
 

SC-RESEARCH 
P.O.BOX 11, 62201 KAUHAVA, FINLAND, TEL. +358 6 218 1400, FAX +358 6 218 1401 

 
 
 
 
 
 
 
 
 
 
 
 

Developing an integrated innovation model:  
Bringing together services and technology  

related features of innovation 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dr Jari Kuusisto and Dr Martin Meyer 
Finnish Institute for Enterprise Management 

 
10.09.2002 



 2

Contents 
  

1 Introduction 4 

2 Research design and empirical data 5 

3 A brief history of innovation models 5 

4 Towards an integrative innovation model 6 
4.1 Integrative approach to innovation model development 7 

4.1.1 Capturing service and technology related aspects of innovation 7 
4.1.2 Technology push and market pull as drivers of innovations 8 

4.2 The scope of integrative inovation approach – challenges and potential benefits 9 
4.2.1 Incremental operational level innovations are typical of services 9 
4.2.2 Knowledge intensive services are re-shaping the value chain 10 
4.2.3 Services can initiate strategic changes that effect entire industries 11 

5 An Innovation Typology of Services 12 
5.1.1 Innovative activities at different levels ought to support each other 13 
5.1.1.1 Strategy level innovations influence the firms overall competitive position 14 
5.1.1.2 Operational level innovations are frequent but seldom clearly visible ones 14 
5.1.1.3 Personal level innovations 14 

6 Industry cases 15 
6.1 McDonalds – innovative and systematic service development 15 
6.2 Metso –  strategic shift from heavy engineering and manufacturing towards services 17 

6.2.1 Service driven strategy becomes reality on operational level 17 
6.2.2 The implementation depnends on individual that deliver new innovative 

services 18 
6.3 Car industry is leading the way by adopting innovative strategies and operational 

modes 20 
6.3.1 Comptetition has stimulated innovation in car manufacturing 20 

7 Discussion and Conclusions 23 

 
 



 3

Executive summary 
 
Innovation models used to have a propensity to neglect service aspects in the past as 
they were mostly focused on technological development.  Models that dealt with 
service innovation, on the other hand, tended to neglect much of the impact 
technology can have on service development.  This paper tries to integrate both 
strands of modelling in order to gain a better understanding of innovation processes in 
areas that are related to services.  Our approach does not only try to describe the 
characteristics and drivers of service innovation but also capture the impact of certain 
services on innovative activity.  Service innovation is seen as mostly incremental 
because it is often customer–oriented.  At the same time, knowledge-intensive 
services function as innovation agents affecting other industries.  Based on the 
outlined characteristics of service innovation, this paper tries to develop an innovation 
typology of services.  To cope with the heterogeneity of services, and different types 
of innovation we introduce a distinction between strategic, operational and personal 
levels of innovation.  This analytical approach can be utilised in different industry 
contexts and in connection with different types of services. 
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1 Introduction 

Over the recent years services have been recognised as an important driver of 
innovations and economic development.  Since knowledge driven growth pattern has 
become evident, so has the close interaction between services, manufacturing and 
technologies (Howells, 2000).   
 
There have been many attempts to present the innovation process in a model, but 
these attempts still mainly focus on manufacturing and technology based innovations.  
For instance, Rothwell (1992) distinguishes five distinctive generations of innovation 
models from simple linear approaches to complex networking concepts.  Often the 
notion of innovation is closely associated with technological development. Pavitt 
(1984) suggested taxonomy of technological trajectories driving innovation.  This 
particular taxonomy has been criticized for its missing treatment of service-related 
innovation.  In a refined version, Pavitt and Bell (1993) the information-intensive 
sector was included as a new entry to incorporate the growing importance of 
technology-relayed services.  Yet, critics still argue that current innovation models do 
not address service-specific features of innovation, ‘in all its richness’ (Gallouj, 
2002).  Hence, the question remains, is it at all possible to develop the existing 
innovation models so that they can capture the essence of service innovation features?  
Or, should one take more radical approach and develop a new approach better capable 
of doing so? 
 
On the other hand, the existing service innovation models also have a limited scope.  
They in turn tend to overlook many technology-induced developments that 
undoubtedly have an impact on the innovations and the entire economy.  On wider 
scale services and manufacturing, the grand sectors of the economy are converging 
and the interface between services and technology is becoming an essential element 
of economic growth (see e.g., Metcalfe and Miles, 2000).  In this light, there is an 
obvious need for a new, more balanced approach that integrates the key features of 
service and technology based innovations.  The following will address the above-
described issues by presenting an integrated approach to innovation analysis.  We 
shall discuss the key issues that need to be considered in connection with integrative 
approach to innovation, and characteristics of analytical tools that can be useful in 
services and manufacturing contexts.   
 
The paper will first provide a brief historical background for the development of 
innovation models.  This is followed by a discussion on the strengths and weaknesses 
of various approaches.  After this, we shall propose an integrated approach for 
innovation model development and consider the challenges that are involved in the 
process.  To cope with these challenges, we argue for an approach that captures the 
key aspects of innovation process on three levels: strategy, operations and personal 
level interaction.  To support these arguments we present empirical evidence that 
highlights a range of innovations, which materialise in business strategy, operations 
and personal level activities.  We shall illustrate the applicability of our model and its 
usefulness in describing and explaining innovative activity at the interface between of 
various forms of innovation.  The paper concludes with suggestions for further 
research. 
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2 Research design and empirical data 

This exploratory research is based on existing research on innovation, services 
management and marketing.  Primary material was collected in 25 semi-structured 
personal interviews with business executives and researchers in Denmark, Finland, 
France, Norway and the UK.  Additional material for business cases were drawn from 
the available documentation we collected during the interviews and from the internet.  
The main focus has been on empirical investigation.  However, this work builds on 
extensive previous analysis, which consists over 100 interviews exploring services 
role in manufacturing context (Kuusisto, 2000).  We have received valuable support 
from the Finnish National Technology Agency (TEKES) in terms of business 
contacts, financing and insights into technology / innovation / services interface. 

3 A brief history of innovation models 

Over the years innovation models have evolved reflecting scientific advances as well 
as the economic environment.  Recently there has been a significant change in the 
environment where innovations are being commercialised.  The economy has evolved 
from demand driven markets to over supply of products/services and intensifying 
competition.  On the innovation research and development side, the shift has been 
from technological push towards more market-oriented mode that puts emphasis on 
commercialisation of new innovations.  At the same time service related innovations 
have become an increasingly important part of the innovation debate. 
 
This section presents a shortly the key features of existing innovation models.  It will 
point to criticisms of established models and their focus on technology and the 
manufacturing sector. Then it points to the emergence and growing importance of the 
service sector calling for revised models of innovation (Hauknes, 1998; Gallouj, 
2002). This review calls for an integrative approach that combines insights from all 
previous models, which is presented subsequently. 
 
Rothwell (1992) provides an overview of the history of innovation models starting 
from simple linear models through to more and more complex and interactive models 
(see Exhibit 1).  Rothwell’s fifth generation model views innovation as a multi-actor 
process which requires high-level inter- and intra-firm integration.  This is facilitated 
through IT-based networking. 

Exhibit 1 Rothwell’s five generations of innovation models 

Generation Key features 
First/second Simple linear models – need pull, technology push 
Third Coupling model, recognizing interaction between different elements and 

feedback loops between them 
Fourth Parallel model, integration within the firm, upstream with key supplier and 

downstream with demanding and active customers, emphasis on 
linkages and alliances 

Fifth Systems integration and extensive networking, flexible and customized 
response, continuous innovation 

Source: Rothwell, 1992; Tidd et al. 2002 
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At the early stages of innovation research the linear model of innovation was a 
dominant approach to the analysis of innovation activities.  The inherent assumption 
of this model is a technological push of ideas towards markets: basic research - 
applied research – development - production - the end users.  This model and related 
approach to innovation needs to be seen in the context.  It was developed during an 
era when government spending on basic research (especially in the US was motivated 
by arms and space race) had grown significantly.  Such investments in basic research 
created a flow of new ideas that originated from research community.  At the same 
time markets were not flooded with competing products and services.  On the 
contrary, until 1960s post war period was characterised by re-construction, and 
demand for products regularly exceeded the supply.  Hence, typical customers were 
more than willing to buy products that were on offer.  To summarise, in linear 
innovation mode development was characterized by technology push and on the 
markets demand tended to exceed supply. 
 
