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Abstract  
In this thesis, I conduct the analysis of market competition applied to the industrial and technical 
products, namely, Electronic Signal Conditioning Modules developed by PR Electronics and sold 
in the Swedish market only. In the first chapter, I will review the existing theories on industrial 
analysis in an innovation context with the triple helix model in the European context and the 
open innovation model. In the second chapter, I will present a third model, namely the Michael 
Porter´s Five Forces Model which will be my method of market analysis. Porter’s model is 
designed to analyse competition across firms and industries. This model considers supplier issues, 
barriers of market entry, treat of substitute products, degree of rivalry and the importance of 
buyers dealing with technological products. The advantage of this model for the analysis I am 
doing is to consider the market analysis within a larger context of technological innovation 
related to the product, i.e. the 4100 product range in electronic signal conditioning module. The 
result of the thesis seeks to bring new strategic considerations for the Swedish market regarding 
the 4100 product range in particular placing it within the perspective of the company, PR 
electronics, vis-à-vis international competition and technological challenges. 
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1.0 CHAPTER 1 – Introduction and Purpose of the analysis: Competition in the Swedish 

Electronic Signal Module Market 
 
In this thesis, I conduct the analysis of market competition applied to the industrial and technical 
products, namely, electronic signal conditioning modules developed by PR Electronics and sold 
in the Swedish market only. In the first chapter, I will review the existing theories on industrial 
analysis in an innovation context with the triple helix model in the European context and the 
open innovation model. In the second chapter, I will present a third model, namely the Michael 
Porter´s Five Forces Model. I will use this model as my main method of market competition 
analysis. Porter’s model is designed to analyse competition across firms and industries. The 
advantage of this model for my analysis is to consider the market of electronic signal 
conditioning modules within a larger context of technological innovation that characterised this 
field of activity. Having done that, I will focus essentially on a specific line of product, i.e. the 
4100 product range since those products have created a technical breakthrough in the electronic 
signal conditioning module business. This product and the industrial process that support its 
creation is certainly under competitive pressures I seek to identify. The result of the thesis brings 
new strategic considerations regarding the Swedish market of electronic signal conditioning 
modules in general and regarding the 4100 product range in particular. The market competition 
analysis places the 4100 product range within the perspective of PR electronics commercial 
development with a specific attention to the context of technological challenges characterising 
international competition. 
 
Electronic Signal Conditioning Modules Industry 
 
Electronic signal conditioning modules are primarily used in the process industry such as energy, 
automotive, food industry, waste water and chemical industry to convert measurements into 
differently usable sets of data. The modules of electronic signal conditioning are available in a 
range of products which job are to take their information from all kind of sensors creating raw 
data in the form of a wide range of signals. The modules take all types of different measured 
signals from an industrial process such as resistor, pulses, mA (ampere), mV (voltage) and 
convert them into standard signals such as 4..20mA, 0-10V, 2-10V. These standard signals can 
then be used to directly monitor the process of production or be used in a higher level PLC 
control/monitoring system in the chain of production. PR electronics products are dealing with 
the industrial measurement market.  
 
PR electronics 

In the business of electronic signal conditioning modules, PR electronics is a medium sized 
company employing 150 persons. PR electronics is a family-owned business founded by Peter 
Rasmussen. Its headquarters are in Jutland Denmark. The board of directors have decided not to 
enter the stock exchange market. It is an international company since its business take place 
worldwide having offices in Scandinavia but most of the European countries belonging to the 
EU and the USA and having affiliated distributors in the rest of the world (i.e. Asia and 
Australia). In this thesis, I am dealing essentially with the Swedish subsidiary, a branch employing 
8 people based in Göteborg. The company’s core expertise is the production, distribution and 
installation of high quality analogue and digital signal conditioning modules.  
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The Purpose of the Analysis: Competition in the Swedish Electronic Signal Module Market 
 
The purpose of the thesis is to produce an analysis of market competition of an industrial 
product in the field of Electronic Signal Conditioning Modules in Sweden. There are several 
considerations that motivate the analysis. First, the product follows the rules of innovation of 
technical products. Namely, it takes into account rapid technical evolution and standardisation in 
both hardware and software development. The cycles of technical innovation affect directly the 
way one is offering products and the way one distributes it. The second aspect is the 
internationalisation of the technological markets which makes it a very competitive place, hence 
the need of an analysis of competition. The analysis of competition brings consideration other 
than technical. For example, the size of the company, its product profile and the diverse 
strategies of its competitors are matters to consider. Since the market is worldwide, it is important 
to appreciate different perspectives and roles competitors see themselves playing in a given 
market. For example, although the Scandinavian perspective may seem relevant to the Swedish 
market, PR electronics – Sweden - belongs also to the larger EU market, plays certainly a role 
within the global marketing strategy of PR electronics – International - (with its worldwide and 
USA distribution) as well as takes into account the Swedish configuration of its own market.  
 
To take into account both the complexity of technological innovation and the worldwide area of 
commerce in electronic signal module, I use Michael Porter´s Five Forces Model of competitive 
market analysis. The thesis’ primary source of information is the company itself, PR electronics, 
where I hold a position of sale executive. I have also carried out a series of interviews with the 
relevant staff of PR electronics AB. I found Porter’s model for analysing competition in industrial 
market particularly adapted to study dimensions I show are relevant to PR products especially the 
4100 range. Those dimensions of competition are (1) the analysis of new entrants in the business, 
(2) the bargaining power of suppliers, (3) the threat of product substitutes, (4) the bargaining 
power of buyers and (5) the competitive rivalry within the industry itself. The expected result of 
my analysis will lead to new strategic considerations for PR electronics and its competitive 4100 
range. In regard of the focus upon the 4100 product range, I will identify several areas worth 
further scrutiny I will describe in more detail in the conclusion.  
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2.0 CHAPTER 2 – Theories in Industrial Analysis, SME (Small and Medium Enterprises) 
and International Markets 

 
Industrial analysis has been a long concern for managers, company leaders and social theorists. 
The classical research on industrial methods started with Taylorism in 1911 with his ‘The 
Principles of Scientific Management’. It searched to apply measurement of human performance 
at work within the assembly line. It searched to evaluate workers’ efficiency along behavioural 
model of efficiency based on timing. Taylor tried to apply his rational of work analysis across 
departments. In fact, it has received very little practical implementation but had a large theoretical 
resonance. Practically speaking, it was difficult to implement and workers resisted it for good 
practical reasons. Theoretically, it made possible the social studies of organisational and human 
systems known later in the US as ‘human factors’. This tradition is largely diversified today but 
the premises of the rational behaviour of workers, employees and office and/or knowledge 
worker is still matter of closed scrutiny. Since the 1990s, the globalisation of markets, the rapid 
pace of technological innovation, models of industrial analysis have addressed organisational 
issues in a more integrated manner taking into account production systems, the rationalisation of 
innovation process, the maximisation of the circulation of knowledge thanks to information 
technology. In the following I will review:  (a) the method to study industry, (b) the EU industrial 
policies in regard of innovation, (c) Open innovation, and (d) Customer integration. 
 

 
2.1 Industry analysis methods 

 
There are 2 majors’ models that have emerged: 

- the knowledge management model that developed from the mid-80s till now which 
basically is developing the idea of business process re-engineering  (BPR) or Business 
Process Management (BPM) dealing with the organisation change whereby the company 
change have to be thought in terms of IT systems, streamlining information from 
production to retailing, outsourcing etc 

- The other one is the development of innovation model by emulation of the silicon valley 
model to the European regional innovation systems called the triple helix model 
(company, government and universities collaboration) 

 
This has impacted the marketing strategies that are incorporating other more macro-influences in 
their model, i.e. the Porter Five Forces model. 

