaction economy. This finding is consistent with those of Akçomak et al. (2010) who conclude that 

production processes are increasingly split up and employees are on average more communicating in their 

work. On page 25 they conclude: ‘This indicates that international developments are important for 

determining Dutch task bundles, and not just that the Netherlands has lost employment. There is a 

restructuring of employment rather than a loss of employment.’ 

The scale of this transition will be examined in the next chapter by comparing production and employment 

developments in the transaction and transformation sectors. Due to the international distribution function 

in the Netherlands, international fragmentation of production strengthens the Dutch transition to a 

transaction economy. Using the data from re-exports, the next chapter will address the extent to which 

international trade in parts and components contributes to the transition to a transaction economy. 
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6   The expansion effects of international fragmentation 
of production  
 

Data presented in Chapter 2, show that there are no indications for a negative influence of international 

fragmentation of production on the size of value added in the Dutch manufacturing sector. This conclusion 

supports the notion that although international fragmentation of production leads to a loss of employment 

in the home country from a static perspective, it can actually be considered a source of productivity which 

encourages expansion effects in the transformation sphere. Therefore,  this chapter identifies,  inter alia, 

indicators for productivity effects. 

Using transaction cost theory (Coase, 1937; Williamson, 1985), it is argued that international fragmentation 

of production is accompanied by additional transaction activities related to market transactions and the 

coordination of variously distributed international transformation tasks. A portion of the productivity 

effects is therefore offset by the additional transaction activities. These extra transaction activities 

strengthen the transition to a transaction economy. This  chapter shows that  this transition is expressed in 

the relatively fast growth of production and employment in the transaction sectors. The role of trade in 

parts and components in this case is derived from data concerning re-exports. Finally, this chapter 

examines the extent to which the transition to a transaction economy connects to inter-sectoral labour 

flows. When transaction sectors become a larger part of the economy, the labour flows will need to adjust. 

6.1 The productivity effect of international fragmentation of production  

By relocating transformation tasks overseas, the purchasing costs in the home location will rise and, given 

the production volume, value added will decrease. To the extent that this decrease is smaller than the 

decrease of inputs, productivity will rise. In this way international fragmentation of production affects the 

total factor productivity       in the home location. The total factor productivity on the basis of 

production measures the weighted productivity of all inputs: capital    , labour     and intermediate 

input    :    
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).  Where   is the share of capital,   the share of labour 

and   the share of intermediates in the total input. Through international fragmentation of production, the 

costs of   and    reduce and the costs of    will rise.  A decrease of   and   and a (relative small) increase of 

I delivers a production cost advantage which translates to a growth of    . Argued from the perspective of 

the home location, Table 6.1 shows that the international relocation of transformation tasks delivers a 

higher profit or margin with a simultaneous decrease in the value added. This table assumes that by placing 



132 

 

transformation tasks offshore, fixed assets are brought back to the  home location one-fifth, the input of 

labour  shows a thirty-five per cent decrease and the purchasing costs rise by one-quarter. The decrease in 

the total number of employees is the result of a smaller deployment of labour in the production process 

(the displaced tasks) and an increase of total transaction workers (marketing, support of market 

transactions and orchestration).  

Table 6.1 shows that by using international factor cost differences, the input costs can be decreased by ten 

per cent, and the operating profit increases by sixty per cent. Labour productivity also shows strong 

growth. This increase of the labour productivity is actually misleading because it is based on the total 

production value, that is, including the rising production of suppliers by offshoring.  Due to the higher 

purchasing costs, the total factor productivity growth is considerably less than the labour productivity 

growth. This difference is much smaller than if the productivity increase is caused by labour saving 

technological progress. Indeed, labour productivity growth remains the same but the total factor 

productivity growth does not decrease due to higher purchasing costs.  In other words, the remaining tasks 

deliver more value added than the relocated tasks 

This example does not  pay attention to the use of transaction labour.  Impulse simulation by using the 

developed labour demand model, discussed in Chapter 4, shows that when consideration is given to the 

deployment of additional transaction labour, and given a constant production, the productivity advantage 

in the transformation sphere is inadequate to realise an overall productivity advantage.  This is not 

necessarily paired with a lower profit so extra financial funding  for production expansion, possibly in 

combination with product innovation,  can increase the expansion effects in the transformation sphere. The 

value added in that case will increase as well as employment. Whether the expansion effect leads to high 

productivity depends on price development and the evolving deployment of labour during the increasing 

production. In the case of diminishing returns, there exists a downward pressure on productivity growth. 

The productivity effect of offshoring also depends on the productivity difference between the home and 

host countries in combination with the difference in wages. By decreasing the productivity difference, the 

financial advantage of internationally relocated activities increases. 

This productivity difference partly depends on the manner of offshoring that is used. Marin (2006) shows 

that during the period from 1999 to 2000, the difference in productivity between Germany and CEE 

countries38 decreased due to foreign integration. 

 

                                                           
38

 Baltic States, Czech Republic, Hungary, Poland, Slovak Republic and Slovenia. 
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    Table 6.1 Impact offshoring on profit, value added and productivity 
         (production based)         

    
    1 Share in total input costs 
    Example based on CBS (2007) De Nederlandse groeirekeningen 2006 (edited) 
    (The Dutch growth accounts 2006) 

 
In the case of foreign outsourcing, the productivity was 23.5 per cent of German productivity, and foreign 

integration increased productivity to 60 per cent of German productivity.  

As aforementioned, if the value added drops less than the labour inputs, then the remaining tasks will 

deliver a higher value added. It is also possible that unemployed employees end up in other more 

productive jobs. International fragmentation of production then leads to an indirect productivity effect. An 

indication of this indirect productivity effect is the hourly wage that is earned in a new job. Research by 

Heyma et al.  (2008) shows that reinstated employees who have become unemployed due to offshoring 

end up earning a higher wage in their new jobs. Table 6.2 shows the wage after resuming work; in a 

number of offshore intensive sectors, there was even a stronger rise than in non-offshored branches or 

sectors. The productivity effect, in other words, is not only relevant to the company that relocates 
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transformation tasks overseas, but it also indicates that employees are freely finding more productive jobs 

elsewhere. In fact, this transfer effect makes the overall economy more productive. 

Table 6.2 Relative change in hourly wages of reinstated  
 employees who have become unemployed due to offshoring  

Industry of origin Change in hourly 
wage (%) 

Office equipment and computers 3.2 

Other electrical equipment 11.1 

Machine industry   11.5 

Motor vehicles 17.7 

Other transport equipment  12.9 

Non-offshoring business services  7.5 
Source: Heyma Arjan, Jules Theeuwes (2008) p. 39 
 

Furthermore, recent research shows that the relationship between offshoring and unemployment is weak 

Groot et al, (2013). Möhlmann et al., (2014, forthcoming, p. 29)  indicate that ‘Employees were 32 percent 

less likely to lose their job if they worked in a firm that outsourced internationally, and 52 percent more 

likely to lose their job if they worked in a firm that outsourced domestically.’  According to Möhlmann et al., 

a possible explanation is the increase in company size and the increase in transaction activities. 

6.1.2 Productivity indicators of international fragmentation of production 

International fragmentation of production increases under certain conditions, including labour productivity 

and total factor productivity. There are several sources for a productivity increase. An increase can be the 

consequence of international fragmentation of production, but it can also be due to technological 

developments on the input side (process innovation) or on the output side (product innovation). Business 

cycles also have an influence on the productivity curve. An economic recovery requires, in the first place, 

no additional deployment of production factors.  

Nevertheless, the influence of international fragmentation of production can be measured separately. 

Because international fragmentation of production allows the share of intermediate deliveries in the total 

input to increase, a large difference exists in the development of labour productivity and the development 

of productivity factors. Due to the change in intermediate deliveries, the difference in labour productivity 

growth and the growth of total factor productivity is considerably larger than the productivity growth that 

is caused by technological improvement (see also Table 6.1). This difference can therefore be seen as an 

indicator for the productivity advantage of international fragmentation of production. However, other 

explanations also possible: an increase of the costs of purchase or cost of capital lowers the    also. Table 

6.3 shows that during the period from 1996 to 2009 the difference between labour productivity growth and 
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the growth of total factor productivity in the offshore intensive industry was three times larger than 

average.  

   Table 6.3 Productivity developments in the commercial  
                     sector and manufacturing industry 
                     (averaged 1996-2009) 

 
   Source: Calculations based on CBS Statline database. 
 

Den Butter et al. (2008) indicate  that a lowering of transaction costs (trade innovations) play an important 

role in total factor productivity growth. Between 1952 and 1992, a 13.7 per cent growth in total factor 

productivity was explained by trade innovations and a 5 per cent growth in R&D. Den Butter et al. (2007) 

also ascertained that vertical offshoring, in particular in industry, had a positive effect on total factor 

productivity in the period from 1972 to 2001. Vertical offshoring is a variable that is considered in the 

specification of total factor productivity, which comprises the production function. The production function 

is therefore comprised of three parts: the input of capital, labour and total factor productivity including 

technological development and the development of vertical specialisation. This last item is used as an 

indicator for offshoring in the manufacturing industry and exported into finished goods and services that 

are slated for export. With regard to industry, there was a significant and positive association between the 

increase of vertical specialisation and production growth.  Services showed also a strong positive 

connection, but at a lower level of significance. Research from Grossman and Rossi-Hansberg (2008), Moser 

et al. (2009), Wagner (2009), Rabobank (2008) and Volberda (2007) all indicated also a positive connection 

between offshoring and productivity. In a CBS (2008) survey, companies indicated that they had 

experienced productivity improvements: of the companies that had relocated production activities in the 

period from 2001 to 2006, approximately 78 per cent indicated savings in wages and another 47 per cent 

indicated a cost saving in other areas. Although it can be argued theoretically that there is a positive 

relationship between international production fragmentation and productivity, and some studies also point 

out there, Möhlmann and De Groot (2013) conclude that as a result of the self-selection it is difficult to 

determine causation.   Möhlmann and De Groot (2013) found a positive relationship between  Dutch 

companies (in the services and manufacturing sector) that offshore outsource  business activities and TFP.  

It is noted here that it is due to companies that offshore outsource supporting  business activities.  
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International outsourcing of core activities seems to be  less successful, probably caused by relative high 

inter-firm transaction costs.  

Several  studies indicate that international fragmentation of production could  be a source for productivity 

growth and thereby a financial basis for investing in the renewal and expansion of the transformation 

sphere, wage increases or improvements in competitiveness. The last two activities cause transfer effects.  

6.1.3  Expansion and transfer effects in the transformation sphere 

Concrete data concerning the expansion and transfer effects that are caused by international 

fragmentation of production do not exist. However, there are studies that indicate that companies and 

sectors that comprise part of the international production network show a growth in employment. 

Ottaviano et al. (2010) conclude on page 7: “Similarly, we find that increased offshoring reduces the share 

of native employment in an industry while, at the same time, also stimulating overall industry employment 

via the productivity effect such that offshoring has no aggregate impact on the level of native employment.”  

Also  results of the European Manufacturing Survey (EMS) (Rabobank, 2008) indicate that employment 

within companies that offshore grow faster than employment within companies that do not. In addition, 

the research mentioned above showed that companies that successfully offshore activities perform 

significantly better in terms of quality, cost price, profit and innovation than companies that do not. 

Growing, innovating and productive companies have perhaps more of a tendency to relocate production 

activities overseas than companies that are not performing as well on these fronts. This finding could be 

the result of self-selection; after all, these companies can extract more advantage from offshoring whereby 

the costs of internationally fragmented production can be recouped sooner (Helpman, 2006). Wagner 

(2009) and Möhlmann and De Groot (2013)  observed that in this context, there is a significant difference 

between the characteristics of companies that intend to offshore and those that do not. Companies that 

are larger, more productive and have a larger proportion of exports in total sales tend to offshore tasks 

sooner.  

At the same time, companies that offshore have a considerably stronger growth in productivity than 

companies that do not. Moser et al. (2009) demonstrate that this association is a case of self-selection. By 

incorporating a slow-down in the effects of offshoring, the self-selection can be excluded, and Moser et al. 

(2009) conclude that offshoring over time has a positive effect on employment. Moser et al. base this 

conclusion on the finding that the short term employment effect, the so-called downsizing effect is smaller 

than the positive effect on employment that arises from the productivity effect (calculated on the basis of 
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sales per employee).  Van Schaik and De Groot (2001) observe that  downsizing  mainly reduce  middle 

management positions. Kohler and Wrona (2010) conclude on the basis of their research findings that a net 

job loss especially occurs from low levels of offshoring, but companies that maintain a high-volume 

offshore presence experience net job creation. This finding may indicate the increasing importance of 

expansion effects in companies in which offshoring is an important component and not simply deployed as 

a cost cutting function. Similarly,  Volberda et al. (2007) conclude that international relocation of activities 

leads to employment growth when companies use offshoring as an instrument to free up the capacity for 

further growth rather than as a means to cut costs. Finally,  Ligthart’s (2008, p. 4 and  p. 51) research 

results show that the relocation of production activities is specifically deployed to reduce wage costs and to 

solve problems in capacity. Both of these results show a consistency because saving on wage costs offers 

financial possibilities for redeploying free labour by expanding or renewing production. 

Data from Statistics Netherlands  presented  in Table 6.4 show results supporting this conclusion. Around 

three-quarters of company respondents stated that offshoring had no effect on employment or that the 

effects could not be interpreted. Around a quarter mentioned a substantial or small positive effect on 

employment (see also Möhlmann et al., 2014, forthcoming). 

Table 6.4  Effect of offshoring on jobs in the Netherlands  
                       (Companies that relocated activity during 2001-2006. Percentage of  
                       total companies involved in relocating company activities) 
                                                     Level             
 
Job effect 

Creation of jobs 
for the highly  
educated 

Creation of jobs 
for the low to 
middle educated 

Substantial to some effect 27 23 

No effect, don’t know, not applicable 73 77 

Total 100 100 
Source: CBS, International sourcing (2008) 

The activities that concern job creation are not altogether clear; however, it is conceivable that part of the 

expansion effect comes from the transaction sector.  

6.2 Expansion effects in the transaction sector 

In connection with the Dutch trade function, international fragmentation of production creates transaction 

jobs and strengthens the transaction function in the manufacturing industry. The Netherlands thereby 

becomes more of a transaction  economy, which is reflected in the relatively strong growth of total 

transaction jobs in the commercial transaction sectors but also in the industrial sectors. That means that 

the sector in which someone works indicates less about the nature of that work. An employee in industry is 

not by definition a production worker, but that employee could also be someone who performs transaction 
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activities such as administration, purchasing or the planning of production. A large portion of occupations 

classified by Statistics Netherlands (CBS, 2001) are connected to these types of activities. The question of 

where the Netherlands earns its income is less a question of which sectors’ workers are employed and is 

increasingly a question of the function or occupation in which they are engaged. Clarity around this issue 

also answers the question of which knowledge and skills are required for the potential growth of the Dutch 

economy.  

6.2.1 The functional classification of industries 

The allocation of transformation and transaction labour is not equal to the split between the 

transformation and transaction sectors. Transaction workers are not only usually employed in transaction 

sectors. A large portion of transaction workers are employed in the transformation sector as production 

planners, purchasers or in administration. There is no available data on the Dutch functional employment 

structure per sector. To identify the importance of transaction labour in the Dutch economy, one must 

observe employment growth in the transaction and transformation sectors. The branches that are classified 

under transaction and transformation sectors are shown in Table 6.5. The table shows a functional 

separation of the branches and is based on the idea that in transaction sectors, activities are directed 

towards transaction support (such as communication or financial mediation), the managing of transactions 

(legal services, financial institutions and public administration) and arranging  the movement of goods and 

services (including trade and rental goods). In the public transaction sector, two categories are below the 

line in Table 6.5: foreign affairs and social security. The reason is  that the Ministry for Foreign Affairs does 

not concern itself with the mediating of transactions. That is indirectly the case, because good diplomatic 

contacts overseas contribute to a favourable climate for trade. Social security pertains to transactions 

between groups of citizens in society. Because the concern here is transactions that involve the transfer of 

income, this employment is not considered in the total number of transaction jobs. Nevertheless, due to 

(indirect) transaction mediation, both categories fall under the transaction sector classification, but are not 

essential for the analysis. It might be noted that in Table 6.5, defence, justice and police are not considered 

to be part of the public transaction sector. This thought does not alter the fact that the protection of 

property constitutes an essential part of the facilitation of transactions, and, in certain situations, contracts 

are required to be enforced by judicial process or order. 

For Wallis and North (1986), this contractual issue is the reason defence, justice and police are categorised 

within the transaction sectors. 
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Table 6.5 Functional classification of occupations  

Private sector Public sector 

Transformation sector Transaction sector Transformation 
sector 

Transaction sector 

Farming 
Construction 
Industry 
Mining 
Consumption Services 
Repair 
Finance and business 
services 
(where no transaction activity) 

Trade 
Transport, storage and 
communication; Finance 
and business services 

Education 
Health 
Defence, 
Justice 
Fire Department 
Police 
 

Public administration 
(general public 
administration and 
public law bodies) 
_________________ 
Foreign Affairs 
Social Security 
 

 

However,  because many legal issues do not relate to economic transactions and might obscure the picture; 

legal issues are not categorised under the transaction sector. The connection with defence is weak because 

a large portion of defence tasks are comprised of activities that concern international safety or assistance 

during natural disasters. However, the transport sector is taken to be a part of the private transaction 

sector, while Wallis and North (1986) do not consider this type of activity to be a part of the transaction 

sector. They view transaction costs as the costs of purchasing, which are not incurred by the supplier or not 

incurred when a product is self-purchased. The transport sector therefore falls outside the private 

transaction sector.  

Conversely, transport itself does not change anything in the product or service, but it is a direct result of the 

execution of a contract. It is therefore justifiable to include transport costs in the transaction sector. 

In determining the value added and the development of total transaction jobs, the transaction sectors that 

are listed in Table 6.5 have been purged of transformation activities. That is, in the trade sector, data 

concerning repair activities have been taken out, as have transformation activities in the financial sector as 

well as business services such as computer service, research and development, the cleaning of buildings, 

photography and interior and fashion design.  

Therefore, concerning the financial and business services, employment in financial institutions (mediating 

and financing) and employment that is related to leasing, inspection and control, legal and commercial 

services, advertising services and staffing are all counted towards total transaction jobs.   

Table 6.6 shows that 514 of the 1,211 distinguished occupations concern transaction occupations. The 

related work types (tasks comprising a job) are included in Appendix 2 (procurement, support, monitoring, 

planning and coordination, orchestration). Work types concerning transformation occupations are also 

included in Appendix 2.  This table shows the relative and absolute concentrations of transaction 
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occupations in the category of higher-level occupations. The lower and elementary-level occupations are 

clearly under-represented.  

Table 6.6 Share of transaction occupations   

Functional employment structure 

Transaction occupations 

Elementary 
and lower 
N=236 

Middle 
N=396 

Higher 
(Bachelor, 
masters) 
N=579 

Total 

Operating personnel transaction activities     

Purchasing 0 3 11 14 

Support staff (transaction activities)     

Staff (organisational, economic, technical, 
legal), administration / secretarial / office 
/ office support / accounting, inspection / 
monitoring, unloading, warehouse work, 
transport, ICT 

33 74 55 162 

Leadership and orchestration     

Production planning, leading and 
orchestration 

1 118 219 338 

TOTAL 34 
(6.7%) 

195 
(37.9%) 

285 (55.4%) 514 
(100%) 

Source: Calculated on basis of Standaard Beroepenclassificatie (Standard Occupational Classification) 1992. CBS edition 2001 

Van Dalen and Van Vuuren (2003) calculate the number of employees that explicitly enables trade between 

market participants and companies and not within companies.  They distinguish five clusters of transactions 

tasks: pure trade (e.g. wholesale trading, buying, selling); complementary trade(e.g. warehousing, 

accounting); trade in ideas and information (e.g. advice, communication); monitoring (e.g. inspecting) and 

transport and distribution (e.g. loading, to steer a van or car).  Based on this narrow definition of 

transaction tasks  Van Dalen and Van Vuuren find that in 1997 28 per cent of the  Dutch employees 

executing transaction tasks.  

Not all transaction and orchestration occupations are connected to international fragmentation of 

production. A real estate broker, a window dresser, a receptionist, a head of technical services, a housing 

corporation manager, a bus controller, a cashier or an education coordinator are examples of occupations 

that are not related to international fragmentation of production. On the other hand, occupations such as a 

company director of a middle-sized metal working company, the head of purchasing, a truck driver, a 

production planner or the manager of an industrial company could well be connected to international 

fragmentation of production. An increase in the volume of these occupations does not always follow 
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international fragmentation of production, but rather the focus shifts after the relocation of internal 

production to an offshore location.  

6.2.2 Production and employment in the transaction sectors 

The total production (gross value added in prices in 2000) of the transaction sectors (purged of 

transformation activities)  mentioned in Table 6.5 rose in the period from 1987 to 2008 by a total of 115 per 

cent.39  This increase is considerably higher than the total of all branches that showed a growth of 77 per 

cent. The proportion of transaction sectors in the national value added in the period from 1987 to 2008 

rose through this from 39 to 48 per cent. The share of private sector transactions  in the national value 

added in the same period rose from 35 to 44 per cent, a rise of one-quarter. When just as many transaction-

supporting activities in private transformation companies are included, De Vor (1994) estimates the total 

share of the transaction sector in 1975 to be 43 per cent and in 1990 to be 50.8 per cent. This percentage, 

based on the same growth rate and extrapolated to 2007, would increase to approximately 70 per cent. This 

estimate is consistent with the findings of Evans et al. (2005). They calculated that more than 60 per cent of 

production costs were transaction costs and that the transaction sector in 2000 had a share of 65 per cent 

of the nongovernmental GDP in the USA.  

 

The relatively fast growth of production in the transaction sectors has an impact on the composition of 

employment. Despite the examination of the transaction sectors for transformation activities, total number 

of transaction jobs remains unclear. Employees in the transaction sectors are also employed in the carrying 

out of transformation labour. An example of this type of employment is communication that does not 

always serve a transaction. The same applies for transport that partly serves as consumption, such as a boat 

cruise or a ride in an old classic train. The reverse also holds true: employees in transformation sectors are 

also involved in transaction work. For example, administration, purchasing and orchestration are becoming 

increasingly important in the transaction activities of companies that are functionally classified within the 

transformation sector.  

 

Table 6.6 therefore presents figures that concern the total transaction jobs estimates at the bottom of the 

bandwidth. Table 6.7 shows that in the period from 1987 to 2008, the total number of jobs in the 

transaction sectors of trade, transport, storage and communication, financial business services and public 

administration rose by 64 per cent, or by an average of 2.3 per cent annually. If only the commercial 

                                                           
39

 Calculations based on Statline data. CBS, 20 September, 2010. 
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transaction sectors were considered, the increase would be as much as 76 per cent or approximately 2.6 

per cent annually.  

 

The difference in growth ensures that the ratio between transaction and transformation jobs in the period 

from 1987 to 2009 has increased. This increased ratio is particularly strong in the commercial sectors, 

where it grew from 0.81 in 1987 to 1.17 in 2008. This is an increase of around forty per cent, while the 

increase from a macroeconomic perspective is nearly a quarter. One must conclude that the ratio of 

employment in the public and private transaction sectors in relation to employment in public and private 

transformation sectors increased until the turn of the century and, thereafter, it has more or less stabilised. 

Conversely, there is a continuous increase in the ratio of employment in the private transaction sectors in 

relation to the employment in the private transformation sectors.  

The number of transaction jobs, based on the employment in transaction sectors exceeds the number of 

transaction jobs calculated by Van Dalen and  Van Vuuren (2003). A possible explanation of the difference, 

as mentioned before,  is that Van Dalen and  Van Vuuren exclude transaction tasks within companies such 

as management and production planning. In other words horizontal transaction activities are included, 

vertical transaction activities are excluded. 

The relatively strong increase of total jobs in the private transaction sectors must be seen in terms of a 

lengthened supply chain. That is, the relatively strong increase is a result of national and international 

fragmentation of production or is due to an increase in the total layers of distribution. However, when cost 

efficiency is considered, this latter possibility becomes less plausible than national and international 

fragmentation of production. National developments in the area of production organisation and the 

increasing importance of international production networks ensure the growing share of transaction 

sectors in the national production. While there are no direct connections to be made between the growth 

of transaction sectors and the process of international fragmentation of production, it is conceivable that 

international fragmenting of production plays an important role in the growth of employment in the 

transaction sectors.  
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    Table 6.7 Ratio of transformation and transaction jobs 

 
Source: Calculations based on CBS Statline database. 
 

6.3 The role of the Dutch trade function  

The fact that in terms of employment in production, the Dutch economy is increasingly becoming a 

transaction economy  is a consequence of fragmentation of production at a national and international level 

and a consequence of the international distribution function of the Netherlands. This international 

distribution function is strengthened by international fragmentation of production and the resulting 

increased trade in intermediate goods. Thus, parts and components that are primarily purchased in Asia are 

exported to Eastern Europe, where they are further assembled (see Chapter 2 and Berghuis and Den 

Butter, 2009). In this case, the Netherlands fulfils an international distribution function, which yields 

activities in the form of, for example, transport and storage, orchestration  and customs activities. The 

increased trade function has a favourable effect on the production and employment of a number of 

branches. Branches that are strongly affiliated with the Dutch trade function are wholesale, transport, 

storage and communication, transportation services (which covers loading, unloading and handling 

operations and storage, mediation and information in the field of tourism and additionally relate to freight 

forwarders, shipping agents, shippers, weighting and measurement) and financial and business services. 
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The financial and business services in Table 6.8 concern only legal and economic services. Legal and 

economic services include legal advice, accounting services, bookkeeping, tax advisers, market research and 

surveys, economic advice and holdings. The non-transaction part is thus removed, as well as is the 

transaction component, which is largely oriented to the domestic market. These services therefore 

concerns insurance companies, pension funds, leasing activities and staffing and advertising agencies. Table 

6.8 shows that the growth of the gross value added (volume) of the named transaction sectors has been 

above average. 

The employment picture is partly different.  The transport, storage and communication sectors show a 
below-average growth. This lower growth is in sharp contrast with the development of production. 
 
Table 6.8 Production and employment development in selected transaction sectors (growth in %) 

Gross value added Total 
economy 

Wholesale Transport, storage 
and communication 

Transport 
services 

Financial and 
business 
services 

1987 compared to 2008 77 219 160 119 127 

Employment      

1987 compared to 2008 45 62 25 50 67 
Source: calculations based on Statline data. CBS, 20 September, 2010 

Specifically, there has been a strong rise of productivity in this sector. However, in other sectors such as 

wholesale, transport services and financial and business services, employment grew faster than average, 

even though in these sectors there was a strong productivity growth. 

In Table 6.9, the composition of the Dutch export of manufactured goods is shown. The table shows a 

summary of the role of the Netherlands as a production  and as a transaction country. The transaction 

function expresses itself in the importance of re-exports and services re-exports. The transformation 

function is reflected in the production of manufactured goods for export. In both the transaction as well as 

the transformation function, Table 6.9 shows that vertical specialisation exists. This vertical specialisation is 

evident from the imports of intermediate goods for the benefit of re-exporting services and the 

manufacture of products. The re-export and the intermediate import for the benefit of re-exported services 

and manufactured products ensure a large import percentage in the export of manufacturers. In 2001, this 

import percentage was 64 per cent, and it rose to 68 per cent by 2007. This percentage shows a strong 

relationship with international fragmentation of production. On the one hand, there is the intermediate 

import for the production of services for re-export and manufacturing, and on the other hand, there is a 

part of the re-export that involves semi-finished products. 
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The accumulated production structure matrices from CPB show that in 2007, the re-export of 

manufacturers was €152.9 billion, of which a €13.4 billion value added was created. 

