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Abstract  

With varying degrees of success, a number of firms in the capital goods sector 

are experimenting with different ‘integrated solutions’ initiatives. Integrated 

solutions include product innovations which enable increased process control 

that allows the optimisation of the customers’ processes, as well as business 

innovations which change the firms’ business models and customer approach. 

It is not always easy to develop and commercialise these new offerings, 

especially for firms that have traditionally focused on developing and selling 

products. Integrated solutions challenge these firms to shift the focus from 

physical products, spare parts and support services to emphasis on delivery of 

performance optimisation and productivity.  

This thesis is a compilation of five papers and five supporting chapters 

that discuss and analyse the challenges with developing and commercialising 

integrated solutions in the capital goods sector. The research builds on case 

studies of firms experimenting with integrated-solution offerings. The firms 

produce complex, expensive industrial machinery to customers in the process 

and manufacturing industries. The main case is based on a five-year, in-depth 

longitudinal study of Alfa Laval, and more specifically of the developments 

within the wastewater industry. Other case studies include ITT Flygt and Atlas 

Copco. 

The thesis shows that the development and commercialisation of 

integrated solutions represent a multifaceted, iterative and complex process 

for the firms under study, who need to combine product, service and business 

innovations, create new business structures, and create new relationships with 

customers and possible partners. Consequently, the development of integrated 

solutions is not confined to or explained by one theoretical field in this thesis, 

but is linked to innovation, service and network perspectives. 

The thesis also shows that the three activities of innovating, organising 

and building relationships are dependent on changing market structures, 

customer demands and business cycles. Therefore it becomes important to 

manage the coexistence of different types of offerings, such as products, 

services and integrated solutions.  
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Funktionsförsäljning i kapitalvaruindustrin 

Populärvetenskaplig sammanfattning 

Många tillverkare av investeringsvaror pressas av svag tillväxt på mogna 

marknader, minskande marginaler och skarpa konjunktursvängningar. Ett 

sätt att skapa ny tillväxt som klarar konjunktursvängningarna är att utveckla 

nya tjänster och produkter som kan kombineras med den stora basen av 

installerad utrustning, en bas som ofta är tio- eller hundrafalt större än den 

årliga nyförsäljningen. Ett ytterligare steg är att kombinera fysiska produkter 

med programvara och tjänster till integrerade lösningar, och sälja funktion 

och prestation i stället för produkt. Det handlar här om att gå från 

engångsförsäljning till en löpande relation, där leverantören söker optimera 

kundens processer. Viktiga förutsättningar är informationsteknologi för att 

fjärrövervaka och optimera utrustning, och kunna uppgradera system utan att 

byta tunga fysiska komponenter.  
 

Denna avhandling rapporterar från en flerårig studie som följt ett antal 

svenska företags (Alfa Laval, Atlas Copco och ITT Flygt) utveckling av ny 

teknik, affärsmodeller och organisationslösningar. Genom att använda 

teoretiska perspektiv inom innovations-, tjänste- och nätverkslitteraturen 

syftar avhandlingen till att öka förståelsen för funktionsförsäljning och de 

utmaningar som företagen står inför. Tidigare forskning betonar ofta vikten 

för tillverkande företag att ersätta produktfokus med servicefokus och 

samtidigt röra sig närmare kund. Avhandlingen visar dock att företagen ställs 

inför mer komplexa och dynamiska processer än vad som tidigare beskrivits.  
 

Studien identifierar flera utmaningar förknippade med funktionsförsäljning 

eller utveckling av ‘integrerade lösningar’: Å ena sidan är det viktigt att ändra 

betalningsmodeller och tjäna pengar på att minska kundernas kostnader 

och/eller optimera deras processer, skapa fristående affärsenheter som 

fokuserar på den nya affären samt utveckla nära och långsiktiga relationer 

med kunder och samarbetspartners. Å andra sidan är det viktigt med 

teknikutveckling för att kunna optimera kundernas processer och skapa 

konkurrenskraftiga erbjudanden. Detta gör den nya affären beroende av 
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existerande organisation där service, nyförsäljning och FoU alla är viktiga vid 

utveckling av erbjudandet. Vidare måste hög grad av kundanpassning förenas 

med modulär uppbyggnad av den integrerade lösningen för att få rimlig 

ekonomi. En svårighet är att de integrerade lösningarna ännu är en liten del 

av företagens verksamhet. Det gäller därför att hantera och balansera 

samexistensen av olika slags affärer: integrerade lösningar, 

serviceerbjudanden och produktförsäljning. 

 

 

 

 

Funktionsförsäljning i kapitalvaruindustrin 

- hantera balans och samexistens 
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Prologue 

 

 

Sometime during the year 2001, the Business Development 

Manager at Alfa Laval approached my supervisor-to-be. 

Several questions and topics were on his mind. ‘We have this 

innovation… we can optimise the performance of our 

customers’ processes… but we don’t want to ‘give it away’ as a 

product, we think it has much more potential… we are 

increasing the value for the customers… cutting their costs 

and we would like to have a part of that cost-cut… competing 

with price is no longer sustainable … we are losing on 

margins and many times we almost have to give away our 

products with the assurance of income on spare parts, 

maintenance and service. It is not sustainable… what can we 

do, and how should we do it? Our whole organisation is more 

or less focused on the technical development but somehow we 

need to climb in the value chain and approach customers in a 

different way...’  

 

This was the beginning of what was to become my research 

project, a research project that, with Alfa Laval as a starting 

point, was to explore the ‘new’ concept of what was later to be 

named integrated solutions.  



 x 
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1 Introduction 

1.1 Firms in the capital goods sector experiment with 
 integrated solutions 

Traditional ways of doing business in the capital goods sector are under 

challenge. Business models based on selling products, spare parts and support 

services no longer suffice, and manufacturing firms need to find new ways of 

creating value for customers through both new service and technological 

innovations. Five years ago, these two assertions were the starting point of 

what was to become my research project.  

Global competition and declining margins had made firms aware that 

achieving low cost, product performance and quality were not enough for 

long-term success (Mathe and Shapiro, 1993). Instead, they needed to achieve 

competitive advantage by quickly responding to customers’ needs and 

providing services before, during and after the sale. Therefore, the strategy of 

increasing the service content of the offerings was increasingly gaining ground 

among manufacturing firms that traditionally had focused more on products 

and technology. 

My research project was to explore a related but less widespread strategy 

which goes beyond the exploitation of an installed base, and focuses not only 

on services but also on supplying broader and more tailored solutions to the 

customers (Parasuraman, 1998; Stremersch et al., 2001). In these ‘integrated 

solutions’, firms combine services and products and address the customers’ 

business or operational needs. The aim is to shift the focus from physical 

products, spare parts and support services to the delivery of performance, 

optimisation and productivity (Phillips et al., 1999; Davies et al., 2001; Foote 

et al., 2001; Galbraith, 2002a; Miller et al., 2002).  

A number of scholars have identified driving forces and incentives for 

making this move towards integrated solutions. Business pressures, such as 

slow sales of new equipment, declining margins and increased competition on 

spare-parts make downstream markets attractive, since they often have higher 

margins, require fewer assets and are counter cyclical (Wise and 
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Baumgartner, 1999; Oliva and Kallenberg, 2003). Changing market structures 

influence customers’ demands and needs; outsourcing of services and demand 

for single source suppliers potentially increase the possibilities of providing 

integrated solutions (Davies et al., 2001). Growing environmental awareness 

together with more stringent regulations can provide opportunities to supply 

integrated solutions (Mont, 2004). For example, increased focus on whole-of-

life cost expands the view of what can be offered, and extended producer 

responsibility promotes reconditioning and changed business models, and 

new process requirements make optimisation an important factor. New 

technology enables increased process control and even optimisation, which 

could significantly increase value for customers (Wise and Baumgartner, 

1999).  

Even though these driving forces provide opportunities for firms in the 

capital goods sector to supply integrated solutions, it is not always an easy 

task to develop and commercialise these new offerings, especially for firms 

that have traditionally focused on selling products, spare parts and support 

services (Bowen et al., 1989; Brown, 2000). At the start of the research 

project, the main firm under study in this thesis, Alfa Laval, together with a 

number of manufacturing firms in the capital goods sector connected to the 

research project, faced a number of these drivers and incentives for supplying 

integrated solutions, but questions were many about how to respond to them 

and what challenges they would face in doing so. 

The five years of explorative research into ‘the move towards integrated 

solutions’ which took place among manufacturing firms in the capital goods 

sectors, proved to be a multifaceted experience. With varying degrees of 

success, the firms under study experimented with different integrated-

solution initiatives. This ‘experimentation’ turned out to be more difficult and 

complex than initially anticipated by the firms, or predicted by most of the 

earlier research. The previously discussed driving forces for integrated 

solutions changed over time to some degree, and managerial challenges 

proved diverse and even contradictory. 

Rather than a linear process, moving from product manufacturers to 

ultimately solution providers, the firms under study experienced iterations 

and backward loops. For example, externally it proved extremely time-

consuming to find ways of ‘proving’ cost savings for customers and to 

convince customers of a win-win situation; and internally, new organisational 

units had to balance their need to be independent of, as well as dependent on 

the established organisation.  
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This thesis shows how firms developing and commercialising integrated 

solutions need to combine product and service innovation, create new 

business models, develop new business structures, and manage and create 

new relationships with partners and customers; and how in turn, these three 

activities of innovating, organising and building relationships are dependent 

upon changing market structures, customer demands and business cycles.  

1.2 What is this ‘thing’ called integrated solutions? 

1.2.1 Earlier perspectives on integrated solutions  

An emergent stream of researchers from various backgrounds have studied 

trends and devised models geared towards understanding the opportunities 

and obstacles involved with supplying integrated solutions. So far however, 

there is no coherent body of literature on integrated solutions. Neither is it 

linked to one particular established theoretical field. A number of different 

concepts are being used, such as: product services (Mathieu, 2001a; 2001b), 

product-service systems (Mont, 2004), full services (Stremersch et al., 2001), 

servitization (Vandermerwe and Rada, 1988), servicification (Normann, 

2001), solutions (Galbraith, 2002a; 2002b), functional sales1 and/or products 

(Lindahl and Öhlund, 2001; Söderström, 2003; Brännström, 2004; Ericson, 

2006), and integrated solutions (Wise and Baumgartner, 1999; Davies, 2003) 

(see Table 1.1).  

Real-life examples of integrated solutions are somewhat more difficult to 

find, especially when it comes to manufacturing firms in the capital goods 

sector, which is the focus of this thesis (c.f. Mont’s (2004, pp. 22-23) review of 

empirical studies). Most studies are conceptual with a focus on the new 

strategy’s logic and potential, and few authors have studied the practical 

development and implementation of integrated solutions in manufacturing 

firms - when ‘ideas and logic meet with reality’ (Söderström, 2003, p. 300). 

Some examples of integrated solutions in the capital goods sector do exist 

however; for example, Galbraith (2005) describes the Nokia network division 

and Davies (2003) describes Ericsson’s mobile communication systems and 

how the companies went from supplying switches to designing, building and 

operating customers’ networks.  

                                                   
1 In Swedish, the concept ‘funktionsförsäljning’ is commonly used and a number of Swedish authors 

have translated this into ‘functional sales’ or ‘functional products’. Brännström (2004, p. 2) also use the 

concept ‘market offer’ which he defines as ‘the carrier of all values in a relationship between two parties’.  



 4 

Table 1.1 Integrated solutions – examples of related concepts and definitions  

Concept used Definition 

Integrated solutions 

(Wise and Baumgartner, 
1999; Davies, 2003)  

‘Combine products and services into a seamless offering that 
addresses a pressing customer need’ (Wise and Baumgartner, p. 138). 

Solutions 

(Shepherd and Ahmed, 
200o; Foote et al., 
2001; Galbraith, 2002a; 
2002b; 2005; Miller et 
al., 2002) 

Bundle of products together with added software and services 
(Galbraith, 2002a).  

Integrated products (hardware and software) and services (Shepherd 
and Ahmed, 2000). 

‘Integrated combinations of products and/or services that are 
unusually tailored to create outcomes desired by specific clients or 
types of clients’ (Miller et al., 2002, p. 3).  

Product services  

(Mathieu, 2001a; 
2001b) 

‘A type of service which is independent from the company's goods, 
meaning that a client may experience the company's service without 
consuming its goods’ (Mathieu, 2001a, p. 453). 

Product-service 
system  

(Mont, 2004) 

‘A system of products, services, networks of actors and supporting 
infrastructure that continuously strives to be competitive, satisfy 
customer needs and have a lower environmental impact than 
traditional business models’ (Mont, 2004, p. 71). 

Full services 

(Stremersch et al., 
2001) 

‘Comprehensive bundles of products and/or services that fully satisfy 
the needs and wants of a customer related to a specific event or 
problem’ (Stremersch et al., 2001, p. 1). 

Functional sales 

(Lindahl and Ölundh, 
2001; Söderström, 
2003; Sundin, 2004) 

‘To offer from a life-cycle perspective a functional solution that fulfils 
a defined customer need. The focus is, with reference to the customer 
value (defined customer need), to optimise the functional solution 
from a life-cycle perspective. The functional solution can consist of 
combinations of systems, objects and services’ (Lindahl and Ölundh, 
2001, p. 7) 

‘Functional sales entails that a supplier provides a combination of 
physical products, consumables and services in order to secure that a 
buyer can benefit from [the]function or the service of the physical 
products without having to own, maintain or repair the products. The 
buyer pays according to level of usages, sophistication of the function 
and only as long as his need remains, as a running expense, i.e. not as 
an investment’ (Söderström, 2003, p. 299) 

Functional products 

(Kumar and Kumar, 
2004; Ericson, 2006) 

‘The user buys the function, not the product (as opposed to 
conventional product purchase where the customer buys the product 
and uses it). In this arrangement the customer is not responsible for 
system operation and maintenance... customers have access to a 
technology while not owning a machine’ (Kumar and Kumar, 2004, p. 
314). 

Operational services 

(Oliva and Kallenberg, 
2003) 

‘yields the “pure service organization” – one that assumes operating 
risk and takes over responsibility of the end-user’s process... includes 
taking over an end-users’ maintenance or operating organizisation’ 
(Oliva and Kallenberg, 2003, p. 170). 

Servicification 

(Normann, 2001; 
Fransson, 2004) 

Offerings become ‘inputs in the value-creating process of the 
customer system [emphasis no longer on the production process]... 
this shift the emphasis from production to use, from output to input, 
from the past to the future, immediately widens the scope of what an 
offering is...’ (Normann, 2001, p. 130).  

Servitization 

(Vandermerwe and 
Rada, 1988)  

‘Offering fuller market packages or “bundles” of customer-focussed 
combinations of goods, services, support, self-service, and knowledge. 
But services are beginning to dominate’ (Vandermerwe and Rada, 
1988, p. 314). 
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As seen in Table 1.1 most authors include both goods and services and the 

importance of addressing customers’ needs in their definitions, and some 

authors link the concept to environmental performance and life-cycle 

perspectives (e.g. Lindahl and Öhlund (2001), Mont (2004) and Sundin 

(2004)). With only a few exceptions, the ‘definitions’ are rather vague, include 

both consumer and capital goods, omit further specifications of ‘customer 

need’ and fail to give real-life examples of integrated solutions (See Appendix 

1 for an overview of empirical studies referred to in this thesis). This 

complicates the process of comparing and contrasting findings and 

conclusions. In addition, Table 1.1 shows that many of the concepts have been 

developed since the beginning of the research which this thesis draws upon. 

Therefore, when the research project started, we had a fairly vague idea of 

what we were actually about to study, and the aspects of integrated solutions 

discussed in the following paragraphs have been influenced by previous and 

current research, as well as by the developments taking place at the firms 

under study.  

1.2.2 Integrated solutions in this thesis 

This thesis begins by arguing that supplying integrated solutions differs from 

the traditional and established way of supplying products, spare parts and 

services in the capital goods sector. Companies providing integrated solutions 

focus on the customers’ specific business rather than technological needs. 

