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Abstract 
 
The purpose of this thesis is to investigate the market potential of producer services in 
Jönköping County. In relation to the main purpose, the idea is to examine which factors 
that have a positive impact on the development of a long run qualitative producer service 
industry in the region.   
 
The favourable location of Jönköping County is one of the main factors for why the 
county has one of the highest densities of manufacturing firms in Sweden. Moreover, the 
region has comparative advantages in several products, for an example; wood, rubber, 
machinery and electronically goods. Earlier research and comparisons with other 
international manufacturing clusters indicates that these areas tend to contain highly 
developed producer service industries. The thesis gives a case example of how the 
beneficial, mutual interaction between the manufacturing and producer service industries 
works in the car industry in Germany. However, to be able to establish a successful and 
close relationship between the above mentioned industries, the theoretical framework 
distinguishes several important factors; for instance, education and infrastructure are 
assumed to be the two most vital ingredienses. Nonetheless, also the firms’ production 
milieu and technology affects the successful development of a cluster district. Furthermore, 
when relating the theoretical assumptions to the descriptive statistics, with the intention to 
elucidate the industrial structure of Jönköping County, one can differentiate three major 
producer service sectors, namely; “Transport and mail”, “Consulting, marketing, law” and 
finally “Rentals of premises, labour and machinery”. Nevertheless, several alarming 
observations can be noticed concerning the wage level, education intensity, productivity 
and gross profit percentage within the county’s producer service industry; where all these 
features are below the domestic average. Nevertheless, the empirical analysis indicates that 
the region has a varying, but yet a positive market potential in the majority of the county’s 
municipalities. With correct priorities, Jönköping County has good future prospects to 
reach a high competitive position, but to accomplish this; the education intensity has to be 
improved.  
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Sammanfattning 
 
Syftet med denna uppsats är att utreda om Jönköpings län besitter marknadspotential inom 
närindustriella tjänster. I relation till syftet är avsikten också att ta reda på vilka faktorer 
som kan underlätta utvecklingen av en långsiktig kvalitativ service industri i länet. 
 
Den fördelaktiga geografiska positionen är en av faktorerna till varför Jönköpings län har 
blivit ett av Sveriges industritätaste områden; där regionen har komparativa fördelar i trä, 
gummi, maskin och elektroniska produkter. Genom tidigare forskning och vid jämförelser 
med andra internationella tillverkningskluster hävdas det att det finns tydliga tecken på att 
dessa områden bör innerhålla starkt utvecklade centra för närindustriella tjänster. I 
uppsatsen nämns framförallt den tyska bilindustrin som ett exempel på hur nära samarbetet 
mellan tillverkning och service industrin kan bedrivas. För att kunna nå en nära samverkan 
mellan de nämnda industrierna så pekar teoridelen ut flera viktiga ståndpunkter, där bland 
annat utbildning och infrastruktur är av allra högsta vikt. Men även företagens 
produktionsmiljö och teknologi reflekterar hur ett framgångsrikt klusterområde utvecklas. 
När man därefter relaterar dessa utgångspunkter till den deskriptiva statistiken med syfte att 
klargöra Jönköpings läns industristruktur, kan man konstatera att den största 
industritjänsten utgörs av transport och logistik. Därefter följer marknadsföring, 
redovisning och juridisk rådgivning, medan den tredje och sista tjänsten är uthyrning av 
lokaler, maskiner och personal. Dock påträffas flera oroväckande iakttagelser gällande 
lönenivåer, utbildningsintensitet, produktivitet och bruttovinstandelar inom 
produktionstjänster i länet, då samtliga faktorer hamnar under riksgenomsnittet. Vidare 
indikerar de empiriska resultaten och analysen på att det finns en varierande men positiv 
marknadspotential i majoriteten av länets kommuner. Med rätta prioriteringar så finns det 
således goda framtidsutsikter för att regionen skall kunna skaffa sig en hög konkurrenskraft 
i framtiden. Men då krävs det framförallt en högre utbildningsgrad bland den arbetsföra 
befolkningen i länet.  
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1 Introduction 
 
Historically Jönköping County has a tradition of being a successful industry region. The 
traditions of entrepreneurship skills and manufacturing industry have been strong and 
created clusters in the region. The success story of the Gnosjö region has been spread 
around the world, and is often referred to when giving examples of high-performing regions. 
This small region has managed to create a strong centre for small-manufacturing 
entrepreneurs. Hence, the advantage of agglomeration and cluster has been used to derive 
economic growth. Despite the fact that the local businesses are competitors, they are all still 
gaining from the availability of capital and knowledge in the region.  
 
The geographical location of Jönköping County gives the region proximity to the big 
populated areas in Sweden. Approximately, 80 percent of the Swedish total inhabitants live 
in a radius of 350 km from the county.  Moreover, the regions economic centre; Jönköping, 
has a strategic position since this is the place where all the major road and infrastructure 
network crosses between the three large city areas, Stockholm, Göteborg and Malmö 
(Andersson, Andersson & Friis, 2005). Logically, the county has specialised in the transport 
sector, where about 46 percent of the total labour supply within producer service are 
employed.  
 
The favourable location has established the highest density of manufacturing industry in 
Sweden, where roughly 30 percent of the total labour force works within the manufacturing 
business, as compared to 14 percent in the rest of the country. The largest branches are; 
wood, rubber, machineries and electrical products, etc. Furthermore, many of the companies 
are sub-contractors to larger Swedish and foreign enterprises. Nevertheless, the industrial 
structure in the county is not homogenous, since it diverges between different areas and 
municipalities.  
 
However, in recent years the importance of qualitative producer services has increased 
considerably. Producer services in turn are significant elements for the manufacturing 
industry to maintain efficient, productive and quality products.  One explanation for why the 
service industry has seen a boom in recent years is that today’s firms need to specialize 
themselves. Firms keep a constant struggle to keep cost at a minimum, and therefore 
unnecessary production stages are being rationalized. Hence, any work that is needed to be 
performed outside the specialized production will be bought or leased from other firms, the 
so called service industry. Consequently, over the last decade the service industry has 
become the number one employment sector in Sweden (Johansson, Schagerström, & 
Wigren, 2005) 
 
When relating the above statement to Jönköping County, we already know that the producer 
service sector is under-represented when comparing to the rest of Sweden. This is based on 
that only 6 percent of the total labour force is employed in the producer service sector, 
compared to 14 percent in Sweden.  
 
However, how come that a region with a well developed small business industry is under-
represented in producer services? And what can the region do about it?  
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On these premises this thesis will evaluate the market potential for industrial services in the 
Jönköping County, and how the individual firm can gain from qualitative producer services.  
 
 

1.2 Background 
 
The background theory and earlier research concerning the relationship between qualitative 
producer services and manufacturing industry show that these two industry sectors are 
closely correlated. Many of today’s cluster areas are heavily dependent on the producer 
service suppliers, and numerous of manufacturing companies production stages are entirely 
controlled by external service firms. In Italy for an example, many of the successful design 
companies originate from the strong manufacturing business (Porter, 1990). Hence, 
producer service industries are an essential part of the cluster areas, since they are providing 
manufacturing companies with competence, knowledge and efficiency. Therefore, the 
service industry is becoming a fundamental competitive factor, where strategic scheduling 
and maintenance of elevated productivity are necessary.   
 
An industrial concentration such as agglomeration or cluster areas for manufacturing 
industries mostly appears in the metropolitan districts, where the road and railway network 
are well developed. This is of importance for the firm’s production milieu, minimisation of 
transportation cost and logistical considerations. Since the producer service industry is very 
contact-intensive it will locate as near as possible to its potential customers. For instance, in 
Canada, over the period 1971-1981, 80 percent of the employment growth in producer 
services industries was found in the metropolitan areas. Moreover, the centralisation of 
producer services is a definite fact in several other countries, for example Britain, France, 
and Switzerland (Bailly, 1990). “The growth of industrial concentrations and corporate enterprise in itself 
results in a gravitation of head office activities towards the largest metropolitan areas with their diversity of 
producer service firms. As firms increase in size and product range, so their need for non-standardized and 
non-industry specific services increases; theses needs are increasingly being met by external producer services” 
(Baily, p. 202, 1990). In other words, the location of the head office is vital for understanding 
the development of external producer services (ibid). 
 
There are several European examples for how the service industry has integrated with 
national cluster districts. For instance, the largest car industry in Europe which is located in 
the south-western part of Germany is surrounded by a strong and growing service sector. 
This is a consequence of that the car industry has to be flexible, where change in machinery 
and efficient production is constantly demanded. Only large enterprises or small firms joint 
together in larger cooperating groups, have the funds for the necessary investments in R&D, 
which are vital for product evolvement (Silberstone & Raymond, 1996). Another example of 
successful integration is according to Porter (1990) the case of Sweden and its special car 
carriers. Due to the fact that Sweden had two successful car and truck manufacturers (Volvo 
and SAAB), which both were early exporters of their goods the shipyard industry developed 
special car carriers to transport cars and trucks to other nations.  
 
Nevertheless, even though the producer service industries have a pattern to locate near its 
potential customers, it is still able to act globally and serve other enterprises in other regions.  



Introduction 

 

3 

Because a service does not necessary need to be produced at the same time and space as the 
actual fabrication of the good. For an example, the car design for the automobile production 
in Germany is often made by Italian companies. Also, many of the call centre operators 
which British companies are using most often works in service cluster in India.  
 
The given examples of the symbiosis between the manufacturing and service industry are 
only a few; there are off course more comparable cases in Sweden and the rest of the world. 
 
 

1.3 Purpose 
 
The purpose of this thesis is to investigate the market potential of qualitative producer 
services within the manufacturing industry in Jönköping County. The idea is to obtain a 
fundamental overview of the supply of services in the county and its municipalities. In 
relation to the main purpose, I also want to examine which factors that can help to either 
develop or maintain a long run high qualitative service industry.  
 
 

1.4 Limitations 
 
The thesis is narrowed in two ways; first, in the manufacturing industry only SNI codes from 
17 to 36 are going to be used since these sectors are the main users of producer services. 
Secondly, the SNI codes for producer services belong to other SNI codes than for those 
stated as manufacturing sectors. Thus, the service industries have random SNI numbers 
which all are presented in appendix 1. The statistics in regards to labour, wage and education 
are obtained company from SCB.se with the year of 2004 as a reference year. Moreover, the 
data of the value added are from 2001.  
 
 

1.5 Outline 
 
The outline will first contain a theoretical framework, which is divided in two parts. The first 
part consist the industrial location theory in terms of transportation and transactions costs, 
in addition to demonstrate how they are affecting the choice of location. Agglomeration and 
network economies are also explained, and how firms choose their location in terms of other 
companies. The second part of the theoretical framework includes the definitions of 
producer service and how this sector chooses its location. Furthermore, the producer 
services impact on the manufacturing industry is demonstrated as well. In section 3.1, the 
empirical studies are presented, where the location of industries and descriptive statistics of 
Jönköping County and its municipalities are explained. This section will also contain the 
regression models and results. Finally, section 4 and 5 constitute the analysis and conclusion, 
where the findings of this thesis will be presented and explained. 
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2  Theoretical Framework 
 
The theory covers the topics of industrial location and the theory of producer services. In 
addition to the main purpose, the stated theory will from a theoretical angle demonstrate the 
mutual interaction between production and producer service industries. Consequently, this 
will illustrate how closely the industrial location is related to the market potential for 
producer services. The idea is to combine industrial location theory with the importance of 
the qualitative producer services. This will enable me to explain the industrial dynamics of 
Jönköping County, and the significant factors for qualitative producer services.   
 
 

2.1 Industrial Localization Theory  
 
Why do firms locate in a particular region? What are the motives? A conclusion one can 
draw from the theory of geographical location for industries, is that space is not 
homogenous. This means that economic activities takes place in different locations 
(McCann, 2002) depending on the regions initial conditions and location factors (Hayter, 
1997). The condition and factors can be related to the regions varying ability to attract capital 
and labour. Hence, regions develop their own profile depending on their economic and 
natural environment (Andersson, Johansson & Anderson, 2003).  
 
The regions natural and economic environment has a direct influence on the individual 
firm’s production milieu, where the production milieu can be defined as “those location 
attributes which are regionally trapped and which influence the production possibilities” (Johansson & 
Wigren, p. 187, 1996). The regional attribute can be specified as the four production factors; 
land, labour, capital and entrepreneurship. Where, land is a natural element of the 
production, such as raw materials and climate. The other three production factors are 
determined by the regional investment in capital and skilled labour supply. Moreover, a 
specialisation in firm’s production milieu gives an opportunity for the region to create 
comparative advantage (ibid).  
 
Another concept of the production milieu is that it comprises not only the above mentioned 
regional attributes, since it also measures more micro related features, such as: (1) elements 
the company cannot control, (2) elements where there are no market prices and costs, and 
finally (3) firms’ input, production, innovation and management activities (ibid). The 
previous demonstrated factors are features related to the individual firm, there is also a 
collective side in the concept of the production milieu. The collective learning gives a 
presence of common knowledge but it still remains in the spatial boundaries of the milieu, 
where it gives rise of a cumulative process. Since it is based on existing knowledge, learning 
is a dynamic process where the concepts of the production milieu develops and accumulate 
in different time scales (Capello, 1999). This issue will be discussed further in relation to 
figure 2.1.  
 