 

   Table 6.9 Composition of Dutch  
                     manufactured exports  
                     2001-2007  
                     (in percentages) 

 
     Data derived from accumulated production  
       structure matrices (CPB, 2001 en 2007) 
 

In addition to re-export, there was also transit trade. Transit trade is said to occur, in contrast to re-export, 

in cases where imported goods are exported without further processing or change of ownership taking 

place. In 2010 transit trade has  a 30 per cent  share in total exports (De Blois et al., 2013). The value added 

is estimated at 1.5 per cent of the transit trade value (Hof, B. and C. Koopmans, 2004 p. 13). According to 

Statistics Netherlands the total transit trade was  in 2007 €141.1 billion.  This would mean a value added of 

around €2.2 billion. Therefore, in 2007, around €15.6 billion worth of value added was created by the re-

export and transit trade in the form of transaction activities. This means that around three-fifths of the 

gross value added in the transport and storage sector was due to re-export and transit trade. Concerning 

re-export this is including value added logistics (VAL) and value added services (VAS). Value added logistics 

concerns, for example, the addition of accessories, assembling and programming. Products are also 

required to be repackaged and provided with the correct papers and instructions. However, the process 

does not stop there: additional value added services (VAS) such as administration, invoicing, payment for 
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transport and management of financial transactions concerning the flow of goods are also performed in 

distribution centres. Compared to 2002, the re-exports of manufactured goods rose by around two-thirds, 

as shown in Table 6.10. This table also shows that the gross value added in both years was around eight per 

cent of the re-exports.  

Table 6.10 Composition of re-exports  

 2002 2007 

Gross value added 8.9 13.4 

Intermediate import 2.2   3.7 

Services for the benefit of re-export 11.1 17.1 

Final import 81.0 135.8 

Total re-export    92.1     152.9 
(Calculated on basis of accumulated production  
structure matrices CPB 2002 and 2007) 

 

Together with the imports of intermediates, the gross value added forms the so-called “services for the 

benefit of re-export”. As can be read from the table, the domestic production share is extremely high. In 

2002 and 2007, this share was around eighty per cent. When domestically produced re-exported services 

are measured against domestically produced export by manufacturers, then, according to Table 6.11, it 

appears that the share of “services for the benefit of re-export” during the period from 2002 to 2007 had a 

relative increase of around a third. 

Hence, the international distribution function is an important area for the Netherlands, which in 2008 

comprised a fifth of total industrial Dutch production, and which in the same year was 1.2 times larger than 

the foods and leisure goods industries and just as large as the total machinery, electro-technical and 

transport equipment industries combined.  

 Table 6.11 Ratio of services for re-export and  
      domestically  produced manufacturer exports  
        (gross value added, in billion euro)         

           
 Calculated on the basis of accumulated production structure  
 matrices (CPB, 2001-2008) 
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6.3.1 Transaction jobs involved in the Dutch trade function 

Re-exports involves more than relocating boxes. In approximately 9,000 distribution centres, goods are not 

only cleared through customs, but they are also processed to be made ready for further export and to 

provide further service activities.  By value added logistics (VAL) and  additional value added services (VAS)  

are a direct result of international fragmentation of production and contribute to an increase of the added 

value of re-exports. Indeed, due to international fragmentation of production, goods do not arrive in a 

complete state. Accel, for example, has bike parts that are produced in Asia that undergo a custom 

assembly in the Netherlands; the logistic firm Gefco Benelux installs radios, route planners, LPG 

installations and air-conditioning systems in automobiles. It also handles the national service for road traffic 

certification and the production of number plates. 

Data from a TNO study (Kuipers et al., 2008) show that in 2007, VAL and VAS activities employed 

approximately 236,000 workers. The total employed workers in 2007 for the distribution transport, 

transhipment, storage, warehousing and supply chain management sectors was 617,000. That finding 

equates to approximately 7 per cent of the total employment in that year. This percentage increases if the 

various support activities are added, such as certification, training and IT. Employment then increases to 

746,000 (8.5 per cent of the total) with an added value of €40.2 billion (8 per cent of GDP). 

An important part of the VAL and VAS activities  can be attributed to the re-exports of manufacturers. This 

distribution function contributes a large amount of transaction jobs for the Dutch economy. The transport 

sector (including services for the purpose of transport), storage and communications sectors are used to 

estimate the size of this labour productivity trend. The productivity of employees in VAL and VAS activities 

is not included and is assumed to be at an equal level to the average productivity in the transport (including 

transport services), storage and communication sectors. According to the data from Statistics Netherlands, 

in 2002, this figure was €72,000 (gross, labour years), and in 2008 the figure was €86,000. Table 6.12 shows 

that when taking into consideration a part time factor of 1.15, in 2002, re-export creates jobs for 141,000 

persons, and in 2008, assuming a part time factor of 1.17, for  182,000 persons. 

  Table 6.12 Production and transaction jobs in re-exports

 
   Source: Calculations based on CBS Statline database 
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6.3.2 The international distribution function in the context of international fragmentation of production. 

The international distribution function of the Netherlands does not yet reveal anything about the role of 

international fragmentation of production in the growth of the total transaction jobs. Indeed, transit trade 

and re-export are linked to completed products as well as parts and components. To obtain an impression, 

a closer inspection can be made of the re-exports of parts and components in the machinery, electro-

technical and transport equipment industries. In doing so, the contribution of international fragmentation 

of production to the conversion to a transaction economy through the Dutch trade function can be made 

clear. 

 

For the machinery, electro-technical and transport industries, the largest share of exports is re-exports. The 

re-exports these sectors comprise two-thirds of their exports and thereby form around half of total Dutch 

re-exports. There are no data available to indicate which share of these re-exports constitute parts and 

components. However, data of Statistics Netherlands do show that in the machinery, electro-technical and 

transport sectors, the import of goods for intermediate use in 2006, at current prices, was €15.1 billion. 

Because a third of imported intermediate goods include used energy, raw materials and supplies, some 

two-thirds of that value, or €10 billion in 2006, reflects the import of parts and components for a given 

industry.  

When determining the value added, nine per cent of the re-export value is assumed (average rounded 

downwards for 2002 and 2007, see Table 6.10). On the basis of these assumptions, Table 6.13 indicates a 

growth in the re-exports of parts and components in the machinery, electro-technical and transport sectors 

creates in 2006 of €2.4 billion of value added, which accounted for the employment of approximately 

32,000 people. The trade in parts and components in the machinery, electro-technical and transport 

sectors has not led to growth of the total number of transaction jobs, but rather, it has led to a production 

growth of approximately 14 per cent. This growth illustrates that productivity growth has been significant, 

which allows for improving incomes and favours Dutch competitiveness as a trading country.  

 In addition, it should be noted that a part of international trade in parts and components is due to transit 

trade. It is not inconceivable that this proportion might be significant because companies purchase parts 

and components directly from offshore suppliers with whom the Netherlands is only is concerned in terms 

of transport. That means that VAL and VAS activities are irrelevant.  

To obtain an impression of the number of employees who are potentially involved in the transit trade  of 

parts and components, the re-export of parts and components (in 2006 serving the Machine, electrical and
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  Table 6.13 Production and transaction jobs due to the re-export of parts  
         and components in the machinery, electrical and optical equipment  
                     and transport equipment sectors 

 
   Source: Calculations based on CBS Statline database 

 

transport equipment 26.3 billion euros) will be  related to the total re-exports (in 2006, 138.8 billion euros 

according to Statistics Netherlands). These data reveal a share of 18.9 per cent. If this percentage is likewise 

assumed with transit trade in 2007, then transit trade results in a total of €27 billion and a value added that 

is worth an estimated €0.41 billion, the same as approximately 5,600 jobs   

On the basis of a rough and conservative estimate, the transit trade and the re-export of parts and 

components seem to account for the employment of approximately 40,000 people. This estimate equates 

to 1.5 per cent of total private transaction jobs and 2 per cent if the emphasised domestic transaction 

sectors are omitted, as they are in Table 6.8. The trade in intermediate goods delivers a strong growth in 

production. Because this growth is not translated to growth in employment, it therefore means a growth in 

productivity. This productivity growth offers the possibility for lower cost prices for transaction services, 

which can favour international fragmentation of production.  

6.4 Transition to a transaction economy  

Due partly to international fragmentation of production and the subsequent impacts for the Dutch 

international distribution function, the Dutch economy is increasingly developing the characteristics of a 

transaction economy. The classification of employment by sector clearly shows that Dutch employees are 

increasingly obtaining their incomes in transaction activities. The question is to what extent does the switch 



150 

 

to a transaction economy lead to a quantitative mismatch between industrial companies and the labour 

market?  

6.4.1 Quantifying the flows of labour 

When considering the decreasing share of value added in the production value, it seems that the trend 

towards a transaction economy is also taking place in the industrial sector. The dividing line between the 

industrial and service sectors thus becomes smaller. The question is whether the decreasing importance of 

transaction skills becomes a source to attract transaction workers to the industry and encourage 

intersectoral mobility. Figure 6.1 shows the labour market from a quantitative perspective, highlighting four 

types of mobility: intrasectoral, intersectoral, newcomers and those without work.  

Using data from Statistics Netherlands concerning the flows of labour, it is possible to show intersectoral 

labour flows at the company sector level and the company class level. The focus here is on employees who 

remain in the same job or who have made an intra or intersectoral change in jobs. The moment of 

measurement is the last Friday of September. When an employee worked at various companies on 

different activities, the employee was classified into the economic activity of the company in which he/she 

earned the highest income. The figures that are presented below have been adjusted accordingly. 

 

  Figure 6.1 Employee flows 

That is to say, the data for the purpose of government administration excludes social services; trade 

excludes repair, and in the categories of real estate and business services, non-transaction activities have 

been removed. The totals between the blocks relate to the total employees x 1000. Each block shows the 

average employment and to the right of that, the percentage growth is shown. Statistics Netherlands 

dispose of matrix tables which contains intersectoral labour flows. This tables enables to calculate how 
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many employees continued to work in the same sector, how many employees from another sector enters 

the sector and how many employees moving to another sector.   Figure 6.2 illustrates a net outflow of 

19,000 employees (a total outflow of 198,600 employees minus a total inflow of 179,600 employees) to 

other sectors, originating from trade, transport, storage and communication, financial institutions and real 

estate and business services. In the transaction sectors, it is only the government administration sector that 

attracts transaction workers. The commercial transaction sector shows an intersectoral outflow that 

coincides with employment growth, which indicates a (possible)  formation of quantitative bottlenecks in 

the labour market. In the non-commercial as well as commercial transaction sectors, the employment 

growth amounts to an average of approximately 6.5 per cent. This finding underlies the growth of other 

commercial and non-commercial services, but, as shown in section 6.2.3, employment growth is 

considerably faster in the commercial sectors than it is in the commercial transformation sectors. The 

growth of employment in the transaction sectors seems to be caused especially by new employees and not 

by a net inflow from other sectors. 

 
Figure 6.2 Public and private labour flows  
                       (average period 24-09-1999 to 29-09-2007) 
  Source: calculation based on data Statline CBS: Labour flows by economic activity 
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This growth does not mean that intersectoral labour flow can solve the additional demand for transaction 

workers. However, on balance, as shown in Figure 6.3, there is a net inflow from both the private as well as 

the public transaction sector to industry, which concerns such a small number that the demand for 

transaction workers could be met through internal replacement or through new employees.   

The employee labour inflow and outflow data from Statistics Netherlands show (also after adjustment) that 

the net inflow in the public and private transaction sectors in the period from 1999 to 2007 was 

cumulatively 390,000. In the transaction sectors, the net inflow through the entrance of employees 

amounted to approximately 427,000 people. That net inflow compensates to a reasonable degree for the 

net intersectoral outflow of employees. 

 

Figure 6.3 Labour flows in the industry and transaction sectors  
                       (average period 24-09-1999 to 29-09-2007) 

Source: calculation based on data Statline CBS: Labour flows by economic activity 

 

In the private transaction sectors, growth comes from the total number of employees in the transaction 

sectors by intersectoral mobility and entrance as new employees, a total of approximately 260,000. For the 
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transaction sectors as a whole, this increase comes to approximately 274,000 people. These figures are not 

completely consistent with the figures that are set forth in Table 6.7 because the table assumes the average 

total jobs per year, while with labour flows of stationary employees, the figures are based on the difference 

between two moments in time - that is, from September of a certain year compared with September of the 

following year. In industry, the net outflow amounted to 139,000 people. In combination with international 

fragmentation of production, this net outflow means that the relative importance of transaction workers in 

Dutch industry has risen.  

Intersectoral labour flows and the inflow of labour as new employees do not present a quantitative or a 

qualitative mismatch in the labour market. Table 6.14 shows that the vacancy rate in the transaction 

sectors per 1,000 jobs, with the exception of the years 1997, 1998 and 2000, was higher than in industry. 

Given that the ratio between possible occupations to be filled and the quarterly averages of the total 

vacancies per thousand jobs in the transaction sectors were two to three time as high as in the industry, it 

would seem that the transition from a production economy to a transaction economy in the labour market 

is not running smoothly. This finding is partly the result of quantitative shortcomings, but qualitative 

shortcomings could also play an important role. The question of quantitative versus qualitative 

shortcomings will be addressed in the examination of the results of the company research.  

Table 6.14  Job vacancies in the industry and transaction sectors  

Year Ratio of jobs 
transaction 
and 
transformation 
in private 
sector 

Job vacancy rate (total open vacancies per 
thousand jobs) 

Difficult to fill vacancies /  
quarterly averages 

Industry 
(average 
four 
quarters) 

Transaction sectors  
(private, average of four 
transaction sectors, 
averages four quarters and 
adjusted for non-transaction 
activities) 

Industry 
(private) 

Transaction sector 
(private, adjusted 
for non-transaction 
activities) 

1997 0.99 15.50 14.5 n/a n/a 

1998 1.02 19.00 18.8 n/a n/a 

1999 1.05 23.00 24.9 n/a n/a 

2000 1.06 28.00 25.9 0.47 1.41 

2001 1.07 21.75 22.5 0.46 1.35 

2002 1.15 15.00 15.8 0.25 0.69 

2003 1.16 10.25 13.5 0.28 0.41 

2004 1.17 11.25 16.3 0.21 0.53 

2005 1.19 14.25                   21.0 n/a n/a 

2006 1.21 21.00 29.1 0.39 0.95 

2007 1.23 27.00 34.6 n/a n/a 

2008 1.25 25.25 28.6 0.47 1.33 
Source: calculations based on Statline CBS data  
n/a:  not available 
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6.5 Conclusion 

The existing research indicates that international fragmentation of production is accompanied by positive 

productivity effects (Grossman and Rossi-Hansberg, 2008; Moser et al., 2009; Wagner, 2009; Den Butter 

and Es-Saghir, 2013). Furthermore, based on studies of the Netherlands, it can be concluded that 

international fragmentation of production leads to positive productivity effects (Den Butter, 2007 and 

2008; Volberda et al., 2007; Rabobank, 2008; CBS, 2008). An indicator of this effect is the difference 

between labour productivity and total factor productivity. The data in table 6.3 show that in industry, the 

difference between labour productivity and total factor productivity is higher than in the commercial 

sectors in general. Because it concerns the industrial sector as a whole, onshore outsourcing of 

transformation tasks do not affect the results. The data in Table 6.3 also indicate that additional 

deployment of transaction personnel does not overtake the productivity effect in the transformation 

sphere.   This finding  indicates that international fragmentation of production causes productivity 

advantages. When these productivity advantages are utilised for a lower of price of a finished product (the 

so-called transfer effect), then the productivity gains benefit consumers as well as the commercial 

purchaser. Measuring productivity growth due to  international fragmentation of production is therefore 

difficult. Another difficulty is to determine causation between international fragmentation of production as 

Möhlmann and De Groot (2013) pointed out. 

Productivity advantages can also be used to expand production or increase investment in product 

development. In this way, international fragmentation of production creates expansion effects in the 

transformation sphere. Productivity effects also exist when freed-up labour is converted into more 

productive jobs. The research that was conducted by Heyma et al. (2008) also shows that relocated 

employees who are rendered unemployed by offshoring in fact resume work thereafter at higher salaries.  

Partly as a result of international fragmentation of production, and in light of the employment figures 

across different sectors, the ratio of transformation to transaction jobs has changed significantly. It shows 

that the Netherlands is increasingly becoming a transaction country, due not only to the involvement of 

Dutch industry in international fragmentation of production but also to its role in trade. The impact of 

international fragmentation of production on the Dutch trade function is evident, for example, in the rising 

ratio of services for the purpose of re-export compared with the domestically produced exports of 

manufactured goods.  The increased use of the Dutch trading function is paired with productivity growth, 

which allows for improving incomes and favours Dutch competitiveness as a trading country. 
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 The increasing importance of the transaction economy is not supported by a net inflow of employees from 

other sectors. The exchange of personnel between industry and private sectors keeps them both in 

balance. Additional employees who are required for growth in the transaction sectors will therefore be 

classified as ”entering as employees”. Given the relatively large share of vacancies that are difficult to fill, 

there is no smooth transition to a transaction economy.  

The above conclusions raise the following question: to what extent does the manufacturing industry cause 

expansion effects in the transformation and transaction spheres? Expansion effects in the transaction 

sphere can indicate a situation in which transformation tasks in the manufacturing industry are replaced by 

transaction and orchestration tasks. If market transactions and orchestration increase in importance in the 

manufacturing industry, then sectoral employment figures become less relevant and underestimate the 

importance of the transaction economy. This underestimation provides the basis for the company research 

in Chapter 7 and for an investigation of the processes of international fragmentation of production at the 

micro level. It answers the questions of which advantages international fragmentation of production might 

deliver, which barriers might appear and what international fragmentation of production would entail for 

the structure of production and employment.  
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PART III  The shop floor impacts of organising 

international fragmentation of production: an empirical 

exploration  
 

 

The introduction to this thesis discussed analyses of the employment consequences of international 

fragmentation of production.  Most of these analyses have been limited to the displacement effect (at the 

sector level) in the transformation sphere. Only a few analyses have addressed expansion effects or 

referred to the direct or indirect effects of international fragmentation of production on transaction costs. 

This omission is unwarranted because the operational and geographic breakdown of production processes 

makes the production process more transaction intensive, as shown by the labour demand model in 

Chapter 4. Indeed, new markets have been added in the areas of intermediate supply, transport and 

financial exchanges and several sites of production have had to be realigned and supply routes recalibrated. 

This section of the thesis further examines the manufacturing industry within a transaction country, the 

Netherlands, where the dynamic effects of international fragmentation of production on employment are 

shown on the work floor as an example. Question 4 of the thesis is answered in this part through a survey 

among human resource officers and seven in-depth interviews with decision makers in companies.  In this 

way insight is provided into the effects of international fragmentation of production on the nature of 

company activities, the size and composition of existing personnel and the shift in personnel with regard to 

demands on skills. In addition, the research explores the impact on employment from international 

fragmentation of production without complications from cyclical aspects, technological developments, 

takeovers or mergers. 
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7  Methodological Justification 

 

 

The results of the empirical research on the impact of international fragmentation of production on the 

organisation of companies are presented in Part III. This chapter reports on the research strategy, research 

methodology and manner of data analysis for the survey and in dept interviews of the companies of this 

study. It provides the methodological background for the data collection for this analysis at the company 

level. First a broad overview of the scope of the study is given.  

7.1 Research Scope  

This thesis describes the consequences of international fragmentation of production at various aggregation 

levels. At the global level it turns out that international fragmentation of production influences the volume, 

nature and direction of trade flows. Various countries have profited from this as a result of their trading 

position. Such is the case for the Netherlands. Not only due to its trading position, the Netherlands is also 

affected by international fragmentation of production as a result of its transformation function. In the 

industrial sector offshore-intensity, or the relationship of import intermediary relative to value added, is 

relatively strong (see Chapter 2, Section 2.2.1). Because of this, transaction activities play a larger role in 

the Dutch economy, which is expressed, measured by sector, in a relatively strong growth in the number of 

transaction jobs (see Chapter 6, Section 6.2.2).  

At the sector level, despite a relatively strong offshore intensity in the industry, the value added has 

increased (see Chapter 2, Section 2.2.1). Employment opportunity shows a different picture in certain 

branches of industry, and the question remains what the influence of international fragmentation of 

production on this is. Also remaining is the question of what happens to the content of value added under 

the influence of international fragmentation of production.  

 

It is presumed that industrial companies that fragment their production internationally set up their 

companies in such a way as to effectuate their intended value creation in the transaction sphere. The way 

in which these companies set up the part of the organisation responsible for transaction and orchestration 

has been researched by comparing companies with and without experience in offshoring. It is not yet 
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possible to do a secondary analysis in this sector. It appears that no datasets are available with information 

about functional employment opportunity structure at the company level. This study is a first attempt to fill 

this void with an exploratory analysis. The exploration of the impact of international fragmentation of 

production on company structure is performed by conducting case studies and through the use of a 

questionnaire in order to investigate the differences between companies that work with offshoring and 

those that do not. This approach seeks to contribute to growth theory in which at this moment offshoring 

manufacturing activities are hidden in what is described before in this thesis as a black box. Distinguishing 

between transformation activities and transaction activities in these manufacturing companies, makes the 

black box activities explicit and thereby their value creating nature as well. In this way Coase’s transaction 

cost theory (1937) is connected to economic growth theory. This connection is, by the way, also made by 

including transaction costs in the production costs equation in Chapter 4. 

7.2 Company Research: Objectives and Strategy 

How international fragmentation of production works in concrete business situations, as well as what the 

effects are for both the transformation and the transaction functions, requires empirical research at the 

micro level. The aim of this part of the study is to contribute to gaining insight into the structuring of 

offshoring activities at the company level. Precisely because this part of the growth theory is described as a 

black box, this exploratory study begins expressly at the empirical level, the factory floor, to further refine 

the insights gained. This sub-study therefore has an inductive character.  

 

Data collection takes place in two ways: by way of case studies, using in-depth interviews and via a survey, 

using a questionnaire for human resource officers. Case studies facilitate the performance of qualitative 

research in businesses that have experience with international fragmentation of production and can 

therefore yield insight into the production organisational effects of international fragmentation of 

production. In the questionnaire, companies that perform production activities abroad (the offshore 

companies) are compared with companies that do not (the onshore companies). In this way the presumed 

contrast with respect to the functional composition of the personnel can be brought into relief.   

 

On the basis of Robson’s (2002) distinction of four types of research aims, namely  

− exploratory: to find out what is happening 

− descriptive: to portray a situation 

− explanatory: to seek an explanation of a situation  

− emancipatory: to create opportunities and the will to engage in social action, 
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this study can be qualified as both exploratory and explanatory. Indeed, by using case studies based on in- 

depth interviews and by conducting a survey,  it becomes apparent how international fragmentation of 

production works in actual business situations (exploratory). In addition, these insights enable a greater 

understanding of how international fragmentation of production affects the organisation of production 

beyond what standard growth theory tells about it. This concords with the explanatory aim of the research.  

Both types of research are performed on companies in the manufacturing industry.  

In particular, the Machine, Electro technical and Transport industry has been selected for the case studies. 

The choice of companies in the manufacturing industry is based on the fact that the offshore-intensity of 

this industry lies four to six times higher than the macroeconomic average. International fragmentation of 

production is an important aspect of the organisation of production among the companies in this sector.  

7.3 Case Studies 

7.3.1 Data Collection 

Thirty-one companies were contacted for interviewing, with the result that interviews were held in seven 

companies in the period April through August 2011. The selection of companies was based on their 

experience with international fragmentation of production. The companies involved are part of the Dutch 

manufacturing industry, from the sectors Machine manufacturing (3 companies), Electro technical (2 

companies) and Transport (2 companies).  

 

Because in the interviews important discussion topics are (i) the reasons for going offshore, (ii) strategic 

decision-making about where to locate company headquarters and (iii) managing international 

fragmentation of production, persons in strategic positions are selected. Of the persons interviewed, five 

are Managing Directors, one is Commercial Director and one is Chairman (see appendix 5). In this way 

reliable sources were consulted and having seven case studies prevents this part of the study from 

becoming anecdotal. The results, however, cannot be considered representative for the entire population: 

for the interviews only companies involved with international fragmentation of production were selected. 

Whether the results are representative of the subgroup is difficult to say because the reason for not taking 

part in in-depth interviews – the reason for the non response-  was not given in all cases. Therefore it is 

possible that the response is selective with only companies taking part that were experiencing difficulties 

with international fragmentation of production. Companies which declined to participate in the interviews 

do not confirm this, however. Lack of time was the explanation given by most companies that indicated 

why they declined to be interviewed.   
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There are three basic types of interviews: unstructured, semi-structured and structured (Kajornboon, 

2011). In an unstructured interview a primary question or theme is posited and the further content of the 

interview depends largely on the respondent.   

In a semi-structured interview more guidance is provided by the researcher, and the interview is 

characterised by the following aspects (Smith, 2005): 

i. there is an attempt to establish rapport with the respondent 

ii. the ordering of questions is less important 

iii. the interviewer is freer to probe interesting areas that arise 

iv. the interview can follow the respondent’s interests or concerns 

Lastly, a structured interview is particularly suited for gathering quantitative data as the list of questions 

(with open and/or closed questions) provides the structure. Such interviews are often conducted by phone.  

 

In light of the research aim and unfamiliarity with the effects of international fragmentation of production 

in concrete business situations, a semi-structured interview is in this case the most appropriate method of 

interview. Indeed, besides learning from experts in the field, a number of specific topics drawn from the 

current state of the theory are key. These topics are:  

i. the motives for offshore production tasks: the reason for international fragmentation of production 

may be cost reduction but international fragmentation of production can also be used as a strategy 

to expand market possibilities. If both presumed motives play a role, then international 

fragmentation of production directly influences trade volume, and not only via the cost function; 

ii. experienced bottlenecks in offshore projects: international fragmentation of production requires 

collaboration among partners from other cultures and in other languages. Questions arise about 

the nature and seriousness of the problems that may be caused by this; 

iii. applied types of transaction management to tackle the bottlenecks: following up on ii: what does 

this mean for the organisation of production in terms of coordination activities and formation of 

contracts.  

iv. benefits of offshoring: the benefits offshoring has generated in terms of cost reduction and direct 

growth in volume of trade; 

v. impact of offshoring transformation tasks on composition of business activities: the influence of 

offshoring benefits on the nature and volume of transformation and transaction activities.  
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Questions concerning these themes were asked and discussed by the respondent in an order determined 

by the way in which the respondent, the expert in the field, engaged with the themes. Chapter 8 contains a 

report about the in-depth interviews, including citations from respondents. Since the questions were posed 

in Dutch, the citations are translated into English from Dutch.  

 

7.3.2 Data Analysis 

It is necessary to organise data before analysing interview results. This begins with rearranging the data to 

correspond to the interview themes. The data that describe the underlying processes and results of the 

seven companies visited can be divided into sub-categories: the cost side to which ‘black box’ activities can 

be ascribed and the income side of international fragmentation of production. Both sub-categories have 

their own influence on the functional personnel structure and the competences connected to it. The cost 

side results from extra transaction and coordination activities and influences the nature and volume of 

transaction and coordination activities. The income side is influenced by the cost development and the 

direct effect of international fragmentation of production on the possibilities of market access. This coding 

fits with the approach of the model presented in Chapter 4 in which the amount of transaction costs 

partially determines developments on the income side. Lowering the transaction costs lowers the marginal 

costs by which the optimal level of production rises and offshore projects become feasible earlier. By 

including the transaction costs in the cost comparison the relationship between transaction management 

and value added in companies is established.   

7.4 Survey 

7.4.1 Data Collection 

An internet survey was conducted from March 28 – May 15, 2011 among human resources officers. The 

reason to focus on human resources officers is that they know about job vacancies and about the 

competences needed for those jobs. Moreover they have knowledge of the functional personnel structure 

or at least have access to databases containing information on that structure.  

In order to conduct the survey 856 companies were contacted of which 109 (13%) responded. This resulted 

in 43 completions of the questionnaire by human resources officers from the manufacturing sectors 

Machine, Electro technology and the Transport industry.40 29 of those 43 companies reported to conduct 

offshore activities.  

                                                           
40

   This is 1.6% of all companies of the Machine, Electro technology and Transport industry in the Netherlands that have 5 employees or 

more. Most of the companies, 31 in total, have more than 50 employees; this is 2.5% of the total population. There are 19 

companies that have more than 100 employees; this is 6.7% of the total population. Source: CBS/ Statline. 
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Although it was impossible to test whether the survey is representative of the entire population, the 

companies in the sample do provide the possibility of exploring the differences among functional personnel 

structure between onshore companies and offshore companies. If the study would reveal significant 

differences indeed, this would be a reason to conduct additional large-scale and multi-annual research.  