Integrated solutions represent more than a variation on the ‘mixing and 

matching’ or ‘bundling’ theme, whereby customers are offered a package of 

hardware and added services. Instead, a combination of physical products or 

services, or both, plus knowledge are used to provide a specific outcome 

fulfilling the customers’ needs. In a fully-fledged integrated solution, the 

supplier retains ownership of the equipment and increases the value for the 

customer (fulfils the customer’s need) by reducing the customer’s costs and/or 

enabling the customer to create new and more competitive offerings. The 

buyer pays according to level of usage or in relation to obtained cost savings, 

the integrated solution becomes a running expense for the buyer rather than 

an investment.  

If using examples from some of the firms under study in this thesis, a 

fully-fledged integrated solution would include the following examples: for 

Alfa Laval, the supply of dewatered sludge rather than ‘only’ a decanter; for 

ITT Flygt, the supply of m3 pumped liquid rather than ‘just’ a pump; and for 

Atlas Copco, the supply of m3 compressed air rather than a compressor.  
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Delivering these fully-fledged integrated solutions might not necessarily 

be the strategic aim of a manufacturing company in the capital goods sector. 

Instead, firms experiment with different ‘degrees’ and perhaps even categories 

of integrated solutions. For example decisions on ownership might not be 

straightforward, especially in the capital goods sector where the integrated 

solutions are likely to form part of larger and complex customer systems. 

Some of the equipment might therefore be owned by the customers and some 

by the supplier. This implies that the suppliers become part of the customers’ 

processes when supplying integrated solutions and even though integrated 

solutions could be related to outsourcing from the customer’s perspective, the 

solution often forms such an integrated part of the customer’s process that 

close collaboration and risk sharing are necessary. 

1.3 How can firms in the capital goods sector manage ‘the 
 move’ towards integrated solutions? 

Two different points of departure may be distinguished in the emerging 

literature on integrated solutions that focuses on manufacturing firms in the 

capital goods sector: extending the service offering, and changing strategies. 

Some authors discuss integrated solutions as the ‘final stage’ of developing 

service agreements, referring not only to preventive maintenance and 

‘complete’ contracts, but also to management of operations at the customers’ 

premises. Other authors more explicitly include the product and argue that 

firms become customer focused through combining product and service 

offerings. These latter authors regard the move towards integrated solutions 

as a radical change in strategy. The two perspectives do not necessarily 

exclude one another, but their focus and conclusions differ somewhat. 

1.3.1 Extending the service offering  

In this ‘stream of research’, the move towards integrated solutions is described 

as a sequential process where firms in the capital goods sector extend and 

enhance service offerings to their installed base (e.g. Oliva and Kallenberg, 

2003; Kumar and Kumar, 2004; Gebauer and Friedli, 2005; Gebauer et al., 

2005; Kowalkowski, 2006). The relative importance of services increases and 

the relative importance of tangible goods decreases when the firms move 

along the product-service continuum. The firms thus move from being a 

product manufacturer to becoming a service provider.  
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This transition requires the organisation to become service-oriented and 

to learn to value services and how to sell, deliver and bill them. This might 

prove difficult, since manufacturing firms often view services as add-ons and 

as available to ‘give away’ during negotiations to sell the product (Oliva and 

Kallenberg, 2003). Scholars within this stream of research argue that firms 

need to create a separate organisation in order to deal with the challenges 

linked to extending the service offering. 

1.3.2 Changing strategies 

Other authors use a more integrated perspective. They argue that competitive 

advantage is not only about providing services, but also about combining 

products and services, changing business models and becoming customer 

centric (e.g. Quinn, 1992; Slywotzky and Morrisson, 1997; Hax and Wilde, 

1999; Wise and Baumgartner, 1999; Foote et al., 2001; Galbraith, 2005). This 

‘strategic move’ represents a radical departure from a manufacturing firm’s 

established strategy. It involves a change in expertise and attitudes and 

challenges conventional ways of thinking (Matthyssens and Vandenbempt, 

1998; Stremersch et al., 2001).  

The firm needs to develop competencies within system integration (to 

design and integrate systems composed of hardware, software and services) 

and operational services (to maintain, operate and renovate a product 

throughout its operational life cycle), and sometimes business consulting and 

financing services (Davies et al., 2003). Galbraith (2005) argues that firms 

need to create a ‘front/back’ organisational model, where the front-end is 

focused on market segments, and the back-end on products and technologies. 

Davies (2003, p. 347) argues that ‘a centre-of-gravity shift of this kind is 

difficult to accomplish without challenging the current power structure, 

rejecting traditional ways of thinking and parts of the old culture, creating 

new organizations, and establishing new capabilities’. 
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1.3.3 Managing complexities – the lack of empirical examples 

Söderström (2003) differs from the literature outlined here in presenting a 

detailed account of the complexity and hurdles associated with supplying 

integrated solutions. His research is based on a case study of ‘Gamma’, a large 

diversified corporation, encompassing both consumer and capital goods. In 

spite of a clear vision, strategy and intentions, the launch of the new 

integrated-solution business failed after repeated attempts. The case raises 

important questions about integrated solutions and ‘the linear move’ towards 

integrated solutions. Instead of a linear development towards customers, 

Söderström describes a dynamic process in which the firm experiences 

iterations and backward loops (see Box 1). 

Apart from Söderström (2003), there has been little research into the 

actual development of integrated solutions inside corporations, exploring the 

complexity of specific cases and the sometimes insurmountable difficulties. 

For the most part, the two major streams of literature outlined above describe 

a linear ‘corporate move’ towards integrated solutions. Previous research does 

not explore the implications associated with managing and balancing this new 

business of integrated solutions alongside the established business based on 

the provision of goods and support services, which is often still important and 

profitable. Also, many of the studies are carried out over a limited period of 

time, which makes analysis of long-term processes and complications 

impossible (c.f. Appendix 1). Another complication is that some of the 

solutions described in the literature are not actually integrated solutions, 

limiting the validity of the findings (Day, in Bolton et al., 2004). 

In the extended service offering stream of literature, researchers assume 

that solutions are provided only after the product has been handed over to 

customers. They omit the connection between manufacturing and services, 

instead arguing for isolating service operations and personnel from the 

manufacturing and product placement operations. Even though these authors 

discuss implications for integrated solutions, they have not studied any 

offerings actually including integrated solutions; rather they base their 

findings on studies of enhanced service agreements.  

In the strategic literature stream, there seems to be an overall focus on 

the final ‘ideal state’ and not on the actual process of getting there. Rather, 

success stories are emphasised and generic models created, emphasising the 

opportunities more than the complexities. In many regards, the research is 

prescriptive and normative.  



 

Box 1 The case of Gamma - discrepancy between idea, action and practice 

In the Gamma case (Söderström, 2003), managers at corporate level identified several 

reasons for developing integrated solutions: (a) environmental issues, such as increased 

pressures on producer’s product responsibility, and demand for recycling and reconditioning 

products, (b) business reasons, such as the need to get out of commodity competition within 

a mature industry, and make customers pay for the (added) value Gamma thought it actually 

delivered; (c) a general strategic reorientation to be more market and customer oriented. The 

aim for Gamma was to increase and deepen customer relationships by combining products 

and services into integrated solutions, where the manufacturer, instead of the customer, was 

to own the products. The dependency on distributors and retailers would decrease and it 

would be possible to continuously improve the solution and use reconditioning and 

remanufacturing of old products. The new strategy was developed by a project group of 

environmental managers at the corporate level and a few other people at business unit levels.  

         Several challenges had to be managed during the concept development and 

implementation phases. Internal challenges included barriers such as strong product focus 

and conflicts of interests between business units. There were weak links between the project 

group (the enthusiasts), the sales company, product development and the manufacturing 

unit. Consequently, there was a gap between logic and ideas (ownership of the new concept) 

and the reality (the people affected by the new concept). Traditionally, the business was 

production driven, and the sales and marketing people sold what the factories delivered. The 

new concept would mean less new products sold, which was contrary to the fundamental 

logic of the firm, where the incentives for the sales people were based on selling as many 

products as possible. The marketing people also questioned the possibility of actually getting 

the customers to buy the solution and not owning their products. It was decided to launch 

the new concept in the firm’s most complex and expensive product segments. Since the 

product was a part of the customer’s production process, reliability and service availability 

were of central importance. This turned the focus towards the after-sales market and the 

control of service delivery. In Gamma’s case this control was somewhat complicated through 

the use of a service sub-supplier.  

         As for external challenges and barriers, pricing the solution proved much more difficult 

than anticipated. Different pricing alternatives were discussed, such as a per hour machine 

usage, shared savings or fixed cost. A problem, however, was the difficulties in estimating the 

advantages, since both the customer and Gamma lacked knowledge of the actual cost of 

products and services. Along with this discussion was the issue that the customers’ behaviour 

might have influenced the total cost. Neither the pricing nor the ownership issues were easy 

to solve. In some cases, the customer actually wanted to own the product. Reasons could be 

that the product was not considered a cost, but as an investment and a basis for competence 

development and other activities. In addition, customers that already had a financing 

company were not interested in decreasing the capital cost. Further, Gamma underestimated 

the importance of managing the retailers and distributors which normally compete on price. 
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In addition, the complexity experienced within specific industries and 

contexts is easily overlooked in empirical studies that focus on a variety of 

different industries (including both service and manufacturing industries, as 

well as consumer and business-to-business contexts). Market opportunities, 

drivers and possibilities can be expected to differ significantly between 

industries and contexts. This thesis therefore argues that the contextual 

dimension needs to be taken into account in order to capture the complexity 

of integrated solutions. This is in line with contingency theory, where the 

‘effectiveness of an organisation is dependent on the congruence between its 

structure and its context, including the characteristics of the internal 

organisation and the characteristics of the organisation’s external 

environment’ (Lakemond, 2001, p.5). 

1.4 Exploring complexities - a longitudinal study of firms in the 
 capital goods sector 

The cases under study in this thesis present an opportunity to fill some of the 

gaps in previous research and to further explore the complexities of supplying 

and developing integrated solutions in the capital goods sector.  

The main case, Alfa Laval, has a long tradition of developing and 

supplying different products and services to a range of different industries, 

such as energy generation, biotech, food and beverage, water and wastewater. 

The company can be seen as a typical manufacturing firm, where the focus has 

been on developing new and better products, expanding the use of products to 

different industries, increasing the range of products to cover a larger scope of 

the customers’ processes, and where the service in most cases has been 

reactive rather than proactive. With about 9500 employees, Alfa Laval is 

active in 100 countries and has 50 of its own sales companies. The 

headquarters are in Lund, Sweden (see Åman (2003) for a historical account 

of the company’s development).  

When the research started, Alfa Laval faced a number of internal and 

external opportunities and challenges without having a clear strategy for how 

to manage them. External changes included, for example, new environmental 

demands within the wastewater industry, where dry sludge and therefore 

optimisation of customers’ processes became important; changes in business 

structures, where privatisation meant that customers were increasingly 

outsourcing services; and increased competition with declining product 

margins. Internally, the development of a new generation of ‘intelligent’ 
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products provided opportunities for optimising customers’ processes and 

thereby also for creating new business models and incentive contracts based 

on performance; the service organisation introduced new service performance 

agreements, increasing the focus on operational services; and the marketing 

organisation increased its scope of supply, promoting the sales of process 

engineering and the sales of entire systems instead of stand-alone products. 

For five years, the research project investigated a range of ‘integrated solution’ 

activities and developments both inside and outside the firm. This proved to 

be a complex and difficult path influenced by a range of actors, aspects, 

activities, challenges and opportunities.  

Even though the case of Alfa Laval and the wastewater industry is the 

main case used to address the purpose and the research questions of this 

thesis, studies of other firms and industries have been used for comparison 

and contribute to the findings. These other firms include: BT Industries – a 

manufacturer of warehouse forklifts, ABB Facilities Management – a provider 

of climate control solutions, Atlas Copco – a manufacturer of compressed air 

and gas equipment, generators, construction and mining equipment, ITT 

Flygt – a manufacturer of submersible pumps and mixers, and Siemens – a 

manufacturer of equipment such as steam and gas turbines. 

1.5 Purpose of the research 

Empirically, there is a lack of previous research elaborating on the 

complexities associated with developing and commercialising integrated 

solutions in the capital goods sector. Theoretically, the concept of integrated 

solutions needs to be elaborated in relation to these complexities. Therefore, 

the purpose of this thesis is to contribute to the understanding of integrated 

solutions and identify specific challenges with the development and 

commercialisation of integrated solutions in the capital goods sector.  

1.5.1 Addressing the purpose 

The main case study of Alfa Laval, together with additional case studies of 

firms in the capital goods sector facing similar challenges, provides an 

opportunity to address the purpose. The findings are based on case studies of 

how firms in the capital goods sector manage the development of integrated 

solutions. At the centre is a real time study of a corporate venture initiative 

and its interaction with and dependency on the organisational context.  
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The empirical fieldwork parallels the theoretical conceptualisation and 

the ‘need’ for theory has hence been created during the process of data 

gathering (c.f. Dubois and Gadde, 2002). Consequently, in this thesis, 

integrated solutions are not confined to or explained by one specific 

theoretical field; it is linked to innovation, service and network perspectives. 

The appended papers and Chapter 2 further explore these perspectives; the 

latter also outlines the two research questions addressing the purpose.  

1.5.2 Research scope and delimitations 

The research which this thesis draws upon has its point of departure in the 

empirical world. When the research started, there was limited literature 

discussing integrated solutions and even less literature providing real 

examples of integrated solutions. These two interrelated aspects explain the 

research scope of this thesis.  

Firstly, it investigates and categorises an empirical phenomenon. Rather 

than testing or building on existing theories, it uses existing theories in order 

to provide insights that could contribute to a future theory on integrated 

solutions.  

Secondly, the empirical research is limited to the study of integrated 

solutions in the capital goods sector2. The thesis uses a rather narrow 

definition of capital goods - here representing plant and machinery required 

for production, leaving out other types of capital goods, such as offices and 

factory buildings (c.f. Acha et al., 2004). The firms under study are all 

manufacturers and suppliers of capital goods and services to process and 

manufacturing industries, in which the goods, services and integrated 

solutions are part of larger, complex systems. A further limitation is the main 

focus on the municipal wastewater treatment industry and on one company, 

Alfa Laval. On the other hand this focus creates possibilities to explore in 

detail the context (see Chapter 3 for a discussion on methodological 

implications of the empirical studies).  

1.6 Outline of thesis  

This thesis comprises five appended papers and five supporting chapters. The 

supporting chapters introduce the thesis, discuss the theoretical perspectives 

and research process, as well as synthesise and reflect upon the analyses and 

                                                   
2 Note that sometimes ‘industry’ has been used interchangeably with ‘sector’. 
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results presented in the individual papers. The appended papers are referred 

to as Papers 1 to 5.  

Chapter 1 introduces and provides the rationale for the problem 

addressed in this thesis, i.e. integrated solutions in the capital goods sector. It 

presents the purpose of the research and identifies research delimitations. 

Chapter 2 discusses and complements the theoretical perspectives used in the 

papers; and also outlines the two research questions. Chapter 3 presents the 

methodological approach and describes and discusses the research design of 

the thesis. Chapter 4 summarises the appended papers. Chapter 5 discusses, 

compares and contrasts the findings and the contributions of the research.  

Paper 1 (Windahl et al., 2004) draws upon initial case studies of BT 

Industries, a manufacturer of warehouse forklifts; ABB Facilities 

Management, a provider of climate control solutions; and the main case 

studied in this thesis, Alfa Laval, which is an international specialist in 

centrifugal separation, heat exchange and fluid handling, and which 

manufactures a range of products such as high-speed separators, decanters 

(centrifuges) and heat exchangers. The paper raises several issues that are 

explored in more depth in the following papers, such as (a) the change of 

market structures as drivers for firms to develop integrated solutions, (b) the 

need to integrate product and service development/innovation and (c) the 

need to shift from transaction-based interactions with customers to more 

relationship-based interactions and even towards a co-producing mode with 

customers. 