 
But let us start by reviewing theories on the EU industrial policies in regard of innovation, 
competition and the free market. After this review, I will consider integration models of 
innovation such as ‘open innovation’ and ‘mass customisation’ and consider finally the model of 
competition analysis – the Porter Five Forces model – which allows me to assess competition in 
the electronic signal industry with the case of PR electronics. 

 
2.2 EU industrial policies in regard of competition and innovation 
 

The general framework within which European companies are expected to function is described 
in the 1990s EU white paper entitled “Industrial Policy in an Open and Competitive 
Environment: Guidelines for a Community Approach.” The EU registers the changing nature of 
knowledge-based innovation systems in light of the dynamic interconnections between the 
university, industry and government. Industries have to assess in what way and to what extent 
they decide to internalize R&D functions. Universities position themselves in markets, both 
regionally and globally. Governments make informed trade-offs between investments in 
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industrial policies, S&T policies, and/or delicate and balanced interventions at the structural level. 
Such policies can be expected to be successful insofar as one can anticipate and/or follow trends 
according to the dynamics of the new technologies in their different phases. The EU white paper 
on Industrial Policy (1990) gives the framework for industrial policy concerning SMEs in Europe. 
It searches to re-enforce the liberal views of industrial competition that should operate in the EU. 
For example, industrial adjustments should be done in order to prepare European industry to 
global competition. The EU policies should permit industries’ permanent adaptation to 
competitive market (free trade), should support firm’s initiative and competitiveness, should 
anticipate and resolve industrial issues relevant to globalisation of market, production and firms. 
The EU policies should also help to provide measures that apply policies relevant to industrial 
region and sectors. EU policies white paper concludes on how member states and community 
institutions are going to implement those free trade principles by:  

• Strengthen disciplines for the proper functioning of the internal market (national, public 
finance control, coherence of national policies affecting the industry (developing 
partnership, circulation of information. 

• Back the strengthening of the necessary disciplines for the proper functioning of the 
international market (more competitive trading system, encouraging international 
investments, reciprocity of market access, vigilance against unfair commercial practices, 
and development of industrial cooperation with EU partners). 

• Pursuing adjustment policies aimed at avoiding serious industrial problems. 
 
Within this framework defining competition in the EU market, I quote the EU white paper 
(1990: part4, point 3) that relate more directly to the economic, competitive and innovative 
context within which SME (small and medium enterprise) such as PR electronics evolves: 
 
“Avoiding serious industrial problems: 
• by maintaining a macro-economic framework directed towards stability and the growth of 

savings, to stimulate adjustment and to facilitate medium and long-term funding for industrial 
enterprises. In the current context of growing incertitude, a dependable macro-economic 
framework is required for business to continue to be able to plan ahead; 

• by strengthening policies already implemented in favour of SMEs. In particular, national and 
community actions to support intra-community and international cooperation between SMEs 
and large firms should be developed; 

• by recognising that a high level of environmental protection offers both challenges and 
opportunities for industry. In order to do this, on the basis of work in progress, the 
Commission will identify complementarities between the search for industrial 
competitiveness and opportunities opened up by strengthening protection of the 
environment; 

• by maximising the full industrial potential of policies towards innovation and research and 
development which are assisted at national and community level; 

• by implementing effective policies to develop human resources, in particular through a life-
long approach to the acquisition of skills; 

• by supporting the implementation of trans-European networks required for the proper 
functioning of the community and wider European markets; 

• by ensuring that a sufficiently attentive examination of industrial development is made in 
order to facilitate adjustment. The commission will continue to follow the development of 
industry in the community and in its major competitors and partners in order to be able to do 
this.” 
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There are interesting measures taken in this EU white paper considering competition and 
innovation within the EU market. Those policies are general in the sense that they search to 
define a global framework within which to consider the development of EU business. They 
seems to incarnate a view of free market (technological innovation, open market competition, 
international financing,) combine with a view of social responsibility (toward the employees, 
formation, circulation of information and environment policies). In the case dealt in this thesis, 
i.e. PR electronics, some of the issues referred in the EU white paper in terms of competition and 
innovation is too vague to be relevant as a guideline for further research. In a way, PR electronics 
is already working within the free market framework willingly or unwillingly since its market is 
international. I suggest digging a bit further an aspect of SME that may be critical to the 
competitiveness, namely, the model of innovation (especially the open model) and the issue of 
customer integration in the case of mass customisation.  
 
 

2.3 Open Innovation Modell 
 

In fact, it seems that the European community is leading toward a liberalisation of European 
business in order to put them in the position of competition with others business notably in the 
world context. Concerning my case study, i.e. PR electronics, the EU whish and policies 
concerning the small and medium companies are already matter of fact. It is the reason why the 
specification of the positioning of a small and medium size company such as PR electronics is 
interesting in regard of technological innovation since its core activity is the technology of 
electronic signal conditioning. For that matter, Henry Chesbrough (2003) is certainly worth 
considering on innovation processes in technology since he advances the concept of ‘open 
innovation’. The central idea behind open innovation is that the closed mode of research and 
development in the technological area of computing which was once related to secrecy of 
information and proprietary control of products and the competitive advantage of going first in 
the market is drastically questioned. There are many reasons for that. One of them is that 
scientific and technical knowledge are not the scarce resources they once were. There is a large 
number of constituencies in the world that contribute to the widely distributed nature of 
knowledge, such as universities, government funded laboratories, companies, but also starts-ups, 
network of interests, and venture capitalists.  
In this sense, the role of companies who have a product line has changed. They cannot afford to 
rely entirely on their own home-grown research. They should instead use the resources of others’ 
research by tapping into as much as possible reservoir of research relevant to their field.  
 
The classical model assumes that companies buy or license processes or inventions (i.e. patents) 
from other companies. In addition, internal inventions not being used in a firm's business should 
be taken outside the company (e.g., through licensing, joint ventures, spin-offs). In contrast, 
closed innovation refers to processes that limit the use of internal knowledge within a company 
and make little or no use of external knowledge. Some companies promoting open innovation 
include Procter & Gamble, InnoCentive, etc. 
 
Prior to World War II, closed innovation was the paradigm in which most firms operated since it 
is the period whereby most large consortium created their first in-house research & development 
facilities, such as IBM and AT&T with Bell Labs. Most innovating companies kept their 
discoveries highly secret and made no attempt to assimilate information from outside their own 
R&D labs. However, in recent years the world has seen major advances in technology and society 
which have facilitated the diffusion of information. Not the least of these advances are electronic 
communication systems, including the internet. Today information can be transferred so easily 
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that it seems impossible to prevent. Thus, the open innovation model states that since firms 
cannot stop this phenomenon, they must learn to take advantage of it. 
 
It is the business model of the firm that determines what external information to bring inside, 
and what internal information to take outside. 
 