Hence, the production method is vital in location theories, since it measures the quantity of 
input in relation to its output. The production method is also determined by the 
requirements of energy, balance between machinery and labour, the nature of the work and 
finally the availability of scale advantages.  
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Additionally, a major condition for location of manufacturing industries is the level of 
technological progress (Chapman & Walker, 1991), skilled labour force and other enterprises 
in the area (Lowe & Moryadas, 1975). As a result, these premises can lead to a beneficial 
environment for national, regional and local wealth and development (Malecki, 1997).  
 

Furthermore, one of the reasons why technology has a positive impact in location theory is 
the ability to create innovativeness and competitiveness for the business. Consequently, 
technological development may generate good organizational skills and information systems 
for the production line, and likewise establish a technological advantage (Hayter, 1997). 
 

In general, a metropolitan area holds greater levels of information, knowledge skills 
(Andersson, 1985) and advantage in technology (Illeris, 1990). The reason is that urban 
districts have a higher attainment of educated labour than rural regions (Bailly, 1990). As a 
result, the metropolitan areas are more productive and naturally more favourable in the 
location decision (Andersson, 1985). Another explanation to why urban areas are more 
attractive can be explained by the fact that these district have a more developed 
infrastructure (Smith, 1971), which is a very important part of the production milieu 
(Johansson et al, 1996). Metropolitan areas also have a production cost advantage as an 
effect of scale economies, which in turn is established from agglomeration economies 
(Vickerman, 1984).  
 

Figure 2.1 explains how the above mentioned factors and conditions are connected to each 
other, where all of these factors are of importance in the decision process for industrial 
location theories. This refers back to the concept of the production milieu, where the 
regions natural and economic environment has a direct influence on the individual firms’ 
production possibilities. 
             

 
             

Figure 2.1    Relationships between Regional Conditions and Location Factors1 
 

                                                      

1 Source: Author’s own construction 
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The vital substance of figure 2.1, is the cumulative process and ongoing process where 
regional attributes, conditions and location factors are situated and added together to 
generate an optimal location for the individual firm. This is also what the arrows try to 
symbolize. However, the different attributes which are creating the auspicious location are 
dependent on different time scales, where some factors takes less time to evolve while other 
features demands a longer term in the cumulative process. Examples of factors that have a 
longer time perspectives are; land, infrastructure and R&D for the collective users, and 
where medial information is assumed to have a shorter time scale. For the individual firm or 
person; education and machinery investments are of longer time scales and services have a 
shorter time span. Cluster areas are assumed to have a time scale in between the short and 
long term.     
 
 

2.2.1 Transportation Cost 
 
There is a microeconomic location behaviour from the individual firms’ point of view where 
the purpose is cost minimisation, and profit maximisation (McCann, 2002). The price of the 
production process is determined upon the regional price differences and the factors of 
production. If theses are held constant (ceteris paribus) nothing else than transport cost 
needs to be minimised (Lösch, 1967).   
 

To demonstrate minimisation of transportation cost for optimal location is Weber’s 
location-production model. As the individual firm is located in a single place in space, where 
we assume the microeconomic laws of profit maximisation and cost minimisation, a 
question would be raised concerning the optimal location (McCann, 2002).  
 

The Weber location-production triangle is explained in figure 2.2. Where, K is an individual 
firm who is using M1 and M2 as combined inputs in order to produce an output, which is 
sold at the marketplace in M3. The d represents the distance the goods and services are 
distributed. 
 

Weber assumed that transportation costs are determined by two factors; the weight of the 
materials (inputs) together with the weight of the final material (output), where the latter is 
shipped to the market (M3). The second factor is distance, which is the distance the material 
has to be shipped. 
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Figure 2.2 Weber’s Location – Production Triangle2 
 
Weber also introduced a material index (MI) for industries, which can be explained by;  
the proportion of the weight of localisation material used to the weight of the production.  
The MI demonstrates if the firm is market or material orientated (Smith. 1971).  
 

oductPrFinalofWeight

MaterialsLocalisedWeight
MI =       (2.1) 

 
If MI > 1, then the activity is input orientated, and the firm will locate near its recourses 
which needs for its production (Dicken & Lloyd, 1990). In turn, when MI < 1, then the 
activity is output oriented, and the industry should locate at the market (M3) (Smith. 1971). 
In the example in figure 2.2, the firm is input orientated.  
 
To find the Weber optimum location point, one need to minimise the transportation cost. 
Hence, the individual firm chooses its location dependent on the corners M1, M2, and M3 as 
stated above.  Thus, the profit maximisation depends on the total inputs (M1, M2,) plus the 
output minimization of  transport cost (M3) (Weber, 1968).  
 
The cost condition that states the Weber optimum location can be written as: 

∑
=

=
3

1t

ii i dtm nMiTC         (2.2) 

 
Where TC is total cost, t is the transport rates and m refers to the particular weights and d is 
distance. Hence, the Weber’s optimum location is found where the firm minimise TC, ceteris 
paribus (McCann, 2002). In this case, point K in figure 2.2 is a Weber optimum location.  
 
 
 
 
 

                                                      

2 Source: McCann (2002) 
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 2.2.2  Transaction Costs 
 
Another consideration concerning the cost of distance is the transaction cost problem, 
which can be defined as a “negotiation, monitoring and enforcement costs that have to be borne to allow 
an exchange between two parties to take place” (Jones & Hill, p. 160). In other words, a transaction 
cost is a cost that appears when an interaction between a supplier and a buyer occurs; for 
example an agreement of an economic contract. Furthermore, when these types of 
agreements are established various types of transaction cost rises, for an example; economic 
contract agreement, information exchange, negotiation, contract monitoring and etc, all 
becomes elements of the total transaction cost. The transaction cost has the same character 
as a sunk cost (fixed cost), which basically means that neither a seller nor a purchaser can 
avoid this type of cost. However, they may be able to minimise it.  (Karlsson, Johansson & 
Stough, 2005) 
 
As the transaction cost varies with regard to the distance between supplier and purchaser, 
products with customer intensive contacts such as services, the total cost of exchange will be 
significantly higher outside the region than inside (Johansson & Karlsson, 2001).  
In figure 2.3, one can observe the connection, between distance and cost.  
             

 
             

Graph 2.1  Transaction Cost Curve3 

A is symbolising the border of a region or a functional urban area, e.g. a cluster area. As can 
be observed the transaction cost increases as an economic contract agreement is established 
outside the urban region. Nevertheless, the transaction cost curve may differ depending 
which type of product or service it is representing, where the curves’ steepness is dependent 
by how distance-sensitive the product or service is (ibid). If the distance sensitivity is low it 
does not matter if the contract between the buyer and seller is made inside or outside the 
region, since the cost would be indifferent between the two alternatives. On the other hand, 
if there exists high distance sensitivity the contract should be executed inside the region, 
since the cost would be considerably higher outside the region. As mentioned earlier, contact 
intensive transactions such as services, are more distance sensitive and will naturally locate 

                                                      

3 Source: Authors’ own construction from Johansson & Karlsson  (2001) 
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near its customers to reduce its costs (ibid). However, how to reduce transaction cost will be 
introduced in the next section, where agglomeration and networks economies are presented.  
 
Efficient infrastructure is an important factor for regional development, where infrastructure 
can be viewed as both tangible and intangible. Intangible infrastructure can be referred to as 
public or private services (Humplick. 1996) which may be transaction-cost-sensitive 
(Johansson & Karlsson, 2001), e.g. producer services and public projects (Humplick. 1996) 
However, according to Bergman and Sun (1996) the range of infrastructure may contain 
everything from transportation, telecommunication, advance technology, skilled human 
capital, industrial networks and finally producer service centres. Where network and 
producer services are essential parts for the creation of agglomerations economies (ibid).  
 
 

2.2.3 Agglomeration Economies 
 
An industrial concentration such as an agglomeration area generally emerges in urban 
districts (Vickerman, 1984), where the infrastructure is well developed. This basically means 
there is a potential to minimise the transportation cost. The agglomeration provides 
individual firms collective benefits, which would have been impossible to gain in secluded 
locations (Smith. 1971). Eventually, with increased rate of return through scale economies 
there is a possibility that the concentrated area attracts the establishment of the same sector 
of industry, so called specialization. As a result, a cluster region has been developed 
(Malmberg, 1998). Moreover, clusters can consist of many types of industries; 
manufacturing, services, high and low technological (Pandit & Cook, 2005).  
 
The proximity to other firms gives the business lower production costs through both 
internal and external scale economies, the closeness to other firms and potential customer 
may decrease both transportation and transaction cost as well (Wheat, 1973). Agglomeration 
and cluster areas also gains from higher productivity through human and physical capital 
investments (Malecki, 1997). Hence, agglomerations and cluster areas are strongly 
contributing to the producers’ location behaviour; consequently it has a major impact on the 
economic activity in space (Dicken and Lloyd, 1990).  
 
When a region creates a cluster and specialises in a certain industry sector, then additionally, 
other types of industries related to the specialisation will occur. If cluster areas specialises in 
production of cars, then other types of firms which are related to the car industry will arise. 
For example, service industries, machine makers and so forth (Smith, 1971). 
 
Besides advantages of scale economies and specialisation, there are other benefits with 
cluster areas, namely three vital factors: 
 

� Skilled labour pooling:  A cluster may contain a pool of labour with a specific skill, 
or a particular educational institution accommodated for the industry.  

 
� Information spillover: New type of information or technology will benefit all firms 

in the cluster area, since new information also tends to assist the other companies.  
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� Non-traded local inputs: Competitive firms in the cluster area may cooperate to 
develop a research centre, marketing organization or other types of services the 
cluster can be able to gain from. This will help the companies to reduce their 
individual costs (Smith, 1971).  

 
Agglomeration and cluster districts with all the above mentioned benefits have a major 
advantage in cost minimisation and productivity over alternative locations (ibid). 
 
As mentioned in the previous section the distance sensitivity is a major issue for the regional 
development, where transaction costs of each contract agreement between buyer and seller 
(agents) are determined by the amount of space between them. Moreover, this cost can be 
minimised by introducing transactions links between the agents, e.g. networks (Johansson, 
2005). These networks generally contain several partners in cluster areas, but may develop 
globally as the company seeks for new markets (Malecki, 1997).  
 
Additionally, the transaction links can include supply chains for an individual firm, where the 
supply is formed as an exchange of knowledge among the firms in the network (Johansson. 
2005). Transaction links or networks are not only including other firms in the same industry. 
In fact, they may contain customers and suppliers, business services as financial agencies and 
banks, producer services as skilled labour, education and research centres (Wiig & Wood, 
1988). With a broader network, innovation and technological development will be more 
approachable for the individual firm. Thus, a functional network is essential for regional 
development (Malecki, 1997). 
 

 
2.3 Producer Services 

 
The given overview of industrial location theory has been concentrated on transportation 
and transaction cost, agglomeration and network economies. Combining the theoretical 
framework with producer services will help one to later understand the market potential for 
producer services in the Jönköping County.  
 
In recent years, the industrialized part of the world has faced a rapid increase in producer 
services. This can be explained by several reasons; first, there has been a constant growth in 
the manufacturing industry, which therefore has increased the demand for services. Second, 
structural changes in the industrial organization have raised a tendency to contract external 
producer services.4 The latter reason has a direct contribution to the competitiveness of the 
industry. In fact, services play a crucial role in providing qualitative expertise to the 
individual firm (Marshall, 1990).  
Furthermore, the supply of producer services has also a direct effect on the economic 
growth, and through its networks it is seen as a key factor for regional policies (Winckler-
Andersen, Illeris, Järvinen, Selstad, SjØholt, SolerØd, Aasbrenn, 1990).  
 
Consequently, with the background theory in mind the coming section will disentangle the 
concept of producer services. First, the definitions and characteristics of services are 
explained. Second, the location factors will be determined. In the third section the demand 

                                                      

4 Known as outsourcing 
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for producer services will be demonstrated. Finally, in the last section the producer service 
impact on productivity will be investigated. The second and third sections are especially 
important when examining the market potential, since location and demand factors are an 
essential part of the service industry structure. 
 
 

 2.3.1  Service Definitions and Producer Service Usage 
 
When services still contributed a relatively small input in the economy, the distinguishing 
differences between the services were unimportant. Activities outside the primary and 
secondary sector could for simplicity be collected together in residual groups. As the service 
sector increased and became elaborated, it turns out to be problematic to define the diversity 
of their characters (Marshall, 1990).   
 
However, the definition of a service is; a product of an intangible feature, where the usage of 
a service requires an attendance of the user (Andersson, 2001).  
 
To simplify and facilitate the variances of services, Malecki (1997) has divided services into 
three general types: 
 

� Consumer services; includes retail and services for households 
  

� Governmental services; which includes education, welfare and defence 
 
� Producer services5; within producer services there are six categories, which are 

based on the Swedish SNI codes6 
 

(a) -  60-64: Transport, logistical and mail services 
 

(b) -  70:  Data-consulting, data-processing, system, computer   
     Programming and support.  