Paper 2 (Windahl and Lakemond, 2006) further explores developments 

within Alfa Laval. It contrasts two integrated-solution initiatives based on the 

development of ‘intelligent’ technology within the wastewater (referred to as 

the ‘Sludge project’) and dairy (referred to as the ‘Dairy project’) industries. In 

the analysis of the two projects, Paper 2 uses a network perspective, and 

shows that the initiative in the wastewater industry involved more external 

actors and that the links between the actors were stronger than in the dairy 

industry. In addition, it shows that the market incentives were stronger in the 

wastewater industry and suggests that customers are more inclined to buy 

integrated solutions when these are not directly part of their own core 

business. 

Paper 3 (Windahl, 2006) describes the wastewater market and the 

changes taking place here – more specifically the UK market, which was 

considered a leading market for integrated solutions at the time of the study, 

mainly due to privatisation. Paper 3 complements the technology based ‘push’ 



 14 

studies of intelligent products described in Paper 2 with a ‘pull’ study of the 

market and its demand for service performance agreements. It draws upon 

case studies of Alfa Laval (referred to as ‘company B’) and ITT Flygt (referred 

to as company A’). Paper 3 shows that even though the outsourcing trend and 

the focus on whole-of-life cost and performance seem to have facilitated a 

move towards integrated solutions, the outsourcing trend has also created a 

rather fragmented, vertically structured market with a multitude of parties 

active on several different levels, making a strong partnering competence 

important for firms wanting to plan an active role in an alliance of suppliers, 

contractors and manufacturers for example. 

Paper 4 (Windahl, 2007) provides a rich case description of the main 

case under study – Alfa Laval – and more specifically Octopus, the corporate 

venture created to manage the development and commercialisation of Alfa 

Laval’s most fully fledged integrated solution within the wastewater industry. 

The paper analyses the developments from an innovation management 

perspective and argues that Octopus constitutes a composite innovation: it is 

both a product innovation and a business innovation, and exhibits both 

sustaining and disruptive traits. Thus the management of Octopus demands a 

more complex and fine-tuned approach than most product innovations. 

Paper 5 (Windahl and Lakemond, 2007) compares three integrated-

solution initiatives at three different firms: Alfa Laval (referred to as Alpha), 

Atlas Copco (referred to as Beta) and Siemens (referred to as Gamma). The 

findings presented in the paper show represent more than ‘only’ increasing 

the service content of the offering, and that the challenges of becoming an 

integrated-solutions provider lie in finding ways to combine goods-centred 

and service-centred logics, rather than, as often argued in the literature, 

completely abandoning the goods-centred logic. Paper 5 shows that, rather 

than moving along a linear continuum from goods to services to integrated 

solutions, firms in the capital goods sector have to manage the coexistence of 

business models and logics which result from the parallel selling of goods, 

services and integrated solutions.  
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2 Theoretical framework 

This chapter discusses and complements the theoretical perspectives used in 

the papers; and it also outlines the two research questions. In the firms under 

study in this thesis, the integrated solution-initiatives involve (a) product 

innovations in the form of integration of new software technology and capital 

goods, such as decanters, pumps and compressors, and (b) increased focus on 

service and service developments, more specifically new service performance 

agreements. These interrelated developments result in an increased and new 

dependency between the actors in the business network. Consequently, in this 

thesis, the concept of integrated solutions is linked to innovation, service and 

network perspectives; and these three perspectives have been used to further 

explore (describe, understand and analyse) the empirical phenomenon. 

2.1 Integrated solutions and innovation perspectives 

Tidd et al. (2005, p. 10) first provide the following broad definition of 

innovation, ‘essentially we are talking about change...’ and later argue that 

‘innovation is a process of turning opportunity into new ideas and of putting 

these into widely used practice’ (p. 66). So what is it that changes when firms 

develop and supply integrated solutions; how large is the change, to whom 

does the change apply – the innovating firm, the outside world or both of 

these – and how can firms manage these changes?  

2.1.1 Integrated solutions as a product and business innovation 

Francis and Bessant (2005) provide a framework for capturing a variety of 

categories of innovations, including three traditional ways of describing 

innovations: (a) product/service innovation - change in what is offered, (b) 

process innovation – change in the ways the offering is created and delivered, 

and (c) position innovation – change in the context in which the offering is 

applied. In addition, they argue that innovations also include (d) paradigm 

innovations – change of business designs and business models, and the 
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‘underlying mental models which frame what the organisation does’ (Tidd3 et 

al., 2005, p. 10). Paradigm innovations involve a change of business approach 

and business models and will be referred to as business innovation in this 

thesis. Value innovation is another concept that has been used to describe this 

re-conceptualisation of matured industry models, where the focus is on new 

markets and new ways of competing instead of on product or technology 

innovation (Matthyssens et al., 2006).  

Integrated solutions change what is offered and could thus be categorised 

as a product/service innovation in Francis and Bessant’s (2005) framework. 

However, the development of integrated solutions also involves paradigm 

innovation, changing both mental and business models and implying change 

for the innovating firms and their customers. The suppliers aim at finding new 

forms of creating ‘value’ - reducing the customers’ costs and/or increasing the 

performance of the customers’ processes - and ‘mirroring’ this value creation 

in new business models.  

Söderström’s (2003) ‘Gamma’ case (see Box 1 in Chapter 1) is an example 

of how difficult it can be to manage innovation, and more specifically of the 

difficulties of managing integrated-solution innovation in an established firm. 

Why did Gamma experience so many difficulties with their integrated-

solution offering and why do other firms fail or succeed when developing and 

commercialising integrated solutions? Could the firm have acted differently 

and thereby changed the outcome?  

2.1.2 Managing innovations – impacts on the innovating firms 

In addition to categorising innovations according to what it is that changes, 

innovation scholars argue that it is important to consider the degree of novelty 

the innovations involve when considering managerial implications (Tidd et 

al., 2005). Incremental or continuous innovations improve, enhance and 

extend the underlying technology and reinforce an established technical 

order; whereas radical or discontinuous innovations establish a new dominant 

design and are based on a different set of engineering and scientific principles 

(Tushman and Anderson, 1986; Henderson and Clark, 1990). 

                                                   
3 In the second edition, Tidd et al. (2001) explicitly express that they focus on technological change and 

only discuss product/service and process innovation; whereas in the third edition they (Tidd et al., 

2005) include Francis and Bessant’s four broad categories of innovation and thereby also discuss 

position and paradigm innovations, though only very briefly. 
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Henderson and Clark argue that the classification into incremental or 

radical innovations is incomplete. Even if technical innovations involve small 

changes to the existing technology, they can have dramatic competitive 

consequences. Thus, focusing on product development and its impact on the 

capabilities of the innovating firm, they have developed a framework based on 

two dimensions: (a) the innovation’s impact on components and (b) its impact 

on the linkages between the components. Innovation hence requires 

knowledge about the core design concepts of the component, and about the 

ways in which the components are integrated. In addition to radical and 

incremental innovations, Henderson and Clark introduce the notion of 

innovations that only change the core design concepts of a component, i.e. 

modular innovations, and innovations that change the relationships between 

them, i.e. architectural innovations, see Figure 2.1. 

 

      Henderson and 

Clark (1990, p. 13) argue 

that architectural inno-

vations, in which the core 

design of the components 

remains the same but 

where the interactions 

and the linkages between 

the components change, 

present established firms 

with more subtle 

challenges: ‘Much of what 

the firm knows is useful 

and needs to be applied 

in the new product, but 

some of what it knows is 

not only not useful but 

may actually handicap 

the firm. Recognizing 

what is useful and what is 

not, and acquiring and applying new knowledge when necessary, may be quite 

difficult for an established firm because of the way knowledge – particularly 

architectural knowledge – is organized and managed’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Classifying innovations, 

adapted after Henderson and Clark (1990) 
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Even though Henderson and Clark mainly discuss physical goods and 

technological innovations, the idea of architectural change is relevant for both 

the product and business innovations involved in developing integrated 

solutions in the capital goods sector. 

On a product-innovation level, the development of new technology and 

software introduces new components and is also likely to change the linkages 

and interactions between the components; as argued by Davies4 (1998, p. 

232): ‘the introduction of computer technology and embedded software since 

the 1970’s has fundamentally changed the function of components 

technologies, multiplied the number of interactions, and increased the 

complexity of the final product’.  

On a business-innovation level, Francis and Bessant (2005) describe how 

‘social architectures’ of firms need to be rebuilt when changing the inner 

mental models of the firms though business innovations. Matthyssens et al. 

(2006, p. 752) argue that ‘value innovation implies the willingness and ability 

to ‘destruct’ obsolete routines and items in the organizations’ knowledge base, 

leading to the adoption of more effective behaviours’.  

Arguably, some of the challenges with managing integrated solutions are 

linked to the architectural changes involved, and the way in which these 

changes both enhance and destroy competence of the innovating firm. 

Henderson and Clark (1990, p. 28) state that: ‘Given the way knowledge tends 

to be organized within the firm, learning about changes in the architecture of 

the product is unlikely to occur naturally. Learning about changes in 

architecture - about new interactions across components (and often across 

functional boundaries) - may therefore require explicit management and 

attention. But it may also be that learning about new architectures requires a 

different kind of organization and people with different skills. An organization 

that is structured to learn quickly and effectively about new component 

technology may be ineffective in learning about changes in product 

architecture.’  

Some scholars argue that the dynamics of innovation and the nature of 

industrial co-ordination differ within high-cost, complex products and 

systems – ‘CoPS’ – compared to low-cost, mass-produced, commodity goods 

based on standard components (the latter often being the main focus in 

                                                   
4 Davies (1997) uses a broader definition of architectural innovation, stressing the change of ‘functions’ 

of components and subsystems and their arrangement in the overall product system, rather than ‘only’ 

changes in the ways components are linked together. 
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innovation management studies) (e.g. Miller et al., 1995; Davies, 1997; 

Hobday, 1998). CoPS can be defined as high-cost, engineering-intensive 

products, systems, networks and constructs; supplied by a unit of production, 

and typically purchased by a single user, under one formal contract within a 

single project. The definition is, however, not absolute, and various degrees of 

CoPS can be found (Hobday, 1998).  

The suppliers of integrated solutions discussed in this thesis do, to a 

certain extent, operate in a ‘CoPS context’; and – perhaps even more 

importantly – when developing integrated solutions, they seem to increase the 

‘CoPS content’ of their offerings. Davies and Hobday’s (2005, pp. 36-37) 

comparison of the innovation process in an ideal CoPS-industry versus an 

ideal mass-production industry, could therefore suggest a number of 

characteristics that might be useful to consider when managing integrated-

solution innovations, such as the innovation process becoming increasingly 

user-producer driven and flexible, and with innovation and diffusion 

collapsed.  

2.1.3 Managing innovations - impacts on the customers 

The previous discussion is tightly linked to challenges for the innovating firm. 

To what extent innovation means change for customers and suppliers is an 

area less explored within innovation literature (Afuah and Bahram, 1995). 

Integrated-solution innovation also includes, however, change for external 

customers and partners. In order to understand how firms can manage these 

types of innovation, it is important to consider not only the impact on existing 

business and technical competencies, but also the impact on customers’ and 

other actors’ competencies. Matthyssens et al. (2006, p. 752) argue that 

‘successful value innovation should be firmly embedded in a company’s entire 

network relationships; it implies the cooperation and commitment of external 

partners too, like a company’s suppliers and its other network partners’.  

McDermott and Colarelli O’Connor (2002) are examples of authors that 

do include the innovations’ impact on both the change for the innovating 

firms and the marketplace. They define discontinuous/radical innovation as 

the creation of a new line of business, both for the firm and for the 

marketplace (a definition that could include integrated solutions). Their 

research draws upon a longitudinal study of radical innovation projects within 

ten large, established firms. The firms span both consumer and industrial 

markets, and include materials processing and fabrication and assembly. 

Their findings show that when the projects target familiar markets, three 
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major challenges arise: ensuring delivery of a perceptible benefit, managing 

the threat of cannibalisation, and overcoming market resistance to the 

technology. When the projects target new markets the major challenges are: 

where to locate the business within the firm, and how to build effective 

business models that take advantage of the potential the innovations offers. 

Even though McDermott and Colarelli O’Connor include the impact of 

innovations on customers and markets when categorising innovations, they do 

not explicitly discuss the implications of radical innovations for customers’ 

competencies, rather they focus on entering completely new markets.  

Christensen and Rosenbloom (1995) argue that, rather than being 

dependent on the innovation’s impact on the technological competencies, 

established firms are dependent on how well the innovation addresses the 

needs of existing customers. Established firms can develop competence-

destroying discontinuities when these innovations address existing customers’ 

demands (Christensen and Bower, 1996). Taking this ‘market dimension’ into 

account, discontinuous innovations can be categorised as either sustaining or 

disrupting. Sustaining innovations maintain the industry’s rate of 

improvement in product performance, i.e. ‘give customers something more or 

better in the attributes they already value’; whereas disruptive innovations 

disrupt the product performance and ‘introduce a very different package of 

attributes from the one mainstream customers historically value’ (Bower and 

Christensen, 1995, p. 45).  

The impetus from established customers is strong for sustaining 

innovations but weak for disruptive innovations. Since established customers 

want sustaining innovations, firms can dedicate resources and develop the 

needed competencies without needing to change strategies. In contrast, with 

disruptive innovations, even if the firms have competence they will not 

manage to commercialise the innovation if they do not change strategy in 

order to reach a different market. Companies become locked into so-called 

value networks5, and it is difficult for established firms to respond to changes 

from within these networks (Christensen and Rosenbloom, 1995). Bower and 

Christensen (1995, p. 45) argue that in order for established firms to be able to 

commercialise and develop these disruptive innovations, ‘managers must 

protect them from the processes and incentives that are geared to serving 

established customers. And the only way to protect them is to create 

                                                   
5 Value networks represent ‘the context within which the firm identifies and responds to customers’ 

needs, procures inputs and reacts to competitors’ (Christensen and Rosenbloom, 1995, p. 234). 
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organizations that are completely independent from the mainstream 

business’.  

Integrated-solutions innovations in the capital goods sector are not 

necessarily disruptive in a strict technological6 sense; rather they seem to 

build on established customers’ processes and include high user involvement. 

However, integrated solutions as a business innovation does not necessarily 

address the customers’ explicitly expressed needs and could therefore be 

classified as disruptive.  

Narver et al. (2004) question Christensen and Bower’s ‘narrow’ view of 

market and customer orientation. Instead, they argue that market orientation 

needs to be understood in the light of two different dimensions: responsive 

market orientation (addressing customers’ expressed needs) and proactive 

market orientation (addressing customers’ latent needs). They also argue that 

it is proactive market orientation (which is the least studied area) with 

‘increased emphasis on need identification [that] is more likely to lead to 

greater new-product success’ (p. 338). Atuahene-Gima et al. (2005) link the 

two market dimensions to different types of innovation and suggest that 

responsive market innovation is important for incremental innovations, 

whereas proactive market orientation is needed for radical innovation.  

2.1.4 Managing innovations – the need for new organisational structures  

Innovation scholars seem to agree that established firms need to create a 

separate organisation for radical innovations (Utterback, 1994; McDermott 

and Colarelli O’Connor, 2002; Atuahene-Gima et al., 2005) and disruptive 

innovations (Christensen and Bower, 1996). McDermott and Colarelli 

O’Connor (2002, p. 428) state ‘…radical innovation projects found the need to 

actively search for a divisional home for their products. Too often, they simply 

did not fit neatly within existing business structures’.  

Tidd et al. (2005, p. 425) argue that ‘an organization that seeks to apply 

its competencies to a new market or business, or needs to acquire new 

competencies to respond to potentially disruptive innovation has three 

options: 1. Attempt to change the competencies and culture within the existing 

                                                   
6 Even though Christensen and Bower (1996, p. 198) use a broad definition of technological innovation 

when defining technology as ‘the process by which an organization transforms labor, capital, materials 

and information into products or services’ and when arguing that ‘our concept of technology extends 

beyond the engineering and manufacturing functions of the firm, encompassing a range of business 

processes’, their findings are based on studies of technical and product change in the disk drive industry. 
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organizational structure and processes. 2. Acquire an organization that has the 

necessary competencies. 3. Develop a separate organization within itself, with 

different structures, processes and cultures’. The authors dismiss the first two 

options due to their being time-consuming and having uncertain outcomes. 