The main benefit of open innovation is to capture the large base of information and knowledge 
about needs, applications, and solution technologies that resides in the domain of the users of a 
product or service. Analogous to the open source idea, users can build upon other users’ 
contributions or collaborate with other users to develop a final product without the help of a 
manufacturer. If user interaction platforms also provide features for consumer-to-consumer 
interaction in online communities, powerful user networks around a core product can be 
established. In the more detailed side of the way cooperation is organised around a specific 
technological project, software engineering and open source projects have been taken as 
examples. In this domain, people have been concerned with developing instrument to enable 
open innovation to take place such as toolkits where users and engineers co-design. Von Hippel 
(2001) defines toolkits for user innovation as a technology that (1) allows users to design a novel 
product by trial-and-error experimentation and (2) delivers immediate (simulated) feedback on 
the potential outcome of their design ideas. The idea is to build and operate platforms where 
(communities of) customers and users create, develop, and discuss new products and services 
with the objective to capture the joint creativity and knowledge of both the company and its 
customers. The result shall be innovative products and service that better meet the requirements 
and needs of their users. Some very complex toolkits offer a large solution space and can not be 
employed without a precise technical understanding. They depend upon the customer taking on a 
very active role as designer and allow substantial innovations. Most of them are employed in B2B 
settings where the economic benefits of toolkits are apparent in many situations. Other toolkits, 
particularly in consumer markets, only offer a small solution space and only allow users to 
combine relatively few options. Although the underlying principle is the same, the latter toolkits 
focus on individuality and customization rather than on innovation. 
 
In regard of PR electronics, the company is working within a closed innovation model. There are 
reasons for that. Notably, the technology of electronic signal conditioning PR electronics is 
working with is well developed industry which still counts on a rather traditional system of 
distribution in well defined national markets. Those technical products have not yet been in 
complete competition with all the existing competitors in the market since the products are 
certainly mass produced but do not belong to mass consumption (such as technical products 
such as PCs or software for example.) Further, in this thesis, I deal with PR electronics products 
which define themselves a special market niche. In a sense, PR electronics has managed to create 
the 4100 product range thanks to its innovation as a relatively rare product in a highly 
standardised industry. In this thesis, I am dealing with the competition aspects of PR electronics 
4100 product niche. R&D is an important part of the identity of the product as a exclusive 
technical product, the issue I am mainly dealing with is the competitive advantage from the 
selling point of view. It requires accounting more exclusively with the clients concerns. For that 
matter, I move toward the issue of customer integration. 
 

 
2.4 Customer Integration 
 

Mass customization refers to the idea that mass production is passing toward a new phase 
integrating services to production. Hence, in a market, the competition for customers will pass 
through the development of appropriated services and the abilities to provide manufacturing 
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good that fit more and more closely the need of customers. This movement in the industry is 
visible since the 1990s through the raise of the consulting industry and the installing of 
information management systems to rationalise production, supply, distribution and customers’ 
services. Pine (1993) is referring to mass customization as the new frontier of business 
competition. On the practical side of the mass customisation, the idea is to involve customer in 
the loop of information that are need to process products and its related services. To certain 
extend this mode of production meet the needs of mass customers with regard to certain product 
features. All operations are performed within a fixed solution space, characterized by stable but 
still flexible and responsive processes. As a result, the costs associated with customization allow 
for a price level that does not imply a switch in an upper market segment.  
 
Mass customization, in marketing, manufacturing, and management, is the use of flexible 
computer-aided manufacturing systems to produce custom output, Pine (1997). Those systems 
combine the low unit costs of mass production processes with the flexibility of individual 
customization. Many implementations of mass customization are operational today, such as 
software-based product configurators which make it possible to add and/or change 
functionalities of a core product or to build fully custom enclosures from scratch. This degree of 
mass customization has only seen limited adoption, however. If an enterprise's marketing 
department offers individual products (atomic market fragmentation) it doesn't often mean that a 
product is produced individually, but rather that similar variants of the same mass produced item 
are available. Companies which have succeeded with mass-customization business models tend to 
supply purely electronic products. However, these are not true "mass customizers" in the original 
sense, since they do not offer an alternative to mass production of material goods. In a sense, PR 
electronics has managed to succeed with mass customization of the 4100 product range creating a 
standardized product which is configurable for each customer. 
 
Both mass customization and open innovation integrate the customers deeply into a firm's 
systems of value creation, Pillar (1997-2007). Customer integration describes a mode of value 
creation in which customers are taking part in both operational and innovation value creating 
activities which used to be seen as the domain of the firm. This co-creation builds the basis for a 
voluntarily cooperation between both actors, which is driven by specific (not compulsory 
coherent) motives of both parties. 
 
 
Customer integration can supplement traditional economics by a new set of economies resulting 
from the integration of each customer into value creation. This effect is called 'economies of 
integration'. Economies of integration arise from postponing some activities until an order is 
placed, from more precise information about market demands, and from the ability to increase 
loyalty by directly interacting with each customer.  
 
The company in the signal conditioning industry that realizes the potential of customer 
integration into its operational and innovation processes will create an advantage because they 
can streamline their development and production processes and in that way develop and produce 
the “right product” at the “right time” which will lead to a competitive advantage in the industry. 
 
Worth mentioning is that all these theories and models are dealing to some degrees with the 
context of competition in the market. Notably, it deals with some of its effects in the domain of 
the distribution of knowledge in general and the process of technological innovation in particular. 
For the matter that occupies me, here, I found Porter’s model a good entrance into the topic of 
competitive market in relation to the kind of technological product I deal with in this thesis. First 
of all, let us present Porter’s model of competition.    
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3.0 CHAPTER 3 – The Market Analysis Method: Porter’s Five Forces Model 
 

After reviewing theories on EU industrial policies in regard of innovation, Open innovation 
and Customer integration models we arrive at the chosen model for the market analysis – the 
Porter Five Forces model. Porter’s model is designed to analyse competition across firms and 
industries. This model considers five main dimensions of competition called ‘forces’ which 
are (1) the supplier issues, (2) the barriers of market entry, (3) the existence of substitute 
products, (4) the degree of rivalry and (5) the importance of buyers dealing with technological 
products. The advantage of this model for my analysis is to consider a specific product range 
in electronic signal conditioning module, i.e. the 4100 within a larger market and context of 
competition offering technological solutions and innovation in this industry. The result of the 
thesis seeks to bring new strategic considerations for the Swedish market regarding the 4100 
product range. Michael Porter’s five forces model helps placing the product range of the 
company, PR electronics within relevant dimensions of international concurrence perspective 
showing commercial challenges. 
 

3.1 Introduction to Michael Porter´s Five Forces Model  
Michael E. Porter (1980 & 1985) in his books "Competitive Strategy: Techniques for 
Analyzing Industries and Competitors’ and “Competitive Advantage” has proposed the five 
forces model of competition. Since then, recurrent use and version of this concept have been 
frequently used (notably see Porter re-publication 1998a&b, 1991) tool for analyzing a 
company's industry structure and their corporate strategy. In his books, Porter identified five 
competitive forces that shape every single industry and market. These forces help us to 
analyze everything from the intensity of competition to the profitability and attractiveness of 
an industry. The following image shows the relationship between the different competitive 
forces: 

1) intensity of competitive rivalry in the industry 

2) bargaining power of suppliers in the industry 

3) threat of new entrants in the industry 

4) threat of substitute products in the industry 

5) bargaining power of customers in the industry 
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Figure 3.1. “Porter´s Five Forces” 
 
 

3.2 Force 1 - What is the intensity of competitive rivalry in the industry? 

Competitive Rivalry - This describes the intensity of competition between existing firms in an 
industry. Highly competitive industries generally earn low returns because the cost of competition 
is high. A highly competitive market might result from: 

• Many players of about the same size, no dominant firm.  
• Little differentiation between competitors’ products and services.  
• A mature industry with very little growth. Companies can only grow by stealing 

customers away from competitors. 

The intensity of rivalry is influenced by the following industry characteristics: 

1) A large number of firms increase rivalry because more firms must compete for the same 
customers and resources. 

2) Slow market growth causes firms to fight for market share. 

3) High fixed costs result in an economy of scale effect that increases rivalry. 