Over time, linear innovation model faced increasing criticism and that finally gave 
impetus for interactive innovation model.  It places less emphasis on technological 
push and assumes that innovations can be initiated at any stage of the process, rather 
than merely at the research stage.  Overall the interaction between the research 
community, manufacturer and customers becomes a platform where innovations take 
place.  However, even interactive models of innovation emphasise technological 
innovations and service related innovations tend to be ignored or underestimated (see 
e.g., Gallouj, 2002).  The integrative approach to innovation seeks to provide a more 
balanced view of innovation without, underestimating neither technological nor 
service innovations.  Linear and interactive innovation models represent mainly 
technological approach which tend to equate or reduce innovation in services into the 
introduction of technical systems into service firms and organisations.  Hence, service 
businesses are seen as users of innovative solutions not inventing them themselves.  
At the same time purely service-oriented models try to identify any possible 
particularities in the nature of organisation and innovation in services.  These models 
in turn pay limited attention to the technological forms of innovation.  Hence the need 
for more balanced integrative approach, which captures all types of innovations rather 
than some specific categories only.   

4 Towards an integrative innovation model 

The convergence of service and manufacturing industries, and blurring boundaries 
between goods and services are manifested in numerous ways in contemporary 
economy (Howells, 2001).  Services are becoming increasingly technology intensive, 
in particular ICTs which enables a continuous flow of new services.  At the same time 
complex systems and technologies create increasing demand for support services. 
Manufacturing industries are increasingly service intensive as outsourcing, life-cycle 
services and facility management become increasingly important elements in business 
models.  In parallel, traditional services adopt many practices that are typical for 
manufacturing, among then modularity and carefully specified service scripts. 
 
Such developments favour an integrated approach to innovation.  In the model 
development the aim produce constructs that can capture the key features of both 
service and product related innovations (Djellah and Gallouj, 1998; Gallouj, 2002).  
These integrative models can contribute the understanding of both service and 
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product innovations and they can also enhance the knowledge transfer between 
manufacturing and service sectors.  For instance, systematic R&D practices in 
manufacturing could offer development insights for the services, which are less 
development in this respective.  At the same time, manufacturing and technology 
development can gain from well-established customer interaction and joint 
development efforts typical of services. 

4.1 Integrative approach to innovation model development 
Integrative approach to innovation is embedded into the wider socio-economical 
context.  It can be seen as a way to analyse gradual forward steps in the evolving 
division of labour.  Hence the discussion is not limited to technology or service 
management perspectives.  Exhibit 2 illustrates the chosen approach to integrative 
innovation model development.  The aim is to capture various forms (technology – 
services) and different drivers (technology push – market pull) of innovation.  Such 
models can be applied to goods and services as well as technological and other types 
of innovations (Hauknes, 1998).  

Exhibit 2 Locating the Integrative Approach 

Integrative
Innovation

models

Service
Innovation
models

Linear
model

Interactive
models

Service
innovation

features

Technolog ical
innovation

features

Market pullTechnolog y
push

FOCUS

Driver of inn ovation
 

4.1.1 Capturing service and technology related aspects of innovation 

In the integrative approach innovation can be based on any of the following 
components or their combinations (Gallouj, 2002):  
 

• New or improved service or good; 
• New or improved process of production or delivery; 
• New or improved internal organisation 
• Market innovation, changes in external relations 
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New type of products and services are most obvious elements of innovation but often 
they are incremental improvements rather than totally new concepts to the markets.  
Effective production and successful service delivery require sufficient skill levels and 
staff motivation. Also new technology based electronic order-delivery systems have 
had a significant impact across the industries, even if the core production process has 
remained much the same.  Typical process innovations include renewals of the 
prescriptive procedures (e.g., service scripts) for producing and delivering goods and 
services.  Organisational innovations include new forms of organisation and 
management techniques such as TQM and balanced score card systems.  Market 
innovations include new behaviour on the markets such as finding a new market 
segment, entering another industry and its market.  Here retail chains that offer 
financial services provide an example of an entry to a new industry.  

4.1.2 Technology push and market pull as drivers of innovations 

In the integrative approach technology-services interaction materialises in numerous 
different ways.  One way to categorise these developments, is to make distinction 
between technology push driven and market pull driven changes.   
 
New technologies enable many innovative services, especially this applies to ICT and 
evolving electronic delivery channels where the development has been very fast.  
Rapid development and complexity of new technologies has also increased the 
demand for knowledge intensive support and consulting services.  As a generic 
technology ICT is likely to be one of the key enabling technologies across the 
industries.  It allows the development where the grand sectors of the economy are 
converging so that services play ever increasing role in manufacturing processes.  ICT 
systems, distant control and monitoring play an important enabling role in relation to 
outsourcing, which creates continuous flow of new services across the industries.  
Facility management contracts represent latest development towards services in the 
manufacturing industry.  Here the management of entire factories has been outsourced 
to a service provider that guarantees certain level of performance for the client.  
Parallel to this, there are a number of services, which are increasingly technology 
intensive and adopting manufacturing features in search for effectiveness and constant 
quality improvements (Kuusisto and Meyer, 2002). 
 
However, enabling technologies do not guarantee commercial success.  Here 
integrative innovation approach and joint problem solving efforts with customers can 
provide valuable contribution into the innovation process.  Customers involvement in 
the product-service development provides a healthy reality check when new 
technology based offers are designed.  For instance, in determining customers’ ability 
to adopt new services and in developing user friendly interfaces for electronic service 
delivery.  There is clearly room for deeper understanding of customer views, as the 
recent costly mistakes of mobile communication service suppliers indicate.  Joint 
problem solving has important role in the case of knowledge intensive services where 
customer and experts typically develop new solutions jointly.  Such services have a 
key role because they facilitate technology development and commercialisation.  
There are also cases where totally new solutions, unknown to potential customers, are 
introduced to the markets.  However, testing and pilot marketing can yield important 
customer feed back information also in such situations.  There are significant 
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underlying socio-economic trends which provide early signals of market 
development, among these are demographic development as well as pressure towards 
cleaner technologies.  Such trends will materialise as an increased demand for certain 
types of services.  For instance, healthcare services and environment related 
consulting.   
 
Overall the above features emphasise the interaction between technology, markets 
and services.  This interaction needs to be reflected in the approach to innovation and 
the integrated innovation models can act as a step into right direction. 

4.2 The scope of integrative inovation approach – challenges and 
potential benefits 
Services as such cover an extremely wide range of activities ranging from highly 
knowledge intensive research and consulting to customer service tasks in a wide 
variety of industries.  The integrated approach to innovation is very challenging, since 
it needs to tackle numerous different aspects of service, manufacturing and 
technology-related innovations.  Such scope is extensive and as such a challenge for 
any modelling attempt.  Tackling such complexity analytically is a necessity as one 
develops integrative approach to innovation.   
 
Following sections will discuss briefly some key areas of services, related innovations 
and their typical features.  To start the discussion focuses on operational level issues, 
in particular incremental product and process related service innovations.  Typically 
such innovations involve incremental improvements and new combinations of 
existing products, services and processes.  The second perspective focuses on value 
chain level.  This discussion highlights knowledge intensive services significance and 
their impacts on innovations and businesses innovative capability across the 
industries.  In the third section the level of discussions will be raised further to the 
strategic service innovations that can initiate industry wide changes in the business 
practices. 