Instead they argue that the third option is the most efficient. It has the 

resources of a large organisation and the entrepreneurial benefits of a small 

one (Tidd et al., 2005). The organisation and management of the venture is 

dependent on the innovation’s impact and relatedness to already established 

technologies/products and markets (Burgelman, 1984). These two dimensions 

create a number of different options for the organisation and management of 

a new venture, see Figure 2.2.  
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Figure 2.2 Organising for innovation, adapted after Tidd et al., 2005.  

 

Organising for innovation is not, however, a straightforward task. 

Established firms need to be able to explore new opportunities through radical 

and/or disruptive innovations and to exploit old certainties through 

incremental and/or sustaining innovations (March, 1991; Benner and 

Tushman, 2003). A central idea behind creating corporate ventures in 

established firms (internal corporate venturing) is to create this possibility to 

both exploit and explore.  

Since integrated solutions seem to represent an innovation that is 

difficult to clearly classify as radical or incremental, and/or as sustaining or 

disruptive, questions remain about how to best manage and organise for 

integrated-solutions innovation. Gann and Salter (2000) suggest that in order 

to successfully manage innovation in project-based, service-enhanced firms in 

the capital goods industry, the firms need to ‘integrate the experiences of 

projects into their continuous business processes in order to ensure the 
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coherence of the organisation’ (p. 969), and ‘winning firms will be those which 

are capable of making deep-rooted cultural changes while maintaining 

engineering and technical strengths’ (p. 971).  

2.2 Integrated solutions and service perspectives 

2.2.1 Integrated solutions as an extended service offering 

The installed base (rather than new technology and/or new products) is in 

focus when integrated solutions are seen as the final stage in a service 

offering. Oliva and Kallenberg (2003)7 describe the expansion of the installed-

base service offerings as taking place in two dimensions: services change from 

being product oriented to ‘end-user’s process oriented’ and the customer 

interactions change from transactional to relational. Using these two 

dimensions, four categories of services in the capital goods sector can be 

identified: basic installed, maintenance, professional and operational services 

(see Figure 2.3). 

 

Basic installed services 

include services such as 

repairs, spare parts, install-

ation and transports.  

Maintenance services 

include preventive main-

tenance, condition moni-

toring, spare-parts manage-

ment and full maintenance 

contracts. Providing main-

tenance services creates an 

increased need for the firms 

to determine the risks since 

they change the pricing of 

the service: from a mark-up 

for labour and parts every 

time a service is provided, to a fixed price covering all services over an agreed 

period. Kumar and Kumar (2004, p. 314) refer to these type of contracts as 

                                                   
7 Oliva and Kallenberg’s (2003) findings draw upon research conducted in the machine manufacturing 

industry in August 2000, including 11 German capital equipment manufacturers. 
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outsourcing contracts which include a ‘full service package for a product’s 

entire life-cycle’ and which include ‘all corrective, preventive and predictive 

maintenance activities at an entire production site’. 

Professional services change the role of the services from ensuring 

product efficacy to ensuring product efficiency and effectiveness within the 

end-user’s process; these services include for example process-oriented 

engineering (tests and simulations), process-oriented consulting, and spare 

parts management. The product becomes part of the offering as opposed to 

being the centre of the value proposition.  

Moving towards operational services yields the ‘pure service 

organisation’ – one that assumes operating risk and takes entire responsibility 

for the end-user’s process. Oliva and Kallenberg (2003, p. 170) argue that this 

move is to be taken only after the organisation has established itself in the 

maintenance and service market and ‘given their current state as early stage 

service providers, this is a transition that most manufacturing firms probably 

will not initiate soon’. 

Kumar and Kumar (2004) extend the scope of operational services. They 

discuss (p. 314) ‘functional product’ contracts, which represent a level of 

service where ‘customers have access to a technology while not owning a 

machine’ and ‘product manufacturers are responsible for operations and 

maintenance’; and argue that the customers can hence focus on core business 

processes (e.g. production) and do not need to make any investments in 

operations and maintenance. Kumar and Kumar’s (2004) definition of 

‘functional products’ is closely related to integrated solutions; however, they 

do not give any examples of ‘functional products’ and they do not discuss 

challenges and hurdles for applying such a strategy.  

Stremersch et al. (2001, p. 2)8 also build further on including the product 

in the offering; they define full service as ‘a comprehensive bundle of products 

and/or services that fully satisfies the needs and wants of a customer related 

to a specific event or problem’. In their framework for identifying full service 

they include the dimensions of bundling (including both services and 

products) and extension in customer needs. In regards to the buying process 

of full service offerings, they found that full service contracts often coincide 

                                                   
8 Stremersch et al.’s (2001) findings draw upon research conducted in the Dutch and Belgian 

maintenance markets, including service companies within financial, ICT, and maintenance services, as 

well as customer and potential customers of full-service maintenance contracts within the food and 

chemical industry.  
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with the decision to outsource, are more complex than individual purchases 

since they have consequences for general managerial and operational 

activities, and involve high long-term commitment and therefore are carefully 

evaluated by decision makers, including top management.  

Apart from the authors presented here, research on the implications and 

challenges related to increasing service offerings in the capital goods sector is 

sparse. Questions remain about the implications of this increased focus on 

services for firms in the capital goods sector. Are there specific challenges 

related to managing services in the capital goods sector? And can the answers 

be found in the service literature?  

The need to explore the relationship between manufacturing and services 

was recently emphasised in a discussion between ten leading services scholars 

(Grove et al., 2003, p. 114): ‘The demarcation of manufacturing or services is 

becoming particularly blurred within the business-to-business realm. Half of 

our panel indicated that this was an area on which they would like to see 

services research focus in the future. Specific concerns included explication of 

the importance of services and customer service in manufacturing contexts, 

the investigation of how firms move from defining themselves as 

manufacturing organizations to defining themselves as “solution providers” 

that offer products, services or both to meet their customers’ needs, and the 

study of the causes behind such dramatic shifts’.  

2.2.2 Service literature – the omission of the capital goods sector  

‘Services literature’ has its root in the marketing discipline (see Berry and 

Parasuraman (1993) and Brown et al. (1994) for overviews of the service 

literature). The early service scholars argued that the previously developed 

marketing models based on mass-produced and commodity goods were 

outdated when it came to services. They did not sufficiently explain and assist 

the developments taking place in the growing service industry.  

Even though these early service scholars had different views on how to 

define and characterise services (c.f. Judd, 1964; Rathmell, 1966; Shostack, 

1977; Levitt, 1972; 1976; Chase, 1978, Grönroos, 1978; see Appendix 2 for a 

brief overview), the discussions eventually formed the basis for an ‘accepted’ 

framework on the services characteristics and why services should be treated 

differently from goods: intangibility, heterogeneity, inseparability and 

perishability (IHIP) (Zeithaml et al., 1985).  

Intangibility: the fundamental difference from goods; services are 

performances, rather than objects and cannot be seen, felt, tasted or touched 
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in the same ways as goods can (Zeithaml et al., 1985). A service’s output is 

intangible and the activity of measuring and establishing capacity levels for a 

service operation is highly subjective and qualitative (Sasser, 1976). 

Heterogeneity: there is a potential for high variability in the performance of 

services. ‘The quality of a service can vary from producer to producer, from 

customer to customer, and from day to day’ (Zeithaml et al., 1985, p. 34). 

Inseparability: services cannot be transported; consequently the consumer 

must be brought to the service delivery system or vice versa (Sasser, 1976). 

Goods are produced, sold and then consumed whereas services are sold and 

then produced and consumed simultaneously (Zeithaml et al., 1985). 

Perishability: services are direct, they cannot be inventoried (Sasser, 1976).  

This framework, together with the notion that services are performed in a 

process which demands a high degree of customer interaction, has laid the 

foundation for research within services literature (Araujo and Spring, 2006). 

The validity of these ‘service characteristics’ for services in the capital goods 

sector remains, however, an open question. The findings in the service 

literature are often based on either consumer services or ‘pure’ business-to-

business services, such as finance and consultancy firms, making 

conceptualisation consumer-centric and focused on individual needs 

(Fitzimmons et al., 1998; Lovelock and Gummesson, 2004). See, for example, 

John and Storey’s (1997) review of new service development literature, which 

includes financial, health care, telecommunications, information, leisure and 

hospitality, travel, facilities management, educational, legal, and consulting 

services. In addition, discussions on services within manufacturing often focus 

on an industry of mass production and standardisation (e.g. Bowen et al., 

1989), rather than services within the capital goods sector. 

In this dichotomous view of services and goods, the focus on goods 

equals a focus on mass production and standardisation (without customer 

involvement), whereas the focus on services is strongly connected to 

customisation. It could be questioned whether this dichotomy is valid for 

firms in the capital goods sector. Some classifications show that the degree of 

interaction with customers and the degree of customisation vary within 

different types of services (Maister and Lovelock, 1982; Schmenner, 1986) and 

goods (Hobday, 1998) as well as whether they are offered to industrial 

customers or consumers (Webster, 1984).  

Webster (1984) distinguishes between industrial services and goods, and 

consumer services and goods, and emphasises few customers, high-dollar 

value transactions and complex buying behaviour with many people 
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interacting, as characteristics for industrial services and goods. Davies (2003) 

argues that the services in CoPS differ from the standardised services offered 

to mass-produced commodity goods comprised of standardised components. 

The services in CoPS applications are ‘customised to meet each buyer’s unique 

needs, allow greater scope (range of services) and intensity of services per unit 

(product) of output, provide higher margins and recurring revenue streams 

during long product life cycles, and occur before, during and after a product is 

delivered to the customer’ (Davies, 2003, p. 339). 

2.2.3 A new dominant logic of marketing – ‘everyone is in services’ 

Recent services literature points out weaknesses with the IHIP paradigm. A 

number of scholars argue that since services are increasingly part of physical 

products and vice versa, the term ‘services marketing’ may be too limiting and 

the good versus service distinction is no longer useful when discussing the 

nature of services (Grove et al., 2003; Vargo and Lusch, 2004a; 2004b). 

Lovelock and Gummesson (2004, p.37) state that ‘the “goods versus services” 

debate of the 1970s and early 1980s was useful and fruitful in highlighting the 

crucial but neglected role of services in management and marketing, yet the 

very nature of that debate obscured the necessary synergies between 

manufacturing and service business, and much work remains to be done to 

develop an understanding of the mutual interaction and interdependence 

between goods and services’. 

Some of today’s service marketing scholars argue for a new dominant 

logic of marketing where service provision, rather than goods, is fundamental 

to economic exchange, and which logic is applicable to any type of 

organisation, industry and sector (Grönroos, 1994; Edvardsson et al., 2000; 

Vargo and Lusch, 2004a; 2004b). Edvardsson et al. (2005, p. 118) argue that 

‘the new focus in service research today is not on differences between goods 

and services, but on differences in how we want to portray value creation with 

customers (and other stakeholders) where the customer’s perspective is 

emphasized’.  

In order to be able to focus on customers, firms need to mentally become 

part of the customer’s business. Instead of seeing the offering (product or 

service) as an output of their production systems, the established industrial 

firms need to rethink and view the offering (product or service) as an input in 

the customers’ production systems. ‘True customer orientation means that 

one has to go beyond the direct relationship between oneself and one’s 

customers to understand the relationship between the customers and the 
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customers’ customers – from the “first” to the “second level customer 

relationship”’(Normann, 2001, p. 71). 

Focusing on the customer’s business gives rise to two dimensions of 

customer value: one that relates to the customer’s internal efficiency and cost 

structure (reducing the customer’s cost), and another that relates to the 

customer’s external effectiveness and offering (enabling the customer to 

create a new and more competitive offering) (Normann, 2001). This new focus 

on customers’ value-creating processes gives rise to a new strategic paradigm 

in which the critical competence of the firm becomes ‘organisation of value 

creation’, and in which the customer is seen as a co-producer. According to 

Normann (2000, p. 43-44) this new strategy stems from that of a ‘service 

logic’ and differs radically from that of a ‘goods logic’; and ‘we need a new 

conceptual language that allows us to capture the essence of the new economy. 

Whatever label we want to put on this economy we have to admit that the 

nature of value production is changing and that the relationship between the 

players is becoming more complex. It becomes more interdependent and 

reciprocal rather than sequential. It takes on the nature of coproduction rather 

than a simple producer versus consumer/user logic. It does not take the form 

of value chains but of networks’. 

2.2.4 Focus on ownership instead of on services or goods  

Other services scholars question the new marketing logic in which everyone is 

in services and which still builds on the services and goods dichotomy. Instead 

they suggest a new paradigm that refers back to Judd’s (1964) and Rathmell’s 

(1966) definitions of services based on ownership (Hill, 1999; Lovelock and 

Gummesson, 2004). This option cuts across the traditional services and goods 

dichotomy. It argues that instead of linking the differences between goods and 

services to the production process, more important aspects would be related 

to the ownership of the goods involved, control of timing and location of 

production, bearing of capital costs and risk (Hill, 1999).  

Lovelock and Gummesson (2004, p. 34) build on Hill’s definition when 

they propose ‘nonownership’ as the basis for a new paradigm, the 

rental/access paradigm: ‘…marketing transactions that do not involve a 

transfer of ownership are distinctively different from those that do. We believe 

that at this stage in the evolution of services marketing theory, this perspective 

offers the potential to uncover new and different dimensions of service 

reality’.  
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The following categories can be identified within the rental/access 

paradigm: rented goods services, place and space rentals, labour and expertise 

rentals, physical facility access and usage, and network access and usage. 

Using this paradigm would imply a need for attending to ‘new’ issues 

according to Lovelock and Gummesson: manufactured goods forming the 

basis for services, new thinking on service pricing, and services offering 

opportunities for resource sharing.  

Arguably, integrated solutions in the capital goods sector can be linked to 

the category of rented goods services. Supplying a fully-fledged integrated 

solution would imply that the supplier keeps the ownership of the product and 

supplies a service, using Hill’s definition. However, even though research on 

integrated solutions in the capital goods sector could contribute to the so far 

‘only’ theoretically constructed rental/access paradigm, it seems to be difficult 

to strictly classify the integrated solutions as being owned by either the 

supplier or the customer. In the capital goods sector, integrated solutions 

form part of larger customers’ systems in which the equipment used can be 

partly owned by customers and/or suppliers, complicating the use of 

definitions based on ownership (c.f. discussion in section 1.2.2).  

2.3 Integrated solutions and network perspectives 

2.3.1 Integrated solutions and increased dependency on the actors within 
 the business network 

To a certain extent, suppliers of integrated solutions become part of the 

customers’ ongoing operations and increasingly rely on partners; 

consequently, the development of integrated solutions has an impact on the 

relationships in the business network and vice versa. If a firm's embeddedness 

in the network and its indirect and direct connections and dependencies on 

other organisations are taken into account, this is therefore likely to provide a 

more complete picture of the challenges connected to developing integrated 

solutions. 

Davies9 (2003; 2004) argues that when a company moves towards 

integrated solutions, the boundaries of activities performed by suppliers, 

customer and partners in the value stream change. The result is a change in 

                                                   
9 Davies’ (2003; 2004) findings draw on research conducted in collaboration with five international 

firms across six sectors: railways, mobile communications systems, flight simulations, corporate 

networks, infrastructure and construction industry, and consultancy. 
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position in the value stream, and the company moves closer to the customers. 

Davies (2004) use Womack and Jones’ (1996) definition of the ‘value stream’ 

to identify the value-adding activities involved in making, delivering and using 

a product to provide services to the end-customers. They include here the 

entire set of value-adding activities in the life cycle of a specific product or 

service, from raw materials to the end-consumer, and identify four main 

stages in the value stream: manufacturing, system integration, operational 

services, and service provision. The outputs of one value-adding stage provide 

the inputs for the next, and each of these stages moves progressively closer to 

the final consumer or user. Galbraith (2002a, p. 194) argues that a company 

wanting to make this move towards delivering integrated solutions ‘must add 

a customer-centric component to its organization and then integrate that 

component with its product-based structure’.  

In addition to moving closer to customers, both Davies and Galbraith 

emphasise the importance of the network when developing integrated 

solutions, especially as the solutions become more complex. Davies (2004, p. 