 

In the survey data gathering is structured around four topics( i) the degree of internationalisation of 

production, (ii) the composition of employment opportunity, (iii) the importance of a number of 

transformation and transaction-related competences and (iv) the connection to the labour market. Asking 

for information in the survey about the degree of offshoring, and the assumed consequence of this for the 

functional personnel structure, allows to make a distinction between the way onshore companies and 

offshore companies organise their production. In this regard it is assumed that international fragmentation 

of production leads to a larger role, relatively speaking, for transaction and coordination activities with 

concomitant changes in the functional composition of personnel. The functional composition of personnel 

can therefore be seen as an indicator of organisational consequences of international fragmentation of 

production. In addition, offshore companies are asked to rate for their company the importance of 

transformation and transaction competences and to rate the supply of these competences on the labour 

market in categories of good, fair and poor. A good match lowers the transaction costs associated with 

searching for adequate personnel on the labour market and thereby increases the possibilities for 

international fragmentation of production. The labour market’s capacity for adaptation is therefore 

important from the perspective of the scope for economic growth.  

7.4.2  Data Analysis 

The  onshore companies (16) in the survey are compared with the offshore companies (27) with respect to 

the structure of employment. By measuring relative differences it is possible to monitor which functions, 

relatively speaking, are more or less relevant in a specific company situation. Since a function consists of 

multiple tasks, it is possible to translate jobs using the Standard Professional Classification (Standaard 

Beroepenclassificatie) 2010 of Statistics Netherlands (CBS) into types of work (tasks that define a function 

or profession) that can be splitted into transformation jobs and transaction jobs. The next step is to analyse 

the consequences this has for transaction and transformation competences. A set of competences is used 

in which two are exclusively related to transformation activities, three exclusively to transaction activities 

and six competences that can be used in both. This set of competences is divided into two clusters. 

Competence Cluster I consists of (international) financial knowledge, intercultural knowledge and skills, 

language, negotiation, problem-solving, advising, research and coordination skills, multilingual ability, 
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working with machines and technical knowledge. In Competence Cluster II working with machines is not 

considered. Both clusters have a Cronbach’s alpha above 0.7 so that the underlying correlation is sufficient 

to be able to consider them as a separate variable for correlation with the offshore percentage. By 

dropping the competence of working with machines it is possible to judge how strong transaction and 

research competences are correlated with the offshore percentage. The assumption is that companies that 

move production work internationally will pay more attention to transaction and product development 

activities.  

7.5 Validity and Reliability 

The reliability and validity of the conclusions of this research based in interviews and a survey depend upon 

the quality of its set-up. The reliability criterion refers to the degree of uncertainty in the measurement. 

The smaller the sample, the greater the influence of randomness and the smaller the likelihood of being 

able to replicate the results. 

 

Validity refers to the question whether the indicators used actually measure what one intended to 

measure. For example, to measure the degree to which companies from a particular business sector are 

engaged in international fragmentation of production, the relationship between intermediate import and 

value added is calculated. Data for doing this are readily available, but this indicator misses the fact that 

international fragmentation of production can also go hand in hand with intermediate import for the 

purpose of assembly abroad.  

 

The three most important forms of validity are construct validity, internal validity and external validity (Yin, 

2003).  

i. Construct validity concerns the adequacy of the operationalisation of a research aim. In other 

words, whether the results form an indication of what one intended to measure.  

ii. Internal validity concerns the question of the extent to which causal relationships on which the 

conclusions are based, are valid. 

iii. External validity provides the degree to which conclusions can be generalised beyond the study to 

other persons, situations and time.  

 

7.5.1 Validity and Reliability: Case Studies and Survey 

The seven case studies provide a description of how international fragmentation of production works in 

practice and the consequences it has for the nature and volume of company activities and for the 
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composition of personnel. In this type of research method the concepts international fragmentation of 

production, transformation activities, transaction activities and transaction management are key concepts 

that may seem abstract to the respondents. In order to frame these concepts they are defined as follows: 

− International fragmentation of production: splitting up production processes internationally.  

− Transformation activities: activities by which input is transformed into marketable products and 

services.  

− Transaction activities: activities to facilitate transfers of ownership and coordination of production.  

− Transaction management: reconnecting links in the chain of production at the lowest cost possible. 

The case studies are used in this research to gain new insight into growth theory and into the industrial 

organisation of production. The number of seven case studies also makes analytic generalisation possible. 

According to Eisenhardt (1989, p. 545), four to ten case studies provide a sufficient basis upon which to 

establish this type of external validity: 

 

‘Finally, while there is no ideal number of cases, a number between 4 and 10 cases usually works well. 

With fewer than 4 cases, it is often difficult to generate theory with much complexity, and its empirical 

grounding is likely to be unconvincing, unless the case has several mini-cases within it, as did the 

Mintzberg and McHugh study of the National Film Board of Canada. With more than 10 cases, it quickly 

becomes difficult to cope with the complexity and volume of the data.‘ 

 

To compose a set of cases such that analytic generalisation is possible, a selective or deliberate sample 

(Braster 2000) is made in which the researched units are strategically chosen on three levels:  

- the selected companies should belong to the Dutch manufacturing industry, in particular to the 

sectors Machine, Electrotechnical, or Transport, 

- the selected companies should have experience with international fragmentation of production 

processes,  

- the respondent should hold a strategic function in the company under study.  

In this way insight can be gained into underlying the relationships between international fragmentation of 

production and the organisation of production. In addition, by recording citations from the interviews, 

reliable insight can be gained into the way in which international fragmentation of production affects the 

researched manufacturing companies.  
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‘At this point, the qualitative data are particularly useful for understanding why or why not 

emergent relationships hold. When a relationship is supported, the qualitative data often provide a 

good understanding of the dynamics underlying the relationship, that is, the "why" of what is 

happening. This is crucial to the establishment of internal validity’ (Eisenhardt, 1989, p. 542)  

 

The case studies are therefore a first step toward developing an understanding of the way in which 

international fragmentation of production works and to make the value creation nature of the black box 

activities visible.  

 

The case studies make the relationship between international fragmentation of production and the 

functional composition of personnel of a company apparent. The survey should be seen as a quantitative 

supplement to this relationship established in the case studies. In other words, through methodical 

triangulation (Hussein, 2009), coherence is internally validated. The limited size of the survey makes 

statistical generalisability impossible, but the survey does contribute to external analytical generalisability. 

Also the respondents in this survey were strategically selected: human resources officers in the 

manufacturing industry. In order to deal with construct validity, the concepts related to the professional 

classification in the survey are clarified in the questionnaire. In this way this study has tried to comply with 

the prescriptions for conducting reliable analysis by means of in-depth interviews and surveys as much as 

possible.  
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8   Organising production: costs and benefits to 

companies in the transaction economy41  
 

 

In a macroeconomic sense, the relocation effect of international fragmentation of production appears to be 

small as it does not seem to bring about much job destruction. International fragmentation of production 

has also not hindered the structural growth of value added in industry, although the offshore intensity is 

relatively high in this sector (nearly five times higher than the macroeconomic average). However, the 

added growth in industry has risen less than the macroeconomic average. This macroeconomic average is 

to an increasing degree determined by transaction sectors, and it is likewise expressed in the relatively 

strong growth of employment in these sectors. In this way, the share in the national production of these 

transaction sectors in the period from 1987 to 2008 rose by nearly a quarter, and employment in the 

private transaction sectors rose 4.5 times faster than in the private transformation sectors. 

Developments on the supply side of the economy form an explanation for these developments. 

Internationalisation and, in the case of international purchase a lengthening of the supply chain, increases 

the total number of transaction activities. Contracts require signing, monitoring and enforcing, which 

results in increased activity in the legal, financial and logistical branches. This splitting up of the production 

chain happens more frequently at the international level. For a trade nation such as the Netherlands, this 

situation offers possibilities for the growth of the transaction sectors, which is demonstrated by the strong 

increase in re-exports and changed geographical import and export structures. Productivity figures indicate 

that transaction services in the framework of Dutch export activities are increasingly efficient and thus are 

being exported at lower prices. This reduction in cost increases the likelihood of an international division of 

production, because various parts of the production chain can be reconnected at a lower cost. 

International fragmentation of production not only ensures more transaction services in the Netherlands, 

but it also impacts the organisation of production in the Dutch manufacturing industry. The question is, 

what effect does this change have for the size and composition of value added. Data from Chapter 2 show 

that an increase of offshore intensities in the electro-technical and machinery industries is associated with 

a real increase in value added. How does this increase occur? It is not inconceivable that it is caused by the 

                                                           
41

   This chapter has been published as Tinbergen Institute Discussion Paper: Berghuis, E. and F.A.G. den Butter (2013), Managing 
transaction costs in international production; evidence on entrepreneurship from case studies in the Netherlands, Tinbergen 
Institute Discussion Paper, No. TI 2013-135/VI. 



170 

 

increasing share of transaction activities. Den Butter (2012, p. 76) indicates: “It is most probable that in a 

transaction economy, a significant part of the value added, which is in the classification of the National 

Accounts (NA) attributed to the industry sector, in fact stems from the orchestrating function of the 

international companies (including multinationals). Therefore, a SWOT (Strengths, Weaknesses, 

Opportunities, Threats) analysis of the economy that relies on this classification of sectors in the NA, which 

is still frequently used to determine the competitiveness of a country, seems losing meaning.” 

An absence of a functional separation of value added not only obscures the true nature of company 

activities but also the nature of employment in industry. The hypothesis to be tested in this chapter using 

company research is that by splitting up production processes, operational and geographical, these 

processes become more transaction intensive. An increasing share of the employment in the 

manufacturing industry is therefore the result of reconnecting individual parts of the production chain. If 

the hypothesis proves to be correct, or if there are strong indications in this area, then the development of 

a transaction economy is more extensive than can be deduced from the trends in individual sectors. The 

potential for Dutch economic growth would therefore be increasingly determined by knowledge and skills 

in the areas of connecting links in the production chain.  

8.1 Company visits 

In April 2011, representatives of 32 companies from the international manufacturing sector are asked for 

interviews. Ultimately, seven companies are selected for in-depth interview with CEOs or managing 

directors. The companies are: 

 
1. Company X (name kept anonymous at request of company) 

2.   AWL Techniek B.V. in Harderwijk 

3.     Damen Shipyards B.V. in Gorinchem 

4.    Doedijns International B.V. in Waddinxveen 

5.   SIT Control B.V. in Hoogeveen 

6.   Terberg Machines B.V. IJsselstein 

7.   Wärtsilä Netherlands B.V. in Drunen 

 
The results of the conversations are shown in sections 7.2 and 7.3. Below is a short profile of the companies 

that are visited. 
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Damen Shipyards 

Damen Shipyards,  founded in 1927 is today the largest ship builder in the Netherlands with a turnover of 

1.3 billion in 2010. The company has a diverse portfolio of ships: dry cargo vessels, tankers, tugs, hotel and 

passenger ships, dredgers and research vessels. In addition to this, the company performs repairs and 

supplies parts. The company has a global workforce of 5,600 employees of which 2,300 in the Netherlands 

(2010 figures). The European production is limited to the niche activities of offshore, dredging, coastal 

preservation, large yachts and small commercial vessels. The first step in internationalising the production 

process was made in the 1970s. During this period Damen Shipyards started with the purchase of ship hulls 

in Poland. By the late 1980s shipyards in Poland and Romania were purchased and in the 1990s Chinese 

shipyards were also purchased, as were shipyards in Singapore in 2000. The activities of the shipyards in 

Central Europe and Asia were expanded over time from building of ship hulls to the building of complete 

ships. The motive for internationalisation of production is saving on production costs. That is also clearly 

visible in the role of Asia where seventy per cent of the ships are produced, whilst these regions are merely 

responsible for 13 per cent of ship sales. Europe and the U.S. account for two thirds of revenue. Asia is 

therefore the “production floor” and to a lesser degree a sales region. The main focus is the building of 

hulls and assembly, which is evidenced by the fact that 80 per cent of the required parts and components 

for the ships - pumps, generators and steering engines - all originate from Dutch suppliers. The role of 

Damen shipyards as producer of new ships is therefore restricted: Damen Shipyards focuses on the mere 

assembly of ships, and therefore on the organisation of vessel production.  

The outsourcing of production tasks saves, in the words of the chairman of Damen Shipyards: a lot of 

hassle. In other words, it lowers the vertical transaction costs. The high degree of outsourcing by Damen 

Shipyards means that additional horizontal transaction costs are made. However the real advantage, 

according to the chairman of Damen Shipyards, is that they can efficiently communicate to their suppliers if 

something is not to satisfaction. If so, in the longer term business is no longer conducted with that supplier. 

Due to this strategy of outsourcing a major part of production, the share of own production in terms of 

value added in gross revenue is only about seventeen per cent. 

Wärtsilä 

The activities of Wärtsilä constitute of ship building (propellers, engine propulsion systems), building of 

electricity centres of 4-500 megawatt and maintenance and repair. Wärtsilä has revenue of 4.6 billion euros 

in 2010 and has 17,500 employees over 160 locations in 70 countries. Of those, 1,000 are employed in the 

Netherlands where revenue in 2009 is 600 million euros. The markets in which Wärtsilä operates are 
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characterised by a clear priority: first comes quality, then safety of  delivery, and finally costs. The starting 

principle is that bulk production goes to the bulk market. The production of propellers is therefore 

relocated from the Netherlands to China. The cost price is not a main-driver for in house offshoring, rather 

the search for market connection. The production has largely been moved from the Netherlands to abroad. 

Production in the home country is only limited to customised work, maintenance, improvement in post-

sales and repairs. About 95 per cent of all parts and components incorporated into finished products are 

purchased. Therefore, the value added as a percentage of revenue only amounts to 20 to 25 per cent. This 

case illustrates how the Netherlands has primarily become a country where production activities are 

organised and orchestrated with tasks mainly related to services and R&D. The city of  Drunen is home to 

much R&D and also supporting activities for overseas production plants such as product engineering and 

manufacturing technology services. The subsidiaries at Schiedam, Zwolle and Kruiningen are responsible for 

services related to the production plant and repair. Wärtsilä has a distribution centre in Kampen for the 

storage of global supply of reserve parts.   

Doedijns 

Doedijns is a supplier of power transmission and measurement and control systems for the energy sector, 

maritime and dredging industry and engineering. Doedijns booked revenue of 65 million euro’s in 2009, 

and has a global workforce of 275 employees of which 250 are in the Netherlands. Apart from its head 

office in Waddinxveen, the company has offices in Belgium, England, Dubai and Malaysia for sales and 

services (maintenance and repair) and for the production of parts and the assembly of products (Dubai and 

Malaysia). Additional outsourcing of part of the production is prompted by the strong international 

customer base and high (hard) transaction costs when delivering measurement and control systems all the 

way from the Netherlands to the major overseas clients. Through opening offices in regions where 

important clients are located, the possibilities for expanding the portfolio of services to these clients 

increases. Another important reason is that the maintenance and delivery of these systems can be 

managed from local production centres. 

SIT Controls 

SIT Controls B.V. is situated in Hoogeveen and is part of the Italian SIT Group which is active in the market 

for heating products such as free standing heaters, room heaters, patio heaters, pool heaters, ovens, fryers, 

and bain-maries (water baths). The SIT Group has a total of 1,500 employees situated in 30 different 

countries. The Hoogeveen office comprises 150 employees and accounts for a revenue of 25 million euro’s. 

Its focus is on the production of electronic systems for the heating industry, with special emphasis on the 
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electronic production of high efficiency heating boilers  and heat recovery equipment for the European 

market. The reason for producing this product in the Netherlands is that large clients regularly require 

changes to the product. By keeping production in the Netherlands the problem of long delivery and 

transport times are avoided. The wishes of a large German client is another reason that boiler production is 

kept within Western Europe. Given the high percentage of value added of total revenue (80 per cent), SIT 

Controls in Hoogeveen is a real production organisation in a sector in which sales prices can be decisive. 

The company considers itself as a technology follower. Sensors and mechanical systems are purchased in 

China. The SIT Group offshored an increasing amount, particularly to former east bloc countries and China. 

The main motive for offshoring is price but also being close to their clients. Clients that have outsourced 

production to China themselves want the production facility of SIT Controls to be close by in order to profit 

from short lines of delivery and lower costs. 

Terberg Machines  

Terberg Machines is a a subsidiary of The Terberg Group. The Terberg Group is active in engineering and 

transport and has 600 employees in the Netherlands and 300 employees overseas, measured in full time 

equivalents (fte’s). Total revenue in 2010 was around 450 million euro’s. The ratio of value added to 

revenue amounted to only ten per cent. The company is responsible for activities in the areas of product 

development, production of prototypes and the engineering to order. The overseas offices of Terberg 

Group are, under strict orchestration by the management of the head office, responsible for development 

and design of partial products, production of parts and components, assembly, and supporting services. 

International production activities occur in Malaysia and Dubai. The office in Malaysia is involved in the 

assembly and engineering activities. The in-house offshored activities in Malaysia are primarily motivated 

by cost as well as market strategies. The offices in France, Germany, Belgium, United Kingdom, Ireland and 

Dubai are primarily concerned with sales and services.  Belgium is also responsible for the modification of 

personnel and company vehicles. 

AWL Techniek 

AWL Techniek  is engaged in the production of welding machines and automatic welding systems to 

primarily serve suppliers to the automotive industry. There are no deliveries to Original Equipment 

Manufacturers (OEMs) with the exception of Opel which was due to forced insourcing. The company is 

located in Harderwijk and had a turnover of 40 million euro’s in 2010 and has a workforce of 165 

employees in the Netherlands and 18 employees  overseas. Value added is 40% of sales value. A primary 

concern in this market is to contribute to cost saving measures. The challenge here lies not so much in the 
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price of the machine but in the time required to reprogram a machine.  The shorter this time is, the more 

can be saved on production time. The Czech Republic is a hub for 10 suppliers (with 2-25 employees) which 

make parts for clamping technology. The clamping technology is developed in Harderwijk and forwarded 

electronically to (independent) suppliers in the Czech Republic. Some parts are sent as packages to the 

Netherlands, other components are pre-assembled in the AWL Techniek owned plant in the Czech 

Republic. The Czech plant now also produces completed exhaust welding machines following the blueprint 

of a basic model developed in the Netherlands with the assistance of Czech engineers, which were then 

responsible for production in the Czech plant. 

Company X 

Finally, Company X. Due to the confidentiality of the data the name of this company remains hidden. This 

company is concerned with the design, production and maintenance of turbine machines and systems for 

aeroplane: starter motors, compressors, air cycle machines and valves. The value added is 50 per cent of 

total revenue. Only critical parts are made the company itself, the remainder is purchased from 

independent suppliers or produced in an own location in Central Europe. 

Table 8.1  summarises the main characteristics of the seven companies of the case studies. Moreover the 

table provides some information on the composition of the personnel in the companies visited. 

  Table 8.1 Key figures of the companies visited 

 

The interviews are structured according to five topics, namely: 

a. the motives to offshore production tasks 
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b. experienced bottlenecks in offshore projects 

c. applied types of transaction management to tackle the bottlenecks 

d. benefits of offshoring 

e. impact of offshoring transformation tasks on composition of business activities 

The interviews provide a view of how international fragmentation of production and transaction 

management work in practice. A major lesson from the conversations is that international fragmentation of 

production is not synonymous with job destruction at home, but it does include changes in the composition 

of the tasks that are to be conducted in what can be considered to be transaction jobs. It is also clear that 

the possibilities for international fragmentation of production are primarily governed by the skills for 

reducing soft transaction costs that are caused by cultural and linguistic distance. These transaction costs 

can be reduced by standardisation and by good coordination with suppliers.  

8.2 Transaction management in companies 

International fragmentation of production can be a major source of higher productivity and/or cost savings 

and economic growth. Exploiting international differences in cost and quality may improve, on the one 

hand, the competitiveness in existing markets and, on the other hand, financial room is created for 

investments in product development. International fragmentation of production does, however, brings 

about costs, since it implies additional exchange of services and activities to connect various links in the 

production chain. 

8.2.1 The cost side of international fragmentation of production: connecting the production links 

It has been noted before that these transaction costs can be the result of geographical distance between 

the domestic and foreign country and of distances in cultural, linguistic, technological and organisational 

areas. The more asset specificity in a product, the more these costs associated with distance play a role in 

reconnecting the links in the production chain (De Groot, 2001)  across locations, domains and across 

different processes (Eigner et al., 2007). Horizontal (transactions between companies via the market) and 

vertical transaction costs (via the hierarchy) can thereby exceed lower production costs, which would imply 

the decision not to outsource and not to split up the production chain any further.  

The interviews show that this splitting up and connecting of links in the production chain at a process level 

is primarily governed by cultural differences. The experience of e.g. Wärtsilä is that local suppliers in non-

western countries will leave out anything which has not been explicitly requested. The Managing Director 

of Wärtsilä  explained as follows: ‘You ask for a four legged dog, and it starts with a Golden Retriever, for 
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example, and it turns out that the Golden Retriever has a sheepskin and no ears or a tail. The explanation 

you get for this is that you got what you ordered.’ 

Therefore every aspect to be included in the product requires explicit instruction, both with respect to the 

product itself as to the manner of its production. To quote the Managing Director of Wärtsilä: ‘A sprocket-

wheel box for example, must be built in a clean environment with the help of clean parts to prevent friction. 

In the opinion of Wärtsilä, due to Asia lacking an industrial experience and history, it is incorrect to assume 

that this intrinsic quality is always incorporated into the production process.’  

The management of Doedijns’ own offices in Dubai and Malaysia was of the opinion that employees and 

suppliers were willing and loyal, but that every task required explicit mentioning and instruction. The 

Managing Director of Doedijns Hydraulics explained: ‘The problem is how to keep things moving. Initiative is 

what’s missing, people are extremely docile. They’re eager and loyal, but you have to explain everything.’      

The different perceptions of quality also affect differences in interpretation concerning the classification of 

what is “good”.  The Managing Director of SIT Control indicated that they were regularly confronted with a 

difference in opinion on what was an acceptable failure rate of products: ‘There are often problems with 

the interpretation of quality and the standards for the qualification of ‘good.’ You have discussions about 

what is a normal percentage for products to be defective,’ said the Managing Director of SIT Control 

Moreover, foreign suppliers in Asia were not clear in stating their possibilities, and more importantly, their 

impossibilities. The reason for this is that in Asia it is not a custom to refuse the request of a customer: it 

causes a loss of face. For example, the Chairman of Damen Shipyards indicated that Chinese workers and 

suppliers will not easily identify tasks that are not feasible and will not communicate about it. This unclear 

feedback creates the risk that delegated tasks may not be fulfilled.  The Chairman of Damen Shipyards 

formulated it as follows: ‘The Chinese will never say that an order is not feasible. Maybe they think that it is, 

but still they’ll take the order. Big mistakes were made in the past by placing orders that were not well 

thought out, with the assumption that if things weren’t ok, we’d hear about it.’ 

The result is that local Chinese suppliers attempt to evade the quality standards. According to the Chairman 

of Damen Shipyards a further complication is finding reliable Chinese quality controllers. The cultural 

differences here bring about higher transaction costs. More time was invested in formulating assignments, 

guidance, supervision and the search for suitable (new) suppliers. Culturally related transaction costs do 

not only occur in Asia, but also in a Central European country such as the Czech Republic. The managing 

director of AWL spoke of willing workers, but they showed lack of initiative which required further 
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management and attention, resulting in the need for clearer formulation of assignments and subsequent 

monitoring of tasks. 

Linguistic differences add to this problem of differences in interpretation with regards to keeping promises 

and to inadequate feedback in assignments. From the interviews it appeared that suppliers and workers, as 

well as management in own offices in Central Europe or Asia were not fluent in English. The Managing 

Director  of AWL Techniek said: ‘English is poorly spoken in the Czech Republic. Russian is primarily spoken. 

This is why in the Netherlands people take courses in English.’ 

 The resulting coordination costs associated with cultural and linguistic differences were further increased 

in cases of technological difficulties and high degrees of asset specificity in the tasks to be conducted. It is 

therefore no surprise that standardisation of products and (production) processes came up as an important 

topic in the discussions on how to reduce the transaction costs associated with coordination in outsourcing 

parts of the production process. Standardisation of products and (production) processes may contribute to 

lower costs in market transactions, i.e. the horizontal transaction costs. When products and processes are 

standardised, coordination of the international contact, contract and monitoring phases is usually made 

more easy, because of the recurrent character of these phases. Purchasing processes require less time in 

case of standardised products. If the product is standardised then e-tenders can be better utilised to obtain 

market insights and can be also used in the selection of suppliers. In addition, standardisation makes short 

term contracts possible which may reduce switching costs in changing suppliers should the services offered 

be unsatisfactory or the quality undesirable. The case studies indicated that geographical, linguistic, cultural 

and technological distances were likely to increase dissatisfaction with respect to delivery time and quality 

standards. The standardisation of products and (production) processes therefore offer, particularly in an 

international organisation of production, significant cost advantages whereby the benefits of international 

fragmentation of production can be sooner realised. Standardisation of products and (production) 

processes also simplify internal management so that vertical transaction costs decrease. For companies 

who profit from international fragmentation of production this is an important advantage, since it makes 

assembling geographically separated production processes more easy. A good example is that of AWL 

Techniek. The standardisation of products implies that there is less diversity in components to be used in 

production. The management costs decrease because the same components can be applied to more 

products. It also makes turnaround times shorter. Moreover, each component, when delivered by 

suppliers, received a unique registration number. This number indicated to what product the component 

was to be assembled. It saved on internal search and failure costs.  
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The Managing Director of AWL Techniek said: ’(…)  all parts are marked.  As ordered by AWL NL, a special 

marking machine was purchased so that the drawing number could be recorded on every part. You know as 

soon as it arrives where the part has to go. That saves a lot of expense in searching. If you type in the 

drawing number you immediately get where it has to go and the order to which it belongs.’  

Damen Shipyards has also used product standardisation in order to decrease horizontal transaction costs. 

The Chairman of Damen Shipyards explained: ‘Damen Shipyards builds ships on the basis of standard hulls 

that comprise around 90 per cent (in a given market segment) of the ship, and only about 10 per cent of the 

ship’s components is customised. The relatively high share of standard components simplifies the process of 

purchasing components and it decreases potential differences in contract interpretation. In other words, the 

incompleteness of contracts decreases.’  

and: 

‘The philosophy is that someone else can do it better that you can yourself. That means greater costs for 

coordination and transactions, which is also true internally. An internal production department also needs 

coordination. Through standardisation in shipbuilding and by building long-term relationships with suppliers 

an important bond of trust develops. This lowers transaction costs.’ 

On the sales side standardised products can be sold using standard contracts, whereby a small component 

of customised work can be described by a supplementary contract. Yet, differences of interpretation with 

the supplier may occur. In the case of a ship with no much special features, i.e. a ship with a relatively low 

level of asset specificity, the ship can easily be sold to another buyer if the original buyer, for some reason, 

is unable to purchase.  However, a high degree of customisation and therefore specificity, means that the 

ship is potentially unsalable to others than the original buyer. In that case, ‘additional effort to investigate 

the background of the buyer and the risk of opportunistic behaviour,  a `hold/up`, is required before 

contracts are signed.’ said the Chairman of Damen Shipyards. For Damen Shipyards quality problems are a 

good reason to delegate tasks with codifyable or easily transferable knowledge to China and to send the 

parts and components which require much specific quality control from the Netherlands to other locations 

for assembly.  

 A similar strategy is done by Terberg Machines. Products are assembled in Asia by sending kits in the 

containers which are supported by instructions with photos. To quote the Managing Director of Terberg 

Machines: ‘There are no major problems with linking up the various steps in the chain of production. By 

sending kits in a transport container with clear IKEA-like instruction manuals, you can do assembly in Asia 
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for the Asian market.’  According to the Managing Director of Terberg Machines, linguistic and cultural 

problems rarely arise in this way of organising production.  

These examples show that standardisation simplifies communication whereby international fragmentation 

of production can be organised better and at lower cost. Visual instructions and figures form an important 

aspect in the communication between professionals whereby language and cultural differences do not 

have the opportunity to be a source of misunderstandings and mistakes. This makes cross domain 

coordination simpler. That is why AWL Techniek, Doedijns and Terberg Machines do not consider 

international communication as a problem.  