4.2.1 Incremental operational level innovations are typical of services 

Business level service innovations are not well documented in the literature although 
they represent a significant area of innovative activity.  There are several reasons for 
such lack of research based data.  For instance the informal incremental nature of 
these innovations make them difficult to observe.  Many of the service innovations 
are initiated by an individual person and they may not even become registered within 
the organisation.   
 
A French survey on service sector businesses (Gallouj, 2002) indicates that the 
customer specific tailor made services, new combinations of existing service elements 
and added service features are the most significant modes of innovation among 
surveyed firms.  Mainly service innovations appear to take place by small incremental 
steps. Typically new service feature is first adopted with one customer and 
subsequently it can be used on the need basis with other customers.  Hence many 
‘small innovations’ enter the markets ‘silently’ as the service process gradually 
evolves.  
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New or improved processes of tailoring a product service package according to 
customer’s needs, has an important role in the service related innovations.  Another 
specific case can be called ad hoc innovation, typical of knowledge intensive business 
services.  In such cases client and service provider co-produce an innovative solution 
to a strategic, organisational, social or IT-related problem (see Miles, 2001).  The 
above illustrates the need for integrative approach to innovation that covers also 
informal, non-technical incremental innovations.  Overall service innovations seem to 
originate from customer interaction rather than from any formal R&D activities.  
Many of the innovations involve process changes, and here technology often has a 
significant role, especially in the area of new innovative service delivery methods.   

4.2.2 Knowledge intensive services are re-shaping the value chain 

The following section discusses knowledge intensive services role as agents and 
shapers of innovations.  It appears that these services can have significant impacts on 
the existing value chains.  Overall, knowledge intensive services influence innovative 
capacity and industrial competitiveness in a number of different ways as: 
 
• Bridging institutions in distributed knowledge creation system  
• Facilitators, carriers or sources of innovation through co-production capabilities 
• Agents in transforming firms into learning organisations 
 
According to Sundbo (2002) KIBS represent a very high value added in the 
knowledge economy.  Their role is based on their ability to apply basic science 
knowledge so that research results can be used in solving practical problems, see 
exhibit 4.   

Exhibit 4 Value chain in the knowledge economy 

IT Knowledge
Service Å
solution to a
problem

Knowledge
society

Production 
technology Raw material ProductIndustrial

society

Source: Sundbo, 2002  
Here knowledge-intensive services, rather than science-based knowledge represent 
the highest value added.  Basic knowledge is seen as raw material for knowledge 
intensive service applications.  In the knowledge society universities ought to be very 
wealthy organisations if the knowledge as such has a high value added.  However, 
this hardly is the reality.  Instead, knowledge intensive services command high 
margins and their significance appears to be growing.   
 
The growth of KIBS reflects increased demands for specialised knowledge, based on 
evolving division of labour and distributed knowledge creation.  This leads to current 
growth of specialised services which are playing prominent role in knowledge 
accumulation and transfer (Metcalfe and Miles, 2000).  Specialisation and distributed 
knowledge production are also creating demand for integrative services that create 
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useful packages of distributed knowledge.  Here insurance brokers that have extensive 
knowledge of complex and fragmented markets provide an example.  Such brokers 
can help customers in acquiring tailor made and cost-effective insurance covers & 
portfolios from a vast variety of available services.   
 
Higher education does have a key role as a part of knowledge infrastructure that 
creates and maintains businesses absorptive capabilities to use knowledge intensive 
services.  The absorptive capability needs to be emphasised, since the added value of 
the knowledge intensive services is created jointly within the customer’s business 
process.  Typically this happens in the complex situations which sets high demands 
for both service supplier and the customer.  Hence, knowledge intensive services are 
important inputs into customer’s value creation process only if they generate process 
improvements in the customers business.  Such improvements are outcome of the 
joint efforts, knowledge intensive services delivered by the supplier and utilisation the 
services by the customer. 

4.2.3 Services can initiate strategic changes that effect entire industries 

Constantly evolving division of labour is changing industries and blurring boundaries 
between traditional manufacturing and service sectors.  New technologies, regulatory 
changes and strive towards more effective use of capital are all enabling new services 
and key drivers of this development.   
 
More effective use of available capital is a driving force of outsourcing and 
information technology is enabling a wide range of related services.  For instance, 
real estate related services are increasing rapidly.  Here businesses sell out their 
properties, offices and factories alike, and rent them back from the service supplier.  
The benefits of these arrangements are clear.  Released capital that can be re-invested 
into the core business development.  In addition, service provider takes responsibility 
of the maintenance and support functions related to the real estate.  Facility 
management contracts are a step further.  Here industrial enterprises outsource parts, 
or the entire production process, to service providers that get the contract against 
performance guarantee.  Facility management services are already reality in such 
industries as car and paper manufacturing.  In the bio-medical industries service 
providers offer a full range of activities from research to commercialisation of the 
product.  Exhibit 5 illustrates some innovative services that are having strategic 
industry wide impacts. 

Exhibit 5 Service related innovations that are initiating industrial change  

 
Phenomena  

 
Explanation of service related innovation 
 

Accounting is 
transforming towards 
KIBS type of activity and 
routine tasks are 
outsourced.  Industry is 
re-positioning itself 
within the value chain. 

Traditional industries & services are transforming themselves into a knowledge- 
intensive activities and simultaneously outsourcing some of their basic functions. 
Routine accounting is becoming commodity that can be outsourced to software 
businesses or to customers as self service.  Simultaneously most capable 
accountants are turning into high-level consultants and economic advisers.  This 
provides an example of a traditional industry transforming itself into a knowledge 
intensive service.  Many other traditionally low value added services are 
becoming more knowledge intensive due to ICT integration into the process.  
Such ICT presence requires skilled management staff in addition to the less 
skilled staff.  Take for instance, operations managers in the cleaning services 
and traditional cleaners, who are working in the client interface tasks. 
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Internet-based Legal 
services. 

Model contracts can be down loaded from the net against a moderate fee.  Here 
traditional professional services have been turned into commodities.  Here again 
the ‘low end’ professional services are becoming routine tasks enabled by the 
ICTs.  The development is moving away from client intensive service delivery 
towards standardised, modular commodity packages. 

Independent power 
producers (IPP) – New 
business model 

IP-businesses have mainly financing background and they tend to outsource the 
actual power production and related activities.  This new business model is re-
shaping energy industry.  The key competence here is effective project 
management and control. 

Manufacturers re-focus 
their business on design 
& branding of products 
and services 

Design is a key competence in creation of innovative products and services.  and 
branding can make services more tangible like in the case of McDonalds.  In the 
case of car industry brand management may become the core business for 
manufacturers.  Here the role of the branding is image building, strengthening of 
customer loyalty and ability to carry price premium.  In the case of green 
electricity suppliers try to create branded product from the commodity by linking 
the brand to highly popular/relevant issue. E.g., car industry, McDonalds and 
branded electricity. 

(Kuusisto and Meyer, 2002) 
 
Due to the wide variety of services, there are a number of parallel developments that 
in some cases have contradictory effects on the industry.  Technology based 
innovations, especially ICT and software applications are turning some traditional 
professional services into commodities.  For instance, web-based libraries of legal 
contracts represent this type of development.  Similarly, basic accounting tasks and 
some medical diagnostics are areas where professional services are moving from 
client intensive mode to commodity packages and combination of standardised 
modules (see Metcalfe and Miles, 2000:4).  Such development represents an 
interesting service innovation, since modularity and commodification enable 
scalability, improved productivity, better quality as well as lower prices.  Parallel to 
commodification, complex technologies create demand for new knowledge intensive 
services.  Here personal interaction remains important and it cannot be replaced by 
electronic interface and service delivery channels.   
 