753) states that ‘for many firms, the biggest challenges will be developing the 

capabilities to integrate different pieces of a system provided increasingly by 

an external network of specialized component suppliers, subcontractors and 

service providers’.  

Even though the previous discussions on integrated solutions, and 

innovation management and service perspectives suggest that networks and 

relationships are important when developing integrated solutions, the focus 

stays predominantly upon the individual firm. Conversely, in the industrial 

network approach, it is argued that the firm - its interactions and 

relationships - cannot be understood without reference to the wider business 

network (Håkansson and Ford, 2002). 

2.3.2 Importance of relationships within the business network 

Business networks consist of the firm’s set of relationships with suppliers, 

customers, competitors or other entities. Strategic networks are composed of 

long-term inter-organisational ties that are of strategic importance to the firm 

(Gulati et al., 2000). These networks provide the firm with considerable 

potential advantages, such as access to information, resources, markets, and 

technologies. Business relationships may constitute a process where two 

organisations form strong ties over time with the intention of achieving a 

mutual benefit (Anderson and Narus, 1999). Thus it is not only customer 

relationships which contribute to a firm’s performance; in addition a range of 
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different types of external partners such as suppliers, universities, research 

institutions, consultants and competitors can play an important role in a 

firm’s innovation success (Ritter, 1999).  

Håkansson and Snehota (1995) describe the network as a set of business 

relationships, which can be characterised by activities, resources and actors. 

In addition, they identify three different functions of the relationship: the 

function for the individual firm/actor (internal relationships), the function for 

the dyad (external relationships), and the function for the third parties 

(network). These networks provide the firm with considerable potential 

advantages such as access to information, resources, markets, and 

technologies.  

Although the business network affords several opportunities, it also 

incurs several restrictions on a firm’s latitude. Håkansson and Ford (2002) 

refer to this as the paradoxes intrinsic to the nature of business networks. 

First, firms within the network are not free to act according to their own aims. 

Instead these actions can only be understood within a structure of significant 

counterparts and relationships, and a firm’s opportunities and limitations are 

related to the resources invested in relationships as well as to the firm’s 

internal capabilities. A second paradox is that although relationships can be 

considered as outcomes of a firm’s strategy and actions, the firm’s actions and 

results can also be seen as an outcome of what happens in the business 

network. The network perspective is about influencing and being influenced at 

the same time. A third paradox concerns a firm’s control over the network. 

Firms try to control the network for their own aims. However, the greater the 

control achieved, the less effective and innovative the network. A self-centred 

view of the network could be more harmful than rewarding. Managing 

networks therefore involves initiating and responding, acting and reacting, 

leading and following, influencing and being influenced, planning and coping, 

strategising and improvising, forcing and adapting (Ritter et al., 2004).  

2.4 Research questions 

This thesis uses innovation, service and network perspectives in order to 

increase the understanding for developing and commercialising integrated 

solutions in the capital goods sector (illustrated in Figure 2.4). The previous 

discussion, together with the theoretical perspectives explored in the papers, 

serves to provide a framework that will be used in order to describe, 

understand and analyse the studied phenomenon. 
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Firstly, this chapter argues that developing integrated solutions represent 

both product and business innovations, and that innovation management 

literature can be used to explain and analyse the product innovation’s impact 

on the supplier’s (innovator’s) competencies, and can assist in outlining 

managerial implications and identifying possible needs for new organisational 

structures. However, the findings in innovation management literature are 

mainly based on studies in product firms facing new technical or product 

development, and the definitions often focus either on change relative to the 

developing company, emphasising the newness of technology and the product 

category, or alternatively on the change relative to the outside world or market 

(de Brentani, 2001), thereby ignoring the impact the innovation has on 

customers as well as the managerial issues related to new business models and 

approaches .  

Miles (2000, p. 288) argues that ‘The focus on shop floor and material 

product innovation has led to under-attention to innovation in the service 

components of the manufacturing economy. There is considerable scope for 

examining such innovation, and it will be interesting to see how much services 

innovation in manufacturing industry is like services innovation in services 

industry, and how far is the scope for learning about good practices in 

innovation management and innovation research across the two areas’.  

Secondly, this chapter discusses integrated solutions as an extended 

service offering. It shows that service perspectives can be used to emphasise 

characteristics such as intangibility and the need to focus on value creation 

and co-production with customers. When supplying a fully-fledged integrated 

solution, the firm does to a certain extent operate in a service-centred view 

where ‘the tangible goods serve as appliances for service provision rather than 

ends in themselves’ and where there are opportunities for the suppliers to 

retain ownership of the goods and charge a user fee, thereby focusing on the 

total process of consumption and use (Vargo and Lusch, 2004a, p. 13). 

However, the discussion also shows that a large part of the service literature is 

based on studies in consumer markets or ‘pure’ service firms, limiting the 

validity of the findings for firms in the capital goods sector. The services and 

goods dichotomy, and the new marketing logic in which service provision 

rather than goods is fundamental to economic exchange, seem not to be an 

empirical reality for firms in the capital goods sector supplying integrated 

solutions. In many regards, the solution is dependent on the good itself, to an 

even higher degree than a support service which actually could benefit from a 

non-functioning good. 
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Thirdly, developing and commercialising integrated solutions in the 

capital goods sector involves a number of the actors in the business network. 

Therefore, this thesis uses network perspectives to more specifically focus on 

the relationships within the business network and thereby increase the 

understanding of how these relationships impede or facilitate integrated-

solution activities. 

This chapter shows that existing theoretical perspectives cannot on their 

own fully explain the difficulties firms in the capital goods sector experience 

when they experiment with integrated-solution initiatives.  

The firms need somehow to combine service and product innovations 

and create new relationships with customers and possibly partners. Questions 

remain about how firms in the capital goods sector can manage these 

activities. 

Therefore, in order to address the purpose of this thesis, i.e. to contribute 

to the understanding of integrated solutions and identify specific challenges 

with the development and commercialisation of integrated solutions in the 

capital goods sector, this thesis addresses the following two research 

questions.   

 

 

  

1. How can firms in the capital 

goods sector manage combined 

product and service innovation 

when developing and 

commercialising integrated 

solutions?  

 

2. How can relationships in the 

business network affect the 

development and 

commercialisation of integrated 

solutions and vice versa? 

 

 

 

Figure 2.4 Integrated solutions (IS) –  

combining innovation, service and 

network perspectives 
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3 The research process 

This chapter accounts for the methodological approach of this thesis; it 

describes and discusses the research design, data gathering, data analysis and 

the quality of the research.  

3.1 Background - why integrated solutions and why main 
 focus on Alfa Laval?  

In 2001, a preliminary study and overview of the integrated-solutions field 

served as a point of departure for the research project that came to include my 

PhD project. This study showed that previous research emphasised 

environmental sustainability and resource efficiency as important drivers for 

integrated solutions but failed to include business and new technology related 

drivers - often of utmost importance for firms in the capital goods sector 

(Berggren et al., 2001).  

When I started as a PhD student my supervisor had already established 

contacts with Alfa Laval and a number of other industrial firms through this 

preliminary study. These firms later became part of the industrial reference 

group linked to the research project. My choice was to have Alfa Laval as a 

main case study firm. With my background as a master student in chemical 

engineering and with an interest in environmental and business management 

issues, I saw that the study of Alfa Laval and research into integrated solutions 

would give me the opportunity to combine and extend my different 

competence areas.  

When the research started, Alfa Laval faced a number of internal and 

external integrated-solutions opportunities and challenges without having a 

clear strategy for how to manage them. For example, the development of a 

new generation of ‘intelligent’ products provided opportunities for optimising 

customers’ processes and thereby also for creating new business models and 

incentive contracts based on performance. In the research project, we 
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therefore identified an opportunity to, in real time, further identify and 

explore the emergent integrated-solutions developments taking place at Alfa 

Laval. When studying a process retrospectively, the knowledge about the 

outcome is likely to bias the study’s findings; it is therefore ‘better to 

undertake real-time study of strategic change processes as they unfold in their 

natural field settings’ (van de Ven, 1992, p. 181).  

3.2 Research based on qualitative case studies  

A case study can be defined as ‘an empirical inquiry that investigates a 

contemporary phenomenon within its real-life context, especially when the 

boundaries between the phenomenon and context are not clearly evident’ 

(Yin, 1994, p. 13). Case study research is thus especially appropriate for 

exploratory research, with a focus on documenting a phenomenon within its 

organisational context, exploring the boundaries of a phenomenon, and 

integrating information from multiple sources (McDermott, 1999). My study 

of integrated solutions was to follow an ongoing and emergent process, and 

the aim of the research was linked to encompassing the context and grasping 

the process. Since I was to explore a contemporary process in a real-life 

setting, I chose to do case study research.  

The main case study of Alfa Laval, together with additional case studies 

of firms facing similar challenges, forms the basis of the research. Each site is 

the subject of an individual case study, and the study as a whole uses a 

multiple-case design (Yin, 1994). The firms are all manufacturers and 

suppliers of capital goods and services to the process and manufacturing 

industry, in which the goods and services are part of larger, complex systems. 

Three main characteristics of my study of integrated solutions can be 

identified: it is explorative, in-depth longitudinal, and comparative.  

 

- explorative - I investigate in real time and ask questions about a 

contemporary set of events over which I have little or no control, thus 

discovery, insight, reflection and interpretation become important 

(Merriam, 1988). This leads in turn to a flexible and qualitative method of 

data collection, in which the principles of selections are successively 

revised in the course of the research process. Exploration hence creates a 

need for inspection ‘in which the preliminary concepts that were 

discovered are successively revised and complemented, while at the same 
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time the empirical items to which the respective concepts refer are “turned 

and twisted”’ (Alvesson and Sköldberg, 2005, p. 14).  

 

- in-depth and longitudinal - I follow developments within one company – 

Alfa Laval – for five years; in the centre is the real-time study of a 

corporate venture initiative – Octopus – and its interaction with and 

dependency on the organisational context. Hence the analysis becomes a 

step-by-step process with recurrent analysis and intervention phases, and 

the problem formulation evolved over time using deduction and induction 

alternately (Pettigrew, 1997).  

 

- comparative - I carry out multiple case studies within Alfa Laval and at 

other firms: ITT Flygt and Atlas Copco. In addition I compare my cases 

with other researchers’ case studies of BT, ABB Facilities Management and 

Siemens. This broadens the perspective, increases the understanding of 

the findings and enables a more holistic view. As argued by Miles and 

Huberman (1994, p. 29): ‘Multiple-case sampling adds confidence to 

findings. By looking at a range of similar and contrasting cases, we can 

understand a single-case finding, grounding it by specifying how and 

where and, if possible, why it carries on as it does. We can strengthen the 

precision, the validity, and the stability of the findings’. 

 

These characteristics are related to both the research design and analysis – 

two processes that have been highly intertwined during my research process 

and that the following sections describe and discuss further.  

3.3 Research process - explorative design 

The research in this thesis was carried out over a five-year period. Throughout 

this period my understanding of integrated solutions in the capital goods 

sector grew and changed, and the results of the initial studies influenced the 

choice and direction of the latter. Due to the research’s explorative approach it 

is somewhat difficult to neatly distinguish and separate the case studies. 

However, they can be roughly divided into seven case studies focusing on a 

specific area of interest. Figure 3.1 provides an overview of these case studies, 

and the following paragraphs explain and discuss the choice and focus of these 

studies – the research design. ‘A research design situates researchers in the 

empirical world and connects them to specific sites, persons, groups, 
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institutions, and bodies of relevant interpretive material, including documents 

and archives’ (Denzin and Lincoln, 1994, p. 14).  

 

 

 

Figure 3.1 Overview of the case studies 

 

3.3.1 The initial study at Alfa Laval 

The study of Alfa Laval can be divided into a number of case studies (see the 

green colour in Figure 3.1), or, expressed differently, the case study of Alfa 

Laval represents an embedded single-case study in which attention is given to 

subunits. The study hence involves more than one unit of analysis (Yin, 1994): 

Alfa Laval in general but with the main focus on the wastewater treatment 

industry; the R&D-project concerned with optimisation of the sludge 

dewatering process that developed into the corporate venture Octopus; the 

Dairy project concerned with optimisation of cream concentration, and finally 

the study of Alfa Laval UK - also with focus on the wastewater treatment 

business. 

The first study was initiated in the last quarter of 2001. After discussions 

with the business development manager at Alfa Laval, it was decided to 

initially focus on Alfa Laval’s business within the wastewater treatment 

industry. It was within this segment that the development of ‘intelligent 

products’ had progressed the most, and discussions on possibilities for 

developing integrated solutions were intense and lively, particularly on a 

business-development level. Therefore, the first interviews were carried out in 

January 2002, with the aim of gaining a basic understanding of Alfa Laval, 

with a specific focus on the sludge treatment process and business, the 

business’s life-cycle, the change it was being submitted to, and how it might 

change in the future. It was important to find out ‘What is going on and how?’ 
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in order to be able to continue the study, ask new questions and identify new 

respondents and thereby carry out within-case sampling (Miles and 

Huberman, 1994).  

In reality, even though I theoretically had the wastewater business in 

focus, it was impossible to avoid discussing other applications and products 

(such as the dairy industry and separators, and the energy sector and heat 

exchangers) with the respondents. People within Alfa Laval have often worked 

with different products and have knowledge about more than one application; 

in addition, the Parts and Service organisation is not limited to one specific 

application, rather it services all of the applications; and the people within the 

sales companies often operate within more than one application. Therefore, 

even though my main focus was on the business unit ‘Environment’ and the 

wastewater treatment process, I also learned about Alfa Laval in more general 

terms and about projects and initiatives outside the wastewater application 

that could be of interest for my study.  

I think this approach was important for two main reasons. Firstly, it 

facilitated an exploratory approach in which I had the opportunity to change 

the direction of the research; if the developments within the wastewater 

treatment had failed, I would have had a certain knowledge and access to 

other applications that could have been of interest for the research. Secondly, 

it was necessary for my contextual understanding of the developments.  

3.3.2 The study of intelligent products - the Dairy and Octopus projects 

The intelligent products concerned not only the decanters and the sludge 

dewatering – a similar system was developed within the dairy industry to 

increase the control of the separators and thereby the cream concentration. 

Knowing the outcome, it was the Octopus project that progressed and 

eventually became a corporate venture. However, in the beginning of 2003, 

both of the projects were promising and therefore I started preparing for and 

carrying out studies of both. After about a year, the Dairy project came to a 

standstill whereas the Octopus project continued. The ‘failure’ of the Dairy 

project enhanced the research’s focus on the wastewater market and more 

specifically on Octopus. The interviews and updates with the members, 

customers and partners of the Octopus project continued throughout the 

whole research period and form the basis of the longitudinal study of Alfa 

Laval.  
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3.3.3 The study of the wastewater industry in the UK - Alfa Laval and ITT 
 Flygt 

The initial study of Alfa Laval, together with discussions held in the industrial 

reference group (in which both Alfa Laval and ITT Flygt were involved), 

suggested that the UK was a market that had come particularly far when it 

came to integrated solutions. Privatisation of the water and wastewater 

industries seemed to have enhanced the development of far-reaching service-

performance agreements. In the industrial reference group, we discovered 

that Alfa Laval and ITT Flygt faced similar challenges in the UK wastewater 

market. Questions were many, however, about how, why and to what extent 

the UK wastewater market pushed the suppliers to supply integrated 

solutions. Therefore it was decided to carry out a study of ITT Flygt and Alfa 

Laval in the UK market and more specifically of their business linked to the 

wastewater industry. The idea behind this study was to complement the 

technology based ‘push’ studies of intelligent products with a ‘pull’ study of 

the market and its demand for service performance agreements. The question 

guiding this study was: how does the behaviour of the privatised water 

companies affect the business of the suppliers?  

In addition to the findings of the study described in Paper 3, the study of 

ITT Flygt and Alfa Laval in the UK showed that the service performance 

agreements they had sold were not as far-reaching as thought in Sweden. In 

fact, none of the most far reaching contracts had yet been sold to customers, 

and only a few days before I arrived in Nottingham to interview the 

respondents at ITT Flygt, they lost a tender which would have substantially 

increased their responsibility for the operations of the pumps. The ‘failure’ of 

finding any far-reaching service performance agreements within the two firms 

further emphasised the importance Octopus had for Alfa Laval when 

developing integrated solutions, and directed the research towards an 

increased focus on Octopus.  