4) High storage costs or highly perishable products cause a producer to sell goods as soon as 
possible. 

5) Low switching costs increases rivalry. 

6) A low level of product differentiation is associated with higher levels of rivalry. 
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7) Strategic stakes are high when a firm is losing market position or has potential for great 
gains. 

8) High exit barriers place a high cost on abandoning the product.  

9) A diversity of rivals makes the industry unstable. There is greater possibility for mavericks 
and for misjudging rivals moves. 

10) Industry Shakeout. A growing market and the potential for high profits induce new firms 
to enter a market and incumbent firms to increase production. 

 
3.3 Force 2 - What is the bargaining power of suppliers in the industry? 

Power of Suppliers - This is how much pressure suppliers can place on a business. If one supplier 
has a large enough impact to affect a company's margins and volumes, then they hold substantial 
power. Here are a few reasons that suppliers might have power: 

• There are very few suppliers of a particular product  
• There are no substitutes  
• Switching to another (competitive) product is very costly  
• The product is extremely important to the buyer, they can not do without it  
• The supplying industry has a higher profitability than the buying industry 

 
3.4 Force 3 - What is the threat of new entrants in the industry? 

Threat of New Entrants - The easier it is for new companies to enter the industry, the more 
cutthroat competition there will be. Factors that can limit the threat of new entrants are known as 
barriers to entry. Some examples include: 

• Existing loyalty to major brands  
• Incentives for using a particular buyer (such as frequent shopper programs)  
• High fixed costs  
• Scarcity of resources  
• High costs of switching companies  
• Government restrictions or legislation 

3.5 Force 4 - What is the threat of substitute products in the industry? 

Availability of Substitutes - What is the likelihood that someone will switch to a competitive 
product or service? If the cost of switching is low, then this poses to be a serious threat. Here are 
a few factors that can affect the threat of substitutes: 

• The main issue is the similarity of substitutes. For example, if the price of coffee rises 
substantially, a coffee drinker is likely to switch over to a beverage like tea because the 
products are so similar.  

• If substitutes are similar, then it can be viewed in the same light as a new entrant. 
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3.6 Force 5 - What is the bargaining power of customers in the industry? 

Power of customers - This is how much pressure customers can place on a business. If one 
customer has a large enough impact to affect a company's margins and volumes, then they hold 
substantial power. Here are a few reasons that customers might have power: 

• Small number of buyers  
• Purchases of large volumes  
• Switching to another (competitive) product is simple  
• The product is not extremely important to the buyer, they can do without it for a period 

of time.  
• Customers are price sensitive. 

 
3.7 Marketing strategy 

 
Porter´s generic strategies 
 
Michael E. Porter (1980 & 1985) in his books "Competitive Strategy: Techniques for Analyzing 
Industries and Competitors’ and “Competitive Advantage”, described three general types of 
strategies that are commonly used by businesses. These three generic strategies are defined along 
two dimensions: strategic scope and strategic strength. Strategic scope is a demand-side 
dimension and looks at the size and composition of the market you intend to target. Strategic 
strength is a supply-side dimension and looks at the strength or core competency of the firm. In 
particular he identified two competencies that he felt were most important: product 
differentiation and product cost (efficiency). 

 
 

 
 
Figure. 3.2. “Porter´s generic strategies” 
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Porter concludes that there are three best strategies. They are cost leadership, differentiation, and 
market segmentation (or focus). Market segmentation is narrow in scope while both cost 
leadership and differentiation are relatively broad in market scope. 

Empirical research on the profit impact of marketing strategy indicated that firms with a high 
market share were often quite profitable, but so were many firms with low market share. The 
least profitable firms were those with moderate market share. This was sometimes referred to as 
the hole in the middle problem. Porter’s explanation of this is that firms with high market share 
were successful because they pursued a cost leadership strategy and firms with low market share 
were successful because they used market segmentation to focus on a small but profitable market 
niche. Firms in the middle were less profitable because they did not have a viable generic strategy. 

Combining multiple strategies is successful in only one case. Combining a market segmentation 
strategy with a product differentiation strategy is an effective way of matching your firm’s 
product strategy (supply side) to the characteristics of your target market segments (demand side). 
But combinations like cost leadership with product differentiation are hard (but not impossible) 
to implement due to the potential for conflict between cost minimization and the additional cost 
of value-added differentiation. 

Since that time, some commentators have made a distinction between cost leadership, that is, low 
cost strategies, and best cost strategies. They claim that a low cost strategy is rarely able to 
provide a sustainable competitive advantage. In most cases firms end up in price wars. Instead, 
they claim a best cost strategy is preferred. This involves providing the best value for a relatively 
low price. 
 
Cost Leadership Strategy 
If a company produces high volumes of standardized products, the firm hopes to take advantage 
of economies of scale and experience curve effects. This strategy emphasizes efficiency. The 
product is often a basic no-frills product that is produced at a relatively low cost and made 
available to a very large customer base. Maintaining this strategy requires a continuous search for 
cost reductions in all aspects of the business. The associated distribution strategy is to obtain the 
most extensive distribution possible. Promotional strategy often involves trying to make a virtue 
out of low cost product features. 

This strategy usually requires a considerable market share advantage or preferential access to raw 
materials, components, labour, or some other important input, to be successful. Without one or 
more of these advantages, the strategy can easily be mimicked by competitors.  

• Successful implementation also benefits from: 

• process engineering skills  

• products designed for ease of manufacture  

• sustained access to inexpensive capital  

• close supervision of labour  

• tight cost control  

• Incentives based on quantitative targets.  
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Differentiation Strategy 

In order to achieve Differentiation one needs to create a product that is perceived as unique. The 
unique features or benefits should provide superior value for the customer if this strategy is to be 
successful. Because customers see the product as unrivalled and unequalled, the price elasticity of 
demand tends to be reduced and customers orient themselves toward brand loyalty. This can 
provide considerable insulation from competition. However there are usually additional costs 
associated with the differentiating product features and this could require a premium pricing 
strategy. 

 

To maintain this strategy the firm should have: 

• strong research and development skills  

• strong product engineering skills  

• strong creativity skills  

• good cooperation with distribution channels  

• strong marketing skills  

• incentives based on subjective measures  

• be able to communicate the importance of the differentiating product characteristics  

• stress continuous improvement and innovation  

• attract highly skilled, creative people  

 

Segmentation Strategy 

In this strategy the firm concentrates on a select few target markets. It is also called a focus 
strategy or niche strategy. It is hoped that by focusing your marketing efforts on one or two 
narrow market segments and tailoring your marketing mix to these specialized markets, you can 
better meet the needs of that target market. The firm typically looks to gain a competitive 
advantage through effectiveness rather than efficiency. It is most suitable for relatively small 
firms but can be used by any company. As a focus strategy it may be used to select targets that 
are less vulnerable to substitutes or where a competition is weakest to earn above-average return 
on investments. 
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4.0 CHAPTER 4 – The Empirical Case Analysis: The PR Electronics Market for the 4100 

Product Range 
 
The data gathering for the empirical analysis is based on inquiries of my own practice at work 
(since I am a sale person in the Swedish structure of the company). It is also complemented with 
interviews with the personal and informal talks. I also gathered information from different 
departments at PR electronics, notably accountancy and sales. As explained in the previous 
chapter, the Porter model will be used for the model allowing me to perform an analysis of 
information about competition in this domain of products. 
 
The Organisation of PR electronics 

As mentioned in the introduction, PR electronics is a medium sized company having 150 
employees. The company is organised around 9 departments, namely the administration (salaries, 
travel arrangements, etc.), configuration, IT (support & hardware), Marketing, Production and 
SMD (robotic welding of circuits on boards), Purchasing (of raw components), Quality, R&D, 
Sales DK.  