The above indicates that industries and innovations are affected by multiple and 
contradicting drivers that can have very different, and sector specific impacts.  In 
some industries these developments create new configurations of the value chain.  For 
instance, in accounting innovations turn some traditional tasks into commodities.  At 
the same time other innovations create scope for totally new knowledge intensive 
services.  Such parallel developments make the overall picture complex but well 
worth further investigation.   

5 An Innovation Typology of Services 

The previous sections have demonstrated that strict division between technological 
and service innovations is rather artificial one.  In the light of recent developments 
such approach may even be an obstacle for better understanding of innovative 
processes.  The convergence of products and services has already instigated profound 
changes across the industries.  By now it is widely accepted that services have an 
important role in almost every existing value chain (Sayer and Walker, 1992).  There 
is obviously a demand for integrative innovation models that can capture both service 
and technology related features of innovation.  However, such approach needs to 
tackle a wide variety of complex issues.  The danger here is that evolving models turn 
out to be too general, or too detailed to be useful as analytical tools.  The following 
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sections present a novel analytical approach that can be used as a basis of 
development for integrative innovation models.   
 
Given the technology or service-bias of existing innovation models, we have 
generated an approach which takes another point of view.  Our typology is based on 
three main perspectives: (1) personal, (2) operational, and (3) strategic development 
of novel service offerings.  Our argument is that innovation analysis and models can 
be developed on three distinctive levels that are linked to each other.  Such 
segmenting has already proved its usefulness as an analytical tool for innovative 
services (Kuusisto, 2000; Kuusisto and Meyer, 2002).  The approach has evolved as 
an analytical tool of empirical material and hence it represents firmly grounded 
approach.  The following sections outline the underlying idea, after which case 
studies are used to illustrate the different perspectives. 

5.1.1 Innovative activities at different levels ought to support each other 

Exhibit 6. shows that innovation analysis should cover three levels; business strategy, 
operations and personnel related issues.  These levels can be recognised in all types of 
innovative processes, although their significance varies case by case.  From the 
analytical point of view each segment represents issues, activities and concepts that 
are on similar level.  Hence, the analytical task and communications become more 
manageable.  
 
In empirical context these levels are linked together even if they represent their own 
entities.  Ideally the decisions and activities on all of the three levels support each 
other, i.e. there needs to be a good fit between them.  As a whole adopted strategy and 
operational practices need to have a good fit with the external environment.  Typically 
co-production of knowledge and joint problem solving are key elements of innovative 
solutions to customers problems.  Much of these activities are based on personal 
interaction and trust, hence business strategy and operational practices ought to 
support and motivate staff for better work performance.  

Exhibit 6 Strategic, operational and personal level innovation concepts 

Innovation as a strategy level concept

• Business perspective • revenue logic • business objectives

Produc-service innovation as operational level concept

• Production process • marketing • customer interface 

Product-service innovation as personal level concept

• Personnel management • customer interaction • service skills

FIT

FIT

FIT

External environment

 
(Adapted from: Kuusisto, 2002; Kuusisto and Meyer, 2002) 
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5.1.1.1 Strategy level innovations influence the firms overall competitive position  

Strategic level actions seek to secure the competitive position of the business in the 
future by developing the best possible portfolio of technologies, markets, 
organisational arrangements and product-service offerings.  Recent examples indicate 
that increasing number of manufacturers are seeing services as a strategic business 
perspective and adopting service oriented strategy and business practices1.  In the 
manufacturing context service concept has evolved from personal and operational 
level activity towards a strategic level business perspective.  As a result services 
influence in manufacturing has become more pervasive over the years.  There are a 
number of drivers that have influenced service innovations role across the industries.  
These include: 
 
• Technology push (complexity) & pull (enabling technologies) 
• Customer perspective, customer receives value as well as the supplier 
• Better understanding of customers processes – source of innovations 
• Better margins than in pure product transactions 
• Services create more stable revenue flow 
 
Businesses on traditional service sectors have adopted many practices from the 
manufacturing firms.  Standardisation, modularization of offered services, high 
technology intensity and systematic process development are examples of such 
developments.   

5.1.1.2 Operational level innovations are frequent but seldom clearly visible ones 

At business process level incremental improvements are very typical forms of 
innovation.  Such innovations can be based on gradual improvements in technology, 
information systems or in customer service delivery practices.  New combinations of 
existing products and services are also sources of innovation, especially in the case of 
customer tailored product-service offering. 

5.1.1.3 Personal level innovations  

Often incremental improvements come from the customer contact staff who face 
practical problems on a daily basis.  In long-term relations customers and staff can 
develop trust and mutual understanding which are essential for many innovative 
solutions.  These practices may then become more widely adopted in the business 
process.  Here good communications, personal level skills and motivation are key 
factors of innovation.  Overall, informal and formal service scripts provide a basis for 
systematic analysis and development of innovative practises. 
 
The following case studies will illustrate these perspectives in more detail.  Our aim is 
to show how the adopted three level approach can benefit the analysis and advance 
discussion on innovations. 

                                                
1  Services role in manufacturing has evolved gradually.  Up to 1970s services were often see as an 

unfortunate necessity, which manufacturers had to cope with.  In the 1980s they became a 
valuable means of competition, and in the 1990s services were often organised as separate 
business along manufacturing (Grönroos, 2002). 
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6 Industry cases 

The following industry cases illustrate the need for integrated approach to innovation.  
They demonstrate that there are few innovations that are purely based on technology 
or services.  Typical innovations involve a mixture of technology push related 
elements as well as applications based on market demand factors.  Besides the rich 
character of innovations, the case studies offer an empirical context for the three level 
approach to innovations.  The three perspectives are illustrated in each industry case.  
 
We shall begin with a very familiar McDonalds case, which is a good example of 
successful development of innovative products & services.  Besides being a very 
familiar business, McDonald’s case shows clearly the innovative developments on all 
three levels, strategy, processes and personnel management in particular.  In a broader 
perspective McDonald’s case represents a process where service business is adopting 
a number of good practices from the manufacturing management.  Metso case 
describes an engineering firm which has adopted an innovative service oriented 
strategy.  The chosen approach is bound to transform the firm’s operations as well as 
personnel management practices.  Innovative service concept development is already 
yielding promising results.  However, there are still significant challenges ahead 
before the new business concept becomes reality at all levels from strategy to 
operations, and finally to individual employee behaviour.  Car industry case provides 
an example of industry level strategic change.  Over the years car industry has 
developed highly effective manufacturing operations but in the competitive 
environment this is not enough.  Now the industry has adopted a strategy which 
emphasises services and customer interface management.  Some manufacturers are 
outsourcing the entire manufacturing operation and focus on design and branding of 
the product-service packages.  In such cases car production will take place in small 
flexible units close to the target markets.  This ensures effective tailoring of products 
and services to the increasingly fragmented markets.  Overall the industrial structure 
seems to evolve from centralised manufacturing towards decentralised service 
delivery system. 

6.1 McDonalds – innovative and systematic service development 
McDonald's is the largest and best-known global foodservice retailer with more than 
30,000 restaurants in 121 countries.  In ten years period strong market share 
combined with profitability has produced shareholders a compound annual total 
return of 12 percent.  Overall McDonalds has been very successful in executing its 
strategy which has created it a unique position as the worlds leading fast food chain.   
 