 
 (c)  - 71-72:  Rentals of premises, machineries and labour 
 
 (d) -  73: R&D 
 
 (e) -  74: Consulting, law, marketing, accounting, call centre, etc. 
 
 (f) -  93: dry-cleaning on industrial levels. 
 

The definitions of producer services it the following; a direct input to serve the production 
process for firms or institutions (Winckler-Andersen, et al, 1990). Additionally, producer 
service inputs can also be used in all the production stages; thus both upstream (research) 
and downstream (marketing) (Hansen, 1993).  

                                                      

5 As already stated, the focus on this thesis will be concentrated on producer services, thus from now on the 
other types of services will be ignored.  
6 For more detailed information concerning the different SNI codes, see appendix 1 
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However, according to Andersson (2006) there are three common reasons for why 
manufacturing firms decides to contract an external service provider;  
  

� Wage and saving benefits. Companies can cut their costs by using service 
providers with lower wages and so forth.  

 
� The company’s labour force can be used more efficient and concentrated in the 

production, when the firm is contracting an external service provider during 
peaks.  

 
� Specialised services demands skilled labour. Consequently, the firm might 

contract external services when the firm requires advanced knowledge.     
 
Since the producer services works as a direct input in the production process, logically, 
services are closely determined by the production process (Illeris, 1991). In figure 2.3, the 
different production stages for a manufacturing firm are illustrated, where the vital point is 
to demonstrate that an individual firm is strongly dependent on producer services. 
Moreover, the actual production for the firm is only a small part of the fabrication process 
(Andersson et al, Year not specified), where each production stage is characterised by a 
different type of knowledge (Lundquist, Olander & Svensson – Henning, 2006).  
 

            

 
            

Figure 2.3  Production Stages in Manufacturing Industry7 
 
It is easy to see that some of the processes consist entirely of producer services (Andersson 
et al, 2005), but they may be and mostly are segregated from the actual production in time 
and space, e.g. they are not necessary produced at the same time and place (Lundquist et al, 
2006). Nevertheless large enterprises and conglomerates such as Toyota, does not need 
external services, since they have all these types of production stages in the firm, so called 
vertical integration. On the contrary, small manufacturing businesses which do not possess 
some of the production stages are the potential customers of the service industry (Porter, 
1990). All these types’ of services (figure 2.3) are creating work opportunities on a regional 
level, and additionally they are directly contributing to the competitiveness and productivity 
for their customers.  

                                                      

7 Source: Author’s own construction from, Andersson, Andersson & Friis, 2005 
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For example, instead of hiring a full time logistical expert which will cost a substantial 
amount of money and which is only used in one of the production stages, it will be more 
cost efficient to contract a professional service provider within logistics instead of hiring a 
full time employee in this specific case. As a consequence, the individual firm may use its 
own labour more efficient and concentrated at the actual production, which may increase the 
company’s productivity and competitiveness. Hence, the producer services are important 
elements for the ability of production, and for long run economic growth for the region 
(Marshall, 1990).  
 
Producer services can be bought outside or inside the region. Services that are purchased 
outside the region are relatively more expensive for the firm due to the transportations and 
transaction costs. As stated before, services are a contact intensive business and will 
therefore locate and sell their service inside the region. Hence, services that are obtained 
inside the region can regularly have personal meetings with the service provider; as a result a 
higher quality can be reached. Thus, location of service providers are important and internal 
service supplier is referred to as a vital element in regional development  (Illeris, 1990). 
 
 

2.3.2 Location Factors for Producer Services 
 
In the industrial location section it was stated that the manufacturing industry is concerned 
with how to improve their production milieu in the attempt to find a location that fits the 
individual firm’s production factors. Moreover, it was also demonstrated how important it is 
for the firm to minimise its transportation and transaction costs as well as to find a 
competitive advantages in their production in form of economies of scale. Thus, the 
manufacturing businesses location behaviour has a tendency to situate in urban areas with 
developed specialised cluster districts, so that the firm can take advantage of the scale 
economies. Likewise, the contact-intensive high qualitative producer service industry, which 
also focuses on minimising its transportation cost, but primary its transaction cost, will 
naturally follow the same patterns as its customers (the manufacturing industry). Since a 
location near producer service purchases will not only decrease the transportation and 
transaction cost, there will also be a higher customer density and logically a greater market 
potential.  
 
In the relation to the statement above, another reasonable explanation of the location in city 
areas is the requirement of skilled labour, where urban districts often have greater education 
intensity (Bailly, 1990). Furthermore, as consumers of producer services appear to search for 
the closest service company available (Illeris, 1990), urban areas have (as mentioned above) a 
higher expected market potential (Bailly, 1990). Despite the technological development, 
distance is still a cost issue, particularly if exchange is taken place regularly. Therefore, the 
proximity between service companies and manufacturing firms is a vital matter. In contrast, 
producer services with an overall function, for example retailing, are more equally spread 
across space (Illeris, 1990). There is also another explanation for the location of producer 
services, mainly; that service providers also need services in their production chain; e.g. a 
service company requires complementary services, such as office functions, technological 
and transports services, etc (ibid). These phenomena can be observed in figure 2.4, where 
the large arrow from the service section indicates that services are bought from other service 
providers as well.  
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The similar arrows from the goods and household section indicate the same assumption. 
Since manufacturing companies purchase goods from each other and households requires 
leisure time activities.  
 
In the figure one can also notice the mutual interactions between service industry, 
manufacturing businesses and households. Both service and manufacturing industries are 
dependent upon labour, and households are dependent on working opportunities. Services 
depend on both households and firms as customers. This link between the three factors are 
not only important for the location of services, it is also (as it was stated in the sections 2.1) 
important for the firm and households. The households are labour input in the firms, and 
additionally they are the customers for goods and services (Illeris, 1991).  
 
The figure can also be interpreted as an input-output model; which is presented in table A1 
in appendix 1.  The table explains how the cost and revenues can be understood for all three 
factors. Although, the vital point is to demonstrate the interdependence of the three factors 
in terms of location.   
            

 

            

Figure 2.4  Model of interdependence8 

When having location factors for goods and production in mind, the location issues for 
producer services are not that different. They are both dependent on efficient infrastructure, 
since it is a vital matter for the production milieu (Johansson et al, 1996). Moreover, a well 
developed infrastructure can minimise transportation and transaction costs. Furthermore, 
requirement of skilled labour is important for qualitative production in both goods and 
services (Illeris, 1990). In absence of scale economies the production cost will be 
unnecessary high and in the long run the production will be pointless (Monnoyer & Phillipe, 
1991). Hence, the benefits attracted by clusters are vital (Andersson et al, 2005).  

                                                      

8 Source; Illeris (1991) 

Goods payments 

Wages 

Service 

Goods 

Goods 
payments 

Goods 

Labour  

Wages 

Service 
payments    

Services 

Services Households 

Goods 

Service 
  payments 

    Labour 



Theoretical Framework 

 

15 

Since clusters usually have the above mentioned premises, they also have a high market 
potential for both manufacturing and service industry. 
 
 

2.3.3 Demand Factors for Producer Services  
 
The location theory for producer services is considered to be based on similar issues as the 
production industry, where skilled labour supply and the minimisation of both transport and 
transaction costs are of importance. It has already been stated how and why producer 
services are vital for the production process. Thus, this section is going to demonstrate what 
the demand factors for producer service are. In addition to this, this section will disentangle 
the question of why some branches’ of industries are more dependent on service than 
others. 
 
The type of industry and which kinds of products the industry is producing are determining 
the demand factors for producer services. A manufacturing company with standardised 
products on the market may require advertising, logistical or marketing services. Whereas, a 
high technological firm might need more sophisticated services which are more innovation 
and R&D demanding. When connecting these types of services to a regional level, more 
diversified products will lead to greater range service demand.  In cluster areas with a certain 
type of specialisation, the service will be narrower and much more related to the specific 
industry (Martinelli, 1991). 
 
As it was mentioned in the beginning of the service section, one major factor for higher 
demand in the producer service industry is the reorganisation within the manufacturing 
business. Where, producer services often are established from larger companies, since 
former workers with skills in typical producer services decides to start selling services to the 
firms instead. Furthermore, this is also gaining the purchaser, due to the positive impact on 
the capacity utilization for the service user, where an individual firm has a possibility to avoid 
individuations in the production process. This basically means that a firm can purchase 
external services instead of having a worker that is only used 1/3 of the production 
procedure (Andersson et al, 2005).  
 
However, there are also other types of changes that are contributing to the increased 
demand of producer services. For example, the structural changes in the manufacturing 
industry, requires new management techniques, improved communication skill and 
telecommunications services (Marshall, 1990). On the other hand, as investments in 
producer services are usually smaller relatively to other types of services, producer services 
are more dependent of human capital, new information (Martinelli, 1991) and technology 
formation (Marshall, 1990).  
 
According to Martinelli (1991), a parallel to the concentration of industries, the 
internationalisation of markets has lead to higher competition, and logically a grater demand 
for producer services. Inter-firm affiliations, both input and output, have escalated and are 
heavily expanded in geographical range. The individual firm has to contemporise their 
production process, innovation and gathering information about new markets and sources in 
addition to diversifying and promoting new and old products.   
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Producer services, such as telecommunication, obtaining information, R&D, design, 
marketing and so forth, are becoming fundamental competitive factors, where strategic 
planning and keeping a high productivity level are absolute necessities.    
 
 

 2.3.4  Service and Productivity  
 
In the last section of producer services, the relationship between service and productivity is 
demonstrated. This is made by first explaining the macroeconomic approach and 
subsequently how it is connected to the services in relation to wages and education. 
Furthermore, the correlation between efficiency, productivity and quality will be stated.  
 
Productivity is a measure of efficiency in both the manufacturing industry (Grönroos & 
Ojasalo, 2004) and the service industry. It can be seen as a ratio between output and input, 
where a reduction in the input while maintaining a high output leads to higher productivity 
(Gummesson, 1998).  
 
In equation 2.3, one can observe production function, where K is physical capital, L is 
labour force, H is human capital stock and finally A is the technological variable, which also 
is defined as productivity (Dornbusch, Fischer, Startz, 2004).  
 

)H,L,K(FAY iiii=         (2.3) 
        
From equation 2.3, one can calculate total factor productivity: 
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Where; A is total factor productivity and F (K, L, H) are rewritten from the normal 
production function (2.3). 
 
The increase in total factor productivity is defined by how much the amount of output 
would rise with a development in the production method, ceteris paribus. In other words, 
when having a higher amount of output with the same factors of production, there is an 
increase in total factor productivity (ibid).  
 
To find a connection between productivity and real wages, the production function equation 
2.3 is rewritten to a Cobb-Douglas function, and is assumed to have constant returns to 
scale:  
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The outcome will be equal to the marginal product of labour (MPL), which is proportional 
to output per worker, and where Y/L is the average labour productivity. Moreover, the (1-α) 
is the labour’s share of output. Furthermore, MPL is equal to real wage (w/p). This basically 
means that a profit maximising firm will hire new workers up to the point at which the MPL 
equals real wage (Mankiw, 2003).  
 
When then later taking the elasticity of equation 2.6, one gets: 
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The left side represents the elasticity, which is equal the labour’s share of output (1-α). The 
(1-α) can be then rewritten to wL/py, where the wL represents the wage sum, and py is the 
revenue. This can also be called gross profit share, where one can estimate how profitable 
the company is in relation to the wage sum. This will be referred back to later in the thesis 
when estimating the efficiency of the producer service industry.  
 
As can be observed from equation 2.6, productivity has a correlation to wages (Hansen, 
1994), (Birch-Sörensen & Whitta-Jacobsen, 2005) and (Mankiw, 2003). A permanent rise in 
human capital by education could provide a sustainable growth in production and income 
per capita levels (Eliasson & Westerlund, 2003). The positive correlation is an outcome of 
that educated labour is assumed to be more productive. The increase in productivity by that 
the educated labour force is supposed to generate internal and external spillovers to the non-
educated labour in both manufacturing and producer service industries (Marshall, 1920). 
This phenomenon can also be defined as increasing returns to knowledge (Romer, 1986).  
 
From the producer services point of view, growth of producer services is expanding the 
labour force and productivity (with a positive MPL). Hence, urban areas with a higher 
density of producer services, should logically also have higher per capita income (Hansen, 
1994), since, they have a larger share of educated labour, this would result in higher 
productivity, additionally, there should also be a higher wage level (Bailly, 1990) and (Illeris, 
1990).  
 
However, there is a crucial link between productivity and quality, for profit maximisation it 
may be important with high productivity and output. In contrast, high productivity can 
reduce the quality of services, where dissatisfied customers may use another service provider 
next time. Consequently, service productivity can not be apprehending without coincidental 
consideration between productivity and quality (Grönroos et al, 2004). In equation 2.7, one 
can see a distinguish relationship between productivity, quality and profitability of services.  
 

UsedInput

oducedPrOutput
oductivityPr = | Constant Quality of Outputs   (2.7) 

 
Hence, an increase in productivity with a raise in labour supply has a qualitative aspect. 
Greater levels of skilled and educated labour force, attracts advanced producer services and 
other types of knowledge intensive operations.  
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“Thus, producer services density and the level of skills and education could both be expected to be related 
directly to productivity and per capita income” (Hansen, p. 90. 1994). 
 