For 2006 exercise, PR electronics turnover is 200 MSEK. 

 

 
Figure 4.1. “PR electronics departmental organisation and number of employees” 

 
PR electronics have own sales subsidiaries in 6 European countries and one in the USA. They 
also sell via distributors and agents in over 40 countries around the world. 
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Figure 4.2. “PR electronics international sales organisation and number of employees” 

 

The Product Range  

PR electronics product range is constituted of a wide variety of products. They also cover a wide 
variety of functions within signal conditioning. Those functions are known as displays, Ex 
barriers, field mounted Ex transmitters, frequency/pulse converters, trip amplifiers, isolation 
amplifiers, calculators, controllers, signal converters, power supplies, temperature transmitters, 
valve controllers, etc. All those technical functions are grouped into five main product lines – 
Display, Isolation, Temperature, EX-barriers and Universal: 

 

Display 

       
The displays manage to meet almost every demand for display reading of process signals. The 
displays have universal input and supply capabilities and are thus unique compared to other 
displays at this price level. This distinctive also makes the 57xx-series an interesting module for 
private labels. Finally, the 57xx-modules are front programmable and have a tightness of IP65. In 
addition to this, the 5715 can be programmed via pc to perform advanced functions such as 
process calibration and linearisation.  It is essentially composed of digital display permitting the 
reading of measurements in according to different standard of measure (electric, weight, etc) 
 
Isolation 
 

           

The 2200- and 5000A-series constitute a complete range of isolators covering the entire 
spectrum within signal isolation. The patented STREAMSHIELD principle is integrated in 
the 5000A-series and ensures high immunity against conducted noise, transients and burst. 
The isolation modules handle the following functions: signal adaptation, elimination of ground 
loops, scaling of process values, potential separation, galvanic separation and noise filtration.  

 
 
 

Sales 
Subs. 

UK 
6 

FR 
10 

DE 
8 

ES 
4 

IT 
9 

SE 
8 

USA 
5 

 18 



Temperature 
 

     
PR electronics’ temperature transmitters cover every application within transmission of RTD and 
TC sensor signals into mA, mV, HART, PROFIBUS® PA and FOUNDATION™ Fieldbus 
communication. 
 
I.S. Interfaces 
 

     

Intrinsic safety, I.S., interfaces are implemented between the process sensors and the major 
control system. The transmitted signal from the I.S. interfaces can be analogue, digital or 
HART®. PR electronics’ I.S. interfaces are marketed worldwide and designed to meet the terms 
of the strictest international standards from the processing industry. Thus, the modules for Ex-
signal conditioning comply with both European and American standards.  

 
 
Universal 
 

  
 
Signal conditioning modules that are able to carry out several different types of signal 
transformation in one unit. 
 
 
 
The 4100-series 
 
Within this range of product, this thesis focuses upon the newest product range, the innovative 
4100-series. It is a special product since, contrary to the other product in the measurement 
branch, this series consist of several transmitters available within the same device. The 4100 is 
available in three different versions (4114, 4116 and 4131 - mA output/2-relay output/both types 
of output). The 4100-series has been developed from the market demand for programming 
simplicity and larger coverage of measurement functions. Clients want to use simpler 
programming dealing with signal modules. They also need to deal with less modules that can deal 
with more signal transformation functions. Other advantage are that they are cost-efficient, easy 
to install, and the fact that the 4100 is creating a market niche of its own for the moment, since 
no other manufacturers are providing all this in a single module.  
 
By way of the detachable front programming unit 4501, the new modules can be programmed 
quickly and easily to suit the specific application. The customer is guided through all the 
configuration steps by simple and explanatory help texts which are available in 7 different 
languages. The elegant front programming unit ensures that the new 4100-series is completely 
independent of PCs, DIP-switches and jumpers while still offering the user full flexibility. 
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The PReasy series can be configured for all types of standard industrial measuring signals such as 
RTD, TC, Ohm, potentiometer, mA and V. Depending on the desired output function, the 
customer can choose between the 4114 with analog output, the 4131 with 2 relays or the 4116 
with analog output and 2 relays. All the modules feature universal power supply of 21.6…253 
VAC and 19.2…300 VDC. 
 
The 4100 series is designed in accordance with PR electronics’ strict demands for safety at all 
levels. The module features 2.3 kVAC isolation on all ports and complies with NAMUR NE43 
(sensor error), NE21 (Burst), the Low Voltage Directive (LVD) and UL 508. 4114 and 4116 have 
been designed for application in SIL 2 circuits. The 4100 series features advanced auto-diagnostic 
functions and by way of the display the customer is continuously informed in case of 
communication errors.  
 
 

4.1 The development over time of the signal conditioning modules industry 

Traditionally signal conditioning modules transformed one type of in-signal to one other type 
of out-signal. This required companies to purchase a wide variety of signal conditioning 
modules to solve their needs. In the 1990s there was a need for programmable signal 
conditioning modules. These could be programmed via special software and you connected a 
computer via an interface to the signal conditioning module. The modules could also 
transform multi-input signals to multi-output standard signals. These lead companies needing 
fewer variants of signal conditioning modules, which was more cost-effective and simpler. 
Still lately there has come a need from the customer of easier programming of the signal 
conditioning modules and more possibilities for transforming multi-input signals to multi-
output standard signals. The customers want to decrease the number of software needed to 
operate their processes and they feel it is complicated to update the software every time there 
is an update of Microsoft Windows. They also feel that they do not want to carry with them a 
lap-top computer to change the programming of a signal conditioning module. Hence, the 
series 4100 has been developed.  

 
4.2 What is the intensity of competitive rivalry in the industry? 

Number of firms 
There are a few large firms in the industry, where signal conditioning is only a small part of their 
product program. They are: Phoenix Contact, Stahl, Jumo, Pepperl&Fuchs, MTL, OEM. 
Also there is PR´s biggest competitor, INOR (temperature sensors and signal modules), is more 
similar to PR having a similar annual turnover in Sweden on modules. 
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Table 4.3.a “Signal conditioning modules annual turnover in million Swedish kronor” 
Table 4.3.b “Percentage of annual turnover signal conditioning modules compared to the total product range” 
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If one analyses the field of competitors in the electronic signal conditioning industry, one notices 
the following:  

1- The competition is rather high since the industry is composed of 5 major players which 
are PR (representing 20 MSEK of annual turnover), INOR (representing 30 MSEK of 
annual turnover), Pepperl&Fuchs (representing 40 MSEK of annual turnover) and Jumo 
(representing 10 MSEK of annual turnover). 

2- The structure of production and sale of the competition is different of PR (see table 
4.3.b). PR is highly specialised in the segment of electronic signal conditioning modules. 
On the contrary, i.e. Phoenix Contact is mainly doing rail-mounted terminal blocks, pcb 
connectors & wiring devices, distributed I/O, interface, and relay systems, where the 
segment of electronic signal conditioning modules is representing less than 5% of its total 
activity. This is true for most competitors in the industry, except for INOR who has 50% 
of its annual turnover in signal conditioning modules. 

3- It is clear that for PR industry, the electronic signal conditioning module is the core 
industrial activity which implies drastic consideration in regard of the competition on its 
leading product such as the 4100 range. Namely, competitive advantage based on 
innovation is not an option but a necessity.  

 

Market growth 
The process industry has an average growth rate of 10% a year. Although the signal modules 
market only has a growth rate of ca. 5% a year, since the entrance of competing products such as 
buss-systems and remote I/O systems. PR electronics have an increase in volume of 35% a year 
regarding the 4100 modules. 
 