On operations level McDonalds has ‘industrialised‘ services successfully.  It has been 
pioneering such concepts as modularity and standardisation of services.  These are 
important service innovations because they enable global production of uniform 
quality products.  In addition, modularity and standardisation enable global scalability 
of the operation.  Also advanced franchising practices have had a key role in building 
McDonalds global market position.  Finally, McDonald’s puts special emphasis on 
highly advanced personnel management practices.  The company and its independent 
owner/operators have made a commitment to employees because they are seen as a 
key source of innovations and customer satisfaction. 
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Exhibit 7 Detailed description of the McDonald’s case 

McDonald’s aim is to be the best fast food chain in the world 
 
McDonald's vision is to be the world's best quick service restaurant experience.  For them being the 
best means providing outstanding quality, service, cleanliness and value.  To achieve their vision 
company is focusing on three worldwide strategies:  
 
• Be the best employer for our people in each community around the world.  
• Deliver operational excellence to our customers in each of our restaurants.  
• Achieve enduring profitable growth by expanding the brand and leveraging the strengths of the 

McDonald's system through innovation and technology.  
 
McDonalds has achieved outstanding brand recognition.  This has been enabled by experienced 
management, high-quality food, site development expertise, advanced operational systems and unique 
global infrastructure create a strong competitive position for the company.  Despite these achievements 
the company is striving for better performance: 
 
‘However, even the very best food, promotions, restaurants and value are meaningless without top-
notch service.  Outstanding service starts with a welcoming smile and ends with a satisfied customer.  
Although we often get high marks from customers, both internal and external data indicate that at times 
we miss the mark’. 
 
Continuous effors to enhance the service are underway   
 
Training for the unexpected - Restaurant teams must have the knowledge and tools needed to deliver 
great customer experiences. So, training is an ongoing priority for McDonald’s.  An enhanced training 
program that is being rolled out in the U.S. teaches restaurant managers how to plan and prepare for 
each shift by simulating a variety of scenarios. For example, they are being taught how to optimise 
customer service if several crewmembers cannot make it into work or if busloads of hungry tourists 
unexpectedly arrive at the same time. Restaurant teams that have gone through this training are finding 
it easier to do their jobs. They are more focused and more productive than before, and their shifts run 
more smoothly. Most importantly, they are giving customers the fast, friendly service they deserve.  
 
Keeping it simple - Our staff is eliminating non-value-added restaurant activities while optimising 
menu, merchandising and operations — all to the benefit of the customer.  Such efforts are part of an 
ongoing simplification process that focuses on big and small changes, such as using easy-to-open 
sauce tubes ... eliminating menu items that don’t sell well ... streamlining inventory management by 
consolidating cup and lid sizes ... and using fewer, more targeted point-of-purchase materials.  As 
appropriate, these simplification initiatives will be shared with other markets around the world, making 
our restaurants more employee and customer friendly.  More and more restaurants’ staffs in Japan, the 
U.S.and Latin America are using a new team-based service approach to enhance our customers’ front-
counter experiences.  One crewmember takes the order and payment, while another assembles and 
presents the order.  It’s fast, too.  Using this system, the crew at a McDonald’s on the Pennsylvania 
Turnpike served a caravan of seven buses in 35 minutes, less than half the time it otherwise would have 
taken. Also, our people in Venezuela and Costa Rica attribute increases in transactions and average 
checks to the better customer/crew interaction resulting from this servicing technique.  In light of these 
positive results, the company is beginning to test this team approach to wowing customers in a number 
of other countries.  
 
Faster is better - Customers using the drive-thru tend to be pressed for time. So, there is continuous 
focus on improving the speed of our drive-thru service.  The staff is exploring opportunities to enhance 
the drive-thru experience by serving two cars at a time.  In some locations, double-lane drive-thrus have 
been introduced.  In others, crew people equipped with remote order-taking devices are assisting drive-
thru customers during busy periods.  
 
New payment methods are being introduced - The company is exploring alternative payment 
methods to make a visit to McDonald’s more convenient.  Customers now can pay for their McDonald’s 
meal by swiping electronic devices or credit/debit cards past an electronic reader at a number of 
McDonald’s restaurants around the world.  These payment options not only speed up service, but 
customers are finding that being short on cash does not mean having to pass up a meal at McDonald’s.  
 
Mystery shopping as a development tool - Mystery shopper programs are being introduced in new 
countries and the use is being stepped up in those countries that do.  The results of mystery shops, 
which are often accompanied by crew and manager incentives for excellent performance, are helping 
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our restaurant staffs to celebrate successes and identify training opportunities. In addition, the feedback 
is being used to assist each restaurant's management team to develop action plans to raise the bar on 
service levels.  This relevant measurement tool will drive improved performance. In fact, customer 
satisfaction scores in Argentina and Australia have improved since mystery shops were introduced. 
 
Franchising is part of the growth strategy 
 
McDonald's has always been a franchising Company and has relied on its franchisees to play a major 
role in its success.  The company remains committed to franchising as a predominant way of doing 
business. Approximately 70% of McDonald's worldwide restaurant businesses are owned and operated 
by independent businessmen and women, our franchisees.  McDonald's franchising system is built on 
the premise that the Corporation can be successful only if our franchisees are successful first.  
McDonald's believe in a partnering relationship with our owner/ operators, suppliers and employees. 
Success for McDonald's Corporation flows from the success of its business partners. 
 
McDonald's builds business success on people  
 
‘We're not just a hamburger company serving people; we're a people company serving hamburgers.’ 
 
The company and its independent owner/operators have made a commitment to employees based on 
five people principles.  
 
1. Respect and Recognition 
• Managers treat employees as they would want to be treated. 
• Employees are respected and valued. 
• Employees are recognised formally for good work performance, extra effort, teamwork and 

customer service.  
2. Values and Leadership Behaviors 
• All of us act in the best interest of the Company. 
• We communicate openly, listening for understanding and valuing diverse opinions. 
• We accept personal accountability. 
• We coach and learn. 
3. Competitive Pay and Benefits 
• Pay is at or above local market. 
• Employees value their pay and benefits. 
4. Learning, Development and Personal Growth 
• Employees receive work experience that teaches skills and values that last a lifetime. 
• Employees are provided the tools they need to develop personally and professionally. 
5. Resources to Get the Job Done 
• Employees have the resources they need to serve the customer. 
• Restaurants are adequately staffed to allow for a good customer experience as well as to provide 

schedule flexibility, work-life balance and time for training.  
 
Source: McDonalds, 2002. (www.McDonalds.com) 

6.2 Metso –  strategic shift from heavy engineering and manufacturing 
towards services 
Metso is a global engineering firm and a leading supplier of rock and mineral 
processing equipment, paper making lines and automation systems for the process 
industry.  Despite the heavy engineering background the firm has adopted a rather 
innovative service driven strategy.  It is seeking to transform itself from engineering 
and technology driven firm into a service supplier.  

6.2.1 Service driven strategy becomes reality on operational level 

On operational level such strategic change requires a shift away from transactional 
sales towards long-term customer relations.  Increasing interaction with customers is 
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seen as producer of valuable insights into customer’s business process.  Service 
activities and joint problem solving create a continuous flow of feed back and 
development signals.  In terms of business logic new strategy represents a change 
from technology push mode towards market pull driven approach. 

6.2.2 The implementation depnends on individual that deliver new innovative services 

The implementation of service driven business concepts can face many difficulties.2  
First, it takes time before all customers understand this new way of thinking.  The 
same applies to the firm’s own staff who has to adopt new attitude towards the 
business.  For instance, sales people need to shift their focus away from chasing 
individual transactions and adopt a continuous customer care attitude.  Overall, switch 
to service business mode represents quite a contrast to heavy engineering products 
such as rock processing equipment.  Understandably there are some customers who 
question, why should they pay for the service that they cannot even see?  Despite 
these problems, the business revenue from servicing is already exceeding the revenue 
flow that comes from the sales of new equipment. 