On the other hand, it is very difficult to define productivity in the producer service industry 
in a measure of units. Such as how many phone calls an operator can take in a specific time 
period, this kind of service can be measured in information efficiency but not in productivity 
in form of units (Grönroos et al, 2004). Therefore, one has to be careful when using the 
words efficiency and productivity. According to Ojasalo (1999), the term efficiency reflects 
the input side of the production. “It is the degree to which the system utilizes the right resources” 
(Ojasalo, 1999, p. 9), hence, an increase in productivity could be explained by a; higher 
efficiency of creating values (lower costs), or a greater efficiency in generating more values 
(higher quality) (ibid).  
Ojasalo (1999) continues to argue that there are also an external side of the relation between 
efficiency and productivity, namely; the qualitative aspect of keeping satisfied customers. 
Where, productivity should be examined, in the perspective of the most cost effective 
(economic efficiency) and timely importance of reaching service purchaser satisfaction.    
 
When trying to understand these complex definition and relationships between productivity 
and efficiency, one can observe graph 2.2. Where the distinguish differences of technological 
and economical efficiency are demonstrated.  
 
            

 

            

Graph 2.2 Technology and Economic Efficiency9 
 
When considering an individual firm that is producing X1 and X2. Where, the Isoquant curve 
is fixed by technology, and when reaching a point on the Isoquant curve the firm has 
achieved a technological efficiency (Varian, 2006). On the other hand, the Isocost line 
demonstrates the cost minimisation (economic efficiency) for an individual firm (Frisch, 
1965). As a result, when reaching point C the individual firm will over use its inputs, e.g. 
producing more than what is favourable. Hence, the optimal production would be at point 
A, since this point indicates both economic and technological efficiency.  

                                                      

9 Author’s own construction from; Varian (2006), Frisch (1965) and Jehle & Reny (2001) 
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3  Empirical Studies  
 
When combining the theoretical framework, where issues such as the choice of location for 
both producer services and manufacturing industries were discussed, the theory can now be 
applied to Jönköping County. Thus, it should be seen how the mutual interaction of these 
industries can contribute to a larger market potential for producer services within this area. 
 
First, section 3.1 will shortly explain the geographical and industrial locations of Jönköping. 
This small introduction gives the reader the necessary background information when later 
entering the descriptive statistics in section 3.2. This part will demonstrate the differences in 
labour and educated labour share between the county and Sweden, in terms of both 
manufacturing and producer service industries. Next, the study will go deeper and examine 
these conditions on a municipality level in the county. Finally, the three largest producer 
services branches will be examined in relation to education, productivity and gross profit 
percentage (GPP) in the different municipalities.  All the statistics will be compared to the 
Swedish average rate. Furthermore, in sections 3.3 and 3.4, the econometric models, 
measurements and regression result will be presented.  
 

3.1  Geographical and Industrial Locations in Jönköping County 
 
The favourable location of Jönköping County, gives the region closeness to the three largest 
populated districts in Sweden; Stockholm, Göteborg and Malmö. Within a radius of 350 km 
from the County, approximately 80 percent of the Swedish inhabitants are located.   
            

 
            

Figure 3.1  Jönköping County10 

                                                      

10 The author’s own construction  
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Furthermore, the regions economic centre; Jönköping, is situated where the most important 
road and infrastructure network crosses in the region (Andersson et al, 2005).  
 
In the theoretical framework the location theory in terms of distance was demonstrated, 
where minimisation of transport and transaction cost was an essential part in the optimal 
location. When measuring the distances within in the county, one can observe in table 3.1 
the distances between each principal town in every municipality. The distance is measured in 
time (minutes) between the Central Stations in each town. Moreover, the time spent by car 
between the municipalities is calculated in real time, e.g. the effective time spent on constant 
driving (Vagverket.se).  
  

Table 3.1  Distance matrix in Time (minutes)11 

 Ane Gno Mul Hab Gis Vag Jön Näs Vär Säv Vet Eks Tra 
Aneby - 91 72 64 106 63 46 29 86 53 51 24 27 
Gnosjö 91 - 65 71 21 38 57 81 30 70 92 96 110 
Mullsjö 72 65 - 13 66 50 27 67 73 85 96 82 90 
Habo 64 71 13 - 72 42 20 59 64 77 88 73 82 
Gislaved 106 22 66 72 - 65 66 97 39 81 103 111 120 
Vaggeryd 63 38 50 42 65 - 28 52 32 43 65 67 81 
Jönköping 46 57 27 20 66 28 - 40 51 63 69 55 65 
Nässjö 29 81 67 59 97 52 40 - 74 34 35 22 59 
Värnamo 86 30 73 64 39 32 51 74 - 47 69 89 103 
Sävsjö 53 70 85 77 81 43 63 34 47 - 27 35 73 
Vetlanda 51 92 96 88 103 64 69 35 69 27 - 34 72 
Eksjö 24 96 82 73 111 67 55 22 89 35 34 - 44 
Tranås 27 110 90 82 120 81 65 59 103 73 72 44 - 

 
The distances within the region are not considered to be a negative issue since there is a well 
developed infrastructure, hence a short travelling time.  
 
Jönköping County is considered to be a successful industry region with auspicious growth 
and strong manufacturing business (Eriksson, Agndal, Brunninge, Bäckström, Karlsson, 
2000). Moreover, the county has the highest density of manufacturing industries in Sweden, 
which are characterised by small and middle sized firms (Andersson et al, 2005). In 2004, the 
region had 45 543 or 29.8 percent of the total labour force employed in the manufacturing 
business (SCB).  
 
According to Andersson et al, the county has a comparative advantage in:  

� Wood and wood articles    (20)12 
� Rubber and Plastic products    (25) 
� Metal articles      (27-28) 
� Machinery      (29) 
� Electrical machinery and electrical products (30-32) 
� Furniture      (36) 

 

                                                      

11 Source: Vagverket.se 
12 SNI codes, for more details, see appendix 1   
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Moreover, 35 500 people or 20 percent of the total labour force, works in these six branches 
(SCB).  
 
The producer service industry is a considerable smaller sector than the manufacturing 
industry, and the county has a lower share of producer services than the average rate in 
Sweden.  
 
The three largest producer service industries are:  
 

� Transport sector and mail deliveries   (60-64) 
� Consulting, Law, Accounting and Marketing  (74-74,74812, 74814, 74.879) 
� Rentals of premises, Labour and Machinery  (70-71. 74,501-74,502) 

 
Where, 12078 employees or 7.9 percent of the total labour force works within these 
branches. Additionally 82.5 percent of the total producer service labour force is employed in 
these three service sectors (ibid). Logically, the transport sector is the leading producer 
service in almost all of the county’s municipalities, since as already mentioned, the major 
road and train networks crosses Jönköping.  
 
When comparing the manufacturing industries with the service sector, there are some 
distinguishing differences. This can be seen in graph 3.1 and 3.2, where graph 3.1 shows the 
development in time for number of workers and graph 3.2 demonstrate how the number of 
work places have progressed over the latest decade. 
 

Graph 3.1 Time Series, Number of Workers   Graph 3.2 Time Series, Number of Work Places 
                 (1990-2004)     (1990-2004) 
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Source: Adapted data from SCB (2004)  Source: Adapted data from SCB (2004) 

 
As mentioned earlier, in graph 3.1, one can observe that the number of workers is 
substantially higher in the manufacturing industry than in the producer service sector. On 
the contrary, in graph 3.2, one can see that there is a higher amount of working places in 
producer services than in the manufacturing industry.  
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These diverse outcomes can be explained by the fact that there are fewer manufacturing 
firms, but the existing manufacturing businesses are on the contrary larger in size. As a 
result, the manufacturing companies have a greater number of workers and smaller amount 
work places. Within the producer service industry the structure is the opposite, where the 
sector is represented by numerous companies, but with a smaller amount of workers. 
Nonetheless, the share of producer service firms is still smaller in Jönköping County than 
the country average. The domestic share is 20 percent, corresponding to only 13.8 percent in 
Jönköping County (SCB).  
 
However, the county’s industrial structure is not homogenous, since it deviates between the 
municipalities. Hence, the county can be divided into four smaller areas: 
 

� Jönköping: the economic centre and where the university is located. The municipality 
also consists of larger enterprises and with a higher degree of differentiated producer 
services, in excess of the three largest that have already been mentioned. An example 
of a producer services that is located in Jönköping but are scarce in the rest of the 
county is; data-consulting, data-processing, system and computer programming. The 
municipality also has a higher degree of educated labour.  

 
� The GGVV – area or Gnosjö area (Gislaved, Gnosjö, Vaggeryd and Värnamo): the 

symbol of “Gnosjö spirit” originates from these municipalities. The area is also 
characterised as a dynamic small-firm cluster with low unemployment (Eriksson et al, 
2000).  Most of the county’s rubber, plastic and metal articles are produced in these 
municipalities. On the other hand, this area contains the lowest share of producer 
service workers in the whole county. 

    
� The Highland: (Aneby, Eksjö, Nässjö, Sävsjö, Tranås and Vetlanda): Generally have 

a lower growth than the rest of the county. The Highland area is also suffering from 
back-country/periphery problems (Eriksson et al, 2000). Nevertheless, these 
municipalities are producing the significant part of the wood articles and the 
furniture in the county.  

 
� Mullsjö and Habo: They are located in the north-western part of the county, and are 

mainly producing electrical machinery and products. 
 
 

3.2 Descriptive Statistics 
 
In Table 3.2, one can observe the employment shares in the manufacturing and producer 
service industries for both Sweden and Jönköping County. The employment shares in 
Sweden are calculated as; the total number of workers in the given sector divided by the total 
number of workers in the whole country. The same assumption is considered when 
calculating the employment share in the county, where, the total number of workers in the 
given sector is divided by the total number of workers in the whole Jönköping County.  
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Table 3.2  Employment shares in Manufacturing and Producer Service Industry for 
2004 

% labour share in 
manufacturing 
Sweden 

% labour share in 
manufacturing 
Jönköping County 

% labour share  in 
producer services 
Sweden 

% labour share  in 
producer services 
Jönköping county 

16.5 29.8 14.5 6.9 

Source: Adapted company statistics (2004) from SCB.se 
 
When comparing the employment shares within the manufacturing industry, one can see 
that the labour share is considerably larger in Jönköping County than in the remaining part 
of Sweden. On the other hand, the region has a much lower employment share within 
producer services than the domestic average rate. This also proves the assumptions made in 
relation to graph 3.1, that Jönköping County has a smaller producer service industry than the 
average in Sweden in relation to number of employees in each sector. 
 
In table 3.3, one can observe the educated labour share in both the manufacturing and 
producer service industry. The share of educated labour is based on the total number of 
workers in the manufacturing or producer service industry divided by the total number of 
workers in the given industries. Education is measured as at least 2 years of tertiary 
education.  
 
Table 3.3 Educated Labour Forces in Manufacturing and Producer Service Industry 

for 2004 

Educated labour 
share in 
Manufacturing 
Sweden 

Educated labour share 
in Manufacturing 
Jönköping County 

Educated labour share 
in producer services 
Sweden 

Educated labour share in 
producer services 
Jönköping County 

23.4 14.2 41.4 27.9 

Source: Adapted company statistics (2004) from SCB.se 
 
In Sweden, including Jönköping County, we can see that the producer service industry has a 
higher degree of educated labour. This can be explained by that producer services are 
dependent on educated labour. Nonetheless, the county has a lower share of educated labour 
in both types of industries than domestic average. 
 
Table 3.4, demonstrates the same relation as the previous tables, but on a municipality level.  
The arrow indicates if the value is higher or lower than the average rate in Sweden.  
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Table 3.4 Employment Shares and Education in Different Municipalities, 
compared to domestic rates for 2004 

Municipality % labour share  
manufacturing 

% labour share 
producer 
services 

Educated labour 
share  
manufacturing 

Educated labour share  
producer services 

604 Aneby 39.1 (↑) 4.8   (↓) 15.9  (↓) 17.5  (↓) 
617 Gnosjö 63.7 (↑) 3.1   (↓) 11.5  (↓) 17.1  (↓) 
642 Mullsjö 41.0 (↑) 6.9   (↓) 16.5  (↓) 19.5  (↓) 
643 Habo 41.9 (↑) 5.6   (↓) 16.1  (↓) 17.0  (↓) 
662 Gislaved 49.8 (↑) 5.9   (↓) 11.3  (↓) 18.9  (↓) 
665 Vaggeryd 45.1 (↑) 6.2   (↓) 11.2  (↓) 11.5  (↓) 
680 Jönköping 17.1 (↑) 14.4 (↓) 21.9  (↓) 33.9  (↓) 
682 Nässjö 25.1 (↑) 9.7   (↓) 14.8  (↓) 21.3  (↓) 
683 Värnamo 34.2 (↑) 8.7   (↓) 13.4  (↓) 24.1  (↓) 
684 Sävsjö 31.3 (↑) 7.7   (↓) 11.3  (↓) 14.6  (↓) 
685 Vetlanda 40.1 (↑) 4.6   (↓) 14.3  (↓) 23.5  (↓) 
686 Eksjö 19.1 (↑) 4.9   (↓) 12.9  (↓) 21.1  (↓) 
687 Tranås 33.0 (↑) 9.7   (↓) 13.1  (↓) 19.4  (↓) 
Source: Adapted company statistics (2004) from SCB.se 
Arrows indicates if the value is higher or lower than the average rate in Sweden. 
 