If one analyses the market growth in the signal modules industry one can see that: 

1. Even though the growth rate of the signal conditioning industry is only at 5% a year, the 
demand for the 4100 series has increased dramatically.  

2. This shows that PR electronics is very competitive with the 4100 series products. It is 
taking a bigger market share from its competitors. 

Fixed costs 
The fixed costs are declining for PR electronics because of economies of scale in the production 
of the 4100 series. There has been an increase of 35% a year on the quantity of 4100 modules 
manufactured. In the same time, the variable costs are increasing because of rising labour costs in 
Denmark. Further, different standard approvals, the certification process increase the cost as 
well. 
 
If one analyse the fixed costs for PR one can see that: 

1. The rising labour costs in Denmark might suggest that PR electronics should consider 
outsourcing manufacturing to low labour cost countries. But the main issue with 
outsourcing is quality control. The control over production is a major asset for a 
company such as PR electronics, since quality distinguishes their products in the market. 
It makes outsourcing is a sensitive issue.   

2. The certification costs will probably increase in the future since the internationalisation 
of the market demand to take into account more regulations either within the EU but 
also in relation to international standards. 
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Storage costs or perishable products 
The storage cost of electronic signal conditioning modules is low since the products are easily 
stored. For example, in Sweden, we store our materials in an area of  20 by 20 square meters 
surface, The modules themselves and their total number are not space consuming. In this sense, 
PR electronics can afford to have a rather impressive distribution network throughout the world 
for a company classified in the category of small and medium businesses. In terms of stock 
management, for a country like Sweden, the representative forward their sales prognoses directly 
to the Danish headquarter. The headquarter collects prognosis of sales from each of its branches 
and distributors around the world. It provides an assessment of volumes upon which they usually 
base their manufacturing capacity.  
 
If one analyses the storage costs of the products one can see that: 

1.  Although the storage costs are not high, the PR electronics headquarter would save money 
if they applied “lean manufacturing”. Considering PR electronics is a growing company 
which probably will start up more subsidiaries in the world, which will lead to bigger 
production volumes and more logistics costs. Also the fact that it would be more cost-
efficient only to produce what is actually sold. 

2. The problem for the sales companies though is that it is a good sales argument that the 
customer can get overnight deliveries of the modules (which is rare in the industry). 

 

Switching costs 
Given the technology namely handy module, with durable characteristics in its electronics parts 
(since those machines are themselves part of high level data production lines) without special 
need of servicing, the electronic signal condition modules are cheap to switch from one 
manufacturer to another. With the exception of new modules with completely new designs, all 
modules are installed by plugging them into existing electronic cabinets. Given this general 
characteristics, the ratio price/signal conditioning become a key aspect. The bargaining power is 
the essential resource for getting clients. PR electronics is in the strong end of the bargaining 
power since their ratio price/signal conditioning is very favourable. It makes it easier for the 
company to prevent clients switching to other suppliers of electronic modules. Since bargain is 
key to the distribution business of the modules, the sale executive has to assess his clients on a 
series of considerations. Enter the bargain: the consideration of the amounts of modules one 
client needs, how large is the clients’ potential purchases, the configuration of the client’s 
industry, how loyal a customer is to a given brand and what it takes to make him switch to PR 
electronics products. According to those dimensions, the clients may receive a variable 
percentage of discounts. From the salesman’s point of view, the bottom line is to achieve a gross 
margin superior to zero. In exceptional cases, salesmen accept customers’ orders with a zero 
gross margin on the assessment that this particular customer will certainly buy a large amount of 
modules in the near future. Discount is a normal sale procedure in this industry. And it is 
practiced by all companies. PR electronics has a sale policy which is competitive saying in 
substance “we should never loose an order because of the price”. 
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Figure 4.4. “List price comparison of an 4100-module of PR and competitors” 

 
If one analyses the switching cost of other competitors’ modules in regard of the 4100 range, one 
notices the following: On viewing pricing alone, one could say that competitors such as INOR 
and Phoenix Contact are far more competitive than PR electronics offering products at a 1000 
SEK price range whereby we start at 1500 SEK. In fact, both INOR and Phoenix contact are at 
competitive disadvantage since the 4100 range performs signal conditioning that neither of the 
competitors can achieve. Electronic signal conditioning modules are not essentially expensive 
piece of machinery. The difference of 500 SEK between the competitions and PR products is 
negligible and easily taken into accounts by the buyers in regard of the difference of performance 
of the 2 kind of modules.  The bargain power on a PR electronics product of the 4100 range can 
go down to the bargaining range of the competition. PR electronics has with the 4100 created a 
special market niche where both price and function are the selling points. Customers buy PR 
modules because of the function and they are still competitive when it comes to price. 
In a market like Sweden, customers are technical agents who value end-user facilities and tend to 
prefer the security of brand loyalty. They do not tend to switch supplier unless they have a good 
reason for that, such as a bad experience with a company. It is not only the price that matters, the 
function of the module is of great importance. It is important to point out here that there are two 
main categories of customers that have different price sensitivity, namely – End-users that are 
more interested in the module functions and its delivery times than the price and on the other 
customers like OEMs (Original Equipment Manufacturers) and machine builders that buy large 
quantities and are more prices sensitive. 
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Levels of product differentiation 
The 4100 is differentiated as a universal module with multifunctions and PR´s modules all 
contain a microprocessor. The competition has one product for one application and 
with/without microprocessor. 
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Table 4.5. “Levels of product differentiation - PR and competitors” 
 
If one analyse the level of product differentiation, one can see that: 

1. As described in previous point, the customer buys PR electronics module because of the 
high level of product differentiation compared to the competitors. The 4100 series has 
created a special market niche of signal modules. In summary, PR electronics has a great 
advantage towards its competitors when it comes to product differentiation. 

2. PR electronics still leads in product innovation compared to its competitors. In this, I do 
not identify the way the R&D team works. As a result of their work, one can safely say 
that PR electronics keeps the advantage. It may also be that PR electronics R&D has a 
short innovation process applying the result into production quickly since it is a medium 
sized company. 

3. A possibility for PR to ride on the product differentiation advantage is for R&D to 
develop new types of modules based on the successful 4100 series but with other 
hardware (and software) configuration but encapsulated in the same housing. It could be 
worthwhile to phase out their older modules in their product range and replace these by 
developing a few numbers of new multifunctional 4100 modules containing all their 
functions. 

4. But in technological innovation, by definition, there is always a threat competitors 
catching up. As a result, I suggest that particular attention to R&D and the innovation 
process must be paid in the future to keep PR electronics with its competitive edge. 

5. An implication may be to think of R&D not only in closed but rather open innovation 
configuration. For example, strategic alliances between manufacturers of signal 
conditioning modules and sensor manufacturers create an innovative advantage towards 
the customer (since these types of products often go hand in hand). One of the 
competitors, INOR, has chosen this R&D approach increasing their cooperation with 
sensor manufacturers.  
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Strategic stakes  
There is a potential for great gain in the market. 
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Table 4.6. “Estimates of market share of signal conditioning market in Sweden of PR and its competitors (The 
other competitors, except INOR, have approximately 7-8% market share each)” 
 
The Swedish market of signal modules represents approximately 250 MSEK. The 4100 series 
segment of the market is approximately 50-70 MSEK.  
 
If one analyse the strategic stakes in the industry, one can see that: 

1. Since PR electronics is acting only on 10% of the market share, there is a great potential 
for growth. 

2. Because PR electronics has a highly differentiated product with a very competitive 
pricing, it should be able to take a larger market share from there competitors. It suggests 
an increase of sale power.  