3.3.4 The study of wastewater treatment plants (WWTPs) in New Zealand 

From these first studies, and also with Octopus changing from developing to 

delivering integrated solutions, it became evident that the relationship with 

customers and their point of view were important. I received a scholarship 

that enabled a study of the wastewater treatment plants in New Zealand, and 

in April 2005 I initiated a study of customers and potential customers to Alfa 

Laval and ITT Flygt in New Zealand.  
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The management of wastewater treatment plants in New Zealand is fairly 

diverse. In the two biggest regions, the wastewater treatment plants are partly 

operated by private companies or consortiums; in the rest of the country, the 

regions tend to have an integrated approach under which the council provides 

the full range of services, from raw water and wastewater collection and 

treatment to distribution/disposal. The case study covered the major cities’ 

wastewater treatment plants and hence both private and public purchasing 

strategies of capital goods and services. Most of the customers had recently 

upgraded equipment and therefore had recent experience of buying services 

and goods, and in some cases of large tenders for completely new plants. 

However, the discussions about integrated solutions became hypothetical 

since none of the customers actually had experience of buying integrated 

solutions. The study instead contributed to increasing my understanding of 

the wastewater industry and of expectations of suppliers to this industry, such 

as companies like ITT Flygt and Alfa Laval. Therefore the findings of the study 

are not explicitly used in the thesis.  

3.3.5 The Study of Atlas Copco 

In the industrial reference group, we discovered that Atlas Copco 

experimented with integrated solutions in a similar way to Alfa Laval’s 

Octopus venture. Atlas Copco had developed an optimisation system for their 

air compressors and were offering m3/s to their customers, rather than selling 

compressors. With the experiences from the study of Octopus, I carried out a 

study of Atlas Copco and the ‘Air project’ which focused not so much on the 

development process, but rather on how they had defined and organised their 

business based on integrated solutions, and on what the main challenges 

were.  

 

 

Table 3.1 provides an overview of the case studies. 
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Table 3.1 Overview of the case studies 

Case 
Study 

Research questions of 
the specific study 

Unit of analysis Findings 
presented 

Alfa 
Laval 
initial 
study 

How is Alfa Laval’s 
business within the 
wastewater treatment 
structured? What are the 
products and services? 
What kind of change is 
the business subjected to?  

Business unit - ‘Alfa 
Laval 
Environmental’ 

Paper 1 

‘R&D 
Project’/ 
Octopus 

How does Alfa Laval 
manage the development 
and commercialisation of 
Octopus? Which are the 
obstacles and factors of 
success? 

‘Business unit’ - 
Octopus (R&D 
project and 
corporate venture) 

Paper 2 
Paper 4 
Paper 5* 
 

‘Dairy 
Project’ 

How does Alfa Laval 
manage the development 
of the Dairy initiative? 
Why did the initiative 
fail?  

‘Business unit’ - 
Dairy project 

Paper 2 

Alfa 
Laval 
UK and 
ITT 
Flygt UK 

How does the behaviour 
of privatised water 
companies affect the 
business of the suppliers? 

‘Business unit’ - 
Sales company and 
its business within 
wastewater industry  

Paper 3 

Atlas 
Copco 
‘Air 
Project’ 

How does Atlas Copco 
manage the 
organisational set-up, 
customer contacts and 
other challenges related 
to the Air-case? 

‘Business unit’ - the 
Air case 

Paper 5** 

WWTPs 
NZ 

How do the customers 
perceive purchasing 
integrated solutions? 

‘Business unit’ - 
people involved in 
the purchasing 
process of products 
and services. 

The findings of 
the study are 
not explicitly 
used in the 
thesis.  

* Paper 1 also draws upon two case studies of BT Industries and ABB Facilities 
Management; other researchers within the research project carried out the 
interviews in these studies 
** Paper 5 also draws upon a case study of Siemens and the ‘Power Project’; 
another researcher carried out the interviews in this study 
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3.4 Data gathering 

Three sources of data collection were used for the case studies: interviews, 

observations (direct and participant) and documentation. The interviews 

involved respondents some of whom were interviewed more than once, and 

key informants who were interviewed more than once and with whom formal 

and more informal updates were carried out. In addition, I had the 

opportunity to observe events and activities during meetings, site visits and 

trade fairs; and in the industrial reference group I continuously presented the 

research progress and participated in discussions. Finally, documentation 

played an important role during the data-gathering process; I had good access 

to both internal and external material, such as notes from meetings, 

consultancy reports, and internal handbooks and guidelines. The following 

paragraphs discuss these data-gathering methods in more detail.  

3.4.1 Interviews 

Face-to-face interviews were used as the main data-gathering technique. The 

interviews were semi-structured with open-ended questions, and were 

conducted for one-and-a-half to two hours each. Since the research studied an 

emergent phenomenon in real time, flexibility and openness were seen as 

important when formulating the questions and conducting the interviews (see 

Appendix 3 for examples of interview guides). The interviews were recorded to 

ensure accuracy and were later transcribed and analysed. The respondents 

later commented on and replied to the material sent to them, which consisted 

of drafts of the papers and quotes. Additional questions were also sent to the 

interviewees during the course of the analysis. The findings and descriptions 

were hence checked and discussed with the interviewees on a number of 

occasions.  

The key informants played an important role in the initial identification 

of possible respondents, discussion on important issues and updates 

throughout the research project. They were also part of the industrial 

reference group which meant that I met them on a regular basis. At all of the 

studied firms I managed to get access to and interview people at both 

operational and management levels. Table 3.2 provides an overview of the 

number of respondents interviewed for each case study (see Appendix 4 for a 

complete list of the respondents). 
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Table 3.2 Overview of the number of interviews carried out in the case studies 

 No of 
respondents1 

No of people 
interviewed two/ 
three or more times2 

No of key informants 
(and updates3) 

Alfa Laval 13 1/1 1 (7) (between 2002 - 
2006) 

Alfa Laval 
Octopus 

6 3/2 1 (8) (between 2003 - 
2006) 

Alfa Laval Dairy 
Project 

34  1 (2) (during 2003) 

Alfa Laval UK 4   

Alfa Laval NZ 3   

Alfa Laval Total 29   

ITT Flygt 4  2 - the key informant 
changed during the 
research period. 

ITT Flygt UK 7   

ITT Flygt NZ 2   

ITT Flygt Total 13   

WWTPs5 Sweden 2   

WWTPs The 
Netherlands 

4   

WWTPs NZ 13   

WWTPs Total  19   

Consultants  7   

Atlas Copco 2  2 - the key informant 
changed during the 
research period. 

Total number of 
respondents 

70   

1 For clarity reasons the respondents have been associated with one study only; in 
reality a number of them were included in more than one study.  
2 The number only includes formal interviews and not meetings or discussions of a 
more informal nature.  
3 On a few occasions the updates were carried out on the phone. In addition, more 
informal updates with Alfa Laval, ITT Flygt and Atlas Copco were carried out during 
the industrial reference group meetings.  
4 Including Tetra Pak interview 
5 WWTPs - wastewater treatment plants 
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3.4.2 Direct observation 

In my cases, direct observation was mainly carried out within the Alfa Laval 

study, and the observations were mainly linked to two different types of data: 

(a) increased understanding of the wastewater treatment process, business 

and industry through plant visits and trade fairs, and (b) increased knowledge 

about Alfa Laval corporate culture and internal developments through 

presence at internal meetings and informal socialising. I kept notes of my 

observations, impressions and thoughts; these notes were later used when 

analysing and interpreting the gathered material. In addition, the 

observations sometimes led to new ideas about what to study and whom to 

interview. 

During the five years I went to two trade fairs and visited a number of 

treatment plants in Sweden, the Netherlands, the UK and New Zealand. The 

plant visits were important tools for concretising my understanding of the 

process, such as the importance of obtaining a dry sludge and difficulties in 

managing the variation of sludge quality. For example, in the Netherlands I 

watched the enthusiasm of the operators as Octopus was operating what they 

normally had to do manually. 

In September 2002, during the first year of the research, I attended 

WEFTEC (Water Environment Federation's Annual Technical Exhibition and 

Conference) in Chicago. This occasion increased my understanding of the 

wastewater process, business and market in general. It also provided the 

opportunity to meet and talk to actors within the wastewater industry and 

increase my, at that time, rather narrow Alfa Laval perspective. In April 2005, 

when I attended IFAT (International trade fair for waste disposal and the 

environment), I was given a further opportunity to ‘widen the perspectives’. 

Since my knowledge about the industry and its actors had increased by this 

second occasion, it was easier for me to specifically target and talk to actors 

interested in my research project, such as customers, potential customers, 

partners and even competitors. It is interesting to note how Octopus’ position 

within Alfa Laval somewhat changed during this period. In 2002, even the 

Alfa Laval people attending the conference had not heard about Octopus, 

whereas in 2005 the trade fair was seen as a marketing event and the Octopus 

project had its own representatives at Alfa Laval’s stand. 

In addition to these more industry related observations, I also had the 

opportunity to carry out observations that led to increased understanding not 

only about the cases under study, but also about Alfa Laval in general. During 

the first three years of the research I had my own office space at Alfa Laval in 
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Tumba, Stockholm. This meant that on both a formal (meetings) and an 

informal (lunches) basis, I could work closely with the person in charge of 

business development. In addition I had access to Alfa Laval’s intranet and 

had opportunities to meet and socialise with people from different divisions 

and business units. To a certain extent I became ‘one of the team’ – I 

participated in internal meetings and was included in internal mailings lists. 

This facilitated access to information, and even gossip, promoting a quasi-

insider’s perspective of the organisation. I believe that the social relationships, 

and hence the trust, that I built up during the five years of the research was 

invaluable for the depth of the research and the understanding of the company 

and its context. 

3.4.3 Participant observation 

Participant observations differ from ‘just’ observations in that the researcher 

takes a more active role (Yin, 1994). Even though it could be argued that the 

social interactions described earlier are a type of participant observation 

(since I actively interacted with people instead of only observing), I have 

chosen to only include the activities carried out in the industrial reference 

group under this heading. In the industrial reference group I could actively 

influence the topics discussed and had much more of a say than, for example, 

in the internal meetings at Alfa Laval.  

The industrial reference group was an important forum utilised for 

gathering data and discussions about important issues linked to integrated 

solutions. In the industrial reference group, I (and the other researchers in the 

research project) gathered knowledge about a number of different industries 

and their specific approaches to integrated solutions during 12 one-day 

meetings from 2001 to 2004. Five firms were constant members: ITT Flygt, 

Alfa Laval, BT Industries, Siemens and Munters; Volvo and Ericsson 

participated at about half of the meetings, and Atlas Copco joined the group 

towards the end, participating in two meetings. The group’s objectives were: 

(a) to create the right conditions for case studies and research through easy 

access to member companies; (b) to share knowledge and experience between 

industries and between industries and universities; and (c) to guide research 

towards increased industrial relevance. 

The industrial reference group meant that I had good access to 

companies other than Alfa Laval. Thus it created an opportunity to distance 

myself from the rather narrow Alfa Laval focus. In addition I could try ideas, 
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raise issues and find patterns and questions that were consistent in different 

contexts and industries.  

3.4.4 Documentation 

Secondary material, such as minutes, statistics and documentation were used 

for a number of purposes. On a general level, it was used to increase the 

knowledge and therefore understanding of the company and its business. 

More specifically, I could verify and contrast secondary material with the 

information given in the interviews, and use it to pinpoint questions and 

important issues. Notes from meetings complemented the earlier described 

observations and was an especially important source from meetings in which I 

did not participate (see Appendix 5 for a list of documentation used).  

3.5 Data analysis 

The analysis was an iterative process with recurrent analysis and intervention 

phases, and the problem formulation evolved over time using deduction and 

induction alternately (c.f. Arbnor and Bjerke, 1997, p. 305). This approach can 

be related to what Dubois and Gadde (2002, p. 554) call ‘systematic 

combining’, where the research moves between an empirical world and a 

model world in which ‘the research issues and the analytical framework are 

successively reoriented when they are confronted with the empirical world’. 

Alvesson and Sköldberg (1994, p. 42, my translation) refer to this process as 

‘abduction’ whereby the researcher ‘departs from the empirical world (like 

induction) and uses theoretical pre-conceptions (deduction). Consequently, 

the researcher interprets a case through a hypothetical comprehensive pattern 

that, as if it was real, explains the case under study. New observations (new 

cases) should then confirm the interpretation’. In this way, theoretical 

perspectives contributed to my understanding of the empirical findings and 

the findings in turn encouraged me to explore new theoretical perspectives. 

Therefore I was undertaking data collection and literature studies in parallel. 

3.5.1 Making sense of the gathered material - writing case descriptions 

In practice, analysis and thereby data reduction were set into motion with the 

first site visit. It is therefore difficult to strictly separate the analysis from the 

data gathering process; e.g. insights gained from one interview were used in 

the following interviews. As a support during this early phase of the analysis, I 

took notes of my impressions of the interview and respondent. This helped in 
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reflecting on the interview, and identifying questions that had not been 

answered and interesting leads that seemed important to follow up (c.f. 

contact summary sheet, Miles and Huberman, 1994, p. 53). 

In order to create some structure in the gathered material, I analysed the 

transcripts of the interviews and the documentation based on categories 

connected to the research questions of the study and thus the questionnaire. 

The initial step of the analysis was concerned with describing and exploring 

the context and the business – ‘what is going on and how?’ The overall 

categories were linked to context, organisational structure, activities, 

processes and challenges. In addition, I used ‘theoretical’ pre-conceptions 

based on literature studies and identified specific remarks and information 

that could be linked to drivers/ challenges/ opportunities for providing 

integrated solutions; e.g. an important early source of inspiration for these 

‘theoretical’ pre-conceptions was the research on integrated solutions carried 

out by Davies et al. (2001). In this way it could be argued that I applied both 

analytical and thematic frameworks to the data (Urquhart, 2006). During the 

analysis I also aimed to be aware of and clearly distinguish between a 

respondent’s explanation of facts and description of facts, as suggested by 

Miles and Huberman (1994). In addition, since I was following a real-time 

process, it was important to locate data and change in past, present and future 

time (Pettigrew, 1997).  

As a next step of the analysis I prepared detailed case descriptions for 

each of the case studies (which were later adjusted and in most cases 

summarised for the purpose of the papers). Writing the case description 

involved within-case analysis and a cross search for patterns (Yin, 1994). The 

case descriptions were sent to all and reviewed by most of the respondents.  

3.5.2 Comparing and contrasting the case studies - writing papers  

Writing papers proved to be an iterative process in itself. Each paper has been 

more or less rewritten a couple of times and during this time I engaged with 

other academics in discussions around both empirical and theoretical 

concerns, and received important comments and feedback from reviewers, co-

authors, supervisors and colleagues. 

Chapter 4 describes the papers and the use of theory in each specific 

paper, whereas this chapter discusses the development of the papers and their 

links to the case studies. Figure 3.3 shows an overview of this process.  

Paper 1 is based on the three initial studies of Alfa Laval, ABB Facilities 

Management and BT Industries. Even though these early case comparisons 
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were useful to illustrate integrated-solution developments within three 

different firms, they also showed that certain aspects of the cases could not be 

addressed and compared since the firms were too different. Rather, the 

comparisons helped me to identify the context and specificities of my own 

research: Alfa Laval - a manufacturer and supplier of capital goods and 

services to the process industry, with strong product focus and traditionally a 

supplier of reactive rather than proactive service. These characteristics later 

guided me when choosing other firms for comparison, such as ITT Flygt 

(Paper 3), Atlas Copco and Siemens (Paper 5), and were also important when 

studying literature based on empirical findings. Paper 2 further explores the 

developments within Alfa Laval and provides the rationale for continuing my 

studies within the wastewater industry (Paper 3 and 4). It shows how the 

developments within the wastewater industry – Octopus – continued whereas 

the Dairy project basically stopped completely.  