As we already know, the county has a higher density of manufacturing industries than the 
rest of Sweden, the same patterns can also be observed at the municipality level. All the 
municipalities have a higher employment share than domestic average. Gnosjö has the 
highest employment share within the manufacturing industry, 63.6 percent. Although at the 
same time Gnosjö has the lowest share of labour in the producer services, corresponding to 
only 3 percent.  
 
However, one can also observe that the producer service industry has the highest share of 
educated labour, which is the same as in the previous table. The economic centre; 
Jönköping, has the highest educated employment share in the county in terms of both 
industries.  This can mainly be explained by two distinct reasons. First; the location of the 
university which logically brings a higher share of educated labour. Secondly, Jönköping is 
the largest city in the county, and as it was stated in the theoretical background; cities are 
more attractive for educated individuals, since it is easier to find a potential employer.  
 
In table 3.5, one can observe the wage level differences between Sweden and Jönköping 
County, where the wage level is measured in an index form. The index explains how the 
average wage level in the county is related to the average level in Sweden. If the index is 
above 100, then the wage level is higher than the domestic average, and in the contrary, 
when it is below 100, the wage level is lower than the Swedish average.  
 

Table 3.5  Average Wage Level in Sweden and Jönköping County for 2004 

Average wage  
manufacturing 
Sweden 

Average wage 
manufacturing 
Jönköping County 

Average wage   
producer services 
Sweden 

Average wage  
producer services 
Jönköping County 

100 

(282 583) 

88 

(248 407) 

100 

(284 747) 

92 

(259 697) 

Source: Adapted company statistics (2004) from SCB.se 
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Comparing the average wage level of Jönköping County with Sweden, one can notice that 
the wage level is considerably lower in the county for both of the industries.   
                                                                                                                                                                                                                                                          
At the a municipality level one can observe the same trend, where all municipalities in the 
county have a lower wage level than the average rate in Sweden. Nonetheless, Jönköping has 
the highest wage in the county, which can be explained by earlier statements; namely that it 
is the largest city in the county with a high educational attainment. Thus, when comparing 
the different municipalities in the county with each other and having Jönköping as a 
reference index of 100. One can observe that the average wage levels within the county tend 
to have small differences.  
 
In table 3.7, one can examine the three largest producer service sectors in Jönköping County 
and the given labour share for each branch. 
 

Table 3.6  Average Wage Level in Different Municipalities for 2004 

Municipality Average wage level  
Manufacturing 

Average wage level  
producer services 

604 Aneby 91     (244 631)  91     (246 728) 
617 Gnosjö 88     (237 835) 73     (197 596) 
642 Mullsjö 88     (237 064) 81     (218 758) 
643 Habo 82     (222 401) 81     (218 225) 
662 Gislaved 90     (241 583) 95     (257 601) 
665 Vaggeryd 91     (244 235) 82     (220 222) 
680 Jönköping 100   (269 672)     100   (270 111) 
682 Nässjö 91     (246 136) 95     (257 081) 
683 Värnamo 91     (246 346) 97     (261 546) 
684 Sävsjö 88     (238 345)  98     (263 375) 
685 Vetlanda 90     (243 552) 95     (257 211) 
686 Eksjö 94     (254 230)  86     (233 523) 
687 Tranås 90     (243 573)     80     (216 684) 
Source: Adapted company statistics (2004) from SCB.se 
 
Approximately 83 percent of the total labour force within producer services is employed in 
these three sectors. Moreover, one can also observe the education intensity, which can be 
defined as: 
 
 

torsecgiventheinForceLabourTotal

EducationTertiaryofyears2leastatwithskerWorofNumber
IntensityEducation =  (3.1) 

 
Education intensity explains the share of educated labour in a given sector, and in table 3.7 
one can observe the result as index values to easier distinguish the differences between the 
county and the domestic rate. As can be noticed, the education intensity is lower in all of the 
sectors.  
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Table 3.7  Country and County Statistics of Branches, Labour Share and   
Education for 2004 

Producer Service Branches 
 
Jönköping County  

% labour 
share in the 
given sector 
Jönköping 
County 

Education 
intensity 
Jönköping 
County 

Producer Service Branches 
 
Sweden 

% labour 
share in the 
given sector 
Sweden 

Education 
intensity 
Sweden  

(1) Transport sector and 
mail deliveries 
 
(2) Consulting, Law, 
Accounting and 
Marketing 
 
(3) Rentals of premises, 
Labour and Machinery 

(1) 45.9 
 
 
(2) 25.1 
 
 
 
(3) 12.0 

(1) 56 (11.9) 
 
 
(2) 88 (48.9) 
 
 
 
(3) 73 (26.0) 

(1) Consulting, Law, 
Accounting and 
Marketing  
 
(2) Transport sector and 
mail deliveries 
 
(3) Rentals of premises, 
Labour and Machinery 

(1) 29.5 
 
 
(2) 26.6 
 
 
 
(3) 11.3 

(1) 100  (55.5) 
 
 
(2) 100  (21.2) 
 
 
 
(3) 100  (34.4) 

Source: Adapted company statistics (2004) from SCB.se 
Values within brackets represent a percentage value of the intensity in the County. 
 
However, as already mentioned in the section 3.1, the transport and mail sector is the largest 
producer service branches in Jönköping County in terms of labour share. Roughly 45.9 percent 
of all producer service labour is employed within these sectors compared to the Swedish 
average of 26.5 percent. Furthermore, the second and third largest producer service sectors 
are; consulting, marketing, accounting, law, and rentals of labour machineries and premises.   
 
In appendix 2, table A2.1; one can observe the statistics on a municipality level, where we can 
notice the same pattern as in the previous table. Namely, that the transport and mail sector is 
the largest branch and that education intensity is smaller than the domestic average. Although 
in Aneby, Mullsjö and Jönköping they have a slightly higher average in some of their branches. 
Moreover, Jönköping has a higher share of workers in data-consulting, data-processing, system 
and computer programming, instead of rentals of labour machineries and premises, as the rest 
of the county has.    
 
However, in table 3.9 and 3.10, one can see the differences in wage level, labour productivity 
and gross profit percentage (GPP) for the different producer service sectors, where labour 
productivity and GPP can be defined as;  
 

skerWor.No

AddedValue
oductivityPr =        (3.1) 

 
 









−=

−
=

pY

wL
1

AddedValue

SumWageAddedValue
GPP     (3.2) 

                          
Labour productivity reflects the sectors wage capacity; hence, this measures the ability for a 
specific branch to attract skilled labour. Furthermore, GPP is a method to examine the 
sectors profitability as a way to understand the sectors investments capacity (Andersson, 
Andersson & Friis, 2005) and to study the efficiency of the sectors performance13.  

                                                      

13 http://www.12manage.com/methods_gross_profit_percentage_sv.html 
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In equation 3.2, one can also notice that the GPP is equal to the gross profit share minus 
one, which is directly correlated to function 2.7 in the productivity section. Furthermore, if 
the numerator (wL) is higher that the denominator (py), the company has higher labour costs 
than revenue, and the firm will not be profitable. Consequently, GPP is therefore a good 
measure of how the company’s efficiency is between the wage sum and the value added.  
 
By comparing the three largest producer service branches in Jönköping County to the 
domestic average, one are able to estimate the competitive strength of the three sectors in 
the region compared to Sweden.   
 
In table 3.9 and 3.10, one can observe the wage level, labour productivity and GPP on both 
Swedish and Jönköping County levels. Again one can notice that the differences between the 
two research areas are measured in an index form.  
 
Table 3.8 Branches, Average Wage Level, Productivity and Gross Profit Share in 

Sweden 

Producer Service Branches 
 
Sweden 

Average wage 
Branches 
Sweden 

Labour 
Productivity 
Sweden 

Gross profit % 
Sweden 

(1) Consulting, Law, Accounting 
and Marketing 
 
(2) Transport sector and mail 
deliveries 
 
(3) Rentals of premises, Labour 
and Machinery 
 
(4) Data-consulting, data-
processing, system and computer 
programming 

(1) 100 (281 066) 
 
 
(2) 100 (283 548) 
 
 
(3) 100 (261 254) 
 
 
(4) 100 (358 206) 

(1) 100 (460 565) 
 
 
(2) 100 (600 849) 
 
 
(3) 100 (783 576) 
 
 
(4) 100 (584 864) 

(1) 100 (38.9) 
 
 
(2) 100 (52.8) 
 
 
(3) 100 (66.7) 
 
 
(4) 100 (38.8) 

Source: Adapted company statistics (2002 and 2004) from SCB.se 
  
When comparing table 3.9 and 3.10, one can observe that Jönköping County has lower levels 
of wage, labour productivity and GPP than domestic average. This implies that the three 
largest producer services in the county are less developed compared to the situation at the 
national level.  
 
Table 3.9 Branches, Average Wage Level, Productivity and Gross Profit Share in 

Jönköping County 

Producer Service Branches 
 
Jönköping County 

Average wage  
Branches 
Jönköping County 

Labour 
Productivity 
Jönköping County 

Gross profit % 
Jönköping 
County 

(1) Transport sector and mail deliveries 
 
(2) Consulting, Law, Accounting and 
Marketing 
 
(3) Rentals of premises, Labour and 
Machinery 

(1) 87  (247 436) 
 
(2) 89  (249 940) 
 
 
(3) 93  (242 271) 

(1) 33 (201 164) 
 
(2) 61 (283 201) 
 
 
(3) 36 (285 301) 

(1) 43 (-22.8) 
 
(2) 31 (12.0) 
 
 
(3) 84 (55.7) 

Source: Adapted company statistics (2001 and 2004) from SCB.se  
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In appendix 2, table A2.2. One can consider the same data on the municipality level, and 
once again the same trend is observed. The wage level is lower for almost all the 
municipalities in the county. The exception is Habo and Aneby in rentals of premises, labour 
and machinery, where they have an average wage level that is higher than the domestic 
average, but in contrast a lower productivity and GPP. Only a few sectors and municipalities 
can reach the same standard in productivity and GPP as the average rate in Sweden. For 
example, in transport and mail business, merely Eksjö has a higher productivity and GPP. 
Vaggeryd has a greater productivity and GPP within consulting, marketing, accounting etc. 
Nässjö has a higher productivity and GPP in rentals of premises, labour and machinery. 
Finally, Jönköping have a higher labour share, productivity and GPP in data-consulting, 
data-processing, system and computer programming. On the other hand it has lower wage 
level than the average rate in Sweden. 
 
From equation 3.3, one could observe that the rate of value-added has to be greater than the 
wage level to achieve a positive effect on the GPP. However, statistics indicate that 
Jönköping County and its municipalities have a negative GPP in some of their producer 
services. We also know that the wage level is lower in the county than domestic average. 
Consequently, this means that the wage level is not the issue, instead on can consider the 
productivity as being the problem. This assumption can be confirmed by those 
municipalities which above where stated as being exceptions to the general country trend 
(Eksjö, Vaggeryd, Nässjö, and Jönköping). These areas all had a higher productivity level 
than the domestic average and in addition to a greater GPP, while the rest of the county 
were underperforming in this field. 
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 3.2.1  Summary of Descriptive Statistics 
 
When summering the descriptive statistic section one can consider four aspects;  
 

� The county has a higher density of manufacturing businesses and additionally a 
greater employment share within the industry. On the other hand it has a lower wage 
and education intensity. Theses facts are also confirmed on a municipality level. 

 
� When analysing the producer service industry in the county, one can observe that the 

county and most of the municipalities are specialised in transport and mail services.  
� The county has also lower wage level and education intensity within the service 

business. This can cause a long run problem, since we know from the theoretical 
background how significant an educated labour force is for the growth of both 
manufacturing and service industries. Nevertheless, the education intensity is greater 
within the producer service sector than in the manufacturing industry.   

 
� The county can face several problems in a near future concerning the producer 

services. Even though the county is specialised in the transport and mail services, the 
productivity are considerably lower in the county when comparing to domestic 
average. Moreover, the GPP’s have a negative value, which can be explained by the 
low productivity, since the wage level is lower than the average rate in Sweden. The 
low GPP also indicates that the three largest producer service branches are 
considered to have low profits after the wage-sum has been paid. Since, the GPP 
measures the profitability; it also gives an indication on the investment capacity. In 
these three sectors the investments capacity turns out to be a problematic issue. Low 
investments abilities will have a negative effect on the competition for producer 
services in the Jönköping area. Since low levels of investments in the industry holds 
back the development. As a consequence, this can be a problem in long run and as it 
was stated in the theoretical section, producer services are a competitive factor for 
the manufacturing industry. Thus, a qualitative and productive producer services 
sector is absolutely necessary. In section 2.3.4, it was stated how productivity, 
education intensity and wage level are correlated. Thus, the low productivity could be 
explained by the low educational intensity. The other two producer service branches 
that where investigated are also considered to a less developed sector compared to 
national standards.  