To quote the Managing Director of AWL Techniek: ‘The drawing is what leads. Drawings are international. 

After one or two times it’s usually clear what people mean.’ And: ’People try to work without contracts – the 

drawing is the contract. The order is: deliver on the date indicated, supplemented with specifications as to 

dimensions and material.’     

The Managing Director of Doedijns Hydraulics described it as follows: ‘There are no problems with 

agreement among professionals. Drawings and numbers are international; there are no misunderstandings 

in the area of technical discussion.’ 

Nonetheless the Managing Director of SIT Control claimed: ‘Miscommunication occurs regularly. It is 

difficult to discern if this has technical cause or a cultural linguistic source. The impression is not that 

technical misunderstanding plays a role, but that people pretend not to understand because they can’t 

satisfy a particular customer’s wishes.’    

The fact that graphical instructions and figures are standardised internationally led AWL Techniek to 

consider technical drawings as replacements for regular legal contracts in long term partnerships. In these 

cases, only the delivery date and material requirements are added to the instructions. 

Another way of improving cross domain coordination is through diminishing technological differences. For 

that reason, the supply chain management department of Wärtsilä has appointed supplier developers, 

quality managers and strategic purchasers. This department is responsible for the knowledge transfer to 

suppliers and for the selection of suppliers who can deliver consistent high quality in a short period of time.  

The Managing Director of Wärtsilä said: ‘You have to groom your suppliers and that means years of working 

together in order for things to run smoothly. It takes a lot of time to transfer the knowledge necessary to set 

up processes that deliver the right quality. The supply management department has a number of disciplines 

at its disposal, such as supplier developers, quality managers and strategic buyers.’ 
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Damens Shipyards participates in the program Integral Cooporation and is part of the QLIFT project 

(Quality, Logistic performance, Innovation, Flexibility en Total costs) which started in 2011. This project 

aims, in cooperation with suppliers, to improve the supply chain performance in terms of cost, quality, 

delivery, flexibility and innovation. It shows that the role of Damen Shipyards as orchestrator of the supply 

chain has become more prominent in improving performance by managing transaction costs. Probably this 

collaboration model might form a blueprint for increasing the possibilities for  international fragmentation 

of production for products with a high level of asset specificity. 

The company interviews suggest that differences in time zones are not often an issue in the international 

organisation of production. This seems remarkable, since the orchestration  of production to the other side 

of the globe does not always run smoothly and would seem to be time consuming. Time differences could 

potentially lead to undesirable delays. However, the interviews did not indicate problems in this area. In 

general, the work times are made flexible so that the overlap of time differences was covered. In that 

sense, geographical distance hardly seems hinder good coordination.  

Different quotes confirm this in different ways: 

The Managing Director of Terberg Machines said: ‘Because of the differences in time zones, people use e-

mail a lot. To narrow the distance people have made a request to do videoconferencing. Management is 

easily accessible. Working hours are flexible.’ 

The Managing Director of Wärtsilä said: ‘The Netherlands is great time-wise. When it’s morning in the 

Netherlands, it’s 14:00 in Asia. Later in the day the Americans are waking up. Lengthening the overlaps in 

time by adjusting working hours is not a problem.’ 

Nonetheless: the Commercial Director of the company that wants to remain anonymous explained: ‘In 

terms of communication, distance is a problem. Not because of the difference in time zones but in terms of 

contact intensity.’ 

Yet costs may occur when geographical distance affects the means of communication and reaction times. 

With respect to the means of communication, companies use email for less intrusive communication. Video 

conferencing is used to a certain degree. However, according to company X., face to face contact is deemed 

most important when preparing contracts, when discussing the compliance to those contracts, and for 

quality and control. For SIT Controls longer reaction times are a reason for not outsourcing production to 

China in case of products that required regular changes in processing.  
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The Managing Director of SIT Control explained: ‘Production in Hoogeveen concerns high efficiency boilers. 

The reason to produce this product in the Netherlands is that the customer regularly makes changes to the 

product. Production in the Netherlands avoids problems with delivery and transportation times.’ 

All in all, the case studies show that product standardisation can offset the disadvantages of distance and 

slower reaction times. Moreover it was noticed that standardising components usually increases the 

saleability of products. These components can be held in stock at lower costs, as they are used frequently, 

which is helpful to reach better reaction times. Because this involves working capital there are associated 

costs, but as long as these are, as result of competent production forecasts, lower than the production cost 

advantage, it makes the internationally fragmented production profitable. To quote the Managing Director 

of SIT Control: “the forecasting of production for clients is most important in case the products are to be 

shipped from China”. 

In case reaction times become an important cost factor, one can also choose to locate production tasks 

closer to the domestic country. For AWL Techniek and company X, Central European countries have proved 

to be a good alternative. That is not because cultural and linguistic difference would not pose challenges in 

these countries. The experiences of AWL and company X show that, indeed, in Central European countries 

language barriers and lack of initiative also bring about coordination problems, and thereby increase soft 

transaction costs. Yet, a shorter geographical distance did offer these companies some compensation by 

the way of increased face to face contact in training programs for local management and in exchange of 

personnel. Exchange visits are not only helpful in diminishing cultural and linguistic distance between 

production locations, but also helped to increase flexibility of personnel thanks to improved skills in the 

Czech Republic which allows an exchange of skills. 

8.2.2 The cost side of international fragmentation of production: development tasks 

The interviews clarify that in the case study companies, for various reasons, research and development 

(R&D) activities are not relocated to the offshore production locations. This finding contrasts with the 

research of the CBS in 2008, which concluded that approximately 7 per cent of the outsourced activities 

consist of R&D. The fact that R&D tasks do not follow transformation tasks can be explained by the notion 

that R&D is more related to the strategic management of companies, so it is essential for the orchestrators 

of the transformation process to be in close connection with new product development. That is also why 

products at the start of their life cycle would be less vulnerable to offshoring than products that are already 

well developed. Yet the company interviews also show that foreign suppliers or their own offshore 

locations are active in some of the engineering and development activities. At Terberg Machines this was 
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done under strict guidance from the Netherlands; at Wärtsilä it lead to investing in knowledge transfer with 

suppliers. 

The Managing Director of Terberg Machines indicated that: ‘after sales and assembly, engineering tasks are 

also transferred to Malaysia under strict supervision from the Netherlands.’ 

There were also other reasons why companies are hesitant to outsource R&D activities and organise the 

resulting knowledge transfers. The Managing Director of Wärtsilä indicated two reasons for keeping the 

knowledge aspect of the value chain within the Netherlands. Firstly, the management has more flexibility 

when knowledge is not transferred along with transformation tasks. When the knowledge function is kept 

at the head office, changes in the international organisation of production are more easy to make. 

Secondly, the outsourcing of the knowledge function is not wise due to clustering. Rebuilding centres of 

knowledge is usually a process taking years.  

The Managing Director of Wärtsilä described it as follows:  ‘Most of the knowledge part of a value chain 

remains in the Netherlands.  As soon as you transfer knowledge, you’re less flexible. By centralising 

knowledge you can be flexible for when markets shift. Shifting centres of knowledge in connection with 

forming clusters is not wise. Building up new knowledge centres is a process that takes years. You don’t 

want to follow the market with an enormous brain drain. Then you become anemic.’  

 

Therefore Wärtsilä as well as Damen Shipyards did not relocate any product development activities. Damen 

Shipyards distinguishes product development into four phases: 

a. conceptual engineering: the designing of the ship 

b.  definition engineering: determining the strength, main components, main measurements 

and capacity of the ship 

c.   steel planning: determining which types of steel to use 

d.  plan drawings 

Only the fourth phase, the constructing of drawing plans is increasingly offshored to China. Offshoring of 

the first three phases to China is (for now) not on the agenda. In addition, the first two engineering steps 

require much expert communication. A lack of ability to think conceptually and poor English does not make 

this task simpler. In short, the cultural and linguistic differences are too large to offshore the three 

remaining engineering phases. 
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Furthermore, the first three phases to this do not come into consideration for offshoring due to the ‘fact 

that in China technology clusters in the maritime sector are missing and workers are generally less able to 

think from the client’s perspective’ said the Chairman of Damen Shipyards. The Chairman of Damen 

Shipyards continued: ‘The Chinese are certainly bright and perhaps also creative, but  nourishment for 

creativity is less than in the Netherlands.’     

 In short, in China there is less possibility for creativity. In the Netherlands there are good contacts with the 

Technical University (TU) of Delft and there is a reasonable knowledge infrastructure in the sector. The 

Chairman of Damen Shipyards explained: ‘It is a small world in which employees of various shipyards with 

shared projects keep regular contact with each other. A lively exchange of knowledge and ideas takes place. 

Because of this a kind of Silicon Valley situation presents itself. There is also a pre-competitive cooperation 

in the fields of research at the Dutch Maritime Research Institute Netherlands (MARIN) in Wageningen’.  

8.2.3 The cost side of international fragmentation of production: difficulties of estimation 

The main cost aspect in transaction management, namely the confrontation of estimated higher 

transaction cost and lower production in case of outsourcing, was, albeit intuitively, made in all companies 

interviewed. The savings in the Czech Republic according to The managing director of AWL Techniek were 

estimated to be as large as 50 per cent despite the fact that every hour of labour would not be equally 

efficient as in the Netherlands and also required additional supervision (see the numerical example in 

section 2).  

The Managing Director of AWL Techniek described it as follows: ‘You save two to three hundred thousand 

per year. As a percentage of Dutch production costs, this is about 1 to 2 percent of the flow.  In the 

Netherlands you work with a labour price of 60 euro’s per hour and in the Czech Republic with a labour price 

of 25 euro’s per hour. Not every hour is equally efficient, but a savings of 50 percent is realistically possible. 

There are 18 people working in the Czech Republic, 10 people in assembly, and this leads to a substantial 

saving. 

The Managing Director of SIT Control explained in the interview that the wage costs in China were indeed 

lower than in case of production at home, but that half of that advantage was spent on the additional 

transport costs. The Managing Director of SIT Control said: ‘The net cost advantage is about 10 percent. 

Production is relatively capital intensive so that savings on labour costs are marginal. Due to higher 

transport costs, the net cost advantage of relocating transformation tasks to China was around 10 per cent. 
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On the other hand, the Managing Director of Doedijns Hydraulics estimates that:  ‘ (...) around 15% of the 

cost advantage would be spent on additional transaction costs’.  Damen Shipyards builds ships in China for 

about 20 per cent less than the costs in Western Europe. But: ‘ About a quarter of that is used in additional 

transaction costs so that a net saving of 15 per cent remains’ said the Chairman of Damen Shipyards 

These costs can be partly attributed to language and cultural barriers, leading to problems with perceptions 

and standards of quality. Damen Shipyards and Wärtsilä, for example, complained that conceptual thinking 

skills are poorly developed in Asia.  Assignments were strictly followed but the result did not always match 

expectations. It appeared difficult to foresee these problems. Speaking a different language can be a cause 

for misunderstandings, although it is not always clear whether the misunderstandings really emanate from 

a difference in language, or whether cultural differences are the real cause of misunderstandings.  Such 

language or cultural barrier makes it difficult to foresee whether a supplier might be able to handle a 

particular assignment. Pilot or test orders are used to try to gain some insight into capabilities. Eventually 

suppliers are patronised by the customer or production is reallocated in house. There is also the option of 

choosing between a hybrid cooperation (Williamson, 1996) and foreign integration. In such a hybrid 

partnership with knowledge transfer, co-financing and long term contracts the formal independence of 

partners goes hand in hand with a strong level of mutual interdependence. 

This interdependence creates strong incentives, and its long-term character provides a basis for lowering 

horizontal transaction costs. To save on horizontal transaction costs, Damen Shipyards and Terberg 

Machines signed long-term contracts with so-called integrated partners who in some cases are also co-

developers of a product. Such contracts save on horizontal transaction costs because the supplying 

partners become partly responsible for procurement and assume a position of trust in the partnership. 

Such trust simplifies the forming of contracts and quality controls, which, according to the Chairman of 

Damen Shipyards, become a non-issue in such cases.  To quote the Chairman of Damen Shipyards: ‘eighty 

percent of what is assembled abroad originates in the Netherlands. Our aim is to produce and purchase 

more locally. The problem is that suppliers try to wriggle out from under quality standards and it is hard to 

find reliable Chinese quality controllers. Eighty percent of purchasing comes from 30 to 40 suppliers and the 

other 20 percent from another thousand suppliers. With the large suppliers we are talking about integral 

suppliers, suppliers that sell parts and components but that also buy them. That saves coordination costs 

but places high demands on our trust in the suppliers. This trust is built up through decades of working 

together. The mutual interests are great which makes quality control a non-issue’. 
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This trust seems to be an important advantage, because contracts, according to the economic contract 

theory of bounded rationality, are by definition incomplete.   

The interviews did not reveal that underestimation of transaction costs and therefore disappointment with 

outsourcing decisions have led to reshoring. Oh (2005) calculated that reshoring occurs in 12 per cent of all 

companies with offshore transformation activities. Unexpected high communication and coordination costs, 

problems with delivery times, miscommunication and poor quality are, according to Oh, reasons for 

reshoring. All of these costs were mentioned in the interviews, however, the profit margins remained to be 

such that enough reason existed to continue activities. An explanation may be that in the manufacturing 

industry technical drawings play an important role in communication. The ‘language’ of a technical drawing 

is international for professionals so that the likelihood of miscommunication becomes smaller. Moreover, it 

seems that in the decision on international fragmentation of production,  the confrontation of higher 

transaction costs and lower transformation costs, as prescribed by transaction management, was intuitively 

dealt with. Standardisation and developing good interaction with suppliers thereby form key concepts.   

8.3 The profit side of international fragmentation of production 

The profits that stem from international fragmentation of production are well understood by the 

management of the industrial companies in the Netherlands that were interviewed. For example, the 

purchasing of parts in Germany or North America is primarily technologically motivated, and the shortage 

of technical personnel in the Netherlands creates the motivation for relocating tasks to Central and Eastern 

Europe. In the case of in-house offshoring, the most important motive is the reduction of transformation 

costs. Because foreign production locations also may bring about economies of scale so that production can 

be expanded, the opening of new markets is an additional motive for going abroad. Table 8.2 shows that 

four of the seven companies cited market strategy of equal importance as cost motives as an underlying 

factor for relocating in-house transformation activities. In six cases there was a case of expansion effects in 

the transformation sphere as a result of accessing larger markets either by trade contacts or a better 

position as supplier. In some cases foreign clients require that a part of the production is conducted in 

countries where the finished products were to be sold. Here, cost factors play a role for the client. The 

proximity of the supplier, and the fact that transformation activities take place in the sales region can 

create a considerable advantage. For example, the outsourcing of  AWL Techniek was motivated by costs, 

but also just as much by the fact that a French supplier for the automobile industry had a factory in the 

Czech Republic and required that 30 per cent of production, including that of AWL, was to be outsourced in 

the Czech Republic.  AWL has therefore opened up a production facility in the Czech Republic. Company X 
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has also made new contacts due to  international fragmentation of its production, whereby it has received 

supplementary orders or a higher status of supplier, in turn leading to further orders. 

Table 8.2  Motives for in-house offshoring  

Company Motivated 
by cost 

Motivated by 
market 
strategy 

Motivated by cost 
and market strategy 

Size of transformation 
activities in the domestic 
location 

Terberg 
Machines 

  x Increase 

Damen 
Shipyards 

x   Increase 

Wärtsilä  x  Decrease 

AWL Techniek x   Increase 

Company X   x Increase 

Doedijns   x Increase 

SIT Control   x Increase 

 

The Managing Director of AWL Techniek said: ‘A French supplier for the auto industry has a factory in the 

Czech Republic and demands that 30 percent of the production be contracted in the Czech Republic.’  The 

Commercial Director the company that wants to remain anonymous explained: ‘(...) chose for inhouse 

offshoring because we wants to be a main supplier in the supply chain.  The reason is that our customer l 

has three sorts of suppliers: suppliers to stop doing business with, main suppliers and growth suppliers; the 

precondition for growth and main suppliers is that there be a production facility in the EMR (Emerging 

Market Region).’ 

 

These examples show that market strategy as well as cost motives are important when deciding to break up 

production internationally.  In Figure 8.1 the different motives for international fragmentation of production 

are presented.  Admittedly, market strategies may not be a direct cause, but rather are an effect of access to 

new markets. So it can be considered an important side effect (if not then through pressure from the client) 

in the strategic decision making process.   

 

All the companies in the study showed positive effects of international fragmentation of production on their 

financial results. According to the Chairman of Damen Shipyards, offshoring led to a strong growth in the 

company, which led to a sharp rise in the number of orchestration and research jobs whilst the number of 

employees performing transformation tasks remained the same. 
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 Figure 8.1 Motives and effects of international fragmentation of production 

 

The Chairman of Damen Shipyards said: ‘Damen Shipyards’ headquarters is in Gorinchem and centrally 

manages the company world-wide. Originally 150 people worked here. Damen now has 2300 employees in 

service in the Netherlands, of which 300 in production. The other 2000 employees are all involved with 

organising activities. About 250 people work in the R&D department. Production has not decreased in the 

Netherlands, despite the increased offshoring of production tasks.’   

In addition to it,  in an interview with the Dutch newspaper, Berkvens, the CEO of Damen Shipyards noted 

that: “The process of outsourcing has strengthened our competitive position and led to an expansion of 

employment in the Netherlands. The specialist ships and prototypes remain to be built here in the 

Netherlands. Engineering, research and development take place here”.42 

Dutch shipyards are used for repairs and maintenance works and in cases of lack of capacity are used to 

assist overseas shipyards. Since offshoring has led to larger markets these activities have grown in such a 

way that on balance there is no decrease in transformation personnel. The replacement effects of 

international fragmentation of production are in this way compensated by expansion effects. Meanwhile, 

there is a trend, that, for example, suppliers such as those companies which deliver electrical engineering 

and air conditioning to Damen Shipyards, begin to establish themselves around the shipyards in China due 

to lower hard transaction costs. In that case there is an indirect substitution effect. But this trend may 

create other offshore projects with more indirect expansion effects.   

                                                           
42

 Financieele Dagblad 31 maart 2012: ‘Uitbesteding versterkt onze positie’ (Outsourcing strengthens our position). 
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The positive influence of offshoring on a company’s results is confirmed by the Managing Director of 

Doedijns Hydraulics. The company shows additional growth of 6 to 7 per cent due to offshore activity. Also 

The Managing Director of SIT Control, AWL and Terberg Machines and the Commercial Director of the 

company that wants to remain anonymous,  indicate that offshoring has led to an up scaling of production 

and an expansion of activities.  

To quote the Managing Director of AWL Techniek: ‘Offshoring does not cost employment opportunity but 

takes you further. It makes you more competitive and it generates extra cash flow’.  

The Commercial Director of the company that wants to remain anonymous explained: ‘To enlarge the end-

producer’s access to the market suppliers are ‘forced’ to move parts of their production to markets abroad.’ 

and lastly the Managing Director of Terberg Machines: ‘Terberg Groep 1200 employees world-wide in 2008 

and in 2011 900,  but that is the result of the crisis and not of offshoring. On the contrary, offshoring has 

lead to an expansion of activities.’   

The suggestion that offshoring occurs at the expense of transformation activities in the Dutch industrial 

sector was not confirmed in the interviews. This is in accordance with what can be seen in the whole 

industry. When costs or technology are motives in deciding to offshore, it seems that expansion effects 

commonly outweigh replacement effects. According to the Managing Director of AWL Techniek the 

production location in the Czech Republic offers opportunities to build up an international offshoring 

network providing the company with additional cash flow and thus increasing its competitive position. In 

addition the savings, associated with these productivity increases, provide an opportunity for R&D 

investments.   

The Managing Director of Doedijns Hydraulics also indicates that its competitive position improved due to  

international fragmentation of production. This is on the one hand due to the use of high quality imports of 

parts and components from foreign suppliers, on the other hand due to lower transformation costs in Asia.   

Relocating transformation tasks enables companies to concentrate on tasks with a higher value added. The  

case studies indicate that activities at home have a greater emphasis on customised work, on after-sales 

and on creation tasks. The larger role for services in industrial companies not only increases due to the 

increase in transaction activities but also due to a larger share of service activities in the transformation 

sphere. Figure 8.2 provides an overview of the tasks that are performed in the home country of the 

industrial companies, where the creation tasks, assembly, installation and after-sales tasks can be 

considered to be service activities in the transformation sphere.  



189 

 

An interesting notion from the interviews is that in most cases the net savings on costs from outsourcing 

were not passed on to prices, but added to research budgets. This is confirmed by the following  quotes 

from the interviewees: 

The Chairman of Damen Shipyards said: ‘ Offshoring allows more room for research activities.’ 

The Managing Director of Doedijns Hydraulics said: ‘Offshoring leads to employment growth. Not in the 

category of production workers but in the categories of management, design and development, 

coordination, planning, purchasing and staff.’ 

The Managing Director of Wärtsilä indicated that it is not just about financial expansion: ‘International 

production means that higher demands are placed on product specifications. They have to be understood 

around the globe. This requires a closer fit between the design and manufacturing processes. This means a 

weightier department for manufacturing technology because the manufacturing technology or the cost 

drivers have become very important in product design. Manufacturing technology is therefore also included 

in the R&D department’ 

The Managing Director of Terberg Machines said: ‘The employment growth caused by offshoring is is above 

all in engineering and organisation’. 

The  company that wants to remain anonymous and  AWL reported no increase in research activities as a 

result of offshoring.  

In only one case was there an instance of a clear relation between international fragmentation of 

production and price competitive position. The savings made by SIT Controls through international 

fragmentation of production were not reallocated to their innovation budget but rather passed on into 

their prices. So it seems that in most cases the increase in the producer surplus due to the gains from 

outsourcing is not passed on to the consumer surplus.    

For SIT controls, it was competitive market pressure that forced the company to save on costs and, in turn, 

to consider international fragmentation of its production. The company is active in a market segment 

where it finds itself at the lower-price end and considers itself to be a technology follower.  

The Managing Director of SIT Control said: ‘In terms of market price SIT is on the low side of the market and 

considers itself a follower. We follow technology that has been in use for a while. Lower production costs 

due to offshoring work through the whole process. This does not lead to higher budgets for innovation.’ 
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   Figure 8.2 Supply chain in the manufacturing industry 

 

For Damen Shipyards, the situation is different, but it did indicate that internationalisation of production 

created opportunity for potential lowering of prices. It would enable the company, regardless of economic 

cycles and competitive pressures, to lower its current prices by 1 to 5 per cent. So here part of the gains can 

be passed to clients. 

All in all, it appeared from the answers in the interviews to the question about revenues due to 

international fragmentation of production that for six of the seven companies, offshoring leads to an 

expansion of transformation activities in the domestic country due to a larger availability of resources and 

effects of entering new markets. Whist there is some relation to price development, the impacts on 

international fragmentation of production seem to enhance the producer surplus rather than the consumer 

(or client) surplus.   

8.4 Transaction management 

A decision to break up processes and to spread them internationally is based on the consideration between 

the additional costs of organising production and production cost advantages. Transaction management  

can dependent of the complexity of the product and the contract ensure that reconnecting the links in the 

production chain across locations, domains and across different processes (Eigner et al., 2007) can be 

achieved at a lower cost. Transaction management does not focus only to an efficient logistics function but 

also to standardisation of products and contracts as well as the development of trust and empathy in the 

new cultural and linguistic environment in which business is conducted.  
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The establishment of a new network is an example of a one off transaction cost  as well as adjusting to the 

culture and language of a new business partner.  Through economy of scale and the experience in other 

countries, the cost per unit can be reduced. Other transaction costs continue to return, such as the costs of 

transport, concluding contracts and monitoring subsequent compliance. Attention can also be given to 

purchasing processes and the insertion of intermediate products in the production process in the home 

country. Through standardisation, adequate personnel and sufficient technological support, these 

transaction costs can be lowered.  

Transaction management can contribute to a better competitive position in two ways. First, it creates value 

in existing transaction and orchestration activities. Second, it enables  the next step in the process of 

international fragmentation of production,  so additional profits of the advantages of specialisation can be 

made. It should be noted that such possibilities are determined by the characteristics of the offshore 

country. The technological, cultural, linguistic and organisational distances (see Figure 3.10) can be too 

large, especially if there is a high asset specificity whereby the interaction may be too complex to lead to a 

successful offshore project.  

 

8.5 Conclusion 

The case studies presented in this chapter show that international fragmentation of production is 

accompanied by an intensification of market transactions and orchestration activities. These activities 

mainly relate to the organisation of transformation tasks, which traditional economic growth theory 

(Solow, 1957; Romer, 1994) treats as a black box (see also Antràs and Rossi Hansberg, 2009) and which, 

through international fragmentation of production, have an explicit influence on value creation. This leads 

on the one hand to enhanced efficiency in performing market transactions and coordination activities and 

thus extracts more value from existing international transformation activities, and on the other hand allows 

an efficient execution of transaction and orchestration tasks. These latter efficiency gains on its turn may 

make further steps towards international fragmentation of production possible. The case studies show 

that, as predicted by the theory on managing transaction costs in globalisation, an efficient fulfilment of 

transaction and management activities is restricted by geographical, linguistic, technological and cultural 

differences between the domestic and offshore countries. These are the soft transaction costs that good 

transaction management should bother about. It shows that additional effort is required with respect to 

market transactions, in particular in the search of suitable suppliers, the supervising of suppliers, 

formulating contracts and subsequent compliance. Soft transaction costs appear to be relevant at cross 
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location, domain, and process levels. With increasing specificity, there is a likelihood of  higher transaction 

costs in market transaction and management activities.   

Standardisation plays a major role in lowering transaction costs when various links in the production chain 

are to be connected. This should also be a focal element for value creation in supply chain management. 

Standardisation allows for an easier piecing together of the fragmented production. Standardisation of 

parts and components ensures that they can more easily be included in products. It enhances their 

marketability and fastens their turnaround times, whereby longer storage times as excess stock is also 

avoided. Standardisation decreases the likelihood of miscommunication and makes drafting of, and 

negotiating on contracts easier. The case studies show that in manufacturing technical drawings are often 

used as a contract description since technical drawings and numbers indeed following global standards. In 

the case of less standardised tasks, the “make or buy” decision becomes more prominent: the choice is 

whether to invest in an own production facility or further try to invest in enduring relationships with 

suppliers. Here the problem is to avoid opportunistic behaviour, both from the side of the suppliers and 

with respect to the trust of the suppliers that the company as orchestrator will not be have 

opportunistically. The interviews show that most tasks in the areas of R&D and design were not offshored 

due to lack of knowledge clusters and differences in the competencies in locations abroad.   

As long as the transaction costs that are associated with coordination and orchestration are smaller than 

the revenues of international fragmentation of production, worldwide specialisation of production will 

continue. In the companies that were visited, the profits from outsourcing activities have various sources. 

For example, the case studies show that international fragmentation of production is associated with a 

strategic reorientation. Savings in transformation costs are (partly) used to perform creation tasks. In this 

sense, international fragmentation of production reinforces the knowledge economy. This is especially true 

for the home economy of the companies as knowledge development is not relocated with transformation 

tasks. The strategic reorientation also means that transformation tasks do not altogether disappear: the 

production of prototypes, single piece production and the production of vital parts remain in the home 

country.  

The case studies also reveal that the revenues from international fragmentation of production partly stem 

from the effects of entering new markets. These expansion effects relate to more sales possibilities for 

existing products, but they are also favourable for the development of new products. Moreover, this entry 

into new markets increases activity in areas of maintenance and repair. In this process of value creation 

through international product fragmentation, it appears to be essential for orchestration skills and 
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technological development to go hand in hand. It is essential for an internationally operating company to 

find the right balance between technological innovation and trade. All in all interviews show that the 

prescriptions from transaction management, which are inspired by modern economic theories of trade in 

tasks, transaction cost economics and new institutional economics, are well understood and implicitly 

applied by entrepreneurs in industry. Yet more research should be conducted, and more case studies 

should be made, to see whether making these prescriptions more explicit in the strategic decision making 

process of internationally operating companies would further enhance the value creation from worldwide 

specialisation. 