As described earlier, the main rationale for carrying out the study of ITT 

Flygt and Alfa Laval in the UK was that respondents and people in the 

industrial reference group believed that the privatised UK was the market in 

which the sales companies had the most advanced and far-reaching service 

performance agreements, and thereby supplied integrated solutions to some 

of their customers - a ‘truth’ that proved wrong in the studies. However, the 

studies and the comparison carried out in Paper 3 provided an increased 

understanding of the wastewater industry and its actors. In addition it further 

emphasised the important part that new technology played in the 

development of integrated solutions and hence provided incentives for 

continuing the Octopus study. 

Paper 4 describes the developments of Octopus in depth, and Paper 5 

widens the Alfa Laval perspective when comparing Octopus with 

developments at Atlas Copco (Air case) and Siemens (Power case).  
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Figure 3.2 Overview of the Papers and their links to the case 

studies 

 

3.6 Quality of the research 

Will the results be credible and therefore accepted, and will the research stand 

up to outside scrutiny? These two important questions are connected to the 

validity and reliability of the research. How to ascertain sound validity and 

reliability or ‘trustworthiness’ (Lincoln and Guba, 1985), and thereby the 

research’s quality, is however closely related to the researcher’s scientific 

paradigm and view of reality. It could be argued that the quality of scientific 

research done within a paradigm has to be judged by its own paradigm’s terms 

(Healy and Perry, 2000). Therefore, before discussing how I have tried to 

ascertain the quality of the research, I will briefly describe my view on reality.  

My approach to business reality lies somewhere between the two 

extremes of seeing reality either as a concrete determining process or as 

mutually dependent fields of information (Arbnor and Bjerke, 1997). I believe 

that people influence and are influenced by their environment, and that the 
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organisation and its environment evolve together to some extent. However, 

some relations are more stable and ‘real’ than others which are more probable 

and relative. Consequently, reality has both objective and subjective aspects. 

On one hand, the organisational structure and context are relatively stable. On 

the other hand, subjective individuals interpret, describe and analyse the 

organisation and its structure. 

Therefore, when conducting research it becomes important to reproduce 

the relationships in a more holistic perspective, and information should be 

considered in its contextual dependency; rather than trying to validate an 

objective reality it becomes important to secure an in-depth understanding 

(Denzin and Lincoln, 1994). Merriam (1988) argues that it becomes important 

to understand the perspectives and the ‘realities’ of the respondents.  

With this view of reality it becomes useful to use Lincoln and Guba’s 

(1985) criteria for achieving trustworthiness: ‘credibility’, i.e. the extent to 

which the findings correspond with reality; ‘dependability’, i.e. the extent to 

which there is consistency in the findings; and ‘transferability’, i.e. the extent 

to which the findings can be ‘transferred’ to other situations (corresponding to 

the conventional terms of ‘internal validity’, ‘reliability’ and ‘external validity’).  

Credibility can be achieved through activities such as triangulation, 

checking interpretations with individuals interviewed or observed, staying on-

site over a period of time, asking peers to comment on emerging findings, and 

clarifying researchers’ biases and assumptions (Lincoln and Guba, 1985; 

Merriam, 1988). Consequently, in this thesis the following main activities 

contribute to credible findings.  

 I followed developments taking place over time and had time to learn 

the culture and the context, and to build trust; I had developments 

described to me, but also saw them unfold.  

 I used multiple as well as different sources of information: I 

interviewed a number of people, participated in meetings, and used 

secondary material.  

 I checked interpretations and descriptions with respondents.  

 I discussed findings and conclusions with colleagues and within the 

industrial reference group; I received feedback and comments from 

journal referees, and when I presented the research at conferences. 

 

As previously argued, the closeness to Alfa Laval and the people involved in 

the developments was important for my understanding of the company and its 

context. However, I also had a need to distance myself and hence balance the 
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Alfa Laval perspective with other perspectives. A number of activities served 

to minimise this risk of ‘Alfa Laval biases’. Firstly, even though I had a 

longitudinal approach, it was intermittent rather than continuous. During the 

periods of absence I could therefore distance myself from the company, search 

for new perspectives, and had the opportunity to return and pose new and 

complementing questions, as well as question previous answers and follow the 

change over time. Secondly, the industrial reference group (see previous 

discussion), together with various meetings and workshops organised by 

Vinnova (Swedish Governmental Agency for Innovation Systems), broadened 

my insight into other companies and related problem areas.  

In addition to the previously discussed activities, Merriam (1988) suggest 

the use of the following techniques in order to ascertain that an outsider can 

concur that the results make sense – that they are consistent and dependable 

– given the data collected: explaining the assumptions and theory underlying 

the study, triangulating data, describing in detail how the study was 

conducted. In the previous discussion I have describe the procedures 

undertaken during the research, i.e. reasons for case selection and interview 

procedures. I have hence tried to provide insight into how I have conducted 

the research, which choices I have made, and which methods I have used.  

Finally, I have used the following ways to improve the possibilities for 

transferability: I have tried to provide rich and thick description of the case 

from which the reader can make judgements about the possible transferability 

to his/her context; I have compared and contrasted different cases; I have 

created a category defining the specificities with my cases: firms in the capital 

goods sector and more specifically firms supplying machinery and equipment 

required for production. In this way, ‘full and thorough knowledge of the 

particular allows one to see similarities in new and foreign contexts’... ‘these 

generalizations develop from experience and can guide but not predict one’s 

actions’ (Merriam, 1988, p. 176).  
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4 Summaries of the papers 

4.1 Paper 1 – Manufacturing firms and integrated solutions: 
 characteristics and implications 

4.1.1 The need for interacting with customers and balancing competencies  

There are several incentives for firms in the capital goods sector to move 

towards providing integrated solutions. Changes in market structures and 

customer demands, slow growth and declining margins together with 

increased focus on the installed base and new IT-based technologies, provide 

challenges and opportunities for firms to move towards new strategies.  

Paper 1 shows that there are several incentives for firms to move towards 

providing integrated solutions, and that the development and delivery of 

integrated solutions can be approached from different perspectives. The paper 

explores the development and characteristics of three firms in the capital 

goods sector: BT Industries, a manufacturer of warehouse trucks; ABB 

Facilities Management, a provider of climate control solutions, and Alfa Laval, 

a manufacturer and supplier of centrifuges (decanters), heat exchangers, 

drum thickeners and dryers to the wastewater treatment industry. Alfa Laval 

is described as approaching integrated solutions from three perspectives: (1) 

through a new strategy emphasising process and system deliveries instead of 

product sales; (2) by developing self-optimising control systems, making it 

possible to improve capacity utilisation and reduce operational costs for 

customers; and (3) through increased focus on service-performance 

agreements. The case of FM Facilities is an example of where customer 

demand pushed the firm to provide climate control systems and develop a 

business model where cost savings were shared with customers. The case of 

BT Industries explores the established ‘material handling’ rental concept and 

shows the importance of transparency and trust.  

The analysis relates to the literature on competence requirements and 

capabilities needed for becoming an integrated-solutions provider (see Davies 

et al., 2001; Miller et al., 2002; Shepherd and Ahmed, 2000; Galbraith, 
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2002a). It shows that the focus on the different competencies needs to be 

balanced, such as technical and application, system integration, partnering, 

and market and business competencies; and it especially emphasises the 

importance of customer interaction. Based on Berthon et al.’s (1999) strategic 

orientation model it is argued that product-focused firms moving towards 

supplying integrated solutions need to orient themselves towards the interact 

mode and establish an ongoing dialogue between customer and technology 

development, as the basis for a relationship with strong elements of co-

production. 

The analysis also argues that architectural (Henderson and Clark, 1990) 

or recombinative (Gallouj and Weinstein, 1997) innovation encompasses some 

of the processes studied at the different companies10. Architectural change 

implies a need for new communication channels and problem-solving 

strategies, something that is also shown to be highly relevant when combining 

service and products into integrated solutions. Furthermore, it shows that the 

service organisations within the manufacturing firms sometimes act as 

initiators for moving towards integrated solutions. This trend has been 

generally absent in innovation literature, and moreover emphasises the need 

for integrating product and service innovation studies. 

4.2 Paper 2 – Developing integrated solutions: the importance 
 of relationships within the network 

4.2.1 Addressing the importance of the relationships within the business 
 network 

As former ‘product providers’ become ‘solution providers’, a different degree 

of insight into the problems and applications of customers is necessary, 

implying a need for customer involvement and long-term relationships 

(Galbraith, 2002a). In addition, partnerships are often formed with 

companies providing complementary products. The development of these 

integrated solutions hence involves high interaction and sometimes-blurred 

boundaries between the actors. Customers as well as suppliers have important 

latitude on the development of these integrated business offerings. Therefore, 

                                                   
10 Paper 4 further explores established innovation models, such as Henderson and Clark’s (1990), and 

argues that they can only be used to explain and analyse parts of the integrated-solutions innovation, 

such as the impact on technological competencies of the innovator.   
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a major challenge in developing integrated solutions is related to the actors in 

the business network.  

Paper 2 argues that a network perspective provides valuable insights into 

some of the complex issues related to the development of integrated solutions. 

The comparative case study of the Dairy and the Sludge projects at Alfa Laval 

provides the context for exploring the network approach further. The Sludge 

project concerns the development of an intelligent decanter control system 

and optimisation of the sludge dewatering process. Although the development 

of this new system started out as a skunk work, it has now become a 

legitimised venture within Alfa Laval. So far this venture is seen as very 

promising for developing future business. In contrast, the Dairy project which 

concerns the development of ‘intelligent separators’ for milk separation and 

increased cream concentration was terminated before the machine was 

released onto the market.  

The analysis compares and contrasts the two cases in regards to four 

levels of relationship and network management. It considers (a) the 

relationships on a firm level, (b) the dyadic relationships, such as between the 

firm and partners/customers, (c) the relationships within the portfolio, i.e. the 

firm’s involvement in a number of relationships, and (d) the indirect 

connections to the firm (Ritter et al., 2004). This comparison shows that the 

Sludge project involved more external actors and that the links between these 

relationships were stronger. Close direct as well as indirect relationships 

influenced the Sludge project positively, whereas in the Dairy project, the 

absence of close relationships had a negative impact.  

Paper 2 argues that firms need to take into account their embeddedness 

in the business network when identifying and developing integrated solutions 

(Håkansson and Ford, 2002; Ritter and Gemünden, 2003), and it identifies 

six important factors influencing the development of integrated solutions: (a) 

the strength of the relationships between the different actors involved in the 

project, (b) the firm’s position in the business network, (c) the firm’s network 

horizon, (d) the solution’s impact on existing internal activities, (e) its impact 

on the customers’ core processes, and (f) external determinants.  
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4.3 Paper 3 – Suppliers in the privatised UK wastewater 
 market and their possible moves towards integrated 
 solutions 

4.3.1 The ambivalent link between privatisation and integrated solutions 

External developments, such as pressures from declining margins for 

manufactured products, customer outsourcing, and privatisation, are just a 

few examples of incentives mentioned providing impetus for manufacturing 

companies to move towards supplying integrated solutions. In the privatised11 

UK wastewater market, the development of, for example, extended service-

performance agreements and the focus on whole of life cost seem to have 

progressed particularly far, affecting the business of manufacturers and 

suppliers.  

Paper 3 examines whether, and if so to what extent, privatisation of the 

wastewater market in the UK has created incentives for the manufacturers to 

change their scope of integration and position in the value chain. Together 

with an overview of the UK wastewater market, the paper is based on case 

studies of two international suppliers of equipment and services to water 

companies and contractors: company A (ITT Flygt) and company B (Alfa 

Laval). Both firms experienced fierce competition, making it difficult to keep 

steady margins on their products; they were hence turning towards new 

strategies such as increased focus on service performance agreements and an 

increased range of products, which could be seen as steps towards becoming 

integrated solution providers.  

In the analysis, the development and characteristics of the two businesses 

are contrasted and compared with the capabilities framework of integrated 

solutions (Davies et al., 2003). This paper shows that that the link between 

privatisation and manufacturers providing integrated solutions is ambivalent. 

On one hand, the outsourcing trend and the focus on whole-life cost and 

performance seem to enhance the move towards integrated solutions. On the 

other hand, the outsourcing trend has created a rather fragmented, vertically 

structured market with a multitude of parties active on several different levels. 

                                                   
11 In the UK, the privatised wastewater market is a privatised monopoly, i.e. a specific water company 

has monopoly in a specific region. With the privatisation of the industry, suppliers of products and 

services to the wastewater treatment plants ended up with one end customer in each region – the water 

company. Before privatisation they had a number of customers in each region, i.e. the municipalities 

responsible for the wastewater treatment plants. 
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A strong partnering competence is needed to play an active role in, for 

example, an alliance of suppliers, contractors and manufacturers.  

4.4 Paper 4 – Managing technology-driven business 
 innovations: the case of Alfa Laval and Octopus 

4.4.1 Managing both product and business innovations 

With a few exceptions, such as Söderström (2003), previous research on 

integrated solutions has ignored detailed descriptions of the actual 

development of integrated solutions inside corporations. Rather than 

exploring the complexity of specific cases, the focus has been on emphasising 

the opportunities and on creating generic models (e.g. Shepherd and Ahmed, 

2000; Davies et al., 2001). The case of Alfa Laval and more specifically 

Octopus presents an opportunity to address this ‘gap’ and to further explore 

the complexities of supplying and developing integrated solutions in the 

capital goods sector.  

The case of Alfa Laval and Octopus is the main case used in this thesis, 

and it also features in most of the other papers, but only Paper 4 provides a 

full, in-depth description of the case12. Paper 4 explores and identifies 

technical, business and organisational challenges for the corporate and its 

venture. On a corporate level several issues need to be dealt with, such as the 

risk of competition with the new sales of equipment, the possibilities of 

transferring the business concept and technology to other business segments, 

and future integration of the venture into the line organisation. On a venture 

level, the team has to approach more hands-on issues, such as developing 

flexible business models, approaching customers and continuously improving 

the technology.  

Paper 4 identifies Octopus as a technology-driven business innovation 

which can be analysed from the perspectives of being a product innovation 

and a ‘paradigm innovation’ (Francis and Bessant, 2005) or business 

                                                   
12 When Paper 1 was written, Octopus was still an R&D project and a successful pilot installation had just 

been completed. Paper 1 describes Octopus as a ‘technology based innovation’ which could make it 

possible to move beyond the traditional business models and instead create customer relationships built 

on performance optimisation and incentive contracts. Paper 2 discusses the development of the ‘sludge 

system’ up until its commercial launch and compares it with a similar internal ‘dairy system’. Paper 5 

provides a general, anonymous description of Octopus, ‘the Sludge case’ and compares it with projects in 

two other firms and industries. 
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innovation; the paper also argues that the innovation needs to be understood 

from its impact on the innovator as well as the customers’ competencies, and 

that the innovation is both sustaining and disruptive in character (Christensen 

and Bower, 1996).  

Octopus represents an innovation in which the relationship between the 

business and product innovation is intertwined, the architectural product 

innovation increases the CoPS content of the offering, and where the venture 

is highly dependent on the existing technology and the market channels of the 

corporate. Therefore Octopus constitutes a composite innovation and its 

management demands a more complex and fine-tuned approach than most 

product innovations.  

4.5 Paper 5 – Integrated solutions – the ambiguity of 
 combining services- and goods-centred logics 

4.5.1 Managing the coexistence of business logics in the capital goods 
 sector 

Service marketing scholars argue for a new dominant logic of marketing where 

service provision rather than goods is fundamental to economic exchange, and 

which logic is applicable to any type of organisation, industry and sector 

(Gummesson, 1994; Edvardsson et al., 2000; Edvardsson et al., 2005; 

Normann, 2000). Manufacturing firms need to shift from a goods perspective 

towards a services perspective: from focus on goods, technology and 

manufacturing, to focus on services, intangible resources, co-creation of value, 

and relationships (Grönroos, 1994; Vargo and Lusch, 2004a; 2004b). 