Exit barriers 
PR electronics has to consider mobility in the market since rivals are diverse (see next section). In 
the worst case scenario, PR electronics would belong to high exit barriers, i.e. in direct 
competition with others. In the configuration of aggressive take-over, PR electronics would be 
one of the targets of potential predators since its products and equipments are competitive 
according to the economy of scale, experience, capital investment, brand identity, access to 
distribution channels and the reach of its licensing policy. 
 
If one assumes normal instability in the market, PR electronics would be in the exit barriers, only 
in the following configuration: 

• Given the size of PR electronics, and the diversification of other competitors’ 
products and their potential to close in the actual range of PR electronics products, it 
is of great importance to focus on R&D and its possible diversification. Not only, one 
is looking for the next product innovations but also the diversification of the 
innovation process itself. 

• Because PR electronics is a competitive company in this branch of products, it means 
that loosing battles with its competitors will be done at the cost of intense rivalry and 
would create high economic lose. 
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Diversity of rivals 
There are quite different types of competitors – large companies with different product programs 
but with a small part of signal modules. 
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 Figure 4.7. “Annual turnover that signal conditioning modules represent” 
 
 
If one analyse the diversity of rivals, one can see that: 

1. Since the majority of competitors in the industry are large corporations with a wide 
variety of products, they are not necessary focusing their competitive force on the signal 
conditioning modules market. This provides a shield-by-default for PR electronics 
products. One should not count on this position by default alone to keep competitive 
advantage.  

2. PR electronics has better differentiation of their product range and can still make a good 
profit with relatively low prices. It should be possible for PR (who are specialized in 
modules) to take a larger market share securing a larger market turn-over cycles.  

3. Having more financial strength, the threat of larger companies could come from an 
aggressive policy of dumping prices on the specific type of modules in order to put 
smaller firms out of business (this would probably not happen because that it is not 
financially attractive for a larger company to do so in such a small market as Sweden.) 

4. One reason for the larger companies not to do that would be to use the smaller firms 
(such as PR electronics who are obliged to keep a competitive edge) as a R&D resource 
and marketing outlet. It shows them how their own products in this particular branch of 
products are going, eventually buying licenses from PR electronics if necessary. 

 
 

4.3 What is the bargaining power of customers in the industry? 
 
I must say the electronic signal conditioning modules market is large. There are a lot of 
customers since all companies in the process industry needs signal modules. For example, in 
Sweden alone, there are between 10 000 to 20 000 customers. The average customers buy quite a 
few signal modules (5-10 modules). The exceptions are the machine builders and the end-users 
like LKAB, Preem, etc. Since there is not notable difference in the products price range, the end-
user is not price sensitive. Clients as users are more interested in the module functions and its 
delivery times. The OEMs (Original Equipment Manufacturers) and machine builders are more 
prices sensitive. For them, signal conditioning is crucial to obtain the correct signal for PLC-
systems (Programmable Logical Controller). Signal isolation is not crucial, but it is seen as 
security. In industrial contexts, clients prefer the breaking of a signal module since it is cheaper 
than their whole control system in the production line. 
 
If one analyse customers’ bargaining power in the industry, one can see that: 
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1. The main customers’ bargaining power comes from the size of the industry in which they 
operate. Big companies are able to bargain good discounts since they are buying large 
quantities of modules. 

2. But the majority of customers are small companies. Since they do not buy large quantities, 
they reduce their bargaining power proportionally. 

3. As my experience shows, in most cases, the functions that the modules serve are more 
interesting to the clients than the price strictly speaking. In other words, PR electronics 
4100 series is offering the bargaining power to the sales force. This bargaining advantage 
should be capitalised upon.  

 
 
4.4 What is the bargaining power of suppliers in the industry? 
 

PR electronics buys components from two major suppliers. I guess PR electronics has established 
a back-up system of components. Nevertheless, electronic components suppliers could be a 
problem in specific cases. For example, some of their components are up to 6 months delivery 
time. In the electronic components world, there is a shortage of supply which indicates that 
switching of supplier is difficult. It is also risky to change of supplier because new supplier may 
imply problems of quality and issues of supply routines. PR electronics has better profitability 
than the supplier industry since it is in a niche market. It means that suppliers can only be 
profitable if they sell enormous quantities. They may count on PR electronics as well as their 
other clients to attain their own objective of profitability.  
 
If one analyse the bargaining power of suppliers in the industry, one can see that: 

• The suppliers to PR electronics do not possess an excessive bargaining power which 
gives them leverage for disrupting their supply to PR electronics.  

• PR electronics has a vulnerable supplier relationship because the industry relies only 
on two suppliers they are working with. 

• The electronic components market is relatively weak which does not frighten small 
companies with high priced tag but may disrupt their business due to their own 
fragility and the incapacity to switch immediately to a rich range of suppliers. 

 
 

4.5 What is the threat of new entrants in the industry? 
 

It is very difficult to enter the signal modules industry since the new entrant has to compete 
immediately on the economy of scale, the established experience, having significant capital 
investment, a brand identity, a solid access to distribution channels and solid licensing support 
(such as government needs). In the specific electronic signal conditioning, there are very high 
fixed costs for production. As mentioned before, there is also a shortage of components to be 
supplied for use in production. For all of those reasons, entrance is done indirectly by industrial 
players of the electronic industry diversifying their electronic offer. This explains the relative 
stability of the competition. For example, in the last 10 years, no new players have entered the 
Swedish industry of signal modules.  
 
If one analyse the threat of new entrants in the industry, one can see that: 

• The threat of new entrants is small in the signal modules industry since the high fixed 
costs for production and that the players in the market have been there for 10 years. 

• The industry is based on a stable set of products which variability does not depend 
upon a market of consumers but all sort of processing industries.  
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• Given that electronics is the core activity, new entrance would be done by take over, 
or absorption of competitor activities by larger electronic groups.  

• Alliances and markets agreements may be the way to protect PR electronics from 
aggressive take over by larger groups.  

 
4.6 What is the threat of substitute products in the industry? 

 
Given the number of industry competitors and the kind of materials the modules are, there is 
always a threat to substitute modules by others. For example, there is the possibility of using a 
PLC with isolation on the inputs. But, it is not cost-efficient. To remove expensive PLC cards 
with maybe 10 analogue / 10 digital outputs cost more than changing a signal module altogether. 
In the case of modules using long cabling, the substitute is mainly found in the use of remote 
I/O:s.  
 
If one analyse the threat of substitute products in the industry, one can see that: 

1. Here is a potential threat of substitute products in the future since competitors are 
moving into the programming interface market which is 4100 series market advantage at 
the moment.  

2. In terms of market competition, substitute products are probably the greatest threats for 
PR electronics in the industry. 

3. This implies several implications: the in-house PR electronics R&D departments’ ability 
to innovate, the diversification of R&D with open alliances, the change or 
complementing of innovation model such as making products with the low-end providers 
of signal, i.e. the measurement tools companies. New products development will be a 
crucial factor of success for the company’s future.   
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5.0 CHAPTER 5 – Conclusion: Strategic Considerations 
 
After conducting the empirical analysis, one can identify several strategic considerations for PR 
electronics. But let us conclude by distinguishing between the threats and opportunities PR 
electronics face with the 4100 series in the electronic signal conditioning modules market. 
 