 Another scope for future research is to investigate what this shifting of company activities means for the 

structure of employment and the development of skills of (Dutch) employees. This question will be 

answered in the following chapter. To that end, the second part of sub-question 4 will be answered. In 

addition, an answer will be given to sub-question 5, namely, to what extent is the Dutch labour market 

prepared for the transition to a transaction economy?  

 Another scope for future research is to investigate what this shifting of company activities means for the 

structure of employment and the development of skills of (Dutch) employees. This question will be 

answered in the following chapter. To that end, the second part of sub-question 4 will be answered. In 

addition, an answer will be given to sub-question 5, namely, to what extent is the Dutch labour market 

prepared for the transition to a transaction economy?  
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9  Organising production: the transaction economy’s 

quantitative and qualitative impact on jobs43  
 

 

 

The international split up  of production chains ensures an increase in transaction activities and offers 

possibilities for expanding company activities in the transformation sphere. In this way, international 

fragmentation of production influences the size as well as the nature of employment. This chapter uses the 

results of depth interviews in seven companies and the survey among human resources officers to examine 

the influence of international fragmentation of production on the nature of work in the manufacturing 

industry and what this influence means for the required competencies.  

9.1 The employment impact of international fragmentation of production 

The impact of international fragmentation of production for employment is often judged in terms of the 

relocation effect. This effect is often associated with a fear of changes to the supply of labour and a 

downward pressure on wages as well as a reduction of employment in manufacturing. Haverhals et al. 

(2004), CBS (2008) and Van Gorp (2010) have, among others, estimated the size of this relocation effect. 

They conclude that, given the total amount of job creation and job destruction on the Dutch labour market, 

the relocation effect of international fragmentation of production hardly affects net employment in the 

Netherlands. There seems to be a lower than average job turnover in the industry, which is a further 

indication that there are no much job losses due to relocation in industry. Volberda (2007), Ligthart (2008) 

and Moser (2009) even show that international fragmentation of production leads to production and 

employment growth, as long as offshoring is not used as a means for downsizing (see also De Groot, 2001).     

 

The case studies illustrate that although savings in wages is an important motive for international 

fragmentation of production, this fragmentation is not deployed as a means of downsizing. Indeed, the 

resultant resources were used to expand activities and solve capacity problems. This finding is confirmed by 

the responses from the survey with human resources officers in the manufacturing sector. This survey 

                                                           
43

 This chapter has been published as Tinbergen Institute Discussion Paper: Berghuis, E. and F.A.G. den Butter (2013), 
Labour Market Effects of International Fragmentation of Production; Evidence from a Survey and Case Studies in the 
Dutch Industry, Tinbergen Institute Discussion Paper, TI 2013-136/VI. 
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showed that 59 per cent of the companies that had relocated production activities offshore experienced 

employment growth over a period of 5 years, whereas 57 per cent of companies in the survey that did not 

offshore production saw their employment grow over that 5 years period. Hence, in both cases, the 

percentage of companies that experienced growth in employment was around sixty per cent. With 

employment growth measured as a percentage of total employment in the companies of the survey, 

companies that did not offshore activities reported a growth of 26.7 per cent, which was stronger than 

those who did offshore activities and reported a growth of 21.5 per cent. However, due to differences in the 

size of the companies, no firm conclusions can be made about the absolute numbers. This offshoring and 

simultaneously growth of employment does not necessarily reflect the trend of the industry as a whole. A 

high offshore intensity can indeed been associated with the growth of value added but also with a 

significant loss of employment in the past decade. Yet there may be indirect effects compensating these 

direct employment effects. The data cannot distinguish between these direct and indirect effects. For 

example, an increase in value added could be the effect of improved competitiveness from offshoring, but it 

could also be the result of market growth. The relationship between offshoring and employment is difficult 

to determine because the development of employment is influenced by technological development and 

changes in factor intensities. 

 

The company interviews also show that the offshore intensity is not a good indicator for the degree of 

international fragmentation of production. Damen Shipyards builds hull shells and assembled ships with the 

assistance of parts and components that originated, in part, from the Netherlands. This corresponds to the 

export of goods for intermediate use instead of import. In other words, the foreign building of hulls and 

assembly activities lower the offshore intensity according to the definition in which the import of goods for 

intermediate use is related to value added. In reality, there is no decrease in  international fragmentation of 

production. In the case of Wärtsilä, complete production lines were relocated so that use was made of local 

suppliers or suppliers that had relocated with the production activities. In that case, offshore intensity 

decreases because the value added of the domestic location primarily results from service tasks. These 

examples show that a decrease in offshore intensity can often go together with an increase in an 

international fragmentation of production. 

 

The  dominant outcome from the case studies is that offshoring increased value added as well as 

employment. Only one company did not follow this pattern. The relocation of propeller production to China 

by Wärtsilä was, for reasons of market strategy, at the cost of the size of transformation tasks. Whether this 
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type of relocation of production can be understood as international fragmentation of production depends 

on how this phenomenon has been defined. The narrow definition focuses on the direct production process 

and subsequent task allocation. The broad definition uses the complete production chain, from creation to 

after-sales, as its starting point. According to this broader definition, Wärtsilä experienced international 

fragmentation of production. That is because design and after-sales activities were still (partly) done at 

home. The offshoring of propeller production not only had consequences for the production workers at 

Wärtsilä but also for revenue and perhaps for their suppliers’ employees as well. The suppliers in the 

domestic country lose their revenue unless they relocate along with the production tasks. The interviews 

with Wärtsilä and Damen Shipyards clarified that suppliers were increasingly prepared to relocate with their 

customers. As a supplier to the maritime industry, Doedijns is such an example. In addition to remain in 

business, an important motive for a supplier is saving on hard as well as soft transaction costs. If transport 

costs are lower, communication lines are shorter and reaction times are quicker. 

 

These developments create indirect relocation effects, even though the expanded access to larger markets 

that results from an expanded commercial network can lead equally to indirect expansion effects.  Because 

in most cases Wärtsilä makes use of local suppliers, indirect relocation effects may outweigh the small 

amount of indirect expansion effects. The direct replacement effect from the relocation of the propeller 

production to China amounted to a loss of some 400 jobs. Approximately 10 per cent of the employees 

who lost their jobs received another job in another function within the company. However, expansion 

effects in the development and transaction tasks were for the time being insufficient to compensate for the 

loss in the transformation sphere. Yet, some compensation for these job losses emerged in the transaction 

sphere. On November 7, 2011, Wärtsilä opened a distribution centre in Kampen for the global storage and 

supply of reserve parts. This investment illustrates the shift in the nature of activities of an industrial 

company in the Netherlands in the direction from direct production to orchestration and management. 

Six of the seven companies of the in-depth interviews experienced stronger expansion effects both in the 

transformation and transaction sphere, than the relocation effect in the transformation sphere. The result 

was net employment growth. However, it should be noted that this finding was specific to cases of 

customised work and research and development work. Furthermore, there was repair and maintenance 

work that, due to location specificity, could not be profitably outsourced. 

International fragmentation of production has given rise to many new “head-tail companies” (Braaksma, 

2009). These are companies whose primary activities focus on design and development (the head) and 
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marketing, sales and after-sales (the tail) but dispose of their production (the body) activities. Figure 9.1 

illustrates this process. In this case, the various company activities are broken up into categories. The 

interviews showed that international fragmentation of production does not necessarily lead to disposing 

the body’s activities. In the first case, certain in-house activities are relocated offshore (foreign integration). 

From a geographical perspective, it might seem to be a “head-tail company”; however, when viewing the 

company as a whole, this is certainly not the case. In the second case, certain activities are performed both 

onshore and in-house. Examples include critical parts, custom based work and assembly in close proximity 

to the sales region. Bulk and non-strategic parts come into consideration for offshore outsourcing and 

contribute to the formation of a “head-tail company”. This finding means that products further down the 

product life cycle come into consideration for offshore outsourcing (Braaksma 2009). An integration of the 

production and design functions is preferable when the products are complex or require customisation. 

However, separating production and development into various separate locations can indeed lead to higher 

coordination costs. Bundling development and production ensures shorter communication lines and 

delivery times whereby these costs decreased. This situation calls for integration or intensive cooperation 

with suppliers in one location, and it legitimises the existence of the manufacturing industry in the 

Netherlands.  

 

    Figure 9.1 Company organisation 
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It has already been noted that in the companies of the case studies, industrial transformation jobs remained 

in the Netherlands when it involves design and development, customised work, the production of critical 

parts and repair and maintenance. 

To what degree these transformation jobs remain in the home country is also determined by local business 

environment factors. In the Netherlands, the availability of employees with the adequate competencies 

plays an important role. These competencies do not only relate to technical skills but also to the skills of 

coordinating the various links in the international production process.   

9.2 The employment of transformation and transaction workers 

In the labour demand model (introduced in section 4.2)  the degree of international fragmentation of 

production is related to the difference in wage costs per unit product and the amount of transaction costs. 

The in-depth interviews indicate that it is a realistic assumption for the companies of the case study. A 

change in the productivity-related wage cost ratio or a lowering of transaction costs would imply that 

further fragmentation of production is warranted. In that case, assuming relocation effects exist, 

employment in the transformation sphere in the domestic country will decrease. Depending on the price 

effect (see section 4.3), expansion effects offer some compensation in the transformation and transaction 

sphere for the loss in employment. This compensation or expansion of employment implies that the 

composition of employment changes. 

 

At the macro level, this trend is already visible given the relatively high growth of production as well as 

employment in the transaction sectors. The hypothesis is that, due to international fragmentation of 

production and following a general macroeconomic trend, an increasing number of industrial companies 

become orchestrators, albeit that from an empirical point of view the boundary between the 

transformation and transaction sectors becomes somewhat fuzzy.  

 

In order to investigate this, the survey amongst personnel officers asked for the percentage of offshore 

production by foreign direct investments or purchase and the proportion of various categories of 

employees.  The employees are distinguished into employees involved in  

- The sheer production process 

- The product development process 

- Purchasing 

- Marketing activities 

- Administrative and secretarial work  
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- Staff work 

- Orchestration 

- General management and leadership 

It appears that, on average, approximately 35 per cent of employees are involved with transaction tasks 

when part of their manufacturing production is moved overseas. For companies that exceed 100 

employees, this percentage was approximately 40 per cent. That percentage is around a third higher than it 

is for companies without foreign production activities. 

Table 9.1 shows differences in the relative employment structures of offshore and onshore companies. The 

data illustrate that, if all companies are considered regardless of size, offshore companies show a higher 

orchestration and procurement intensity than onshore companies. This trend is particularly true when 

general management is not included in the data, in which case the differences are substantial. Dividing the 

categories into larger than 50 employees and larger than 100 employees, it shows that the larger companies 

are especially responsible for this difference. This finding is not surprising because the transaction costs that 

are associated with internationalisation are influenced by scale (for example, see: Haverhals et al. 2004: 

CBS, 2008 and Van Gorp, 2010). Similarly, scale also influences the distance of offshoring. The possibilities 

for international fragmentation of production are therefore, in connection with the geographic, linguistic 

and cultural distances, related to the scale of a company, which is measured by the total number of 

employees. The fact that international of fragmentation of production requires additional supporting 

activities is shown by the observation that large companies have a larger proportion of employees who 

handle secretarial and administrative tasks than onshore companies from the same category do. As the 

offshore percentage increases, so does the procurement and orchestration intensity. 

 

It is also noticeable from the data that with an offshore percentage of 20 or higher, regardless of company 

size, the differences in management and procurement intensity decrease. An offshore percentage of 40 or 

more, on the other hand, increases management and procurement intensity.  The results show that the 

relationship between the offshore percentage and the share of employees with orchestration and 

procurement tasks is not monotonic. This finding may indicate that expanding foreign production activities 

leads to a regressive rise in the total number of transaction activities and an increased share of the 

productivity effect of offshoring to be used in the transformation sphere. From a certain level, international 

fragmentation of production is associated with a relatively strong growth of transaction activities. This 

process is supposedly associated with the nature of the relocated tasks. As more tasks are relocated, the 

complexity of these tasks and the amount of guidance required also increase.  
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It is noticeable that in companies with more than 50 employees, the share of employees with research and 

development tasks strongly differs between offshore and onshore companies. The structure of company 

activities undergoes a clear change when production is internationally fragmentized. The share of 

employees performing research and development tasks as well as procurement and orchestration tasks 

increased in this category at the expense of the relative share of production workers and those in secretarial 

and administrative tasks. The last finding is remarkable because internationalisation is paired with 

additional administration and registration tasks. This situation contrasts with that of companies with more 

than 100 employees. International fragmentation of production in this category results in onshore 

companies in a noticeably smaller percentage of production workers. Companies from this category 

apparently shift their focus to the areas of development and management.  

 

Although the total number of observations in the survey is limited and further research is necessary, the 

survey clearly shows a pattern in which offshore companies have a larger share of their activities 

concentrated in the areas of development, procurement, orchestration and marketing than onshore 

companies. For companies with more than 100 employees that are involved in offshoring, sheer production 

tasks seem less important, while the importance of transaction tasks strongly increases. It should be 

emphasized that the focus in this discussion is on the relative differences between employee categories, so 

that no conclusions can be made about trends in absolute figures. Despite the decreased importance of 

production activities, the total number of production workers may increase. So in that respect the survey 

does not provide clear evidence on the labour demand effect from offshoring tasks. 

The survey results are consistent with the conclusions that were drawn from the labour demand model, 

even though a company’s strategic reorientation in the transformation sphere is not incorporated into the 

labour demand model.  

 

The results from the survey are supported by the in-depth interviews with the 7 companies of the case 

study. International fragmentation of production by Damen Shipyards led to additional engineering 

activities. 
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Table 9.1 Differences in the employment structures of onshore and offshore companies44 

Companies regardless of 
workforce size (n= 43) 

Difference compared to onshore companies (n= 16) 

 

Area of function Offshore % > 0  
(n= 27) 

Offshore % > 10 
 (n= 18) 

Offshore % > 20 
 (n= 16) 

Offshore % > 40 
 (n= 11) 

Production        4.20   - 3.00               - 4.70 - 8.20 

Research and development     - 14.10   - 3.70  3.10  12.30 

Total transformation   -  0.15   - 3.00               - 2.70 -  3.00 

Procurement and orchestration 
(incl. general management) 

     2.60      4.50  3.80    1.30 

Procurement and orchestration 
(excl. general management) 

  26.80    18.20 15.20 33.30 

Marketing    39.10   71.70 87.00 97.80 

Support staff, secretarial, 
administration 

- 16.20 -14.70             -  21.30            - 19.90 

Total transaction     0.00  5.90  5.00 5.90 

Companies ≥ 50 employees 
(n= 31) 

Difference compared to onshore companies (n= 13) 

 

Area of function Offshore % > 0  
(n=18) 

Offshore % > 10 
 (n= 12) 

Offshore % > 20 
 (n= 10) 

Offshore % > 40  
(n= 7) 

Production -  3.20            - 14.50             -  10.30            -   7.40 

Research and development    8.50 43.00 46.50 31.70 

Total transformation -  0.70           -    2.50   1.50   0.70 

Procurement and orchestration 
(incl. general management) 

   9.00 13.80   2.10 10.30 

Procurement and orchestration 
(excl. general management) 

  28.30 15.20 12.10 21.20 

Marketing    4.10 18.40   0.00            -   3.90 

Support staff, secretarial, 
administration 

- 8.80            -   8.80             -  10.40            - 14.40 

Total transaction 1.60   5.60             -    3.10            -   1.50 

Companies ≥ 100 employees 
(n= 19) 

Difference compared to onshore companies (n= 9) 

Area of function Offshore % > 0  
(n= 10) 

Offshore % > 10 
 (n= 7) 

Offshore % > 20 
 (n=  5) 

Offshore % > 40  
(n= 4) 

Production            - 11.70             - 23.00            - 17.00            - 22.00 

Research and development            - 10.70  12.10   7.10 25.00 

Total transformation           - 11.50            - 16.10            - 12.20            - 13.40 

Procurement and orchestration 
(incl. general management) 

 21.50 29.50  14.10 27.50 

Procurement and orchestration 
(excl. general management) 

 90.50  96.20  37.10             119.00 

Marketing  72.70 121.20  87.90  30.30 

Support staff, secretarial, 
administration 

 20.90  24.30  30.40  37.40 

Total transaction  26.90  37.70  28.60  31.60 

 

Advantages of scale and larger margins created additional financial funding possibilities. International 

fragmentation of production caused a huge change in the way Damen Shipyards organizes production. It 

                                                           
44

 Excluding companies in construction materials, bio energy and technical automation. 
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implies that Damen Shipyards’ transformed from being a production company to a company that organizes 

production and in which three-quarters of its employees perform organizing, orchestration and supporting 

tasks. Of the 2,300 employees of Damen in the Netherlands, approximately 300 are employed in sheer 

production (i.e. transformation), 250 are employed in research and development and the remaining 1,750 

perform transaction and orchestration tasks. International fragmentation of production has relocated 

assembly work at Damen Shipyards, and the net amount of production work has remained unchanged, 

while the total number of jobs with development, design and orchestration tasks and transaction activities 

has risen sharply. So in this company the fragmentation of production and offshoring brought about 

considerable employment growth. 

  

This type of shift is also apparent at Wärtsilä. Relocating transformation tasks to China has changed its 

Dutch presence to a service business that is characterised by activities to organise production and complete 

service and development tasks. Customised orders, maintenance and repair work at Wärtsilä ensure that 45 

per cent of employees are still involved in sheer production activities. Further, 12.5 per cent of employees 

are involved in research, design and development, and 42.5 per cent are involved in transaction activities 

(quality control, management, procurement, administration, sales and planning).   

 

At Doedijns, the purchase of parts overseas and the opening of offshore production locations also implied 

that its focus within its Dutch locations has shifted to the development and organisation of production. 

Employment in design and development has in recent years grown by 25 to 30 per cent. Former production 

workers are now involved in development, which required new investment in employee education. To give 

an example: machine technicians have been re-educated to review and evaluate technical drawings. The 

larger role of offshoring is reflected in total job growth, not in sheer production, but rather in management, 

design and development, coordination, planning, procurement, staff (company lawyers) and quality 

controllers. The company views knowledge as a core competency and seeks to expand the knowledge-base 

of its employees in accordance with an increased focus on quality control, testing, procurement, 

development and design. Because production tasks become less important in the Netherlands, Doedijns 

expects that the company will shift to be more involved in development and organisation of production. 

The importance of organising production tasks is again evident: around two-fifths of all employees are 

involved in transaction and orchestration tasks. A quarter of all employees are involved in sheer 

production, and a third of all employees are involved in research and development. 
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The Terberg Group shows a similar trend: offshoring has led to expanded activity and therefore to the 

creation of jobs, particularly in connection with engineering and organisation tasks. At AWL, approximately 

60 per cent of employees work in sheer production and approximately 15 per cent work in research and 

design. This division of labour means that a quarter of all employees perform transaction and management 

tasks in the roles of procurers, factory planners, floor managers and project leaders. Given the structure of 

employment at SIT Controls it seems that this company is primarily a production company: of all personnel, 

around 80 per cent are involved in sheer production and assembly production, 10 per cent are involved in 

development and design and the remaining 10 per cent are fulfilling transaction and orchestration tasks. It 

should be noted in this case that the head office is located in Italy and that production personnel also 

invests time in planning, supervising, and reporting. This activity involves eight employees who spend part 

of their time in planning and management. 

The survey data and the discussion of the case studies, indicate that international fragmentation of 

production results in a shifting of employment towards service tasks both in the transformation and the 

transaction spheres. In the transformation sphere, this is expressed through the larger role of research 

activities in offshore companies but also through assembly, maintenance and repairs. As for sheer 

production tasks in the transformation sphere,  the case studies indicate that offshore companies are 

particularly involved in customised work and in the production of critical components.   

In order to connect the various links in the supply chain the offshoring companies encounter a number of 

coordination problems which enhance transaction costs and cause an increase in the number of personnel 

engaged in these coordination activities. Although standardisation may help to reduce these problems, it 

seems that geographical, linguistic, cultural and technological differences warrant that offshore companies 

have a larger percentage of transaction workers than companies that are not engaged in offshoring. 

This shift in employment means that there is not only a change in the nature of activities but also in the 

level of competencies needed to fulfil these tasks. These changes occur not only because relocating 

production tasks turn offshoring companies into “head-tail companies”, but also because this process is 

associated with additional transaction activities that are required in an international environment. The 

important question is, which types of work and competencies will increase in importance and to what 

extent will the labour market be able to cater to these changes? 
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9.3 Shifts in work types with international production 

It is evident from the survey and company interviews that companies invest part of gains from the 

productivity effect of outsourcing into the development of new products and the financing of additional 

transaction work. The composition of the value added (see Figure 9.2) thereby shifts to higher value service 

activities in the transformation as well as the transaction spheres. Technical skills and knowledge remain as 

important as for companies that focus on sheer production at home. Custom production and the 

production of critical parts remain of importance for the domestic location. The shift towards service 

activities in the transaction and transformation spheres and higher value production tasks also means a 

shifting in the importance of specific work types (tasks comprising a job). The consequence is that the 

competencies that are required by employees in the manufacturing industry will change. 

The changes in types of work and required competencies due to shifting company activities can be drawn 

from the CBS 2010 Standard Classification of Occupations. It describes 147 different occupations. Table 9.2 

and Table 9.3 show the relevant work types for the manufacturing industry and divides this work into 

transformation activities (production, research and development and after-sales) and transaction activities 

(orchestration, procurement and support). 

A job consist of a combination of work types that may originate from various categories. A transformation 

job or a transaction job can therefore not be categorised in absolute terms. Transformation jobs may 

contain types of work that belong to the transaction sphere. For example, a head mechanic of electrical 

appliances and installations exists according to Statistics Netherlands within three work types: building, 

repairing of electrical appliances and installation (work type 655); mechanical installation and machine 

maintenance and repairs and assembly (work type 682) and leading operational staff without budget 

responsibility (work type 014). Work type 014 is an orchestration task, whereas the two other work types 

655 and 682 suggest that this job belongs to the transformation sphere. 

Transaction jobs lack this overlap. In the national vacancy database as of 13th October, 2011, the tasks of a 

strategic or tactical purchaser are all transaction tasks: assisting with procurement policy; managing 

strategic supplier relationships; designing the organisation and process of procurement; providing 

leadership to purchasing projects; analysing internal requirements and communicating to suppliers; 

selecting suppliers; finalising (complex) contracts; managing the purchasing budget; ordering and reviewing 
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   Figure 9.2 Components of value added at the company level 
 

quotations and supplier presentations; settling product and invoice discrepancies and establishing supplier 

contracts. These types of tasks can be classified into various relevant types of work shown in Table 9.3 and 

separated into categories of transaction activity management, procurement and support.  

The results from the survey discussed before, suggest that companies that form part of an international 

production network, either through foreign direct investment or through procurement, are much involved 

in creation tasks in the transformation sphere. If these tasks are related to work types, then design, 

contracting, product development, technical drawing/measuring (work types 031, 032) and testing (work 

type 124) have become more important due to international fragmentation of production. The in-depth 

interviews with the companies indicate similar results: the relocation of production tasks does not mean 

that development tasks are relocated as well, but rather that they are expanded. 

The smaller total of production workers in offshore companies indicates that through international 

fragmentation of production, the following work types have decreased in importance: 610, 611, 612, 613, 

615, 621, 622, 661 and 662 (see Table 9.2). The company interviews clearly showed that this decrease does 

not mean that these work types will disappear from the Netherlands. More likely, it means that custom 

production and assembly and the production of critical parts are less suitable for offshoring due to both a 

longer reaction time and the fact the volumes are too small to warrant outsourcing in the first place. 

Therefore, the degree of asset specificity influences which types of work are warranted. Depending on their 
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scale, simple assembly tasks that are characterised by a high level of standardisation are suited to 

internationalisation. The costs for the coordination of such tasks are lower because these types of task can 

be easily communicated. 

In other words, it is not only the type of work that is a determining factor for possible offshoring but the 

type of work in combination with the characteristics of the product in question. Tasks that demand a high 

level of precision or are warranted in the production of single orders are, as evidenced from the company 

interviews, less suitable for offshoring. This is due to differences in standards of quality and the high costs 

for quality control. A work type such as fine detailed mechanical work (work type 614) would therefore be 

presumably less at risk in case of international fragmentation of production.    

 

The ease with which work types can be relocated abroad also depends on whether these work types are 

bound to location. Repair and maintenance are industrial services that are location bound and are 

therefore less likely to be affected by international fragmentation of production. As a result, work types 

681, 683, 655 and 624 are less prone to international fragmentation of production.   

 

Because, to an increasing degree, the remnant transformation tasks in offshore companies are related to 

development, customised work and the production of critical parts, it is reasonable to assume that the 

average skill requirements for transformation tasks increase. In addition, the importance of technical 

knowledge and research and design skills would increase along with the increased degree of offshoring. 

 

The survey also shows that offshore companies have a larger share of transaction workers than onshore 

companies. The most obvious illustration of this finding is the larger role of procurement whereby 

procurement, formulating, editing and calculating (work types 521, 223 and 033) play a larger role in 

offshore companies. More procurement implies that the delivered parts and components of assembled 

products require testing and checking so that work types 123 and 124 have increased in importance. 

Procurement activities require further staff support and invoicing and stock management (work types 123, 

124, 114, 133, 313 and 431) and in turn create their own supporting work types such as the development 

and management of IT applications, secretarial work, data entry, word processing, advising on technical 

issues, technology, ICT and legal, judicial arrangements, written and verbal translation, legal mediation, 

business representation, warehouse operations, transport activities, loading and unloading (work types 

312, 313, 411, 412, 133, 211, 212, 112, 114, 551 and 553).  
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Given that the international fragmentation of production is accompanied with a higher complexity of 

orchestration and planning structures, then work types such as preparation and coordination (work type 

022) will increase in importance, as will the leadership of managers and executives and the strategic and 

tactical management of the organisation (work types 011 to and including 015). These work types also 

require support by IT resources and legal, administrative and secretarial support, as well as support by 

personnel officers (work types 312, 313, 411, 412, 131, 021, 114, 311 and 451).  

 

Table 9.2 Work types in the transformation sphere 

 
  

 Because partnerships with offshore companies or the establishment of overseas production facilities 

require a transfer of knowledge and instruction, teaching and lecturing (work type 851) or educating and 

communicating (work types 135 and 136) will become more relevant. For example, Wärtsilä invests in 

knowledge transfer to develop and assist suppliers, and AWL Techniek offers training programs for local 

managers at overseas production locations. AWL Techniek also organises personnel exchanges to reduce 

technological, cultural and linguistic differences.  
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   Table 9.3 Work types in the transaction sphere 

 

9.4 Which competencies are required for the orchestration of international production? 

A fulfilment of a job combines various work types and can only be performed when employees possess the 

required competencies. A competency can be described as “the acquired ability to perform a task 

adequately” (Roe, 2002). Competencies can be separated into four categories (Erpenbeck and Scharnhorst, 

2006): (i)  professional and methodical competencies, (ii) social communicative competencies, (iii) personal 

competencies and (iv) integrative competencies. Figure 9.3 shows this classification.  

 

Integrative competency refers to the fact that a function is comprised of various tasks whereby only the 

combination of competencies can result in an adequate performance of the function. 
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    Figure 9.3 Classifying competencies 

 

Personal competencies are more or less innate competencies that can be at the most be strengthened or 

weakened. These are competencies such as friendliness, patience, stress resistance or flexibility. Such 

competencies are in general characterised by one’s nature. That is, their meaning becomes clear in 

combination with a concrete performance of a task. For example, stress resistance can be related to the 

time pressure of production but also to a psychological pressure during the process of decision-making. 

Due to the general character of these competency categories, the personal and integrative competencies 

are not considered here, and only the first two, the professional and methodical competencies and social 

communicative competencies, are taken into consideration.  