Exhibit 8 Metso’s balanced service concept development model 
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Exhibit 8 illustrates the service development approach of Metso Corporation.  Here 
traditional engineering business has adopted a business model, which emphasises the 
balanced development of innovative service concepts, enabling technologies and 

                                                
2  There are several recent examples of service concept failures especially in mobile 

communications and internet businesses.  In many cares the failure can be traced down to uneven 
development of the three core elements; revenue logic, core technology and service concept 
development.  One of the most spectacular failures was boo.com. This internet-based retail 
clothing store was mainly let down by the technology.  Either the web site did not function at all, 
or it was so slow that customers were put of by the experience.  By the time core technology 
finally worked, the business was already insolvent. 
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sustainable revenue logic.  To be successful businesses need to develop all of these 
areas in a synchronised manner. 

Exhibit 9 Detailed description of Metso case 

Metso Future Care, innovative service business is driving the 
engineering business 
 
Metso Corporation is a global supplier of process industry machinery and systems, as well as know-how 
and after-market services. In 2001, net sales of the corporation were EUR 4,343.00 mill.  The core 
businesses are fiber and paper technology (Metso Paper), rock and mineral processing (Metso 
Minerals) and automation and control technology (Metso Automation).   
 
Service driven vision and strategy  
 
In 2001 Metso chose four areas, closely related to the needs of customers, as the focal areas of its 
business concept.  These four development areas include: a) maintenance and after-market service 
concepts for the primary needs of customers, b) maintenance solutions and process upgrading with the 
aid of new methods based on remote diagnostics, c) knowledge-based services related to the 
preparation and implementation of customer investments, d) customer-specific service offers.  The aim 
of these developments is to transform Metso into a total service provider for its clients. 
 
Implementing service driven business concept 
 
Metso is expanding its business scope from a traditional machine supplier to a comprehensive supplier 
of services.  The focus is on improving the efficiency, quality and competitiveness of customers’ core 
processes by supplying value adding solutions and services based on Metso’s R&D, engineering and 
manufacturing skills.  The cornerstones of Metso ’s strategy are: 
• development of value-enhancing solutions for customers core processes 
• integration of control technology, process automation and the most advanced information 

technology solutions in Metso ’s products and services 
• development of know-how and after-market services for the large population of machinery, 

equipment and processes delivered by Metso 
 
The adopted business thinking leads to new ways of managing customer relationships and developing 
earnings logic.  By benefiting the customer, the aim is to strengthen the partnership between the 
customer and Metso, and through the customer’s success, the aim is to improve Metso’s profitability.  
Metso’s aim is to deliver product-service systems, which can enhance the performance of customers’ 
production process.  This has shifted the focus towards problem solving and solution sales.  The 
understanding of customers’ processes is vital element in this type of service business.  Complex 
production systems need to be analysed systematically and cumulating knowledge has to be managed 
effectively within the global organisation.  Expert centres, e-learning platforms and virtual operating 
assistance provide tool for the knowledge management.  To ensure the level of customer service, Metso 
has opened service technology centers in Wuxi, China and in Beloit, USA and made a decision to set up 
two new service technology centers at Järvenpää and Oulu, Finland.  Results from these service 
development efforts can be seen already, as the contribution of service operations to net sales have 
grown significantly.  The strengthening of the service network is part of the Corporation’s strategic 
business concept. Metso Future Care implements Metso’s vision: from a supplier of machinery to a 
supplier of competitiveness.  The goal is to maintain the competitiveness of customers’ industrial core 
processes and to develop them throughout their life cycle.  Another aim is to create new market 
potential, by exploiting already installed machines and process technology systems.  Metso has 
delivered more processes, machinery and equipment to its customers than any of its competitors: 2,000 
paper machines and 800 pulping lines, as well as over 30,000 crushers, 15,000 screening systems and 
3,000 grinding mills for rock and mineral processing.  This large installed machinery base, together with 
Metso ’s automation know-how, creates the basis for developing know-how and after-market services 
over the entire life cycle of the process.   
 
Service activities represent future business potential 
 
Service performance development requires further advances in the system integration.  The 
development in this area is rapid due to the advances in remote control systems, distant diagnostics, 
materials technology and improving IT-infrastructure.  Also product development is increasingly 
incorporating life-cycle approach where installation, operation, maintenance and disposal services are 
integral part of the product.  This is benefiting the customer in many ways, not least because of the 
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improved transparency of the life-time revenue impact of the industrial systems.  For the moment, Metso 
maintain or otherwise service only about one third of the machinery and equipment that is has delivered 
so far.  This means that service activities represent a significant future business potential for Metso.  
Source: Metso 2002. 
 
Metso case highlights the blurring boundaries between manufacturing and services. 
This development is realised in increasing role of knowledge intensive facility 
management and maintenanace services in the manufacturing context.  Such services 
are not supportive services for manufacturing, instead they represent core 
competences and have central role in the value chain.  Such strategic service 
innovations can be realised only when the business has developed operational level 
management practices and systems that support service like activities.  Further on, the 
final link of successful service are personal level skills and staff motivation.  All of 
these issues are apparent in the above described Metso case. 

6.3 Car industry is leading the way by adopting innovative strategies and 
operational modes 
Car industry provides insights into process where strategic level innovations have 
gradually transformed traditional manufacturing industry into service type activity.  
Outsourcing has long been a way to develop industrial effectiveness in the car 
manufacturing.  Hence, specilisation and manufacturing related services do have a 
long history within the industry.  Car manufacturing is highly competitive global 
industry.  In such environment customer perspective has had a significant role in 
development towards demand driven product-service offers.  Such offers materialise 
in tailored products, fleet management services and financial packages on offer.  The 
most recent developments have seen manufacturers focus on design and brand 
development.  In some cases this has developed into situation where car manufacturer 
has outsourced the entire production.  Such innovative strategic changes are 
extremely interesting and they can have wider significance for future developments. 

6.3.1 High level of comptetition has stimulated innovation in car manufacturing  

Car manufacturing is one of the leading industries in the durable consumer goods 
sector.  The product represents a relatively expensive purchase for the consumers, 
hence the decision involves extensive amount of of search for competitive offers.  In 
such competitive environment global car industry has achieved a high level of 
manufacturing efficiency in relation to most other industries.  For instance, in the car 
industry the average production costs per completed vehicle are only 5 EUR / kg.  In 
the laptop PC industry the logistics costs alone make around 16.7 EUR per kg for 
each completed product (Pylkkänen, 2002).   
 
Highly advanced division of labour is typical feature and outsourcing very well 
advanced in the car industry.  For instance, Denso and Porsche design have 
specialised on components, which integrate numerous different technologies.  Nippon 
Denso Global is developing (R&D) brakes, cooling systems, air conditioning and 
security systems for 14 leading car manufacturers (Denso in figures, 2001).  Nokia 
and Porsche Design are in similar position developing solutions for a number of 
leading car manufacturers.  To be competitive Denso and Porsche are both involved 
in basic research as well as applied R&D.  Such high knowledge levels enable global 



 21

sales.  For instance, there are only three firms that are currently developing security 
systems for the global car industry (Pylkkänen, 2002).   
 
Car manufacturing provides an excellent example of an industry that seeks constant 
improvement into effectiveness by introducing innovative business concepts and 
services.  Marketing channel and brand development in the car industry are illustrated 
in Exhibit 10.   

Exhibit 10 Recent development trends in the metal and electronics industry 

Manufacturers
Component suppliers
System suppliers Importers, wholesales, retailers, agents, 

Customers, segments, service providers
customer relations

Manufacturing process Customer interface     

Focus of development 1980-2000 - where is the focus in the future ?

Adapted from: Pokela, 2002.