 
The competitiveness of producer services in Jönköping County is believed to have an 
alarming problem. When relating the county’s history of being a successful industry region 
within the manufacturing industry, with the theoretical background it is contradictious. In 
the theory it was namely stated that; where there are strong manufacturing industries, there 
are also well developed producer service businesses. Since, a high density of manufacturing 
firms give the producer service industry a high market potential.  
 
The county and its municipalities have not a beneficial and competitive position in relation 
to the rest of Sweden. The econometric section is going to analyse the market potential and 
what factors are affecting the labour productivity within the manufacturing business. 
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3.3 Econometric Models and Measurement 
 
This section is going to present the regression models and outline on what basis the 
dependent and independent variables have been chosen. In relation to the main purpose I 
have decided to use two different regression models. The first regression model will examine 
how the accessibility to producer services is in Sweden. Regression two will study the labour 
productivity within the manufacturing business, on a Swedish municipality level. 
Consequently, the purpose of this section is to acknowledge which variables are significant 
in explaining the market potential for producer services and which variables are positively 
correlated to the labour productivity within the manufacturing industry.  
 
Regression Model 1  - Accessibility Dimension 
 
Regression model 1 is testing the accessibility dimension in Sweden. The regression is using 
the number of working places of producer services in Sweden as a dependent variable.  The 
independent variables are the accessibility inside the municipality, inside the region and 
outside the regions. Two dummy variables are also used, one for economic centres and one 
for small municipalities. 
 

ε DD OutsideRegln β  InsideRegIn β InsideMun ln β α  lnWP SML
2

EC
13l1 ++++++=  

 
My intention is to distinguish the mobility of producer service purchasers. Hence, do consumers 
purchase producer service predominantly from within the municipality, the region or outside the region?  
 
By dividing a region into three different parts, inside municipality, inside region and outside 
the region, I will be able to find out in which part the potential market for producer services 
lies.  
 
This is importance because there exist an indirect competition between municipalities since 
new establishments in a district have a negative effect on the surrounding areas. The 
meaning of this regression is to understand how the spatial competition on the supply side 
can be interpreted (Andersson & Klaesson, year not specified). Moreover, equations A3.1, 
A3.2 and A3.3 are demonstrating how the accessibility dimension is calculated, and they can 
be found in appendix 3.  
 
Regression model 1 is a log-log model, which means that both dependent and independent 
variables are logged. Table 4.1 present the variable explanations.  
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Table 3.10   Variable Description 

Variables Explanation 

ln ΣWP Total sum of work places (Dependent) 

α Constant 

ln InsideMun Log inside municipality 

ln InsideReg Log inside region 

ln OutsideReg Log outside region 

Dummy 1 EC Economic Centre in a LA-region 

Dummy 2 SML Small Municipality in a LA-region 
 

The expected outcome of regression model 1, is that the inside municipality and inside  
region variables should have different levels of significance, with positive beta values. On the 
other hand, the outside region variable is also expected to have a significant value, but with a 
negative correlation to the dependent variable.  
 
 
Regression Model 2 – Labour productivity within the Manufacturing Industry 
 
Regression model 2 will examine if share of producer service workers, educated producer 
service worker and population are affecting the dependent variable; labour productivity 
within the manufacturing industry.  
 

εPopln βPsEduln βPsln βα Prodln 321 ++++=    

 
The variables are based on Swedish data on municipality level, thus, this enables me to study 
the correlations between the dependent and independent variables of municipalities in 
Sweden. Moreover, this will also illustrate how the labour productivity within the 
manufacturing industry is affected by producer services, as well as the importance of 
educated producer services workers and population. The population variable will reflect if 
the size of the municipality matters, e.g. it gives the equation a spatial perspective.    
 
This regression model is of importance; since it is stated in the theoretical framework how 
producer services directly contributes to an increased productivity within the manufacturing 
industry. Moreover, the same assumptions hold for the educated labour force in producer 
services and thus these two variables are vital when investigating the productivity. The 
population variable is as mention above, testing if the size of the region in terms of 
population has a correlation to the labour productivity variable. 
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Table 3.11   Variable Description 
Variables Explanation 

ln Prod Log productivity within manufacturing  industry at municipality level in Sweden 
(Dependent) 

α Constant 

lnPs Log share of workers in producer services in each municipality  
(Total number of producer services workers in each municipality / population) 

lnPsEdu Log educated labour force within the producer service industry  
(At least 3 years of tertiary education within producer service workers /  

total number of producer services workers) 

lnPop Log population in each municipality 
 
The expected impact of regression model 2 is; that the share of producer services, educated 
labour force within the producer service industry and population are likely to have different 
levels of significance.  
 
 

3.2   Regression Results 
 
Before the regression is performed the data has been checked for possible errors through the 
existence of large outliers. However, no variations out of the ordinary were found. 
Additionally, scatter-plots were used to conclude if the data required a logged relation to 
achieve a better fit. The outcome revealed that both the regressions should have logged 
variables. Moreover, a possible subsistence of troubles concerning obtaining a BLUE 
regression was also tested (Gujarati, 2003). Additionally the VIF values indicated an absence 
of multicollinearity for regression 1, e.g. below a value of 10, and a small indication for 
regression 2 (Pallant, 2001). 
 
Regression Model 1 – Accessibility dimension 
 
In this log-log regression of Sweden, inside municipality and outside region were found 
significant. Moreover, the R2 value indicates that the independent variables can explain 83.4 
percent of the dependent variable, ceteris paribus.  

 
Table 3.12  Regression Result 

 α ln InsideMun ln InsideReg ln OutsideReg EC SML 

β - 
values 

-9.42 0.83* -0.004 -0.118* 0.023 -0.24* 

t – 
values 

-14.97 27.93 -0.52 -5.118 0.255 -3.52 

  R2    0.834 Adjust. R2    0.831 N  287   

* Significant at 1 percent 
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The outside region coefficient has a negative beta value, which indicates that the correlation 
between outside region and the dependent variable are negative. This could mean that the 
service purchaser prefers to not buy the service outside the region; one explanation could be 
the higher cost in terms of longer distances. Moreover, when the number of work places 
within the producer services increases by 1 percent, the outside region variable decreases by 
0.118 percentages. This is in line with theory; hence, that one establishment in an area has a 
negative effect on the surrounding districts, ceteris paribus.  
 
On the other hand, the inside municipality variable have a positive relationship to the 
dependent variable. This can be confirmed by the theoretical framework as well, where it 
was stated that a service purchaser chooses to buy services from the closest service provider 
as possible, to minimise the transaction and transportation costs. Thus, as long as there are 
service suppliers inside the municipality, the service purchaser will prefer those. Consequently, 
if there are service providers inside the municipalities, one tends to purchase producer services at the 
municipality level in Sweden, when measuring the accessibility dimension. In other words, there will be 
some sort of market potential for producer services as long as there are service providers at 
municipality level.   
 
The SML dummy has a negative correlation to the dependent variable. This suggests that the 
service sector tend to locate its businesses in larger municipalities, hence the negative 
relationship. This can as well be confirmed by the theory, since larger municipalities have a 
higher degree of potential producer service purchasers.  
 
Surprisingly, the inside region variable was found to be insignificant. This confirms the 
previous statements that the service purchaser tends to buy services as close as possible to 
Home. Consequently, the results are almost in line with the expected results. 
 
In table 3.13, one can observe the residual values for Jönköping County from regression 
model 1. Smaller values in the residuals imply a better fit between the predicted and the 
actual values (Studenmund, 2001). Moreover, the problem with a residual analysis, where a 
small data set can “over-fit” the model or were a large data set can make a residual analysis 
unnecessary, are assumed to be irrelevant in this case (Cameron & Trivedi, 2005).  
 
Since we know from the equations A3.1 – A3.3, that the accessibility dimension is calculated 
based on distance and wage level; one can determine the expected work places in the 
producer service industry based on the above mention premises. Hence, in table 3.13, 
Gnosjö has an actual value of 47 (work places) and a predicted rate of 132.16 (work places). 
When calculating a ratio between theses two values one gets -64.44 percent, which is the 
highest percentage value in the county. This basically means that Gnosjö has 64.44 percent 
fewer producer services than the predicated rate when using measures of the required wage 
level. In other words; at the given wage level, there should be 64.44 percent more producer 
services. This assumption holds for all the municipalities which have negative ratios. 
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Table  3.13 Residual values from the regression model 1 

Municipality Predicted Value  (Ŷ) 
Work places 

Actual Value (Y) 
Work places 

Actual – Predicted 
Predicted 

604 Aneby 41.4 50 20 % 
617 Gnosjö 132.2 47 -64.4 % 
642 Mullsjö 64.8 49 -24.4 % 
643 Habo 83.7 69 -17.6 % 
662 Gislaved 218.1 176 -19.3 % 
665 Vaggeryd 137.8 69 -49.9 % 
680 Jönköping 927.9 1038 11.9 % 
682 Nässjö 228.9 178 -22.3 % 
683 Värnamo 325.5 258 -20.8 % 
684 Sävsjö 71.7 67 -6.6 % 
685 Vetlanda 147.4 155 5.2 % 
686 Eksjö 126.1 124 -1.7 % 
687 Tranås 157.1 133 -15.4 % 
 
In contrast, there are three municipalities that have positive ratio values; Aneby, Jönköping 
and Vetlanda. This means that they have 20, 12 and 5 percent more work places respectively, 
within producer services than what is expected.  
 
For the county as whole it can be noticed that approximately 77 of the municipalities have 
less work places in producer services than can be expected when considering the accessibility 
dimension as a measure. On the premises, one can interpret that a majority of the 
municipalities have some sort of market potential for producer services when measuring 
distance and salaries.  
 
 
Regression Model 2 – Labour productivity within the Manufacturing Industry 
 
In the second regression model, labour productivity within the manufacturing industry is 
examined, where the labour share of producer services and educated producer service 
workers were found significant. The R2 value is 0.126, in other words the independent 
variables can be explained by approximately 12.6 percent of the dependent variable, ceteris 
paribus.  
 

Table 3.14  Regression Result 

 α lnPs lnPsEdu lnPop 

β - values 12.9 0.33* 0.47* 3.21 

t – value 13.8 2.5 3.21 1.57 

  R2   0.126 Adjust. R2   0.117 N  288 

* Significant at 1 percent 

The outcome is not a surprise, since it has been stated numerous of times in the theory how 
the manufacturing industry can benefit from producer services.  
The results imply that if the labour share within producer services increases by 1 percent, 
then the labour productivity within the manufacturing business increases by approximately 
0.33 percent, ceteris paribus.  



Empirical Studies 

 

35 

 
The same assumption holds for the educated labour share within producer services as well, 
where an increase of 1 percent will contribute with an increase of 0.47 percentages to labour 
productivity within the manufacturing business. This means that educated labour within the 
producer services industry contributes 0.14 percent more to the manufacturing industry then 
the total labour share of producer services. This was also mentioned in the theory in regards 
to how educated labour tends to be more productive.  
 
The regression result further indicates that the population variable was not significant. As a 
result, the size of the municipality does not matter in terms of population. Consequently, the 
result does not follow the expected impact since population was found to be insignificant.  
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4 Analysis 
 
The aim of this section is to analyse the descriptive statistics and the regression results to 
enable me to answer my purpose.  
 
According to theory, the manufacturing industry and producer service businesses have the 
same location patterns, where regional conditions and location factors are a vital attributes. 
Both industries desire to have a production advantage from scale economies and request a 
competitive network for specific knowledge. Nevertheless, producer services diverge slightly 
in their location decision; they tend to locate near its customers due to its contact intensive 
behaviour. When relating this to Jönköping County, which is considered to be a cluster area 
within the manufacturing industry, the region has comparative advantage in several different 
production areas which differs depending which municipality one are studying. Additionally, 
the county should according to theory have developed a specific producer service industry to 
unburden the manufacturing companies’ production stages.  
 
Even though Jönköping County and all the municipalities have a greater labour share in the 
manufacturing business than the average rate in Sweden, the producer service market is still 
small. However, the region is specialised in three producer services branches, namely: (1) 
Transport and mail, (2), Consulting, marketing, law, etc, and finally (3), Rentals of premises, 
labour and machinery. Nevertheless, there exist one big exception in the municipality of 
Jönköping, which is specialised in; data-consulting, data-processing, system and computer 
programming instead of rentals of premises, labour and machinery. Nonetheless, when 
analysing the region and compare it to domestic levels, one can outline several distinguishing 
problems that could generate difficulties for the region in a longer perspective.  
 
As we know from the theoretical framework, the producer services are developing into an 
important factor of production. Moreover, according to Martinelli (1991) producer services, 
such as telecommunication, obtaining information, R&D, design, marketing and etc, are 
becoming a fundamental competitive issues, where strategic planning and keeping a high 
productivity level are absolute vital.  Consequently, producer services are both an important 
rationalisation factor in addition to being a beneficial developing factor that may increase the 
competitiveness of the regions manufacturing business.   
 