Social communicative, professional and methodical competencies can be learned through schooling and 

experience. This learning involves knowledge, skills and professional attitudes. For example, social 

communication skills can be learned through experience but also by acquiring knowledge of presentation 

techniques and by learning other people’s backgrounds. It contributes to the ability to join fragmented 

production phases, because in the process of adapting to a production and solving problems in an 

international environment, many differences in language and culture must be overcome. Multilingualism 

and intercultural knowledge and skills in these areas can be viewed as pre-requisite competencies for skills 

such as negotiating, coordinating and problem solving. Negotiating, coordinating and problem solving skills 

can be classified under professional and methodical competencies. These competencies are directly related 

to executing the work types that are required in offshoring professions. In this way, negotiating, 

coordinating and problem solving skills are important for companies that operate in an international 

environment in which purchasing and orchestration activities take place. Just as a metal worker must be 

able to operate a particular machinery, so must a researcher in the manufacturing industry possess 

technical knowledge and research skills to perform his or her functions. 
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The above-mentioned competencies can further be split up in various sub-competencies. The competency 

of research skills assumes knowledge of CAD/CAM software, design techniques, production techniques, 

knowledge of materials, strength of materials, mechanics, patent procedures, analytical capabilities, 

inventiveness and accuracy as well as a range of social communicative skills. To work with machines 

assumes the ability to read technical drawings and the possession of computer skills and accuracy. Yet, it 

would go beyond the scope of this paper to conduct a full analysis at the level of these sub-competencies. 

Not only can professional and methodical competencies be learned, they are also further developed by 

doing in practical situations. Particular competencies remain generally applicable, such as statistical 

knowledge and the ability to think structurally. Other occupational and methodical competencies are the 

result of specialisation in a particular environment, and they are less applicable outside of the direct 

environment, thereby increasing ties between the employee and the company or sector. These 

competencies are more company specific. Although social communicative skills are generally less firm 

specific or sector specific, these skills also develop in specific specialised environments. A company with 

production locations in India might develop specific communication skills for the Indian region that might 

be less applicable in a company in a different geographical area of the international production network. 

 

Table 9.4 shows the above-mentioned competencies categorised into two functional areas: transformation 

and transaction. Eight competencies are considered to be transaction-related. These competencies have 

relevance to financial and cultural knowledge and skills in communicative areas.  They fulfil a central role in 

connecting the links of an internationally diversified supply chain. Three competencies are connected to the 

transformation function. Operating machines represents sheer production, and research skills represent 

creation tasks. Technical knowledge is needed both for sheer production tasks as well as for creation tasks.   

 

The fact that competencies are divided into transformation-related and transaction-related categories does 

not imply that transaction-related competencies are less important,  or even of no importance,  for 

transformation tasks. As has already been addressed in section 8.3, transaction activities play a role in 

transformation occupations. For example, linguistic competencies are needed for function within teams, 

both internally and externally. Linguistic competency is important because international fragmentation of 

production requires the efforts of multilingual personnel due to the collaboration with overseas suppliers  

Research activities also often require international collaboration or collaboration with colleagues from 

other backgrounds. 
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 Table 9.4 Competency classification   

Competency Functional area 

Transformation Transaction 

(International) financial knowledge  X 

Intercultural knowledge and skill  X 

Negotiating skills  X 

Problem solving skills  X 

Coordinating skills  X 

Advising skills  X 

Multilingualism  X 

Language skills (Dutch)  X 

Technical knowledge X  

Research skills X  

Machine operation skills X  

 

Not only are transaction-related competencies important for performing transformation tasks, the reverse 

is also conceivable. It is conceivable that orchestration and procurement activities in the manufacturing 

industry require technical knowledge. Meeting the internal demand of components and parts in the 

suppliers market, selecting suppliers and establishing (complex) contracts requires not only transaction-

related competencies but also technical knowledge, which is something that has become a prerequisite to 

adequately perform such orchestration and procurement activities. Table 9.5 shows transaction and 

transformation-related competencies  needed for various activities in the transformation and transaction 

spheres.  

 

As the results from the survey in Table 9.1 show, transaction activities assume a more important role in 

companies that scatter their production internationally compared to those that do not. In companies with a 

heavier focus on procurement and orchestration, transaction-related competencies will play a relatively 

larger role. Furthermore, the interviews with the companies indicate that companies that have organised 

their production internationally have used the freed-up capacity and financial resources for product 

development, thus further increasing the need for, and the importance of, technical knowledge. The 

expectation is that technical knowledge is also necessary for an adequate execution of orchestration and 

procurement tasks in an industrial company. 

On that basis, it is assumed that the need for a cluster of transaction-related competencies in combination 

with technical knowledge and research skills positively correlates to the degree of international 

fragmentation of production. 
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 Table 9.5 Competency function matrix 

Competency 
Transformation sphere Transaction sphere 

Production O&O After-
sales 

Management Procurement Support 

(International) 
financial 
knowledge 

   X X X 

Intercultural 
knowledge and 
skill 

   X X  

Negotiating skills     X  

Problem solving 
skills 

 X  X X  

Coordinating skills    X X  

Advisory skills  X  X   

Multilingualism  X  X X X 

Language skills 
(Dutch) 

X X X X X X 

Technical 
knowledge 

X X X X X  

Research skills  X     

Operating 
machinery 

X  X    

 

To test this assumption, the human resources officers of the survey were asked to determine the 

importance of each competency of those collected in Table 9.4. This set of competences is divided into two 

clusters. Competence Cluster I consists of (international) financial knowledge, intercultural knowledge and 

skills, knowledge of languages, negotiation, problem-solving, advising, research and coordination skills, 

multilingual ability, working with machines and technical knowledge. In Competence Cluster II working with 

machines is not considered. Both clusters can be considered separate variables for correlation with the 

offshore percentage since both clusters have a Cronbach’s alpha above 0.7. For two clusters compiled in this 

way, Table 9.6 shows a positive t-value, significant at the 0.05 probability level, indicating that offshore 

intensity significantly contributes to the importance of various competency groups. For example, 

competency cluster I, in which transformation and transaction-related competencies as shown in Table 9.4 

are included , shows significant positive correlations with the offshore intensity that is consistent with the 

survey results. Table 9.6 shows that an increase in offshore intensity explains an 11 per cent increase in the 

importance of transformation and transaction competencies. This correlation is stronger if machine 

operation is omitted in cluster II. The offshore intensity is then responsible for a 13.2 per cent increase in  

 



214 

 

the importance of the given transaction competencies combined with technical knowledge and research 

skills. 

 

 Table 9.6 The relationship between offshore intensity and competency structure 

                                      Dependent      
Independent                       variable 
variable 

Competency cluster I Competency cluster II 

Share of offshore production of total 
production value 

R2** 0.11 
t-value   2.276 
Cronbach 0.98 

R2** 0.132 
t-value 2.4954 
Cronbach 0.730 

** significance level 5%, n=47 
Competency cluster I: (International) financial knowledge, intercultural knowledge and skill, knowledge of languages, negotiation skills, problem 
solving, advising, research and coordination skills, multilingualism, machine operation, technical knowledge 
Competency cluster II: as above, excluding machine operation 

 

These regressions using the data from the survey indicate that international fragmentation of production 

increases the importance of transaction-related competencies in combination with technical knowledge 

and research skills. This finding is consistent with the results that are shown in Table 9.1 and indicates that, 

as the value chain becomes more internationalised, a larger share of personnel are concerned with 

transaction activities and product development. Transaction activities and product development are 

activities that require technical knowledge. This combination of competencies also emerges as important 

when in the in-depth interview when asked about the extent to which the transaction and transformation 

competencies increased or decreased. Table 9.7 summarizes the answers to these questions. In general 

terms, transaction-related competencies, technical knowledge and research skills showed an increased 

importance in the case studies.  The table shows that multilingualism and intercultural knowledge and skills 

had become more important in all companies of the case studies. International financial knowledge, 

coordinating skills and problem solving skills had increased in importance for six of the seven companies, 

negotiating skills increased for five of the seven companies and advisory skills were deemed more 

important for four of the seven companies. 

 

Not one company observed that Dutch language skills had increased in importance. The suggestion that 

international fragmentation of production leads to more internal orchestration and coordination and 

therefore requires higher Dutch verbal and written language skills is not confirmed in this research.  

Not a single competency that was presented shows a decrease in importance. It is also striking that the 

competencies in the area of transformation tasks concerning technical knowledge and research skills have 

increased equally in importance. 
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Table 9.7 Importance of transformation, management and transaction-related competencies 

Competency 
Company 

Damen 
Shipyards 

Wärtsilä 
AWL 
Techniek 

Terberg 
Group 

Bedrijf 
X 

Doedijns 
SIT 
Controls Transaction tasks 

(International) financial 
knowledge 

+ + O + + + + 

Intercultural knowledge and 
skills 

+ + + + + + + 

Negotiating skills + + O + O + + 

Problem solving skills + + + O + + + 

Coordinating skills + O + + + + + 

Advisory skills O + + + O + O 

Multilingualism  + + + + + + + 

Language skills (Dutch - 
verbal and written skills) 

O O O O O O O 

Transformation tasks  

Technical knowledge + O + + + + + 

Research skills + O + + O + + 

Machine operating skills - - O O + O O 

increase (+), decrease (-) or no change (o) 

 

There are two reasons for that similar increase. First, the increase follows logically form the fact that the 

transformation sphere shifts its focus to creation and customised work. Even for a company such as SIT 

Controls, which considers itself to be a technology follower, the importance of technical knowledge and 

research skills increased. This increase in the importance of technical knowledge and research skills 

addresses what the company sees as its core competencies: an internal process-orientated organisation of 

production through design and assembly. By working with fewer components, improving installation 

diagrams or adjusting design, a product can be produced more simply and cheaply. Second, the interviews 

show that technical knowledge and research skills have also increased in importance for orchestration and 

transaction tasks. To enable the connection of various production links requires that project leaders possess 

the required technical knowledge. For strategic and tactical procurement technical knowledge is also 

important for selecting suppliers in the procurement process and for checking the quality of deliveries. 

 

One notable exception is the operation of machinery. From the interviews can be concluded that there are 

two reasons why this competency was considered less important when the production becomes more 

fragmented. First, this competency is less needed when offshoring transformation tasks, or remains at most 

the same in case of customised projects, maintenance and repairs. The second reason is that machinery 
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itself is becoming more complex, but the navigation, due to informative dashboards, becomes simpler, 

according to AWL Techniek.  

9.5  Relevance to the labour market in the Netherlands 

The data collected at the macro level show that in the Netherlands more than half of all jobs in the 

commercial sector are transaction jobs. As the Netherlands still moves more and more to be a transaction 

economy, and given the global shift in the international distribution of labour, this ratio of transaction jobs 

to transformation jobs will only increase. The case studies and survey also indicate that a large portion of 

activities in the manufacturing sector is comprised of transaction activities. For companies that relocate 

production activities offshore, more than four-fifths of the total number of employees are involved in 

transaction activities. Although the research provides no data data regarding the share of transaction 

workers in the transformation sectors in general, the survey does show that all the companies in the survey 

had an average of one-third of their staff employed in transaction jobs. That value excludes the transaction 

and orchestration tasks of employees with sheer production tasks or tasks in the area of research and 

development. Taking the above-mentioned percentages as a starting reference point, the total share of 

transaction workers in all the sectors is 62 per cent; in the commercial sector, it is 70 per cent. For the 

growth potential of the Dutch economy, this finding means that the importance of skills in the area of 

transaction labour is strong. The strong growth of transaction sectors and the larger role of transaction 

labour in the transformation sectors usually means that the work types that are involved in organising 

production (in combination with technical knowledge) become more important.  

Table 6.14 showed that, with the exceptions of 1997, 1998 and 2000, the vacancy rate in the transaction 

sectors was higher than in industry. The fact that the ratio of hard-to-fill vacancies and the quarterly 

average number of vacancies per thousand jobs is two to three times as high in the transaction sectors as in 

industry indicates a stiff transition from a transformation economy to a transaction economy. These 

sustained discrepancies between labour supply and labour demand at the level of occupations and skills 

may have various underlying causes. It could be due to the inadequate skills of unemployed workers and 

new entrants to the labour market, or it could also be due to a limited mobility of labour between sectors. 

Chapter 6 showed that intersectoral mobility is lacking, which means that the growth of employment in 

transaction sectors had become especially possible through the entrance of new employees and not from a 

net inflow of workers from other sectors. 

A continuation of the focus of companies on organisational production and the development of products 

rather than on the act of production itself, will lead to a qualitative change in labour demand. A labour 
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market that does not comply with this trend forms an impediment for the growth potential of an important 

part of the Dutch economy. Initial and secondary schooling (re-training or professional development) are 

therefore key to increasing the growth potential of the Dutch economy. 

For that reason the survey with human resources officers asked the question whether the labour market is 

inadequate. Table 9.8 indicates that, where transaction-related competencies are concerned, the labour 

market is not working satisfactorily. Intercultural knowledge and skills were determined to be the most 

important competencies. However, at least two-thirds of the companies were of the opinion that the 

labour market is inadequate on that issue. An almost equal percentage experience bottlenecks in the 

labour market with regard to technical knowledge. The least problematic area is multilingualism, even 

though a mere two-fifths of total companies with offshore production consider this area to be an issue. 

Companies with offshore transformation tasks use more hours of labour for management and procurement 

activities. Competencies such as negotiation, coordinating abilities and problem solving skills are thereby 

some of the most important. All in all Table 9.8 shows that a large percentage of the companies experience 

problems in attracting suitable personnel. 

Table 9.8 Bottlenecks in the labour market,  
                  (moderate to poor connection) 
                      (as % of total companies with offshore activities, n= 29)) 

Competency Percentage of companies 

International financial knowledge   41.7 

Multilingualism 38.4 

Negotiating skills         42.3 

Problem solving skills  44.4 

Coordinating skills  57.7 

Intercultural knowledge and skills 66.7 

Operating machinery           50.0 

Technical knowledge                 64.3 

    

It is noticeable that especially companies with overseas production experience problems in finding workers 

with technical knowledge. Even finding employees able to operate machinery seems to present problems. 

Both shortages indicate that the transformation function in Dutch manufacturing trade has not vanished 

due to an international fragmentation of production tasks. As indicated earlier, in the manufacturing trade 

this is dependent on whether employees with technical knowledge not only conduct transformation 

functions but also fulfil management and procurement tasks. 
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9.6 Education  

International fragmentation of production has consequences for the manner in which companies and 

people work together. This research focuses on the industrial sector in the Netherlands. It investigates the 

consequences for the labour market, for mismatches of skills in the labour market, and consequently for 

the need for education. The perspective is that, as a trade and industry oriented country, the Netherlands is 

profiting from international fragmentation of production. Yet the survey amongst personnel resource 

officers and the in-depth interviews with seven industrial companies show that several mismatches are 

encountered with respect to skills and competencies. Intercultural knowledge and skills and technical 

knowledge are the two most important areas of mismatch. These two competencies are most important 

when production tasks become fragmented internationally. Companies, that outsource part of their 

production, usually invest more time in orchestration and procurement. Then not only intercultural 

knowledge and skills but also technical skills become important. The importance of intercultural knowledge 

and skills has already been evident in the past. Given that in the Dutch Golden Age, Holland was the only 

trading country that was able to enter the Japanese market (De Beer, 2003), it seems that breaking through 

language and cultural barriers increases trade possibilities. According to Shadid (2000), intercultural 

competencies has three aspects: motivation, knowledge and skills. The motivation for the Dutch to 

immerse themselves in Japanese culture was obvious, given the economic possibilities. Knowledge of 

language and customs opened possibilities for trade contacts, but it also required skill to empathise with 

people from other cultures without forming judgments or stereotypes. 

The case studies and the survey also indicate that internationally producing companies in the 

manufacturing industry have a relatively large focus on creation, transaction and orchestration activities. 

For these companies, a combination of technical knowledge and international transactional skills is a 

prerequisite. Creation, transaction and orchestration activities require different demands on education 

than in an economy which focuses at industrial production at home. An industrial production economy has 

factual and procedural knowledge at its centre. In the process of creation, for the transaction and 

orchestration economy, in which knowledge and information are central, conceptual and metacognitive 

knowledge increases in importance (Voogt and Roblin, 2010) due to the need for trade and orchestration 

skills.  The WRR (2013) conclude on page 272: (..) the role of trade transactions in a trading country like the 

Netherlands is becoming more important (..) the emphasis should be on 'learning to learn', inventiveness,  

language skills, and the ability to respond to different situations45 

                                                           
45

 Translated from Dutch.  
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A brief survey of the lecture timetables at the electro-technical courses at the Dutch universities  for 

professional education  demonstrate that at  InHolland University, Windesheim University, Zuyd University, 

Fontys University, Rotterdam University, Hanze University, and the mechanical engineering studies at 

Arnhem Nijmegen University, Hanze University, Windesheim University, InHolland University and Zuyd 

University  little consideration is given to the large importance of international transaction activities in the 

Dutch manufacturing industry. The subject of trade skills was only found in three of the following courses: 

 Rotterdam University, a major in Commerce in Electro-technical studies 

 Windesheim University, an independent minor of company projects in Mechanical Engineering 

 Zuyd University, Industrial Procurement and Commercial Management in Electrical Engineering 

English studies was the only intercultural component present in the minor “Doing business in China” 

(Windesheim University) and the electrical engineering specialisation of International Biomedical 

Engineering (Hanze University), in which work was performed in international teams. 

The only university in the study guides that invested attention in the transaction function in the 

manufacturing industry was Zuyd University, which had a commercial variant to its electronics, 

telecommunications and computer courses. This commercial variant was comprised of 70 per cent 

technical content and 30 per cent non-technical subjects. The non-technical subjects concerned sales, 

procurement, advisory and management skills. The intercultural aspects were not available in the study 

guide; however, this was the only University that notes that: “A growing number of engineers find work in 

commercial areas such as sales engineering, technical commercial advisor or industrial procurer. The sale 

and purchase of extremely specialised equipment is required both in the Netherlands as well as overseas. 

The technician responsible for this requires as much technical as commercial skill”. (...) “Those with a 

practical orientation can also work within the production branch. Here technical as well as commercial 

knowledge is combined. The work required in production is comprised out of work and production planning, 

quality control and the organisation of work to be performed.”46  

Zuyd University clearly makes a connection between technical knowledge in the transaction function and in 

the manufacturing sector. Because transaction activities are increasingly performed in an intercultural 

context, the addition of such minors should be common in university curricula. Universities could also add 

courses in intercultural commercial skills as are found in international business courses. At present, no such 

courses are evident.  

                                                           
46

 http://studie.hszuyd.nl/printview.jsp?id=323 

http://studie.hszuyd.nl/printview.jsp?id=323
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9.7  Conclusion 

The case studies and the survey provide a first view on the employment structure in industrial companies 

that through foreign direct investment or procurement have made the step toward relocating production 

activities offshore. In that sense this paper provides an important supplement to the existing literature 

regarding the relationship between international fragmentation of production and its consequences for 

employment. Through examining the impact on employment on the shop floor, some direct insight is 

obtained into the relationship between international fragmentation of production and company activities. 

In addition, the manner in which transaction management and transaction activities can create value has 

been clarified. There are strong indicators that a relatively large portion of value added of these companies 

lies in their ability to connect links in the production chain at low transaction costs. The survey showed that 

offshore companies (particularly when compared to onshore companies that are larger than 50 or 100 

employees) have a relatively large share of their workforce employed in transaction and orchestration jobs. 

The above findings indicate that in the Netherlands the transition towards a transaction economy in which 

the role of transaction activities in value creation gain importance, is underestimated when only sectoral 

developments, as reported in the National Accounts, are looked at. The case studies and the survey show 

that the Dutch manufacturing industry, which is much characterised by international fragmentation of 

production, highly values the efficient performance of these transaction tasks for competitive advantage. 

However, the importance of technological knowledge in this transaction economy is also stressed, not only 

regarding the transformation function with its shift in the focus of creation tasks but also regarding 

procurement and orchestration activities. In fact, because procurement and orchestration activities are 

more and more performed in international contexts, the combination of technical knowledge and 

transaction skills is increasingly deemed important. This situation calls for technical courses with more 

attention for the types of work and competencies that are connected to transaction activities. Intercultural 

and language aspects are also essential here. The seven Dutch manufacturers that were interviewed often 

remarked that the cost side of international fragmentation of production is especially determined by 

language and cultural differences that lead to differences in the interpretation of agreements and 

consequently to coordination problems at a cross-process level. Standardisation can minimise these 

problems, but the gains from standardisation are limited when clients require products of a higher 

specificity. The consequence is that separate production tasks become more complex, that communication 

between manufacturers and suppliers intensify and that the demands on intercultural and linguistic 

knowledge and skills become higher. 



221 

 

Although the employees in offshore companies with procurement and orchestration tasks form a larger 

share of total employment than in onshore companies, the results of the survey indicate that offshore 

companies also have relatively more employees with research and development tasks. Although there are 

relatively less workers with sheer production tasks, the need for customised work, maintenance, service 

and the production of critical parts remains important. So does the skill for conducting sheer production 

jobs. 

While transaction tasks in the Dutch manufacturing industry have increased in importance, a first view on 

the curriculum shows that Dutch educational institutions in the fields of electrical and mechanical 

engineering does not adequately prepare its students for these trends. The survey and cases of this paper 

show that the labour market in the Netherlands is characterised by large mismatches with regard to 

transaction-related competencies and technical knowledge. A major example is the competency of 

intercultural knowledge and skills. Two out the five companies in the case studies also mentioned the poor 

availability of multilingualism. For companies in the manufacturing industry that are part of an international 

production network, these problems could restrict potential growth. Indeed, breaking language and 

cultural barriers increases the possibilities for international trade and the further international 

fragmentation of production. Another major focus of education should be that transaction-related skills 

and technical knowledge are increasingly applied integratively in various professional situations. In other 

words, it is advisable to address technology and transaction-related competencies broadly in educational 

programs such as in polytechnic learning institutions. 

Finally, the case studies and the survey clearly indicate that international fragmentation of production has 

favourable effects on productivity as well as employment. The companies that were visited indicated that 

production was offshored on the grounds of cost and market strategy, but they also experienced a growth 

of production, value added and employment in the company.  In that sense, there is a so-called Rybczinsky 

effect whereby international fragmentation of production frees up capacity that can be utilised for 

expanding production as a result of entering new markets or creating new markets due to product 

development. The resources that are freed up from international fragmentation of production can be used 

to establish a extra competitive price if economic cycles or competitive pressures require such measures,  

but in the majority of cases, these resources are used for creation tasks and expansion of production. In this 

sense, international fragmentation of production does not pose a threat for the development of knowledge 

in the Netherlands; it is actually an added incentive.  
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10  Concluding remarks 

 

The reduction of transaction costs through decreased tariffs and innovations in transport and 

communication have made the world more prone for the establishment and development of international 

production networks. The social concern regarding the effects of such networks and the sometimes 

protectionist opinions that are expressed to discourage offshoring are based on conclusions assuming  a 

static situation so  only the relocation effects expressed in job losses in the transformation sphere are 

visible.  

This thesis emphasises the dynamic consequences of international fragmentation of production in the 

transformation and transaction spheres.  In the transformation sphere international fragmentation of 

production increases the scope for innovation and fosters up-scaling. In the transaction sphere additional 

activities concerning market transactions and orchestration arise. In other words, international 

fragmentation of production creates benefits by a deepening of international specialisation, but it is also 

accompanied by costs that result from the increased number of market transactions and orchestration 

activities which are categorized  as black box  activities. Black box activities refer to the ‘hidden’ activities 

regarding the organisation of production which are not endogenised in the production function although 

the consequent transaction cost affects decisions of where and what to produce or outsource. In view of 

the increasing importance of international production networks that opening up of the black box and 

endogenising  transaction activities  in the production function seems a relevant research strategy of this 

thesis.  

The rising importance of the role of transaction activities increases also the role of transaction 

management – i.e. being efficient in managing transaction costs. The aim of transaction management is 

usually to increase international specialisation advantages by lowering transaction costs. Decisions by 

companies to break up transformation tasks and offshore through  procurement or  direct foreign 

investments has consequences for the organisation of a company and assumes increased skills in the areas 

that are required for performing international transactions and reconnecting the links in the production 

chain. 

To illustrate the consequences of fragmentation of production for a country or an individual company in 

the manufacturing industry, the Netherlands has been used as an example due to its prominent role as a 

trading country and the in-depth experience of the Dutch manufacturing industry regarding international 
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fragmentation of production.  The use of the Netherlands as an exemplar is the basis for the primary 

question of this thesis: 

What consequences does international fragmentation of production have for the labour market 

considering the transformation and transaction functions in the Dutch economy and for the Dutch 

manufacturing industry in particular? 

This central question is elaborated in four sub-questions and one question with respect to the implications 

for labour market and education policy. Each of these are discussed in section 9.1 along with the main 

results from the research. These discussions form the basis for the answer to the central question that is 

discussed in section 9.2. Section 9.3 presents a number of recommendations for universities and 

institutions that provide technical vocational education. In the last section, 9.4, a number of suggestions 

are made for further research. 

10.1 An outline of the research results 

This thesis discusses  five research questions, of which four are sub-questions (research questions 1 

through 4) and one is an implicating question (research question 5) wherein the Dutch situation is taken as 

an empirical illustration. In Chapter 1, the following was formulated: 

1. To what extent is the Dutch economy involved in international fragmentation of production 

from the point of view of trade and the transformation function? 

2. What shifts in the nature and size of business activities occur under the influence of 

international fragmentation of production?  

3. What are the consequences of these shifts in the nature and size of company activities for the  

Dutch labour market?  

4. What impact does international fragmentation of production have on the production 

structure, the functional structure of employment and competency requirements in the Dutch 

manufacturing industry? 

5. To what extent is the Dutch labour market prepared for changes in the functional employment 

structure and competency requirements of Dutch manufacturing companies? 

To answer the first research question, it is clear that the Netherlands, due to its transformation function as 

well as its trade function, is increasingly involved in international fragmentation of production. 

Developments in the value of offshore intensity, the development of the share  of the value added in the 
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industrial production and the degree of vertical specialisation all indicate involvement of industrial 

transformation sectors with international production networks. 

A trading country such as the Netherlands also stands to profit from international fragmentation of 

production, which strengthens the distribution function of the Netherlands. This strengthening is 

exemplified, for instance, in the rising re-export activities involving parts and components. The data 

indicate that the Netherlands offers a valuable case study by which the consequences of globalisation, and 

therefore that of international fragmentation of production, can be examined at both a country level and at 

the level of the individual companies.  The Dutch situation can therefore serve as an example for other 

transaction economies.  Countries like Belgium and Switzerland also can be categorized as major 

transaction economies. A similar role in East Asia fulfils Hongkong and in Southeast Asia Singapore. 

Singapore has become one of the most efficient transaction economies in the world. It takes, e.g., about 

five month to enforce a commercial contract in court and it takes only five respectively three days for 

handling export and import documentary (Den Butter, 2012).   

In response to the second sub-question, transaction cost theory (Coase, 1937; Williamson, 1985) is used to 

establish a connection between the international break-up of the production chain and the consequences 

for the organisation of production and so-called black box activities. Accordingly, on the basis of this 

theoretical concept, a production function and a labour demand model are developed. The results of the 

impulse simulations show that international fragmentation of production in the transformation sphere has 

relocation effects as well as expansion effects. Due to the productivity effect (which is partly dependent on 

the price effect), there exists a higher optimal production volume within the existing product portfolio. 

Because outsourcing activities are endogenous in the labour demand model, the international breakup of 

the production chain creates extra activities in the transaction sphere as well. Thus, the results of the 

labour demand model also show that international fragmentation of production is accompanied by changes 

in the functional structure of employment. 

Transaction costs set a limit to the possibilities of international fragmentation of production. In other 

words, as these transaction costs decrease, more profit from international cost differences in the 

transformation sphere can be made, and therefore, more value can also be created. Adding value from this 

perspective is not merely a technical issue; it is also an issue that concerns the area of transaction 

management. 
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What does international fragmentation of production mean for a national labour market (third sub-

question)? Looking at the Dutch situation, if relocation, insourcing and reshoring  are taken into account, it 

seems that the net impact on employment is not significant. On the short run, on estimation, only 0.7 per 

cent of total job destruction can be traced to the (net) relocation effects of international fragmentation of 

production. The OECD (2007b) has reported a similar percentage that is based on the European 

Restructuring Monitor (ERM).  On the medium and long run, the expansion effect in the transformation 

sphere and in the transaction sphere compensates job destruction by offshoring.  As a result, wages can 

rise when employees find more productive jobs with a corresponding higher salary.  