In the light of current development trends services and customer interface offer 
the greatest development potential within the value chain

 
The customer end of the business process is becoming increasingly important source 
of added value for consumer oriented manufacturing industries.  In the case of the car 
industry, the manufacturing has already been developed into an very effective process 
where further productivity gains are difficult to achieve.  Hence the development 
focus is shifting from manufacturing process towards customer interface, delivery 
channel and brand development.  One aspect of this development is increasing 
segmenting of the markets and supply of individually tailored product-service 
packages.  Tailoring and service content development require distributed 
manufacturing where each market segment is catered by a relatively small assembly 
plant.  Such small units can be effective in producing small quantities of tailored 
product and services.  Here the development is towards manufacturing structure 
which has close recemlence to typical service delivery systems.  In this mode large 
companies have significant centralised resources for management and development, 
but the actual production & service delivery is distributed to relativel small units that 
operate in proximity to their markets. 

Exhibit 11 Car industry case – from manufacturing to brand management 

Shrinking car manufacturing plants 
Car factories of the future will be smaller and cleaner, and not all owned by car companies 
 
THE Rouge plant in Dearborn on the outskirts of Detroit is the spiritual home of car manufacturing. It 
was here that Henry Ford developed his manufacturing ideas, creating a huge integrated factory 
complex that sucked in coal and iron ore at one end and pumped out cars at the other. It became the 
model for the world's biggest manufacturing industry.  Now this icon is changing into a slimmed-down, 
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flexible assembly line that is indicative of modern car making.  The complex which once employed 
100,000 workers making 1,200 cars a day is now down to 3,000 workers making 800 Mustangs a day.  
 
This says two things about the car industry, as relevant in Tokyo or Stuttgart as in Detroit. Not only has 
it become much more efficient, but its manufacturing structure is changing. Car companies no longer 
own steel mills, and they are selling off their in-house parts businesses. The whole industry is 
disintegrating (or becoming less vertical) as vehicle assemblers try to outsource more and more of what 
they once did for themselves.  
 
Car industry is changing from manufacturing towards brand management 
 
As the industry's relics are razed, the shape of car manufacturing will change radically. The ultimate 
pattern, according to industry seers, is that today's metal-bashers will disappear.  In their place will be 
vehicle brand owners (or VB0s).  They will do only the core tasks of designing, engineering and 
marketing vehicles. Everything else, including even final assembly, may be done by the parts suppliers.  
 
This happens already with niche cars, such as the Porsche Boxster (assembled by Valmet, an 
engineering firm in Finland), but one day it might become the pattern for the whole industry.  Already 
Magna, a Canadian company with innovative manufacturing techniques for body parts, is taking over 
more contract assembly from Detroit.  Significantly, the car factory that DaimlerChrysler is selling in 
Austria is being bought by a Magna subsidiary (Magna Steyr), which will continue to make Chrysler 
Voyager minivans there under contract.  Magna Steyr also has contracts to assemble niche cars for 
Mercedes, BMW and Saab. 
 
Before anything goes that far in volume car making, the assemblers have to redefine their relationship 
with their suppliers.  They need to become more co-operative and less adversarial before design and 
engineering processes can be re-assigned.  This re-drawing of the boundary between the car company 
and its suppliers is least advanced in America.  In Japan (at companies such as Toyota, Nissan and 
Honda) and in Europe (with Volkswagen and BMW) it is already working quite well.  
 
Flexible manufacturing plants rely on suppliers 
 
There is a growing need to design and supply niche models manufactured in small volumes, even 
though they may be using common parts, such as chassis platforms and engines, which feature in other 
models.  Most new factories are now built to make around 200,000 units a year. According to some 
visionaries, there could be many more built at a tenth of that size, as suppliers take over more of the 
construction of cars, and car companies themselves move towards a snap-together final assembly, 
much less complex than today's.  The message about flexible plants is passing rapidly round the 
industry.  It takes Detroit between four and six weeks to alter models in a factory, re-jigging the robots 
and other tools.  Honda can now do it overnight, simply by changing the software in the robots. To 
achieve this it has installed one single global manufacturing system.  Honda has harmonised its 
production systems—the positioning of welding points in body shops, for instance—in order to make 
such a switch faster.  
 
In pursuit of such flexibility, car companies need to re-define their relationship with their parts suppliers. 
Instead of bashing them on the head, manufacturers should work co-operatively, but avoid duplication.  
In the aerospace industry, for example, where Boeing and Airbus leave engine development to the three 
makers of large jet engines (General Electric, Rolls-Royce and Pratt & Whitney), and hand over 
responsibility for their landing gear and avionics to a small number of world-class suppliers.  Despite the 
residual shadow engineering, though, there are a growing number of car companies that are working 
fruitfully with suppliers to produce pre-assembled modules, rather than bins of parts. For example, 
Chrysler used to buy its seals and engine gaskets from a company called Freudenberg NOK. Now the 
supplier has taken over responsibility for preventing lubricants and other fluids leaking from Chrysler 
engines.  It went on to design and supply packs of parts to achieve that.  At Volkswagen's Resende 
truck factory in Brazil, suppliers were signed up to supply whole sub-assemblies for steering, brakes, 
suspension, engine and gearboxes, and to fit them on the assembly line. 
 
It is the truck industry that is successfully showing how to disintegrate car manufacturing.  In North 
America, the fleet buyers of large trucks dictate, which engines, gearboxes or braking systems go in 
their trucks.  The vehicle assembler simply takes in and fits what the customer wants.  It is possible that 
the car industry will gradually move to a pattern where most of a car will be made in modules that are 
simply snapped together in small assembly lines close to the consumer, where details can be adapted 
to local tastes. He calls this trend “distributive manufacturing”, which he sees being driven largely by the 
growing demand for mass customisation (or “build-to-order”) in industries such as PCs.   
 
Source: The Economist (2002), Incredible shrinking plants, Feb 21st 2002. 
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7 Discussion and Conclusions 

Innovations need to be seen in the wider context of continuously evolving division of 
labour and specialisation, resulting to productivity gains and growing complexity of 
the economic systems. 
 
New technologies, especially ICTs, are a key driver of a number of developments that 
have an impact on innovations.  This applies to the single most significant process 
currently under way, the convergence of the grand sectors of the economy where 
services and manufacturing are merging (Hauknes, 1999, Briggs, 2000).  Recently 
this development has been recognised also in the innovation related research, 
development and policies a like.  However, much needs to be done before innovation 
models and policies cater service development equally well as they already promote 
technology and manufacturing activities.  Such policies are well due, considering the 
important role services play in commercialisation of innovations and enabling agents 
of proactive innovations. 
 
Traditional innovation models have ignored many dimensions that are essential for 
service innovations. The currently evolving integrative approach to innovation 
addresses this problem by attempting to present a more balanced view of innovations.  
However, there is still need for further development and better understanding of the 
dynamics around product-service innovations.  This type of development requires 
empirical research designed to capture the key features of service innovations as well 
as manufacturing related innovations.  One of the key challenges is to recognise the 
specific features of services and manufacturing at one level.  Yet, at the same time 
one should be able to see increasingly interconnected nature of both sectors and 
related activities.  Essentially, the integrative innovation model needs to contribute 
the understanding of both service and product innovations and their increasing 
interconnectedness.   
 