In the descriptive statistics I pointed out several factors that are affecting the producer 
services market negatively in the county; low education intensity, wage level, GPP and 
productivity. With few exceptions the county and its municipalities have lower values in all 
of the mentioned features than the domestic average.  
 
However, before I start investigating the production problems in the producer service 
industry, I will first analyse the market potential of producer services and state the 
presumptions of the market potentials. Moreover, I will also analyse how the share of 
producer services workers, the educated labour within producer services and finally the 
population affects the labour productivity within the manufacturing business.  
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When analysing the market potential for producer services in the Jönköping region, I would 
like to categorise three main factors in relation to the existence of market potential: 
 

� The high density of manufacturing companies 
� The absence of producer services 
� The residual values 

 
The numbers from 2004 indicated that the Jönköping County had 2222 work places or 45 
543 employees14 in the manufacturing industry. On the contrary, in the producer service 
sector there are 2413 work places and 14 736 employees. The absence of producer services 
in relation to the high density of manufacturing firms should indicate some sort of market 
potential for producer services. In other words, we know that the area is considered to be a 
strong cluster area within the manufacturing industry; hence, logically there should also be a 
high market potential for both manufacturing and service industry.  
 
In table 4.1, one can observe the residual values from the regression model 1. The table 
illustrates the same data as in table 3.17 but the values between the brackets are added and 
they represent the labour share in producer services.  
 

Table 4.1 Residual Values 

Municipality Actual No 
Work places 

Actual – Predicted 
Predicted 

604 Aneby 50 (4.75 ) 20 % 
617 Gnosjö 47 (3.10) -64.44 % 
642 Mullsjö 49 (6.97) -24.36% 
643 Habo 69 (5.56) -17.59% 
662 Gislaved 176 (5.85) -19.29% 
665 Vaggeryd 69 (6.23) -49.92% 
680 Jönköping 1038 (14.38) 11.87% 
682 Nässjö 178 (9.68) -22.26% 
683 Värnamo 258 (8.65) -20.75 
684 Sävsjö 67 (7.70) -6.57% 
685 Vetlanda 154.99 (4.61) 5.15% 
686 Eksjö 124 (4.92) -1.68% 
687 Tranås 133 (9.67) -15.35% 

 
As already mentioned in the regression results section, the residuals explain how one can 
interpret a market potential. As a result, Gnosjö had the highest ratio, and consequently, 
there should be 64.44 percent more producer services in Gnosjö. However, to what extent 
this expansion should be performed differs across the different municipalities since they 
possess varying levels of market potential. The municipality of Vaggeryd is able to increase 
the number of work places with an approximately 50 percent, which is the second highest 
number in the county. On the contrary Eksjö can only raise the number of work places by 
approximately 1.70 percent.   
 
 

                                                      

14 SNI 17-36 
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The values of Aneby, Jönköping and Vetlanda are not calculated, since they already have 
positive values, thus, there are more work places than the accessibility dimension requires. 
Hence, these areas are assumed to not have a direct requirement of additional work places 
within the producer services.  
 
One of the reasons why the municipality of Jönköping has a positive ratio value can be 
referred back to what was found out from the descriptive statistics; that Jönköping has a 
higher degree of educated labour intensity, a higher percentage of producer service workers 
and finally they have a higher quantity of diverse producer services. Moreover, the third 
largest producer service industry in the municipality of Jönköping is the data-consulting, 
data-processing, system and computer programming. This kind of producer services is very 
rare in the rest of the county, which means that this type of producer service have a pattern 
to establish in the municipality of Jönköping and therefore also increase the value of the 
ratio.  
 
In table 4.1, it is also easy to observe the low labour share in relation to the number of 
producer service firms. As mentioned in section 3.1, this can be explained by that there is 
numerous small producer service firms with 1 or 2 employees, on the contrary, the labour 
share will raise as the number of work places increases.  
 
However, to summarise table 4.1, one can emphasise that approximately 77 percent of the county’s 
municipalities have a market potential in producer services. On the other hand, it does not say in 
which services sectors these work places should taking place.  
 
In the theoretical framework it was demonstrated why there is a mutual interaction between 
the manufacturing and producer service industry, where I pointed out several vital factors: 
When using external service providers, the individual manufacturing firm can use their own 
labour more efficient and productive. And from figure 2.3, one could observe the different 
production stages for a manufacturing firm, and where we may notice that the actual 
production is a very small part. Hence, usage of service providers will help the firm to focus 
on the actual production of the good. Thus in regression model 2, the correlation between 
share of producer services workers, the educated labour within producer services, population 
and finally the labour productivity within the manufacturing business are investigated.  
 
The result indicated that the same assumptions that have been stated previously, the share of 
producer services has a positive contribution to the labour productivity within the 
manufacturing business. The positive relationship between the dependent variable and the 
labour in producer service industry, where, if the usage of producer services increases by 1 
percent, then the labour productivity within the manufacturing business increase by 
approximately 0.33 percent. This can be explain by the fact that when the amount of 
workers increases in service sectors, the manufacturing industry can use the producer 
services suppliers instead of hiring more labour in the manufacturing business. This is a very 
logical assumption and it was also enlighten in section 2.3.3. Hence, a firm can purchase 
external services providers instead of having a worker that is only used 1/3 of the 
production procedure. In this way both the manufacturing and producer service industry can 
keep a high level of productivity. 
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Regression 3 in appendix 3, examines the independent variables impact on labour 
productivity within producer services. The dependent variable is based on a ration between 
the three largest producer services in Jönköping County, and logically the same branches at 
Swedish level. However, the labour share in manufacturing and producer service industries, 
education intensity and the sector dummy had different levels of significance. The interesting 
part is that while productivity in producer services increases with one amount, the labour 
share in manufacturing industry decrease by 1.40 percentages. This basically explains the 
same thing as the regression 2, but in an opposite aspect and in the Jönköping County.  
 
However, when investigating the educated labour share within the producer service 
industry’s impact on the productivity within the manufacturing business. One could notice 
that the educated labour in producer services had a 0.14 greater impact than the total labour 
share within the producer services. This basically follows the theory, and as it was stated in 
both section 2.3.3 and 2.3.4; producer services are more education intensive.   
 
The insignificant value of the population variable indicated that the size of the municipality 
in terms of population do not have any impacts on the productivity. In addition to this 
assumption, it was stated in the theory that metropolitan areas are generally more productive, 
but when testing this hypothesis to regression model 2, population had no effect on 
productivity.  
 
I have now been able to explain that the there is a strong positive correlation between an individual 
manufacturing firm and producer service providers in relation to greater productivity, on a municipality level in 
Sweden.  
 
When relating the county’s history of being a successful industry region through small and 
productive cluster areas within the manufacturing industry with the theoretical background it 
becomes contradictious. The theory and other studies from similar cluster regions have 
shown strong established producer services within these areas. When relating this to the 
Jönköping County it does not follow the same pattern. Instead the county has more or less 
lower levels of education intensity, wage level, productivity and GPP than the domestic 
average. The GPP demonstrated that the investment capacity is low in the three largest 
producer services. But in the present situation and historically, the lack of producer services 
have not affected the strong manufacturing industry in the county.  
 
Nevertheless, in a longer perspective it will cause several issues concerning both 
manufacturing and producer services. A particular anxiety should be the low education 
intensity, where the reason is that education is a crucial factor for the successful 
establishment of a strong producer service industry, since this sector is reliant upon educated 
labour. When again observing section 2.3.4 were it was stated how educated labour are 
contributing to a higher productivity, which in turns has positive effects on the wage level. 
This assumption was also confirmed in the second regression, where educated service 
workers contributed a greater degree to the manufacturing industry.  
 
Furthermore, the competitiveness of producer services in the Jönköping County is believed 
to have serious troubles, where one can ascertain that the area lack a beneficial and 
competitive position in relation to the rest of Sweden. 
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From another point of view one can consider that the low education intensity and 
productivity are two explanations to why there are few service providers. With lower wage 
levels, the educated labour may leave the county for higher salaries in other regions. 
Moreover, low productivity may lead to unprofitable circumstances which hold investments 
at lower levels. However, I will leave these questions to be answered by future studies.  
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5  Conclusion 
 
The purpose of this thesis was to examine the market potential for qualitative producer 
services within the manufacturing industry in Jönköping County. In addition to the main 
purpose, the idea was to achieve fundamental indication of the supply of services in the 
county and its municipalities. In relation to the main purpose, I also want to examine which 
factors that can assist to either enlarge or preserve a long run high qualitative service industry 
 
Jönköping County and the municipalities have a larger labour share within the 
manufacturing business than the average domestic rate. However, on the contrary the 
producer service market is still small and undeveloped in the region. Nevertheless, the 
county and its municipalities are specialised in three producer services branches, namely: 
Transport and mail (SNI 60-64), Consulting, marketing, law, etc (74), and finally, Rentals of 
premises, labour and machinery (SNI 71-72). However, the municipality of Jönköping has 
developed a specialisation in; data-consulting, data-processing, system and computer 
programming (SNI 70) instead of rentals of premises, labour and machinery as the other 
municipalities. 
 
When considering the market potential for producer services in Jönköping County, I pointed 
out three main reasons, namely: The high density of manufacturing firms, the absence of 
producer services and finally the analysis of the residuals. The residual values from the 
accessibility regression gave a clear answer of how 77 percent of the municipalities in the 
county can increase their supply of services, and as a result have market potentials. 
Furthermore, the residuals also indicated that, Aneby, Jönköping and Vetlanda have an 
excess supply of services, and that they do not have a direct requirement of further producer 
services. On the other hand, the regression could not point out which type of services that 
the county requires.  
 
I was also able to demonstrate the strong positive relationship between manufacturing and 
producer service industry in terms of productivity. The regression model 2 clearly confirms 
the assumptions of a constructive correlation between the industries. Nonetheless, when 
analysing the region in comparison to domestic levels, one can comprehend several 
distinguish issues that could generate difficulties for the county in a longer time perspective. 
Even though the county has managed to hold a strong position in the manufacturing 
industry, it will affect the region in longer perspective. The problems the county has to 
consider and work out are the following; the small share of education intensity, the low wage 
level, productivity and GPP.  
 
On the basis of my findings I can provide some concrete recommendations for the future 
development of the producer service industry within the Jönköping area: As we currently 
know, there is a market potential in a majority of the municipalities in the county. Thus, my 
suggestions for a continuous development and rationalisations of the producer service 
industry are: Each municipality should do their own research of the supply of services versus 
the demand. Additionally, one should find out which services the manufacturing companies 
needs and which they do not use.  
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Consequently, one can adapt the service industry to the specific manufacturing market in 
each municipality and in this way concentrate the service industry against the specialisation 
of the manufacturing business. As a result, the service industry will be more useful and in 
longer terms it will increase the productivity in both sectors. Moreover, specialisation can 
give the region an improved competition advantage in relation to other regions and even 
countries, but conversely this kind of specialisation will require increased education intensity.  
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Appendix 1 
 

Table A1.1  Input - Output model 

Sectors Goods Service Household 

Goods PGXGG PGXGS PGXGH 

Service PSXSG PSXSS PSXSH 

Household WHXHG WHXHS WHXHH 

The horizontal axes demonstrates the revenues, and the vertical axes presents the costs.  

 
 
 
 

Table A1.2  SNI – Codes (Manufacturing) 
SNI - 
Codes 

Appellation SNI - 
Codes 

Appellation 

17.100- Textile 
 

27.100- Prod. Metal and metal products 

18.100- Prod. clothes 28.100- Prod. Metal products, no machinery and 
apparatuses 

19.100- Prod. Leather products 
 

29.100- Prod. machineries 

20.100- Prod. Wood and wood products, no 
furniture 

30.100- Prod. Electrical and optical products 

21.100- Prod. Paper, paper pulp, graphical 31.100- Prod. Of other electrical machineries and 
articles. 