The potential offshore risk of one in five occupations (affecting an estimated 1.6 million people) is actually 

much higher than the estimated 0.7 per cent of total job destruction. The large difference can be explained 

by the scale-sensitive nature of transaction costs. The height of the transaction costs, and the sunk cost 

character of part of these costs,  usually require a minimal size of production relocation whereby small to 

middle sized companies do not stand to profit from international fragmentation of production. 

In addition, the results of the case studies and the survey indicate that international fragmentation of 

production creates transaction jobs and, through its effect on productivity, various dynamic effects are 

caused in the transformation sphere. Examples of this effect include up-scaling (the Rybczynski-effect) and 

a strategic reorientation in the direction of product development and customised production. This effect 

also indicates that the Stolper Samuelson effect is not an automatic result of international fragmentation of 

production. Rather,  due to broader financial possibilities, investments in product development will 

increase. 

The international split up of production chains increases the total number of transaction activities inside 

and outside of the industrial sector. The employment data across sectors show that the growth of total 

transaction jobs in the Dutch economy is higher than the growth of total transformation jobs. Meanwhile, 

more than half of the total jobs in the commercial sphere are transaction jobs. The employment structures 

across sectors show that the Netherlands is increasingly becoming a transaction economy. This observation 

may even underestimate the importance of the transaction economy because, once again, no 

consideration is given to transaction jobs in specific transformation sectors. 

The case studies and the survey of companies in the Dutch manufacturing sector make clear that 

international relocation is not the result of the aim of companies to downsize. Rather, it is the result of 

their aim to reorient their strategies in the transformation sphere. This aim increases the attention and 
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focus on product development, customised production work and after-sales. In this way, international 

fragmentation of production contributes to the forming of so-called “head-tail companies” in which the 

“body” or core activity of the company is actually disappearing. However, the survey results do show that 

the head of the company is actually becoming larger. With offshore percentages that are larger than 10 per 

cent, the share of employees who are concerned with research and development tasks from companies 

with more than 50 employees differs 32 to 47 per cent compared to onshore companies of a similar size. 

For companies with more than 100 employees, it ranges from 7 to 25 per cent. That increase requires 

competencies, for example, in the areas of technological knowledge and research skills. This shifting focus 

in the transformation sphere due to international fragmentation of production does not decrease the 

importance of technical knowledge, but rather, it makes it all the more important. 

International fragmentation of production also means that market transactions and orchestration activities, 

the so-called black box activities,  of companies in the manufacturing industry have increased in 

importance. This has become apparent from the case studies. Coordination and purchasing are more 

important and with respect to the international context, also more complex. For example, orchestration 

and procurement are more important in an international context, and they are more complex. Indeed, 

international fragmentation of production is accompanied by establishing contacts and contracts in the 

international market and requires additional effort to connect the various transformation tasks at cross-

location, domain and process levels (Eigner and Schleidt, 2007). With regard to the geographical, linguistic, 

technological and cultural differences between domestic and foreign countries, this connection provides 

potential restrictions in the possibilities for international fragmentation of production. A rising share of 

employment in the manufacturing industry is therefore of non-industrial character and  must be considered 

as transaction labour. The survey is clear in that respect: among the companies studied an obvious contrast 

can be seen between onshore and offshore companies in terms of their functional personnel composition.   

The case studies as well as the survey demonstrate that this has consequences for the job competencies 

and relationship to the job market.  Particularly in offshore companies with more than 100 employees a 

relatively large total of employees perform transaction activities. The percentage of transaction workers in 

this category of company is at 40 per cent, which is around a third higher than in companies without 

offshore production. With regard to procurement and orchestration, the differences are particularly sharp, 

up to more than double, with offshore percentages above 40 per cent. 

Through the standardisation of products,  production processes and contracts, supplier development and 

the development of the intercultural skills of internal personnel, an attempt can be made to overcome 



230 

 

geographical, technological, cultural and linguistic distance. Companies that succeed in these areas are able 

to more effectively perform market transactions, to make appropriate contacts and contracts and to 

efficiently reconnect the links in the fragmented production chain. In this way, companies increase their 

opportunities for creating value from an internationally fragmented production chain. In this sense, 

transaction management can be considered to be a value-creating aspect of production organisation. 

Transaction-related competencies thereby receive a more prominent role in the competitiveness within the 

manufacturing sector, at least in part because an adequate execution of procurement and orchestration 

activities in the Dutch manufacturing industry has meant that technical knowledge (as evidenced in the 

case studies and the survey) and international trade skills have become indispensable. In that light, it is not 

surprising that the case studies as well as the survey indicate that transaction-related competencies, 

technical knowledge and research skills have increased in importance. Thus, the cluster of transaction 

competencies, technical knowledge and research skills also has a significant positive correlation with 

offshore intensity. Given the consequences for the employment and competency structure and the growth 

potential of the economy (see Figure 9.1), it is important that the labour market catches up with  these 

shifting needs. The better the labour market is capable to comply with these needs, the more able a 

country may be to compete in areas of quality and efficiency in the transformation sphere as well as in the 

transaction sphere. 

 
     Figure 10.1 Labour market consequences of international fragmentation of production  

 



231 

 

More than half the number of jobs in the Dutch commercial sector are transaction jobs. Data from the 

company research suggest that if in industry, a third of employees perform transaction activities, this share 

of transaction jobs in total employment will increase to 60 per cent. In other words, the Dutch earn their 

money mainly in transaction jobs.  For the growth potential of the Dutch economy, it is important that the 

labour market is able to provide employees with relevant knowledge and the skills required for transaction 

labour and the new focus in the transformation sphere. 

The results of the case studies and the survey are unambiguous and clear: in the area of development and 

transaction tasks, there are serious supply constraints in the labour market. Employees with transaction-

related competencies are in short supply, as are employees with technical knowledge, let alone a 

combination of these two competency areas. 

Two most warranted competencies are intercultural knowledge and skills and technical knowledge. These 

are two competencies of great importance for companies that fragment their transformation tasks 

internationally. Around half of the interviewed companies experience problems in finding employees with 

coordinating skills, and, when asked about the availability of employees with multilingual, international 

finance and problem solving skills, two-fifths were of the opinion that the labour market was characterised 

by bottlenecks. 

The intersectoral labour mobility  is too small to tackle these bottlenecks. The inflow and outflow of 

transaction workers between the industry and transaction sectors keep each other roughly in balance. The 

growing demand for industrial transaction workers can therefore only be supplied by new employees. That 

is, at least, if the new employees have adequate education. This assumes a combination of competencies 

that consist of technical knowledge and transaction-related capacities. An examination of polytechnic 

institutions shows that this combination of competencies receives inadequate attention. This is a deficiency 

because the quicker the Dutch economy switches over  towards a transaction economy, the more acute the 

need for technical skills and knowledge for the Dutch manufacturing industry will become. This need 

applies to both transformation as well as transaction functions. Unfortunately, the labour market shows 

serious bottlenecks in both of these areas.   

10.2   Final conclusions, statements and recommendations 

No indications have been found that international fragmentation of production would lead to a bazaar 

economy with low value jobs in the service sector. International fragmentation of production does,  
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however, lead to the: 

1. a strengthening of functions and activities that belong to the so-called black box 

2. a strategic reorientation in the transformation sphere 

In other words, industrial companies take a larger portion of value added from transaction, orchestration 

and product development tasks. These dynamic effects of international fragmentation of production  are 

not or only partly discussed in the literature. In this sense, this thesis supplements the existing analyses on 

the relationship between international fragmentation of production and it employment effects. The results 

from the case studies and the survey are consistent with the conclusions that are drawn from the labour 

demand model.  

The case studies show that  international fragmentation of  production  allows  a stronger emphasis on 

innovation activities  which is an important source of the expansion effect in the transformation sphere. 

These are not the ingredients for a bazaar economy. Such transformation tasks demand high quality 

research whereby various internal and external parties are involved. Additionally, transaction tasks do not 

merely concern low-education level jobs. The overcoming of geographical, technical, cultural and linguistic 

obstacles in performing market transactions and reconnecting links in the production chain all require 

business knowledge and business skills. In the manufacturing industry these transaction tasks require 

technological knowledge. Therefore,  comparative advantage is not only determined by the capabilities to 

fulfil transformation tasks in an efficient and innovative manner, but also, and even more so, by an 

increasingly more efficient and innovative execution of transaction activities. Therefore, technical 

knowledge does not become less important, but, indeed, it becomes more crucial in the manufacturing 

industry due to the larger role of development tasks that are related to the adequate organisation of 

market transactions and orchestration activities. 

Due to international fragmentation of production, an increasing percentage of Dutch employees will be 

employed in transaction jobs, including those within the manufacturing industry. The majority (54 per cent) 

of jobs in commercial sectors are transaction jobs. This may even underestimate the true share of 

transaction jobs as the boundaries between sectors are blurring. The research results indicate that, through 

the larger share of transaction and orchestration tasks, particularly in offshore companies with more than 

100 employees, the breakdown of sectoral employment become less important: the concern is not in what 

sector you work but what you do. 
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The competency structure in the internationally producing manufacturing industry is thereby increasingly 

characterised by a combination of technology and transaction-related competencies. To support the 

growth potential of the Dutch economy, it is of great importance that these competencies are broadly 

addressed in educational programs such as in polytechnic learning institutions. It seems that the Dutch 

labour market, considering  the result of the case studies and the survey and the curricula of polytechnics, 

is particularly inadequately prepared for such a shift in the required competencies. 

The answer to the central question of this thesis can be given on the basis of the above conclusions by 

means of a number of statements. Concerning the first part of the central question, “What consequences 

does international fragmentation of production have for the labour market considering the transformation 

and transaction functions in the Dutch economy........ ”, the following statements apply: 

1. In the Dutch labour market, the relocation effect plays only a marginal role in the total 

destruction of jobs. 

2. International fragmentation of production strengthens the basis for the Dutch knowledge 

economy. 

3. International fragmentation of production helps strengthen the trade and transaction  

functions of the Dutch economy. This strengthening is illustrated by the strong growth of the 

transaction sectors, whereby the majority of jobs have become transaction jobs. 

The answer to the second part of the central question, “.....and for the Dutch manufacturing industry in 

particular? ”, can be summarised in the following four statements: 

4. International fragmentation of production leads to a changing of the business strategy in the  

transformation function towards a stronger focus on creation tasks.  

5. Depending on the size of a company and its offshore intensity, international fragmentation of 

production leads to a strengthening of transaction and orchestration tasks. 

6. Both a stronger focus on creation tasks and the increased importance of transaction and  

orchestration tasks increase the importance  of technical knowledge in the manufacturing 

industry. 

7. Transaction activities and the associated transaction management fulfil a larger role in 

creating value. 

In short, this thesis uses an empirical study that is modelled on the Dutch situation to demonstrate that 

international fragmentation of production blurs the boundaries of employment sectors. Indeed, in the 

Dutch manufacturing industry, organisation tasks such as performing market transactions and orchestrating 
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internationally fragmented production processes are given a larger role in company activities. That means 

that transaction activities play a larger role in creating value added. Therefore, the labour demand model is 

specified in such a way that it endogenised transaction activities and, via to the cost function, have an 

influence on creating value added in companies. Given the share of transaction jobs  in the total 

employment and transaction activities in the value added, a similar conclusion can be made at the national 

level, which is important for future investments in education and innovation.  

Several publications (e.g. Simchi-Levi, 2012; The Boston Consulting Group, 2013; The Economist, 2013),  

show that higher than expected transaction costs, decreasing difference in labour costs and technological 

progress foster reshoring.  It has to be noted that bounded rationality plays a crucial role in the decision 

making process to reshore production tasks. Foss et al. (2010, p. 18) indicate that: ‘Assuming that agents 

can figure out the efficient organisational arrangements seems to collide with the assumption of bounded 

rationality’. Especially soft transaction costs are difficult to measure. Therefore scenario planning is the 

best method in order to gain insight into the company’s benefits and risks. Nonetheless, although reshoring 

seems to be on the rise, Los et al. (2013) conclude that the  upward trend in international fragmentation 

sustained after a reduction between 2008 and 2009. Furthermore,  the importance of transaction costs is 

not confined to international fragmentation of production.  Also on sales markets transaction related 

competences are crucial.    

10.2.1 Recommendations 

International fragmentation of production does not constitute a threat to Dutch employment. At the macro 

level, international fragmentation of production cause a total job loss which constitutes less than one 

percent of the total job destruction in the economy.  Therefore  there is no reason to impose restrictions on 

companies that wish to transfer production tasks abroad. On the contrary, according to the company 

research, international fragmentation of production creates transaction jobs, contributes to 

market position improvement, frees up resources for new initiatives and bolsters the research and 

development function in companies. From that perspective international fragmentation of production 

causes economic dynamics with both threats and opportunities for lower and middle skilled workers which 

are more than the averagely vulnerable to offshoring.  On the one hand the relocation effects of 

international fragmentation of production lower the demand for labour in the transformation sphere, so 

that in certain occupations wages will lag behind those in other occupations. On the other hand new 

business initiatives create new jobs and owing to the internationalisation of production extra transaction 

and orchestration activities will be created. 
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Through the globalisation of production networks, the Dutch increasingly earn their money in transaction 

jobs. This shift is due to both a stronger appeal on the trade function  and to the involvement of the 

manufacturing industry in international production networks. Therefore,  an economy that focuses 

increasingly on transaction activities (also in  transformation sectors) requires changes both in the initial 

training as well as the re-training and supplementary training of its current employees. Research of  Den 

Butter and Mihaylov (2013) shows that non-routine and interactive skills are increasingly important. And 

according to the Netherlands Scientific Council for Government Policy, the increasing emphasis on 

transaction tasks in the Dutch economy calls for education focused on meta-skills, inventiveness, language 

skills and learning to deal with a variety of situations (WRR, 2013). This thesis shows that financial 

knowledge, intercultural knowledge and skills, knowledge of languages, negotiation skills, problem-solving, 

advising, research and coordination skills, multilingual ability and technical knowledge is getting more 

important in an economy that emphasises  transaction, orchestration and creation tasks.   

Because the Dutch labour market seems inadequately prepared for this development, there is no smooth 

transition to a transaction economy. This is not in the interest of the low and middle skilled workers and the 

competitive power of the Dutch manufacturing industry. For employees who have become unemployed due 

to offshoring re-training and supplementary training with regard to transaction-related competencies and 

technical knowledge, allocated funds for training stipulated in the Collective Employment Agreement or the 

Dutch transition allowance can be implemented in order to facilitate redeployment. In the event of large-

scale  redundancies, appeals can be made to the European Globalisation Adjustment Fund (EGF). A 

minimum of 500 forced redundancies is required (European Commission, 2011). 

 

Apart from retraining and supplementary training the content of initial education should be more 

consistent with a transaction and a creation economy (see also WRR, 2013).  Concerning the business 

activities of the manufacturing industry this means adjustments in the curricula of polytechnic institutions. 

A quick glance at the curricula of a number of polytechnic institutions shows that international transaction-

related competencies do not receive due attention. This lack could restrict the growth potential of 

companies in the manufacturing industry, which is part of an international production network. Indeed, 

transaction-related competencies and technical knowledge are increasingly integrated applied in 

professional situations (see section 8.5). If the implication is that there is a blurring of boundaries between 

the transformation and transaction sectors, this should also be reflected in the curricula of polytechnic 

institutions. This issue requires more attention for internationalisation processes in business and the taking 
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up of international trade and communicative skills in technical education. Breaking through language and 

cultural barriers usually increases the possibilities for international trade and fragmentation of production.  

Jobs come and go. In the period 2000-2008, the job destruction was 2 to 6 percent of the total number of 

jobs and job creation 4 to 7 percent (SCP, 2012). It makes more sense to protect employment by creating 

an attractive  business climate, whereby the Dutch economy benefits from the advantages of 

international fragmentation of production. Hindering international fragmentation of 

production prolongs inefficient production locations and reduces improvements in welfare. An important 

aspect of an attractive business climate is a well-functioning labour market. Namely, a labour market that 

meets the demands of employee competency sets.  

10.3 Scope for further research 

This thesis makes a first step in illustrating the consequences of international fragmentation of production 

on the transformation and transaction function at the macro and micro level for the Netherlands. At the 

macro level, existing data have been used. At the micro level, the landscape was empty, and this thesis 

partially fills this uncharted area. However, there are as yet many unknowns and therefore there is much 

scope for future research. To that end, some suggestions for further research are: 

i. Research is needed on the actual importance of transaction activities at the task level. For example, 

the share of transaction and orchestration activities of production workers will need to be 

investigated. Data are available to the extent that industrial employment comprises transaction 

activities; however, the share of transaction work within individual jobs remains unclear. A sharper 

and more detailed picture could be created of the labour market consequences of international 

fragmentation of production. This contribution is necessary for investments in the competencies of 

the workforce. 

ii. The current exploration is not representative of the entire population, even though there were 

strong indications that international fragmentation of production leads to a more transaction- and 

knowledge-intensive economy. Further research is therefore needed in order to be helpful to 

education policy. Preferably, this research would involve the collection of data not through case 

studies and surveys but through direct access to the personnel data of companies. This research 

method is extremely labour-intensive and therefore requires longitudinal research. 

iii. The third consideration concerns the development of competencies. Should the  

Netherlands desire to continue profiting from international fragmentation of production through its 

trade function  and should the Dutch manufacturing industry wish to extract advantages from  
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international fragmentation of production, the competencies of employees are critical. This 

observation poses an important question for future research concerning education. This thesis 

provides a preliminary inventory of course and program offerings at polytechnic institutions. 

Concerning the importance of technical knowledge in transaction functions, this research question 

requires deepening and perhaps also widening. There are indeed more transaction tasks than only 

purchasing and management. The question here is whether teaching program should focus more 

on transaction-related skills in an international context. 

iv. A fourth consideration concerns the parameter estimates in the labour demand model. Up to now 

the parameters of the model are calibrated with regard to the wage and productivity differences  

between two countries  in the transformation sphere and the development of wages and 

productivity  in the transaction sphere. Empirical estimation of parameter values would make  the 

model more realistic and the results sharper, even though it does not necessarily mean that the 

model simulations would lead to alternative conclusions. 

v. Finally, another suggestion concerning the labour demand model. The labour demand model 

calculates the optimal offshore ratio by equating the domestic marginal production and transaction 

costs with overseas marginal production and transaction costs. The geographical rearrangement of 

the production that follows from this equality  influences total production costs and thereby the 

production volume and the size and composition of employment. The demand for transaction 

labour is thus endogenous, but it in turn influences the value added of a company. The model 

thereby explicitly endogenises the way production is organised in the production function and links 

it to value creation in companies. 

The suggestion is to further elaborate this model so that it becomes a tool for individual 

companies. The model can be deployed to support strategic choices with respect to the make, buy 

and location decisions in the international organisation of production. To that end, the model must 

be expanded. The model does not take into consideration the advantages of scale in the 

transaction sphere, the increasing complexity of transformation tasks and the possibility of the 

additional financing of product development programs. Further adjustments could include an 

increased differentiation of wage levels for differences in transformation work and differences in 

transaction work. The model could also be made more realistic by incorporating a relationship 

between productivity and wage levels. It is a significant challenge to develop such a model,  
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considering the importance of international fragmentation of production and its consequences for 

the nature of business and value creation, but it could deliver an extremely useful and worthwhile 

result. 

 

 

  



239 

 

 

Summary 

 

International competition, lower transaction costs and relatively cheap foreign labour have prompted 

businesses to reconsider the geographical organisation of production. In the manufacturing industry, this 

results in an offshore intensity which is a factor 3.5 higher than the macroeconomic average and nearly 7-

fold higher than in the service sector. Including by the increased trade in intermediate goods BRIC countries 

have gained a larger share of world exports. Because of its trading function, the Netherlands benefit from 

this development. This is reflected in the rising Dutch re-exports, whereby parts and components from Asia 

are purchased and resold to customers in the European hinterland 

However, there have been significant concerns about the impact of offshoring on employment, the 

structure of production and the knowledge economy. These concerns are understandable, considering  the  

estimate that one fifth of the occupations is vulnerable to offshoring. Especially,  low and medium skilled 

occupations are vulnerable to international displacement. However, empirical studies suggest that the 

relocation effect plays a marginal role in the dynamics of the Dutch labour market at the macro level. 

From a dynamic perspective, another picture arise  concerning the impact on employment of international 

fragmentation of production. International fragmentation of production can be a source of productivity 

gains , although causality is difficult to determine. Company research indicates that freed up financial 

resources by international relocation of tasks are used for market creation or to increase market share. 

Almost all companies indicate that international production fragmentation has a positive impact on output 

growth and employment in the home country. However, these companies have a relatively large number of 

employees in research and development tasks. Nevertheless, employees with tasks associated with 

customization, maintenance, service and manufacturing of critical components are still important. 

 

The employment growth is partly due to additional transaction and orchestration activities. Indeed, 

international production fragmentation makes the organization of production more complex because  

more market transactions are needed and various parts in the production chain has to be reconnected. 

Company research shows that cultural, linguistic, technological, organisational and geographical distance 

are impediments to execute international market transactions  and international orchestration activities on 
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a productive way. The extent to which these impediments occur, depending on the degree of asset 

specificity and complexity of a product. 

Therefore, transaction activities are increasingly important  in the creating of value in companies. Indeed, 

when at a lower cost, various parts in the production and value chain can be reconnected,  more value can 

be extracted from international production fragmentation.  Furthermore, it enables companies making next 

steps in splitting  up  the  production chain internationally.  From this perspective, value creation is not only 

a question of technical characteristics of the production function. According to the traditional theory of 

production function , transaction activities comprise part of the so-called black box (the ‘hidden’ activities 

regarding the organisation of production). The theory therefore falls short in providing a complete 

understanding of what international fragmentation of production and transaction management means for 

the theory of growth. When the demand for transaction labour is made endogenous and when transaction 

costs are included in the cost equation, the significance of transaction management becomes clear. 

By endogenising the demand for transaction labour and by incorporating transaction costs into the cost 

function, a connection is established between transaction management and value creation. Indeed, as 

transaction activities are performed at lower costs, the possibility for international fragmentation of 

production increases. Thus, marginal costs can decrease, and optimal production levels can rise. The effects 

of relocation can be amply compensated by scaling up production in the transformation sphere and 

through additional transaction activities.  Especially when prices are constant. When not, compensation can 

(also) occur in other sectors.  The two-sector model shows that  in the event of constant prices, up-scaling 

occurs in sectors that have offshore transformation tasks. The compensation for loss of employment 

thereby increases, and net employment growth is allowed to increase. In the event of variable prices other 

sectors scale up by which depending on a difference in factor intensities, the categorical income 

distribution changes. 

 

The efficient execution of transaction tasks therefore becomes more important in considering the 

competitive position of the Dutch manufacturing industry. This viewpoint does not mean that technical 

knowledge becomes less important. On the contrary, each reinforces the other. International 

fragmentation of production results in additional transaction activities, which in some cases require 

technical knowledge. Furthermore, international fragmentation leads to a strategic reorientation towards 

development tasks. Therefore, with regard to the competitive potential of the Dutch manufacturing 
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industry, a combination of technical knowledge and competencies in the areas of international transaction 

activities are required. On both of these fronts, the labour market shows shortcomings.  

fInternational fragmentation of production means that transaction-related competencies and technical 

knowledge require an integrated application in many diverse occupational situations in the Dutch 

manufacturing industry. This requires additional attention to international trade and communication skills 

in polytechnic institutions.  
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Samenvatting (summary in Dutch)  

 

Internationale concurrentie, lagere transactiekosten en relatief goedkope arbeid  in het buitenland,  hebben 

ondernemingen kritischer gemaakt met betrekking tot de geografische organisatie van de productie. In de 

industrie heeft dit geleid tot een offshore intensiteit die een factor 3,5 hoger is dan het macro economisch 

gemiddelde en bijna een factor 7 hoger dan in de dienstverlening.  In de internationale handel heeft dit 

geleid tot een toenemend aandeel van BRIC landen in de wereldgoederenexport die steeds meer uit 

intermediaire goederen bestaat.  Op grond van de handelsfunctie profiteert Nederland van deze 

ontwikkeling. Dit komt tot uitdrukking in de groei van de handel in onderdelen en componenten die in 

toenemende mate uit Azië afkomstig zijn en via Nederland worden doorverkocht aan afnemers in het  

Europese achterland. 

 

Niettemin blijkt internationale  productiefragmentatie vanwege de gevolgen voor de werkgelegenheid,  

menigeen grote zorgen te baren. Deze zorg is begrijpelijk  gelet op de inschatting dat circa een vijfde van de 

beroepen offshoregevoelig is. Met name beroepen op lager en middelbaar niveau blijken voor 

internationale verplaatsing gevoelig te zijn. Toch blijken, macro-economisch gezien, negatieve 

werkgelegenheidseffecten een marginale rol  te spelen in de Nederlandse arbeidsmarktdynamiek 

 

Vanuit dynamisch perspectief  onstaat een ander beeld van de werkgelegenheidsgevolgen van 

internationale productiefragmentatie. Het opsplitsen van productieprocessen en vervolgens delen daarvan 

verplaatsen naar het buitenland kan voor bedrijven een bron van productiviteitswinst zijn,  al is de 

causaliteit lastig  vast te stellen.  

Bedrijfsonderzoek laat zien dat door internationale productiefragmentatie vrijgevallen middelen ingezet 

worden voor   marktcreatie of marktaandeelvergroting. Vrijwel alle  bedrijven geven aan dat internationale 

productiefragmentatie een positieve invloed heeft op de productie- en werkgelegenheidsontwikkeling in 

het thuisland. Wel hebben deze bedrijven relatief veel werknemers met onderzoek- en ontwikkeltaken in 

dienst.  Niettemin  blijven werknemers met productietaken  in verband met  maatwerk, onderhoud, service 

en de productie van kritische onderdelen een rol spelen.   

 

De groei van de werkgelegenheid komt deels ook voor rekening van extra transactie- en regieactiviteiten. 

Immers, internationale productiefragmentatie maakt de organisatie van de productie complexer omdat er 

meer markttransacties nodig zijn en  internationaal verspreide productiefasen opnieuw met elkaar  moeten 
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worden verbonden. Uit het bedrijfsonderzoek is gebleken dat bij het uitvoeren van internationale 

markttransacties en het uitvoeren van internationale afstemmingsactiviteiten een efficiënte uitvoering  

daarvan wordt belemmerd door de geografische, taalkundige, technologische en culturele afstand tussen 

het thuisland en het gastland.  De  mate waarin deze belemmeringen zich voordoen is onder meer 

afhankelijk van de mate van asset specificity en complexiteit van een product. Door internationale 

productiefragmentatie krijgen transactieactiviteiten daardoor een grotere rol in de waardecreatie in 

bedrijven. Immers, wanneer tegen lagere kosten verschillende schakels in de productieketen met elkaar 

verbonden kunnen worden kan meer waarde worden gehaald uit internationale productiefragmentatie,  

worden verdere stappen in het proces van internationale opsplitsing van productieprocessen mogelijk en 

kunnen extra middelen vrij worden gemaakt voor nieuwe bedrijfsactiviteiten.   

 

Waardecreatie  is vanuit deze optiek niet alleen een kwestie van technische kenmerken van de 

productiefunctie.  Omdat transactieactiviteiten in de traditionele theorie van de productiefunctie buiten 

beeld blijven en daarmee onderdeel uitmaken van de zogeheten black box (de verborgen  

bedrijfsactiviteiten aangaande het organiseren van de productie), schiet deze theorie tekort om te begrijpen 

wat internationale productiefragmentatie en transactiemanagement  groeitheoretisch betekent.   

Door de vraag naar transactiearbeid te endogeniseren en transactiekosten op te nemen in de 

kostenfunctie, wordt een  verband gelegd tussen transactiemanagement en de waardecreatie in bedrijven.   

Transactiemanagement en internationale productiefragmentatie dragen bij aan een verlaging van de 

marginale kosten waardoor het optimale productieniveau hoger komt te liggen. De negatieve effecten van 

internationale productiefragmentatie voor de  werkgelegenheid, het zogeheten verplaatsingseffect,  

kunnen daardoor ruimschoots worden gecompenseerd door opschaling in de transformatiesfeer en door 

extra transactieactiviteiten.  Dit uitbreidingseffect van internationale productiefragmentatie komt volledig 

tot zijn recht komt als afzetprijzen constant worden verondersteld. Ook in een meersectorenmodel blijkt 

dat bij constante prijzen opschaling plaatsvindt in de sector waarin productietaken internationaal zijn 

verplaatst.  Daarmee wordt de compensatie voor het verlies aan werkgelegenheid versterkt en kan er netto 

werkgelegenheidsgroei ontstaan.  Ingeval van variabele prijzen vindt opschaling plaats  in andere sectoren 

waardoor, afhankelijk van een verschil in factorintensiteiten, ook de categoriale inkomensverdeling wijzigt.   