The challenge that integrative innovation models face, is the complexity of the 
situation.  They should be capable to address a variety of innovations related to 
innovative activities on strategic, operational and personal levels.  Such issues include 
new products, services, processes & delivery modes, organisational issues as well as 
market innovations.  Due to services heterogeneous nature, such issues span across a 
large number of industries with very different features.  Despite such challenges the 
potential benefits of integrative innovation models are obvious and worth pursuing.  
Our typology seeks to address the complexity by making a distinction between 
services activities and related competence on three levels.  Exhibit 12 brings together 
key issues of integrated approach to innovation.  This typology presents technology 
and service related features of innovation on strategic, operational and personal 
levels.  These issues should be present in integrative models which seek to address 
balanced attention to service and technology related features of innovation. 
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Exhibit 12 Proposed key issues in developing integrative innovation models  

  
Technology related features 
 

 
Service related features 

Strategic level 

• Technology foresights: emerging new 
technologies  

• Development resources 
• Choice of key technologies  
• Development alliances 
• Licensing agreements 
 

• Services as a business perspective 
• Outsourcing decisions 
• Communications: brand 

development, informative marketing 
and sales 

• Professionalism: quality, reputation 
and image 

Operational level • R & D activities 
• Customer interface 
• Technology / product features 
• Location of technology development 

activities 
• Utilisation of new technologies: 

integration of ICT into the business 
process and products 

• New service development  
• Customer interaction facilities 
• Support systems for users 
• Sales & marketing approach 
• Communications: instant access to 

information, ability to trace the 
order in progress 

• Responsiveness to customers 
requests; processing speed, tailored 
product features 
 

Personal level • User interface  
• Attitudes driving technology 

development   
• Technical skills 
 
 
 

• Personality match / clashes 
• Service attitude and skills 
• Career path for service personnel 
• Service script development 
• Training for staff and customers 
• Exchange of Know-How and ideas 

 
On the operational level, typical service innovations are incremental improvements 
into the service itself or to the way service is delivered to the customer.  Enabling 
customized applications, new configurations of existing service activities, ad hoc 
innovations that are jointly developed solutions to the problems with the customer and 
delivery mode changes are the most typical classes of service innovations at the 
service activity level.   
 
On the more strategic level service innovations are related to new business models 
that can have an impact on entire industry sectors.  Highly cost effective electronic 
banking services provide an example of a new business model, which has had 
industry wide implications.  The main source of innovation, knowledge and 
competence are customer and firms’ own personnel in regular contact with customers.  
Instead universities and business/technology development organisations and outside 
consultants appear to be relatively weak in stimulating service innovations.  As such 
the above outcome is not surprising because services are produced jointly with the 
customers, after all they represent solutions to customers’ problems.  Hence, it is 
natural that customer interaction plays a key role in service innovations.   
 
However, organisations can have a significant indirect influence on service 
innovations through developing businesses capabilities on strategic, operational and 
personnel levels.  Such capabilities can provide the necessary basis for the new 
service development, however, more research is required in this area.  Exhibit 13 
presents a tentative overview of capabilities that can be related to the different to the 
different levels of service innovation.  
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Exhibit 13 Characteristics and capabilities of service innovation 

 

Characteristics 
 

Capabilities 

 
Strategic Level 
 

 
Services as a key drivers of 
innovation, revenue, and knowledge 
development 

 
• Understanding developments on the 

key markets and technologies  
• Matching customer needs and 

enabling technologies 
 
Operational Level 
 

 
Integration of IT  
- virtual configuration & control 
- on-time tracking of products and 

processes 

 
• Mastering customer driven 
development of products and 
processes 

• Utilising technologies in the 
development of cost effective 
processes 

 
Personal Level 
 

 
Customer interaction 
- matching customer expectations  
 

 
• Mastering personal interaction  
- service script development 
- staff motivation & skill development 

 
On the strategic level, comprehending developments of key markets and technologies 
as well as matching customer needs with enabling technologies will be critical 
sources of competitive advantage. Services are viewed here as key drivers of 
innovation and revenue. The operational level appears to focus on the integration of 
information and communication technologies. The challenge here is to utilise these 
technologies in developing cost-effective processes while maintaining a focus on 
customer-driven development of products and processes. Given the often customer-
driven nature of service innovation mastering interaction with clients can be viewed a 
critical capability on the personal level of service innovation. Here, developing 
service scripts, staff skills and motivation would be useful tools. 
 
Within the firm informal team work and informal individuals are the key sources of 
innovations whereas the R&D departments appear to have only a very minor role in 
service development.  This highlights two points, service development is still very 
much an informal process and the traditional R&D functions are not yet very good at 
facilitating service development activities.  It is clear, that the systematic R&D 
practices in manufacturing offer development insights also for the services, which are 
less developed in this respective.  Whereas manufacturing and technology related 
development activities can gain a great deal from the well-established customer 
interaction and joint development efforts, typical of services. 
 



 26

References 
 
Bell, M.; Pavitt, K.  (1993). Technological accumulation and industrial growth: 
Contrasts between developed and developing countries. Industrial and Corporate 
Change, 2 (2) 157-210. 
 
Briggs, H. (2000) Emerging Global Manufacturing Trends, outputs from the working 
sessions of Informan 2000, a report prepared for the Department of Trade and 
Industry, Institute of Manufacturing, University of Cambridge, UK. 
 
Denso in figures 2001, http://www.globaldenso.com. 
 
Djellah, F. Gallouj, F. (1998) Innovation in service industries in France: results of a 
postal survey, eport for the European Commission DG XII TSER-SI4S project, 
CLERSE-IFRESI, Lille, France. 
 
Gallouj, F. (2002) Innovation in the Service Economy – The New Wealth of Nations, 
Edgar Elgar Publishing, UK. 
 
Grönroos, C. (2002) Key note presentation 30.05.2002, 7th International Research 
Seminar in Service management, Université d’aix, iae Aix-en Provence, La Londe les 
Maures, France. 
 
Hauknes, J. (1998) Services in innovation – Innovation in services, SI4S Final report 
for OECD Business and Industry Policy Forum - Realising the Potential of the 
Service Economy: Facilitating Growth, Innovation and Competition, Paris, September 
1999. 
 
Howells, J. (2000) Innovation & Services: New Conceptual Frameworks, CRIC, 
University of Manchester, Discussion Paper No 38, August 2000. 
 
Howells, J. (2001) Encapsulation and service innovation within an international 
arena.  Paper presented at the ‘Internationalisation, Technology and Services’ ESR 
CRIC Workshop, Manchester, October 2000, CRIC/PREST, University of 
Manchester & UMIST, UK. 
 
Kuusisto, J. (2000) The Determinants of Service Capability in Small Manufacturing 
Firms, PhD thesis, Kingston University Small Business Research Centre, Kingston, 
United Kingdom. 
 
Kuusisto, J. and Meyer, M. (2002) Insights into services and innovation in the 
knowledge economy, A report for Finnish Technology Agency Tekes, Finnish 
Institute for Enterprise management. 
 
Metcalfe, S. and Miles, I. Eds. (2000) Innovation Systems in the Service Economy – 
Measurement and Case Study Analysis, Kluwer Academic Publishers, USA. 
 
Miles, I. (2001) Knowledge-Intensive Business Services and the New Economy, 
CRIC/PREST, University of Manchester, Seminar presentation at Evolutionary 



 27

Economics Unit, Max-Planck-Institute for Research into Economic Systems, Jena, 
September 2001, Germany.  
 
Pavitt, K. (1984) Sectoral Patterns of Technical Change: Towards a Taxonomy and a 
Theory, Research Policy, 13, 343-73. 
Pokela, P. (2002) Interview with Dr Pokela, February 2002, Federation of Finnish 
Metal, Engineering and Electrotechnical Industries, Helsinki. 
 
Pylkkänen, J. (2002) Interview in February 1st 2002, Juhani Pylkkänen, President, 
ABB Corporate Research Ltd, Vaasa, Finland. 
 
Rothwell, R.(1992). Developments towards the fifth generation model of innovation. 
Technology Analysis and Strategic Management, 4 (1) 73-75. 
 
Sayer,A.and Walker,R.(1992) The New Social Economy: Reworking the Division of 
Labor, Blackwell, Cambridge, MA., USA. 
 
Sundbo, J. (2002) ‘Networked/mobile ICT as a basis for the development of 
knowledge service concepts’, in proceedings of: 7th International Research Seminar 
in Service Management ,pp. 458-479,University of Aix-Marseille, France. 
 
Tidd, J; Bessant, J. ;Pavitt, K. (2002) Managing Innovation. Chichester: Wiley. 