22.100- Graphical production 32.100- Prod. Tele products 
23.100- Prod. Coal, refinery of petroleum 33.100- Prod. Medical and optical instruments 

and clocks 
24.100- Prod .chemicals and chemical products 

 
34.100- Prod. Transports 

25.100- Prod. Rubber and plastic products 
 

35.100- Prod. Other transports 

26.100- Prod. Non-metallic and mineral products 
 

36.100- Prod. Furniture and other products 

– This means that I have used the under-codes to the current head-code 
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Table A1.3    SNI – Codes (Producer Services) 
SNI - 
Codes 

Appellation SNI – 
Codes 

Appellation SNI – 
Codes 

Appellation 

60.100 Carriage by rail 72.100- Consulting of 
computer-hardware 

74.820 Package activity 

60.240 Road haulage 72.200- Consulting of 
system - and 
software 

74.850- Office service and 
translation 

61.100 Carriage by sea 
 

72.300- Data processing 74.860- Call centre 

61.200 Carriage by inner water 
ways 

72.400- Computer database 
activity 

74.871- Graphical design 
and service 

62.100 Aerial transport 72.500- maintenance work 
of office supplies 

93011 Dry-clean 

62.300 Space transport 72.600- Remaining 
computer activity 

  

63.110 Goods-handling 
 

73.101 Science research   

63.210 Remaining support 
services to Road haulage 

73.102 Technical research 
and development 

  

63.220 Remaining support 
services to carriage by 
sea 

74.110- Juridical activity   

63.230 Remaining support 
services to Aerial 
transport 

74.120- Accounting and 
auditing  

  

63.400 Transport intermedium 74.130- Market investigation 
and opinion poll 

  

64.120 Other types of post 
services, non 
governmental 

74.140- Consulting services, 
firms organisation, 
information   

  

64.201 Net drift 
 

74.150- Holding activities   

70.202 Hiring and conducting 
of industrial habitats 

74.201- Architecture   

70.203 Hiring and conducting 
of office-stockroom-
business habitats 

74.300- Technical sample 
and analysis 

  

70.329 Remaining estate 
management 

74.401- Marketing   

71.100 Car rental 74.501- Intermedium and 
headhunting o 
labour 

  

71.210 Rental of other land 
carriage vehicles 

74.600- Security service   

71.320 Hiring of facility 
machineries and office 
container 

74.701- Clean technician    

71.330 Hiring of office supplies 
and office machineries 
 

74.812 Commercial photo   

71.340 Other hiring of 
machineries and 
equipment 

74.814 printing laboratory   

 



Appendix  

 

50 

Appendix 2 
 

Table A2.1  Statistics of Branches, Labour Share and Education in Different 
Municipalities15 

Municipality Producer Service Branches (SNI) % labour share in 
the given sector 

Education intensity 

604 Aneby (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501- 74502 

(1) 42.11  (↑)  
(2) 33.33 (↑) 
(3) 11.40  (↑) 

(1) 4.17   (↓) 
(2) 34.21 (↓) 
(3) 40.00 (↑) 

617 Gnosjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 32.59 (↑) 
(2) 20.44 (↓) 
(3) 20.44 (↑) 

(1) 6.78   (↓) 
(2) 25.00 (↓) 
(3) 11.11  (↓)  

642 Mullsjö (1) 74.1-74.409,74812, 74814, 74879 
(2) 60-64 
(3) 70-71, 74501-74502 

(1) 43.10 (↑) 
(2) 31.61 (↑) 
(3) 14.36 (↑) 

(1) 27.14 (↓) 
(2) 1.82   (↓) 
(3) 37.03 (↑) 

643 Habo (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 56.91 (↑) 
(2) 29.25 (↓) 
(3) 10.64 (↑) 

(1) 4.67   (↓) 
(2) 36.36 (↓) 
(3) 25.00 (↓) 

662 Gislaved (1) 60-64 
(2) 70-71, 74501-74502 
(3) 74.1-74.409,74812, 74814, 74879 

(1) 37.69 (↑) 
(2) 22.28 (↑) 
(3) 18.79 (↓) 

(1) 4.02   (↓) 
(2) 12.57 (↓) 
(3) 41.62 (↓) 

665 Vaggeryd (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 65.96 (↑) 
(2) 14.29 (↓) 
(3) 11.25 (↓) 

(1) 2.30   (↓) 
(2) 34.04 (↓) 
(3) 21.62 (↓) 

680 Jönköping (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 72, 74871 

(1) 44.55 (↑) 
(2) 25.74 (↓) 
(3) 10.86 (↑) 

(1) 16.29 (↓) 
(2) 55.84 (↑) 
(3) 65.92 (↑) 

682 Nässjö (1) 60-64 
(2) 74-74,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 57.74 (↑) 
(2) 13.67 (↓) 
(3) 10.79 (↓) 

(1) 13.41 (↓) 
(2) 39.90 (↓) 
(3) 20.61 (↓) 

683 Värnamo (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 44.99 (↑) 
(2) 27.71 (↓) 
(3) 11.42 (↑) 

(1) 5.33   (↓) 
(2) 47.20 (↓) 
(3) 22.84 (↓) 

684 Sävsjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 67.94 (↑) 
(2) 20.32 (↓) 
(3) 5.08   (↓) 

(1) 3.30   (↓) 
(2) 48.44 (↓) 
(3) 22.22 (↓) 

685 Vetlanda (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 41.45 (↑) 
(2) 31.82 (↑) 
(3) 17.10 (↑) 

(1) 1.32   (↓) 
(2) 42.30 (↓) 
(3) 24.47 (↓) 

686 Eksjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 45.93 (↑) 
(2) 33.97 (↑) 
(3) 8.40   (↓) 

(1) 5.73   (↓) 
(2) 35.21 (↓) 
(3) 31.43 (↓) 

687 Tranås (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74501-74502 

(1) 41.66 (↑) 
(2) 26.32 (↓) 
(3) 23.20 (↑) 

(1) 8.47   (↓) 
(2) 33.50 (↓) 
(3) 15.79 (↓) 

 The arrow indicates if the value is higher or lower than the Swedish average.  
 
 
 

                                                      

15 Adapted data from SCB (2004)  
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Table A2.2  Branches, Average Wage Level, Productivity and Gross Profit Share in 
Different Municipalities 

Municipality Producer Service Branches 
(SNI) 

Average wage 
level  
Branches 

Labour 
Productivity 
 

Gross profit % 

604 Aneby (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 236500.8 (↓) 
(2) 213214    (↓) 
(3) 299061.7 (↑) 

(1) 335644.9 (↓) 
(2) 201076.5 (↓) 
(3) 364686.1 (↓) 

(1) 29.54   (↓) 
(2) -6.03   (↓) 
(3) -28.03 (↓) 

617 Gnosjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 202831.2 (↓) 
(2) 173397.6 (↓) 
(3) 171669.2 (↓) 

(1) 175918.5  (↓) 
(2) 303772.8 (↓) 
(3) 408454.8 (↓) 

(1) -15.30  (↓) 
(2) 57.97   (↑) 
(3) 42.92   (↓) 

642 Mullsjö (1) 74.1-74.409,74812, 74814, 74879 
(2) 60-64 
(3) 70-71, 74.501-74.502 

(1) 186259.1 (↓) 
(2) 224839.4 (↓) 
(3) 238307.9 (↓) 

(1) 279681.8  (↓) 
(2) 458666.1  (↓) 
(3) 247242.7 (↓) 

(1) 33.40   (↓) 
(2) 50.98   (↓) 
(3) 3.61     (↓) 

643 Habo (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 243058.3 (↓) 
(2) 136566.7 (↓) 
(3) 262850.3 (↑) 

(1) 289096.8 (↓) 
(2) 202177.2 (↓) 
(3) 399683.2 (↓) 

(1) 15.92   (↓) 
(2) 32.45   (↓) 
(3) 34.23   (↓) 

662 Gislaved (1) 60-64 
(2) 70-71, 74.501-74.502 
(3) 74.1-74.409,74812, 74814, 74879 

(1) 251130.5 (↓) 
(2) 222131.6 (↓) 
(3) 223283.2 (↓) 

(1) 432386.5 (↓) 
(2) 569023.8 (↓) 
(3) 220696.9 (↓) 

(1) 41.92   (↓) 
(2) 60.96  (↓) 
(3) -1.20   (↓) 

665 Vaggeryd (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 244684.7 (↓) 
(2) 123887.6 (↓) 
(3) 271364.9 (↑) 

(1) 338458.9 (↓) 
(2) 516558.4 (↑) 
(3) 1233436  (↓) 

(1) 27.71   (↓) 
(2) 76.02  (↑) 
(3) 77.99  (↑) 

680 
Jönköping 

(1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 72, 74871 

(1) 248178.6 (↓) 
(2) 268173.8 (↓) 
(3) 344894.7 (↓) 

(1) 135568.3 (↓) 
(2) 301553.1 (↓) 
(3) 691972.6 (↑) 

(1) -83.07 (↓) 
(2) 11.10   (↓) 
(3) 50.16  (↑) 

682 Nässjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 263543.7 (↓) 
(2) 212740.6 (↓) 
(3) 225233.9 (↓) 

(1) 55235      (↓) 
(2) 200327.2 (↓) 
(3) 887911.9 (↑) 

(1) -3.77   (↓) 
(2) -6.20   (↓) 
(3) 74.63  (↑) 

683 Värnamo (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 240600.6 (↓) 
(2) 268649.8 (↓) 
(3) 221701,7 (↓) 

(1) 295886.9 (↓) 
(2) 344266.2 (↓) 
(3) 277869.1 (↓) 

(1) 18.68   (↓) 
(2) 21.96   (↓) 
(3) 67.111  (↑) 

684 Sävsjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 278430.9 (↓) 
(2) 211941.1  (↓) 
(3) 212992.1 (↓) 

(1) 385604.8 (↓) 
(2) 163873.4 (↓) 
(3) 563789.6 (↓) 

(1) 27.79   (↓) 
(2) -29.33  (↓) 
(3) 62.22   (↓) 

685 Vetlanda (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 249254    (↓) 
(2) 240471.4 (↓) 
(3) 251728.7 (↓) 

(1) 598847.6 (↓) 
(2) 254790.6 (↓) 
(3) 397248.9 (↓) 

(1) 58.38   (↑) 
(2) 5.62     (↓) 
(3) 36.63   (↓) 

686 Eksjö (1) 60-64 
(2) 74.1-74.409,74812, 74814, 74879 
(3) 70-71, 74.501-74.502 

(1) 220600.9 (↓) 
(2) 202349.5 (↓) 
(3) 290970.5 (↑) 

(1) 711131.5  (↑) 
(2) 314002.5 (↓)  
(3) 681956.8 (↓) 

(1) 68.98   (↑) 
(2) 35.56   (↓) 
(3) 57.33   (↓) 

687 Tranås (1) 60-64 
(2) 70-71, 74.501-74.502 
(3) 74.1-74.409,74812, 74814, 74879 

(1) 216034.5 (↓) 
(2) 164957.4 (↓) 
(3) 222457.1 (↓) 

(1) 214690.5 (↓) 
(2) 255721.5 (↓) 
(3) 207599.4 (↓) 

(1) -0.63   (↓) 
(2) 35.49  (↓) 
(3) -7.16   (↓) 

The arrow indicates if the value is higher or lower than the Swedish average.  
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Appendix 3 
 
Calculations of Accessibility dimension 
The point is to focus on municipality or a region (s, r or k) in a functional region (R) or 
Labour market region (LA-Region), this implies that RkandRr,Rs ∉∈∈  (Karlsson & 

Nyström, year not specified).  
 
The equations are based upon commuting data, where λ is a sensitivity factor and varies 
depending on if the data are obtained in inside municipality (λ1) and the region (λ2) or outside 
the region (λ3) (Karlsson & Nyström, year not specified). The values of the lambda variables 
are estimated to be 0.02 for inside the municipality, 0.1 for inside the region and 0.05 for 
outside the region (Andersson & Klaesson, year not specified).  
 
Additionally, the average distance (time) between the starting point and arriving point is 
symbolised by tss and the wage level (Ws, r, k) in the municipality (Karlsson & Nyström, year 
not specified). 
 

Inside municipality (s)  =>  { } sss
D
sM WtA 1exp λ−=     (A3.1)16 

 

Inside region (r)   => }{ rSrrrRr
D
sR WtA ∑ −= ≠∈

2
, exp λ     (A3.2)  

 

Outside region (k)  => }{ kSkRr
D
sE WtA ∑ −= ∉

3exp λ    (A3.3) 

 
 
 
 
Regression Model 1 - Accessibility Dimension 
 

Table A3.1   Regression Result 
 α β 1 β2 β3 HK SML 

β - values -9.42 0.83* -0.004 -0.118* 0.023 -0.24* 

t – value -14.97 27.93 -0.52 -5.118 0.255 -3.52 

WIF - 1.9 2.6 1.5 1.2 2.2 

 f-value  281.87 R2    0.834 Adjust. R2    0.831 N  287   
* Significant at 1 percent 

 
 
 
 
 
 
 

                                                      

16 The equations are rewritten from Karlsson & Nyström 
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Regression Model 2 – Labour productivity within the manufacturing industry 

 
Table A3.2 Regression Result 

 α lnX1 lnX2 lnX3 
X - values 12.9 0.33* 0.47* 3.21 
t – value 13.8 2.5 3.21 1.57 

VIF - 2.6 5.4 2.6 

 f-value 13.7   R2   0.126 Adjust. R2   0.117 N  288 

* Significant at 1 percent 
 
 

Table A3.3 Pearson correlation matrix 
 1. 2. 3. 4. 
1.Ln Productivity 1.0    
2.Ln Population 0.307 1.0   
3.Ln share of producer services 0.176 0.614 1.0  
4.Ln educated producer service 0.087 -0.104 -0.722 1.0 

 
 
Regression Model 3 - Productivity Within the Producer Service Industry 
 

 Table A3.4  Regression Results 

 β Z1 Z2 Z3 Z4 Z5 Z6 Ds 

β - 
value 

1.98 -1.4** -2.4* -3.8* 3.12E-06 -0.004 -3.08E-06 0.42** 

t - 
value 

3.3 -2.09 -3.3 -2.8 1.5 -1.09 -1.2 2.18 

VIF - 1.64 1.64 8.88 1.51 1.40 1.88 7.70 

  f-value  3.52 R2   0.442 AdjR2    0.317 N 39   
* Significant at 1 percent  ** Significant at 5 percent   

 
 
 