Als transactieactiviteiten een  grotere rol  in de waardecreatie krijgen wordt het efficiënt uitvoeren van 

transactietaken voor het concurrentievermogen in de Nederlandse maakindustrie belangrijker.  

Dat betekent niet dat technische kennis voor het concurrentievermogen minder belangrijk wordt. 
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Integendeel: beiden versterken elkaar. Internationale productiefragmentatie resulteert in extra 

inkoopactiviteiten waarbij technologische kennis noodzakelijk is. Bovendien leidt internationale 

productiefragmentatie tot een strategische  heroriëntatie richting ontwikkeltaken.  Dit betekent dat het 

concurrentievermogen van de Nederlandse maakindustrie wordt bepaald door een combinatie van 

technologische kennis én competenties op het gebied van internationale transactieactiviteiten. Het feit dat  

transactiegerelateerde competenties en technische kennis door internationale productiefragmentatie 

steeds meer integratief in diverse beroepssituaties in de Nederlandse maakindustrie worden toegepast,  

vraagt om extra aandacht voor internationale handels- en communicatieve vaardigheden in het hoger en 

middelbaar technisch onderwijs.   
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Appendix 1   HS classification 

 

The Dutch import and export value and import and export volumes are divided into sections, chapters and 

groups of goods to final and intermediate product levels (component and components).  

The following groups of goods relate to: 84 machinery, appliances and electronic equipment; 85 electrical 

machinery, apparatus; 87 vehicles, tractors, bicycles, motorcycles and other vehicles; 88 aircraft and space; 

90 optical instruments and apparatus; 91 clocks and watches; 93 arms and ammunition and 94 furniture. 
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Appendix 2 Work type description based on SBC 2010 

 

International fragmentation of production has consequences for the importance of business in the 

transformation and transaction spheres. That means that the definition of tasks and work types of 

employees will change. On the basis of transaction and transformation tasks in the manufacturing industry, 

a selection has been made from the 147 work types that have been distinguished by Statistics Netherlands 

(CBS, 2010)  in the Standard Classification of Occupations, 2010. This selection has resulted in the list of 

work types below that are used in Chapter 8 to provide a picture of the influence of international 

fragmentation of production on the importance of various work types. A basis is thereby laid for the 

development of competencies in the manufacturing industry in a transaction economy.  
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Appendix 3  Survey questions 

 

The company research included a survey of human resources officers to discover the effects of 

international fragmentation of production on the composition of employment, required competencies and 

relevance to the labour market. Below are the questions and explanatory texts of the on-line survey  in 

English and, in parentheses, the original questions and texts in Dutch.  

Introduction 

This list is comprised of 19 questions as part of an investigation into the differences into the functional 

employment structure between companies that more or less have relocated production activities offshore 

(either through purchase or investment) and those that have not.  

Companies that have moved production overseas, on the one hand, created capacity for new initiatives, 

and, on the other hand, require a larger number of activities to focus on orchestration and transaction 

activities. Management is required to reconnect the (internationally) scattered links in the production chain 

and transaction activities to engage markets with procurement, financing and logistics. 

The questions concern the characteristics of the workforce, competencies required, the degree of 

relevance to the labour market and task development within the purchasing function. 

Completing this survey should require no more than twenty minutes. 

(Deze vragenlijst, bestaande uit 12 vragen, maakt deel van een onderzoek naar verschillen in de functionele 

werkgelegenheidsstructuur tussen bedrijven die in meer of mindere mate productieactiviteiten naar het 

buitenland hebben verplaatst (door inkoop of eigen investering) en bedrijven die dat niet hebben gedaan. 

Bedrijven die productieactiviteiten hebben verplaatst naar het buitenland, maken aan de ene kant 

capaciteit vrij voor nieuwe initiatieven anderzijds zal een groter deel van de activiteiten zich toepsitsen op 

regievoering en transactieactiviteiten. Regievoering om de  schakels in de (internationaal) opgesplitste 

waardeketen weer met elkaar te verbinden en transactieactiviteiten om markten in te schakelen in verband 

met inkoop, financiering en logistiek. De vragen hebben betrekking op  kenmerken van het 

medewerkersbestand, vereiste competenties, de mate van aansluiting op de arbeidsmarkt en 

taakontwikkeling binnen de inkoopfunctie.  

Het invullen van deze enquête neemt ten hoogste twintig minuten in beslag) 

Where the questions address you or your company then this is taken to mean your company office in your 

own home country. 

(Indien in deze vragenlijst wordt gesproken van uw of het bedrijf,  dan wordt de vestiging in eigen land  

bedoeld) 
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1 In which branch is your company active?  
(In welke branche is uw bedrijf actief?) 
  Food, beverages and tobacco industry 
  (Voedings- en genotmiddelenindustrie) 

0 

  Textile and leather industry 
  (Textiel- en lederindustrie)                    

0 

  Paper industry  
  (Papierindustrie) 

0 

  Publishing and printing industry 
  (Uitgeverijen en drukkerijen) 

0 

  Chemical industry (finished products) 
  (Chemische eindproductenindustrie) 

0 

  Rubber and plastics industry 
  (Rubber- en kunststofindustrie) 

0 

  Metal products industry 
  (Metaalproductenindustrie) 

0 

  Machinery industry 
  (Machine-industrie) 

0 

  Electrical engineering industry 
  (Elektrotechnische industrie) 

0 

  Transport equipment industry 
  (Transportmiddelenindustrie) 

0 

  Other 
  (Overige industrie) 

 

 

2. Of the total number of employees in your company, how many are 
your own? Please indicate totals. 
(Uit hoeveel  eigen werknemers bestaat uw bedrijf op dit moment? 
S.v.p. aantallen invullen) 
Answer (antwoord):  

 

3.  As a percentage, how much has your revenue increased or 
decreased over the past five years? Please round to the nearest 
whole figure. 
(Met hoeveel procent is de omzet van uw bedrijf de afgelopen vijf 
jaar toe- of afgenomen?  S.v.p. afronden op hele getallen) 
Increased (toegenomen): 

Decreased (afgenomen): 

I prefer to not answer this question  
(Deze vraag wil ik liever niet beantwoorden) 
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4. What percentage of total personnel has either increased or 
decreased? Please round to the nearest whole figure. 
(Met hoeveel procent is het aantal personeelsleden in uw bedrijf de 
afgelopen vijf  jaar toe- of afgenomen? S.v.p. afronden op hele 
getallen) 
Increased (toegenomen): 

Decreased (afgenomen): 

I prefer to not answer this question  
(Deze vraag wil ik liever niet beantwoorden) 

 

5.  The total value of production of the enterprise consists of your 
own production and purchase from domestic and overseas markets. 
It is also possible that your company performs part of your 
production in-house overseas. Can you indicate which part of your 
production value is produced overseas (by means of purchase or in-
house)? Please round to the nearest whole number. 
(De totale productiewaarde van de onderneming bestaat uit eigen 
productie én inkoop in binnen- en buitenland. Ook is het mogelijk dat 
uw bedrijf  een deel van de productietaken in eigen beheer in het 
buitenland realiseert. Kunt u  aangeven welk deel van de 
productiewaarde in het buitenland is geproduceerd (door middel van 
inkoop dan wel in eigen beheer)?  S.v.p. een afgerond percentage 
invullen) 
 

Answer(antwoord): 

 

6.  How many production locations does your company have 
overseas?  

(Hoeveel productievestigingen heeft uw bedrijf in het buitenland?) 
Answer(antwoord): 

 

7.  How large is the share of own production at overseas locations 
overseas compared to domestic production? Please round to the 
nearest whole number. 
(Hoe groot is het aandeel van eigen buitenlandse  
productievestigingen in de totale buitenlandse bijdrage aan de 
productie in het binnenland? S.v.p. het aandeel in afgeronde 
percentages invullen) 
 

Answer(antwoord): 
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Questions 8 to 10 concern the composition of the workforce based on differences in tasks. You are asked 

regarding the tasks that are mainly performed. May we ask that you to round the requested percentages to whole 

numbers and that the sum of your answers to question 9 are equal to one hundred per cent?  

(De vragen 8 t/m 10 hebben betrekking de samenstelling van het medewerkersbestand gebaseerd op verschillen in 

taken. U wordt gevraagd op basis van taken die in hoofdzaak worden uitgevoerd een procentueel aandeel te 

noemen. Wilt u daarbij de gevraagde percentages afronden op hele getallen en bij vraag 9 rekening houden met 

een totaaltelling tot honderd procent?) 

8.  What is the level of education of your company workforce 
expressed below as percentages? 
(Hoe ziet op dit moment  naar opleidingsniveau, de  
procentuele verdeling van het  personeelsbestand  in uw 
bedrijf er uit?) 
 

Percentage 

a. Tertiary education: 
     (Hooggeschoold:(HBO/WO): 

 

b. Upper secondary education:  
    (MBO-3 of 4): 

 

c. Lower secondary education: 
    (Basisschool, VMBO of MBO-1 of 2): 

 

 

 

9.  What percentage of employees are involved in: (indicate in 
relation to each category; sum of answers to total 100%) 
(Welk aandeel van de werknemers is op dit moment betrokken 
bij: (geef de verhouding tussen de categoriën aan; antwoorden 
moeten optellen tot 100%) 

 

The sheer production process 
(Het directe productieproces) 

Percentage 

E.g.,  production worker, assembly workers, process operator 
(Bijvoorbeeld: productiemedewerker, assemblagemedewerker, 
procesoperator) 

 

The product development process 
(Het productontwikkelingsproces) 

Percentage 

E.g., employees in development and design, illustrator, design-
manufacturer, industrial designer 
(Bijvoorbeeld: medewerker ontwikkeling en design, tekenaar, 
ontwerper –constructeur, industrieel vormgever) 

 

Purchasing 
(Inkoop) 

Percentage 

E.g., purchaser, technical buyer, subcontractor 
(Bijvoorbeeld: inkoper, technisch inkoper, subcontractor) 

 

Marketing activities 
(Marketingactiviteiten) 

Percentage 
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Administrative and secretarial work  
(Administratief en secretarieel werk) 

Percentage 

   

Staff work 
(Administratief en secretarieel werk) 

Percentage 

E.g., policy development and advising on legal, fiscal, organisational, 
economic, technological and personnel matters 
(Bijvoorbeeld:  beleidsontwikkeling en advisering m.b.t. juridische, 
fiscale, organisatorische,   economische,  technologische en 
personele zaken) 

 

Orchestration 
(Regievoering) 

Percentage 

E.g., outsourcing coordinator, logistics manager, production planner, 
supply chain manager, project manager 
(Bijvoorbeeld: coördinator outsourcing, manager logistiek, 
productieplanner, ketenregisseur, projectmanager) 

 

General management and leadership 
(Algemeen management en leidinggeven) 

Percentage 

E.g., head of department, directors, middle management, team 
leader 
(Bijvoorbeeld:  afdelingschef, directie, middenmanagement, 
teamleider) 

 

  

10.  The tasks of employees within purchasing can be 
distinguished into tasks at operational, tactical and 
strategic levels. Could you rate on a scale of 1-5 the 
importance of the separate types of tasks for the 
purchasing function within your company? 
(De taken van medewerkers op het gebied van inkoop 
kunnen worden onderscheiden in taken op  operationeel, 
tactisch en strategisch niveau. Wilt u op een schaal van 1-5 
het belang aangeven  van de onderscheiden taaksoorten 
voor de inkoopfunctie  van uw bedrijf?) 

Hardly increased in 
importance  

 
(1) 

 
 
 
(2) 

 
 
 
(3) 

 
 
 
(4) 

Strong 
increase in 
importance 
 
(5) 
 

Tasks on an operational level (e.g., for the purpose of ordering, 
receiving and internal distribution of goods for invoicing and 
handling). 
(Taken op operationeel niveau  (bijvoorbeeld taken m.b.t. 
bestellen, ontvangen en intern leveren van de goederen alsmede 
factuur afhandeling) 

     

Tasks at tactical level (for example tasks concerning the 
specification, quotation, selection, negotiation, and contracting) 
(Taken op tactisch niveau (bijvoorbeeld taken m.b.t. specificeren,  
offreren, selecteren, onderhandelen,  contracteren) 

     

Tasks at strategic level (e.g., tasks relating to purchasing policy, 
rating suppliers, containment of internal/external costs, supply 
and stock policy) 
Taken op strategisch niveau  (bijvoorbeeld taken m.b.t.  
inkoopbeleid,  beoordelen van leveranciers,  terugbrengen van 
interne/externe logistieke kosten, voorraadbeleid) 
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11. Could you indicate on a scale 1-5 the importance of the 
below competencies for your company? 
(Wilt u op een schaal van 1-5 het belang van onderstaande 
competenties voor uw  bedrijf aangeven?) 
 

Unimportant 

(Onbelangrijk) 
(1) 

 
 
(2) 

 
 
(3) 

 
 
(4) 

Important 

(Belanrijk) 
(5) 

a. (International) financial knowledge 
((Internationale) financiële kennis) 

     

b. Intercultural knowledge and skills  
(Interculturele kennis en vaardigheden) 

     

c. Language skills (Dutch) 
(Taalkundige vaardigheden (NL))  

     

d. Multilingualism 
(Meertaligheid) 

     

e. Negotiating skills 
(Onderhandelingsvaardigheden) 

     

f. Problem solving skills 
(Probleemoplossende vaardigheden) 

     

g. Machine operating skills 
(Werken met machines) 

     

h. Technical knowledge 
(Technologische kennis) 

     

i. Research skills 
(Onderzoeksvaardigheden) 

     

j. Coordinating skills 
(Coördinerende vaardigheden) 

     

k. Advisory skills 
(Adviesvaardigheden) 
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12.  Could you indicate to what extent the labour market currently meets demand 
for the below competencies? 
(Wilt per competentie aangeven  in hoeverre  de arbeidsmarkt  op dit  
moment voldoet aan de vraagde competentie)   
  
 Good 

(Goed) 
Moderate 

(Matig) 
Poor 

(Slecht) 
Not 

applicable 
(Niet van 

toepassing) 

a. (International) financial 
knowledge 
((Internationale) financiële 
kennis) 

    

b. Intercultural knowledge and 
skills  
(Interculturele kennis en 
vaardigheden) 

    

c. Language skills (Dutch) 
(Taalkundige vaardigheden 
(NL))  

    

d. Multilingualism 
(Meertaligheid) 

    

e. Negotiating skills 
(Onderhandelingsvaardigheden
) 

    

f. Problem solving skills 
(Probleemoplossende 
vaardigheden) 

    

g. Machine operating skills 
(Werken met machines) 

    

h. Technical knowledge 
(Technologische kennis) 

    

i. Research skills 
(Onderzoeksvaardigheden) 

    

j. Coordinating skills 
(Coördinerende vaardigheden) 

    

k. Advisory skills 
(Adviesvaardigheden) 
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Appendix 4  Questionnaire in-depth interviews 

 

The company research was conducted to investigate the consequences of international fragmentation of 

production (either through purchase or in-house), and its impact on the organisation of production, 

employment and competency requirements for companies. The interviews were conducted from 20th May 

to 9th August 2011  with five Managing Directors, one Commercial Director and one Chairman of 

companies in the Dutch manufacturing industry. The survey questions are below. 

    Questions regarding the international relocation of production, transaction 

management, employment and competency structures  

Company 
details 

1 Company name 
(Naam bedrijf) 

  Spoke with:   
(Gesproken met) 

  Date:       
(Datum)     

  Branch:           
(Branche)           

  Type company:   
(Soort bedrijf)            

  Core competencies: 
(Kerncompetenties) 

  Revenue: 
(Omzet) 

 2 Total employees: 
(Aantal werknemers)      

  Domestic:   
(Binnenland) 

  Overseas: 
(Buitenland) 

  Number of establishments: 
(Aantal vestigingen) 

  domestic  
(binneland)  

  overseas  
(buitenland) 

 3a In which countries do sales activities take place? 
(In welke landen vinden verkoopactiviteiten plaats?) 
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 3b How is the structure of the sales market characterised? 
(Wat zijn de structuurkenmerken van de afzetmarkt) 

 4 Percentage of own production (value added) gross revenue 
(Percentage eigen productie (toegevoegde waarde) van de bruto omzet) 

 5 How are personnel distributed according to the following categories                    
(Op welke wijze   is het personeel  verdeeld over de categorieën)                                       
 

  - Sheer production 
(Directe productie) 

  - Research, design an appearance 
(Onderzoek, ontwerp en vormgeving) 

  - Monitoring/ quality control 
(Monitoring/ kwaliteitscontrole) 

  - Procurement 
(Inkoop) 

  - Sales/marketing 
(Verkoop/marketing) 

  - Administrative/secretarial staff 
(Administrative en secretariële ondersteuning) 

  - Coordination/planning/orchestration 
(Coördinatie/ planning/regie) 

  - Management team 
(Management team) 

Offshoring  6 What was the motive for relocating company activities overseas (either through 
purchase or self-investment)? (motivated by cost and/or market strategy) 
(Op grond van welke motieven zijn bedrijfsactiviteiten  verplaatst naar het  buitenland? 
(door inkoop of eigen investering) 

 7 Which activities were relocated overseas? To which country or region? 
(Welke activiteiten zijn naar het buitenland verplaatst?  Naar welk(e) land of regio?) 

  a. Development and design: 
(Ontwikkeling en design) 

          b. Complete production of a product: 
(Volledige productie van een product) 

  c. Production of parts and components: 
(Productie onderdelen en componenten) 

  d. Assembly: 
(Assemblage) 

  e. Supporting services: 
(Ondersteunende diensten) 

    8  To what extent do search and information costs, different methods of conducting 
business and language differences present themselves as bottlenecks when 
establishing a reliable production network overseas?  
(In hoeverre vormen zoek- en informatiekosten, de verschillende wijzen van zaken    
doen  en  taalverschillen knelpunten bij het opbouwen van een betrouwbaar  
productienetwerk in het buitenland?) 
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Offshoring  
bottlenecks 
and 
transaction     
management 
(Knelpunten 
offshoring  
en transactie      
management) 
 

   9 

 

10 

a. Which risks or disadvantages of international production does your company 
experience? 

b. Which measures have been taken to limit these risks? 
 
a. Which problems does your company experience in establishing legal contracts 

and their subsequent monitoring and adherence thereof? 
              (Welke risico’s  of nadelen van internationaal produceren  worden door uw    
              bedrijf ervaren?) 

b. Which measures have been taken to limit these risks? 
(Welke maatregelen zijn genomen om deze risico’s te beperken?) 

 

 11 a. Internationalisation of production is often paired with an increase of 
transaction and management activities. Indeed, purchasing activities increase 
and various links in the production chain require reconnecting and 
coordinating.   
(Internationalisering van de productie gaat gepaard met een toename van  
transactie- en regie activiteiten.  Inkoopactiviteiten nemen immers toe en 
verschillende schakels in de productieketen zullen  op elkaar  af moeten worden 
gestemd.)    
Which bottlenecks are presented by coordinating between:  
(Welke knelpunten doen zich voor bij afstemming tussen) 

   various production locations        
(verschillende internationale productielocaties)              

 various links in the production chain 
(verschillende schakels in de productieketen) 

 professionals in different or similar positions 
(professionals in verschillende of gelijke disciplines) 

  b. Which measures have been taken to reduce problems in coordination? 
(Welke maatregelen zijn genomen om afstemmingsproblemen te 
verminderen?) 
 

 12 a. To which degree have permits, taxes and government regulations in the 
domestic country been the cause of bottlenecks in establishing a production 
network? 

       (In welke mate hebben vergunningen, heffingen en overheidsregels in het   
               gastland  knelpunten opgeleverd bij het opbouwen van een productienetwerk?) 

  b. In what way could the Dutch government contribute to simplifying the 
internationalisation of production? 
(Op welke wijze kan de Nederlandse overheid bijdragen aan het 
vereenvoudigen van   internationalisering  van de productie?) 
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 13 Are you of the opinion that management and transaction-related competencies have 
increased in importance within your company to maintain competitiveness?  
(Bent u van mening dat  competenties  in verband met regie en transactieactiviteiten in 
belang zijn toegenomen voor de concurrentiepositie van uw bedrijf?) 

  14   How much time is spent by direct production personnel in the planning and 
management activities? 
(Welk deel van de arbeidstijd wordt door het directe productiepersoneel besteed aan  
planning en regieactiviteiten?) 

  15 Which competencies have increased in importance in your company as a result of the 
internationalisation of production? 
(Welke competenties zijn als gevolg van internationalisering van de productie in belang 
toegenomen?) 
 
 

Competency  
(Competentie) 

 

Developing importance  
(Ontwikkeling competentiebelang) 

International financial knowledge 
(Internationale financiële kennis) 
Intercultural knowledge and skills 
(Interculturele kennis en vaardigheden) 
Negotiating skills 
(Onderhandelingsvaardigheden) 
Problem solving skills 
(Probleemoplossende vaardigheden) 
Coordinating skills 
(Coördinerende vaardigheden) 
Advisory skills 
(Adviesvaardigheden) 
Multilingualism 
(Meertaligheid) 
Language skills 
(written and spoken Dutch) 
(Taalkundige vaardigheden)  
(Nederlands in  woord en geschrift) 

 

Technical knowledge 
(Technologische kennis) 
Research skills 
(Onderzoeksvaardigheden) 
Machine operating skills 
(Werken met machines) 

 

 
 

   



281 

 

Impact of 

offshoring 

16 a. To what degree has the overseas relocation of transformation tasks resulted in 
a saving of transformation costs? 
(In welke mate heeft het verplaatsen van productietaken naar het buitenland 
geresulteerd in een besparing op de productiekosten?) 

b. How much of this is spend on the additional subsequent transaction and 
management costs? 
(Welk deel daarvan gaat op aan extra transactie- en regiekosten?) 

 17 To what degree have lower costs of production by offshoring (and market pressures) 
given rise to lower prices?  
(In welke mate hebben lagere productiekosten door offshoring  (en  marktdruk)  
aanleiding gegeven tot lagere prijzen?)   

 18 To what extent have lower transformation costs  from offshoring given rise to higher 
innovation budgets?  
(In hoeverre hebben lagere productiekosten door offshoring aanleiding gegeven voor 
hogere innovatiebudgetten?) 

 19 a. To what extent has offshoring freed up capacity for the development of new 
company initiatives in the production sphere in the domestic country? 
(In hoeverre heeft  offshoring capaciteit vrij gemaakt voor het ontplooien van 
nieuwe bedrijfsinitiatieven in de productiesfeer  op de thuislocatie?) 

  b. To what extent has the relocation of transformation tasks influenced the 
volume of production in the domestic country?  
(In welke mate heeft het verplaatsen van productietaken  de productieomvang 
op de thuislocatie beïnvloed?) 

 20 a. Can your company attribute job losses to offshoring?  
(Is er t.g.v. offshoring sprake geweest van banenverlies?   
If yes (Indien  ja):  

o  Did this lead to redundancies?  
(Heeft dit  geleid tot ontslagen?) 

o Are employees who lost their jobs (partly) relocated elsewhere within 
the company? 

o (Zijn  werknemers die  door offshoring hun baan zijn kwijtgeraakt, 
(deels)  herplaatst?) 

o If employees were relocated: did this lead to other functions for the 
employees concerned? 

o (indien werknemers zijn herplaatst: heeft dit geleid tot een andere 
functies  voor betrokken werknemers?) 

   b. If offshoring did not lead to job losses, did offshoring lead to job creation?  
If yes: regarding which jobs? 
(Indien offshoring niet heeft geleid tot banenverlies  heeft offshoring geleid tot 
banencreatie? Zo ja:  m.b.t. welke banen?) 

   

 

  



282 

 

  



283 

 

Appendix 5       Names of the interviewees 

 
 
The table below provides a summary of names of the interviewees at the studied companies and the 
function of those interviewed within that company. At the request of one company, details have been 
omitted, and the company remains anonymous.  
 

Date Name of the 
interviewed  

Function Company Town 

20 May 2011 Mr. K. Damen Chairman Damen Shipyards Gorinchem 

1 June 2011 Mr. A. Tuinstra Managing Director SIT Control Hoogeveen 

8 June 2011 Mr. P. Mosterd Managing Director AWL Techniek Harderwijk 

27 June 2011 Mr. G. Terberg Managing Director Terberg Machines Ijsselstein 

8 July 2011 Mr. F. Kevenaar Managing Director Wärtsilä Zwolle 

4 August 2011 Mr. M. Rosmolen Managing Director Doedijns Hydraulics  Waddinxveen 

9 August 2011 The interviewee 
wants to remain 
anonymous 

Commercial Director The company  wants 
to remain 
anonymous 

Withheld 
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Appendix 6  Glossary 

 

Asset specificity the extent to which capital is designed or labour is trained to 

perform a specific task which has a lower value for any other 

purpose 

Bounded rationality the concept that market participants do not possess all necessary 

information nor all consequences in decision-making, whereby 

contracts by definition become incomplete 

Comparative cost differences  the differences in cost ratios between countries 

Competency the ability to adequately perform a task by possessing the relevant 

knowledge and skill 

Expansion effect the effect of international fragmentation of production that leads to 

the expansion of business through a higher optimal volume of 

production or through market development 

External transaction workers transaction workers employed outside of the company 

Foreign direct investment  a foreign investment is considered to be a direct foreign investment 

if the foreign investor possesses more than 10% of voting rights 

within a company 

Hard transaction costs transaction costs that can be well defined and observed (e.g., 

transport costs) 

Head-tail companies companies whose transformation tasks (the body) are largely 

removed, for example, by offshoring with the subsequent 

orientation shifting to development tasks (the head) and market 

and after-sales tasks (the tail) 

Hold-up situation occurs when a partner with a relatively strong bargaining position 

may behave opportunistically by attempting to manipulate 

conditions of delivery in his or her own favour  

Horizontal transaction activities activities that are required to perform market transactions: includes 

contracts and activities that relate to their monitoring  

In-house offshoring international relocation of business through a foreign direct 

investment 

Intermediate imports   imports for processing into finished products 
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International fragmentation of  the international breaking up of production chains 

production  

 

Manufacturing industry production of finished and half-finished goods from raw materials 

through the use of machinery for the commercial market 

Offshore-intensity   intermediate import that is related to the value added 

Offshoring    the relocation of business overseas 

Offshore outsourcing the relocation of business overseas through procurement 

Orchestration task the coordination of internationally scattered production processes 

on a cross-location, domain and process level 

Re-export the importing of goods following an exchange of ownership without 

significant industrial processing taking place 

Relocation effect the effect of international fragmentation of production whereby job 

losses occur in the domestic country  

Soft transaction costs transaction costs that are difficult to calculate, such as the 

establishment of an international production network, or 

miscommunication due to linguistic and cultural differences  

Task trading trade in products and services that are related to a part of the 

production process  

Trade innovation innovation that results in a more efficient handling of international 

transactions 

Trade skills skills (linguistic and intercultural) that are required to perform 

international transactions 

Transfer effect the effect that exists when other companies profit from a drop in 

price due to the cost advantage that is created by international 

fragmentation of production 

Transaction economy a transaction that is to a large degree focused on orchestration 

tasks, logistic processes and executing market transaction  

Transaction management the act of managing transaction costs so that the costs are kept to a 

minimum to extract the maximum possible value from transactions 

Transaction sector the sector in which transaction activities take place: trade, 

transport, storage and communication; financial and business 

services; public administration 



287 

 

Transaction sphere activities in the manufacturing industry in which transaction 

activities take place 

Transformation sector   sector in which purchasing is converted to output 

Vertical offshoring the relocation of company activities due to lower costs 

Vertical specialisation concerns the value of imported intermediate goods and services 

that are processed into final goods and services for export 

Vertical transaction activities transaction activities for the management of production through 

hierarchy 

Work type    a task that is part of an occupation 

 

 

 

 

 