5.1 Threats 
INOR, the major competitor in Sweden, is making strategic alliances with sensor manufacturers. 
INOR main threat comes from the model of innovation process. By associating the sensors 
industry to the conditioning modules industry, they do not simply change the technology but 
undercut the market of single units of conditioning modules. This change of innovation 
processes are very dangerous since it is the way new industry emerges at the expense of former 
competitors who disappear. Schumpeter has talked of capitalist business dynamism as a creative 
destruction. In the technological era, it has often been done by imposition of new industrial 
“standard”. The threat of competitors catching up on product innovations is probably only a 
matter of time. Competitions will catch up with PRs products and copy the 4100 series. PRs 
strategy of a relatively low pricing is part of the competitiveness of PR electronics products. But 
it is not enough.  
 
Beside the technological domain, the company that is threatening needs substantial financial 
backup. INOR or P&F can dump prices on signal conditioning modules to break down smaller 
companies. The voluntary or involuntary combinations of such large competitors with strong 
finances in the industry may be lethal to smaller players since standard war of electronic 
measurement is launched. 
 
Bigger industrial players in electronics are also in a strong position to be dominant in the 
relatively weak field of electronic supply. They may dry up the market or monopolise the 
suppliers. On the sale viewpoint, the low switching costs makes the small industry vulnerable to 
competition, even if there is relatively good brand loyalty in the industry. In any case, if hostile 
competition takes place, the threat will go all the way, from the innovation process, to the 
suppliers, until the customers. Since the substitution of products is big, one can expect that end 
product of battle won in the innovation and supplier will show in the customers’ era. Already 
today innovations as remote I/Os and PLCs with isolation on inputs are a threat on a 
technological level.  
 
 

5.2 Opportunities  
R&D is developing software for 4100-series that can do even more, but with the same hardware 
configuration. The innovative model adopted by PR electronics is based on the software. One 
could see PR electronics counting on the installation of standard hardware of module (their or 
not) and offering configurable software with larger functions. The problem here is that single 
module with large function would probably be too expensive. It may demand to investigate to 
use software design for hardware module serially mounted.  
 
One R&D strategy could be to develop new types of modules based on the 4100 but with other 
hardware (and software) configuration but encapsulated in the same housing. Maybe consider to 
faze out older modules in their product range and replace these by developing a few numbers of 
multifunctional 4100 modules containing all their functions. 
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PR electronics should increase there sales force in order to actively pursue a higher market share. 
If I consider today’s market, the immediate benefit of PR electronics positioning with the 4100 
series is to increase its selling power. Since there is a big market in Sweden, PR electronics can 
obtain a larger market share. This situation may be similar in other countries. Concerning the 
Swedish market especially, PR electronics can only take full advantage of its relative advantage 
with the 4100 if increasing the selling force. Since the 4100 series has strong selling figures but 
represent only have 20% of the market today, there are large margin of market growth. PR has 
great selling growth opportunities waiting to be fully exploited.  
 

5.3 Strategy – present and future 
 
PR should continue focusing its core business i.e. signal condition modules. It takes all its benefit 
in this area compared to most competitors where signal conditioning is only a small part of the 
business. But presently, PR electronics is pursuing a rather traditional model of business 
advantage which is product rarity as a way to compete in the market. In Porter´s terms, he calls it 
“differentiation strategy” – where the focus is on highly differentiated products having a market 
niche (which also means somewhat of a premium price). In order to keep up with the 
competition, PR electronics immediate response is at the same time trying to pursue Porter´s 
“cost leadership” strategy. PR electronic price strategy is an accessory of its business model of 
product rarity. In the traditional model, engineering was the pride of an industry and product 
differentiation was doing most of the marketing work since electronics was a rarity. Since the 
mid.1980s, electronics, software and hardware products are not rare industrial materials. They are 
largely distributed in a very large consumer market. It makes them answerable to the rules of that 
market. Since competition in electronic signal conditioners is more intense, the immediate 
implication from the point of view of the business model of the product rarity is to lower its 
pricing. It is the outcome of the former stage of innovation (where engineering was the jewel in 
the crown). It is not a sustainable model of competition since it is difficult to have a unique 
product focusing on differentiation in a mass market which at the same time demand to lower 
the pricing of those differentiated products. PR electronics has managed though to succeed with 
some sort of “mass customization” of the 4100 product range creating a standardized product 
which is configurable for each customer. But what will happen in the future? It is not enough 
with a ‘engineers-client’ based innovation model for the future. 
 
Strategic considerations for PR electronics play at different levels at the same time. Here, I 
summarize what one could consider to be strategic for PR electronics present and future: 
 

• As made clear before, a strengthening of the selling force is the immediate strategy to take 
advantage of the 4100 range.  

• Maybe develop new types of modules based on the 4100 but with other hardware (and 
software) configuration but encapsulated in the same housing, fazing out older modules 
in their product range and replace these by developing a few number of multifunctional 
4100 modules containing all their functions. 

• Focusing on R&D, not only by searching to innovate according to the closed model of 
innovation, i.e. to find out the next technical devices (for example, seriously looking at 
remote I/Os, to avoid substitution products) but elaborating an open innovation strategy. 

 
• The open innovation strategy would include: 

 
To develop new products taking advantage of different kind of innovation, not necessarily in the 
same module. Developing different line of products allows covering all possible way of making 
electronic signal conditioners. I review some possible ways:  
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Competing with INOR on making strategic alliances with sensor manufacturers themselves, since 
sensors and signal conditioning modules are interlinked. It demands that PR develops new 
products. 
 
To develop new products including electronic component coming from diversified suppliers. I 
suggest that R&D works more in collaboration with the marketing needs and commercial realities 
of the suppliers. So, the result of this collaboration is the development by the R&D department 
of PR electronics of an alternative line of product. It could be an other version of the 4100, but 
containing other components than from the 2 usual suppliers, i.e. Chinese components. The 
result is to build some experience with alternative components (reliability, knowing the supplier, 
testing the parts etc) and growing up the capability of PR electronics to have an alternative built 
line of 4100 which may work to be sold in another market but also serve as a back up in case of 
crisis with the 2 original suppliers. It demands a re-organisation of the company R&D and 
production lines but also a change of conception of business integrating international realities 
into the framework. 
 

• The renovation of product management: 
 
 
PR electronics should consider outsourcing manufacturing to low cost countries such as Asia or 
India since Denmark tax wages are too high.  
 
PR electronics should consider “lean-manufacturing” principles to eventually remove storage 
costs. An information technology system of management such as an online order system, could 
allow direct manufacture delivery to customer order. 
 
If the R&D product diversification adopting an open innovation model is adopted, the selling of 
those different products will provide different source of information that can feed back either 
R&D itself to adopt different research and associative strategies (suppliers, research partners, 
industrial association, co-development with start up, universities projects) or to inform the 
management chain of command in terms of relevant change (marketing, clients, country 
coverage, clients relationship).  
 
PR can be successful in pursuing both differentiation and cost strategies if it combines efforts 
turned toward another model of innovation that is not simply based on the ‘engineers-client’ 
model. To change of model of innovation, PR electronics has to deal with an open model 
including varied actors such as ‘engineers-suppliers R&D collaboration-measurement industry 
R&D collaboration-university department R&D collaboration-start-ups R&D collaboration’. In 
order to do this, PR electronics has to take full advantage of information technology tools that 
implement such business process re-engineering. It includes to integrate a strong research and 
development collaborations, to diversified marketing strategies, with continuous cooperation with 
distribution channels, integrated means of communication about technical information and 
products characteristics which are all financially accountable through a common PR electronics 
corporate information system. 
 
To conclude, I understand that it is a difficult task to achieve. This thesis has tried to give some 
line of thought around which a management group would be able to draw a strategic plan. 
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