However, the validity of a service-dominant logic for firms in the capital goods 

sector remains an open question (Grove et al., 2003). Service literature is 

often focused on the service industry, and most services marketing research 

focuses on consumer markets (Jackson et al., 1995; Lovelock and 

Gummesson, 2004). Rather than discussing the capital goods sector which 

produces both goods and services, differences in managing companies 

producing tangible goods and intangible services are emphasised (de 

Brentani, 1989; Bowen and Ford, 2002).  

In order to address the need of exploring the relationship between 

manufacturing and services (Grove et al., 2003), Paper 5 relates the 

development of integrated solutions in the capital goods sector to the goods 

and services perspectives discussed in the services marketing literature. The 

paper presents and compares three integrated-solution initiatives at three 
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different firms: the ‘Sludge case’ (Octopus) at ‘Alpha’ (Alfa Laval), the ‘Air 

case’ at ‘Beta’ (Atlas Copco), and the ‘Power case’ at ‘Gamma’ (Siemens).  

The Sludge case concerns the development of an intelligent decanter 

control system that optimises the sludge dewatering process. Alpha decided to 

license the system to customers and created business offerings based on 

incentive contracts and performance optimisation. Customers pay a fixed 

installation fee and can choose between a fixed or variable (based on cost 

savings) annual license fee. This business is currently managed in an internal 

corporate venture but its integration into the line organisation is being 

considered.  

The Air case also concerns the development of intelligent technology, but 

in this case it is the use of compressed air that is being optimised. In a new 

line of business, instead of selling the equipment, Beta keeps the ownership, 

and becomes responsible for the production of compressed air. The customers 

pay a fixed monthly fee based on their consumption. The Air case is organised 

as a project organisation that buys services and new equipment internally 

through the use of an internal bank.  

The Power case concerns the outline of an extensive operations and 

service contract in which Gamma becomes responsible for running the plant 

and power delivery. The customer pays a fixed monthly fee and a variable fee 

for operational uptime. Gamma offers these types of contracts to new 

customers where they also get to deliver the equipment. An internal 

department, which is part of the after-sales organisation, manages the 

contract. 

Paper 5 shows that rather than ‘only’ operating within a service logic 

firms developing integrated solutions in the capital goods sector need to 

balance services and goods logics and even develop a new ‘integrated-

solutions logic’. In this new logic, neither the goods nor services are at the core 

of the offering (c.f. Gummesson, 1994), rather the value creation becomes core 

and to a certain extent both services and goods can be seen as peripheral. The 

role of both the services and the goods is to increase performance and/or cost 

savings for customers.  

Paper 5 also shows that for firms in the capital goods sector, the 

challenges with developing integrated solutions are related to managing the 

coexistence of business models and logics, rather than to shift from one logic 

to another. The firms need to manage, in parallel, the sales of goods, services 

and integrated solutions.  
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4.6 Links between the papers and the research questions 

Paper 1 addresses both research questions. It can be seen to a certain extent as 

introducing and at the same time encompassing the other papers; it raises 

several issues that are later explored and analysed in more depth in the 

following papers, such as (a) change of market structures as drivers for firms 

to develop integrated solutions, (b) the need to integrate product and service 

development/innovation and (c) the need to shift from transaction-based 

interactions with customers to more relationship-based interactions and even 

towards a co-producing mode with customers. It introduces the case of Alfa 

Laval, which is the main case in this thesis.  

Paper 2 further explores and analyses the importance (raised in Paper 1) 

of the relationship-based interactions when developing integrated solutions. It 

uses a network perspective in the analysis of two integrated-solution projects 

at Alfa Laval. The paper shows that the Sludge project (Octopus) involved 

more external actors, and that the links between the relationships were 

stronger than in the Dairy project. It also shows that the market incentives 

were stronger in the wastewater industry and suggests that customers are 

more inclined to buy integrated solutions these are not directly part of their 

own core business. Paper 2 mainly addresses research question two.  

Since it was Octopus that proved ‘successful’ and continued towards 

commercialisation, Papers 3 and 4 further explore and analyse the 

developments taking place at Alfa Laval and more specifically within the 

wastewater industry. Paper 3 describes the wastewater market and the 

changes taking place in the wastewater industry. It explores if and how the 

changed wastewater market structure in the UK has created incentives for the 

manufacturers of capital goods to supply integrated solutions. At the time of 

the study, the UK market was considered as a leading market for integrated 

solutions. Paper 3 shows that even though the outsourcing trend and the focus 

on whole-of-life cost and performance seem to facilitate a move towards 

integrated solutions, the outsourcing trend has also created a rather 

fragmented, vertically structured market with a multitude of parties active on 

several different levels. A strong partnering competence is needed in order to 

be able to play an active role and supply integrated solutions in an alliance of 

suppliers, contractors and manufacturers. Paper 3 mainly addresses research 

question two. 

Paper 4 further explores the opportunities for and challenges with 

developing and commercialising integrated solutions within the wastewater 
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industry through the case of Alfa Laval, and more specifically through the 

Sludge project which eventually became the corporate venture Octopus. The 

paper holds a rich case description and an analysis from an innovation 

management perspective in which Octopus is classified as both a business and 

product innovation. It thus addresses the challenges with integrating product 

and service and business innovations raised in Paper 1. Paper 4 has emphasis 

on research question one.  

Paper 5 compares and contrasts the developments within the Octopus 

venture with two similar ‘integrated solutions’ projects at two other firms 

within the capital goods sector. The paper shows that integrated solutions 

represent more than ‘only’ increasing the service content of the offering and 

that the ‘integrated solution logic’ is somewhat different from both a goods 

logic and a services logic. In addition it shows that rather than moving along a 

continuum from goods to services to integrated solutions, firms in the capital 

goods sector have to manage the coexistence of business models and logics, 

resulting from the parallel selling of goods, services and integrated solutions. 

Paper 5 mainly addresses research question one.  

Table 4.1 provides an overview of the papers and their main links to the 

research questions.  

Table 4.1 Overview of the papers 

Paper Case studies Theoretical focus Research 
questions 
(RQs) 

Paper 1 Alfa Laval, BT, ABB 
FM  

 

Introduction to the research 
field: integrated solutions and 
combining product and service 
innovation, balancing competencies, 
and closely interacting with 
customers 

Links to  

RQs 1 &2  

Paper 2 Sludge project 
(Octopus) and the Dairy 
project at Alfa Laval  

Internal and external relationships 
within the network and external 
determinants 

Main links to  

RQ 2 

Paper 3  Company A (ITT Flygt, 
UK) and company B 
(Alfa Laval, UK) 

Competence requirements linked to 
industry structure and actors in 
the business network  

Main links to  

RQ 2 

Paper 4 Alfa Laval and specifically 
Octopus 

Innovation management: 
integrated solutions as intertwined 
product and business innovations 

Main links to  

RQ 1 

Paper 5 Alpha and the sludge 
case (Alfa Laval and 
Octopus), Beta and the 
air case (Atlas Copco) and 
Gamma and the power 
case (Siemens) 

Integrated solutions linked to the 
goods services dichotomy and its 
validity for the capital goods sector 

Main links to  

RQ 1  
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5 Discussion and conclusions 

5.1 Developing integrated solutions - a dynamic and 
 experimental process 

The dominant trend in previous literature on the development of integrated 

solutions, is to depict this as a linear process: firms move from being product 

manufacturers to becoming service providers and ultimately, solutions 

providers. Even though scholars emphasise the difficulties and challenges 

associated with this transition, findings and suggestions tend to be 

prescriptive, normative, and simplified, rather than descriptive, multifaceted 

and complex, for example: ‘the product is dead’ (Phillips et al., 1999, p. 51); 

manufacturing firms have to ‘manage the transition from products to services’ 

(Oliva and Kallenberg, 2003, p. 160) and ‘make solutions the answer’ (Foote et 

al., 2001, p. 1); ‘however difficult the transition, manufacturers can’t afford to 

ignore the opportunities that lie downstream’ (Wise and Baumgartner, 1999, 

p. 141). 

For the firms under investigation in the present study, the move towards 

integrated solutions does not reflect the linear move described in the literature 

on integrated solutions. Neither do the case studies show how firms have 

completely changed their corporate strategy. Instead, the research in this 

thesis presents firms in the capital goods sector, which experiment with 

different integrated solutions initiatives. A brief review of the cases under 

study illustrates the dynamic and complex nature of the integrated solutions 

explored in this thesis.  

The case of BT Industries shows some of the difficulties associated with 

maintaining long-term relationships with customers. In the case of one 

customer, an encompassing rental agreement was easily downgraded when 

new managers experienced lack of transparency and started doubting cost 

savings. 

Whereas the BT case illustrates the difficulties associated with 

continuously ensuring and maintaining cost savings, the case of ABB Facilities 
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Management shows the difficulties associated with demonstrating the new 

concept to begin with. Some of the customers of ABB Facilities Management 

questioned the initial investment needed for determining potential cost 

savings and had difficulty grasping the idea of a win-win situation. 

The difficulties of demonstrating and ensuring cost savings are further 

demonstrated in the case of Alfa Laval and Atlas Copco. Both firms 

experienced protracted testing periods. In the case of Siemens, the customer 

experienced lack of operational control and eventually terminated the 

power/heat supply agreement because they saw limited cost advantages.  

The cases of ITT Flygt and Alfa Laval in the UK highlight the ambiguities 

of customer demand and market structures. On the one hand the firms 

experience an increasing demand for long-term service contracts while on the 

other hand, the business increasingly depends on contractors who often have 

a short-term perspective. 

The case of Atlas Copco shows that customer demand depends on ability 

to invest in large equipment and is therefore linked to business cycles; the 

current economic upswing has decreased the demand for integrated solutions 

since the customers are more inclined to invest in new equipment.  

The case of Alfa Laval highlights the difficulties associated with managing 

internal ambiguities. Alfa Laval recognised that Octopus represented a radical 

departure from their traditional business models and established an internal 

corporate venture. Now, the firm is facing the challenge of integrating Octopus 

back into the line organisation in a period of booming product sales.  

In short, these cases throw into sharp relief the complexities and 

difficulties associated with the development and commercialisation of 

integrated solutions. These are various: both product and business 

innovations are necessary; new business models and innovations need to be 

managed in parallel to established ones; the suppliers’ dependency on 

customers and partners increases; market structures change; and customer 

demand can be obscure, weak and changing.  

5.1.1 Business drivers revisited 

Some of the previously described complexities are related to changing 

business drivers. In the literature on services and integrated solutions, it has 

been a more or less axiomatic starting point that firms in the capital goods 

sector are pressed by declining margins in their sales of new equipment and 

by increasing competition on spare parts, and thus have strong incentives to 

add services, move downstream and possibly supply integrated solutions.  
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Five years ago, this was also the reality for the firms under study in this 

thesis. But the last few years have demonstrated that rather than being a 

constant trend, driving forces and incentives for developing integrated 

solutions change with time and are strongly related to business cycles.  

During the recent economic upswing, a number of internationally 

operating Swedish providers of capital goods, such as Alfa Laval, Atlas Copco 

and Sandvik, have enjoyed record sales and profits on their sales of 

equipment. In the case of both Alfa Laval and Atlas Copco, this has 

strengthened the internal focus on products rather than on integrated 

solutions. Atlas Copco, for example, has seen a clear decrease in demand from 

customers for integrated solutions and an increased demand for new 

equipment.  

In addition to these changes in business cycles, environmental demands 

and regulations differ between countries and hence also between customers. 

Thus the economic benefits of the integrated solutions might vary 

considerably, making it difficult for the suppliers to adopt a global approach.  

Further, as shown in Paper 3, changing market structures, such as 

privatisation and deregulation, can on the one hand create an outsourcing 

trend and increase customer demand for services and integrated solutions, 

while on the other hand, these changes can also create a fragmented and 

vertically structured market which increases the need to manage close 

cooperation with a number of partners when integrated solutions are 

supplied.  

5.2 Integrated solutions - dealing with complexities 

The firms under study have managed the development of integrated solutions 

with varying degrees of success. The purpose of this thesis is to contribute to 

the understanding of integrated solutions and identify specific challenges with 

the development and commercialisation of integrated solutions in the capital 

goods sector. By comparing and contrasting the cases under study with each 

other, as well as with cases described in previous literature, the thesis 

addresses this purpose and the two research questions: how can firms manage 

combined product and service innovation when developing and 

commercialising integrated solutions? and how can relationships in the 

business network affect the development and commercialisation of integrated 

solutions and vice versa?  
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These two questions are interrelated, but in the following discussion the 

first question is more concerned with internal activities at the suppliers, and 

the second to external activities.  

5.2.1 How can firms manage combined product and service innovation?  

Integrated solutions represent more than ‘just’ combining product and service 

innovations; and perhaps a more appropriate heading to this section would 

be: integrated solutions – why so difficult? 

In this thesis, the firms under study use new technology and/or proactive 

service agreements, enabling them to create competitive integrated-solution 

offerings which change business models and ‘logics’ – services and goods are 

used to increase the performance and/ or cost savings for customers. Instead 

of the supplier being dependent on selling as many products and services as 

possible, and the customer being dependent on buying these services and 

products as cheaply as possible, wealth is obtained for both supplier and 

customer through achieving cost savings/ increasing performance of 

customers’ processes, as shown in Paper 5. 

Existing literature on manufacturing firms moving into integrated 

solutions and/or increasing the service content of the offering identifies a 

number of reasons as why manufacturing firms find it difficult to develop and 

commercialise integrated solutions. These are often connected to the 

prevalent product focus of the suppliers: 

‘Suppliers seek to offer an integral solution. However this implies a 

dramatic change in expertise (applications, technologies etc.) and attitudes’ 

(Matthyssens and Vandenbempt, 1998, pp. 346-347);  

‘Transitioning from product manufacturer into service provider 

constitutes a major managerial challenge. Services require organizational 

principles, structures and processes new to the product manufacturer. Not 

only are new capabilities, metrics and incentives needed, but also the 

emphasis of the business model changes from transaction- to relationship-

based. Developing this new set of capabilities will necessarily divert financial 

and managerial resources from manufacturing and new product development, 

the traditional sources of competitive advantage for the organization’ (Oliva 

and Kallenberg, p. 161).  

‘Because of the specificity of service management, it is not that easy, nor 

natural, for a manufacturing firm to carry out a service strategy’ (Mathieu, 

2001a, p. 451). 
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Söderström (2003) identifies Gamma’s prevailing focus on product 

development and manufacturing together with the firm’s lack of focus on 

business and customer approach as a main reason for its failure with the 

integrated-solution business. (Gamma is an international manufacturing 

corporation in which integrated solutions were developed as a proactive 

business and environmental strategy, see Box 1 in Chapter 1) Söderström 

describes a case in which the advantages of the environmental strategy were 

well developed and elaborated, but where there was a lack of commercial 

importance and advantages.  

The cases under study also show that the sometimes narrow focus on 

developing products and new technologies can pose difficulties for firms in the 

capital goods sector. For example, as shown in Paper 2, the unsuccessful Dairy 

project focused more on getting the machine ready than on business 

approach; the technological developments were the driver and even though 

these developments had great potential, the business model and the 

commercial aspects of the innovation were absent. Conversely, in the so far 

successful Octopus venture, technological and commercial aspects were 

discussed early on, and the business aspects were the reason why a corporate 

venture was created. The corporate management took a strategic decision on 

their business approach.  

On the other hand, this thesis shows that product/service and business 

innovations are highly intertwined and interdependent in the integrated-

solutions offerings (see Paper 4 and Paper 5). Product/service innovation 

assures that the customers’ processes can be substantially improved and 

makes it easier for the suppliers to reduce the customers’ costs and/or enable 

the customers to create new and more competitive offerings, i.e. create 

customer value (Normann, 2001). Arguably, product innovations, such as 

software for controlling and optimising the equipment, might even be a 

prerequisite for achieving the cost benefits and making the new integrated-

solution offering viable for both the suppliers and their customers. This could 

be one explanation as to why it seems difficult to develop integrated solutions 

‘only’ on the basis of developing service performance agreements. In addition, 

the dependency on the product for value creation could explain the caution 

and sometimes reluctance to include competitors’ equipment in the offering, 

although theoretically, integrated solutions do provide an opportunity to 

include competitors’ equipment in the offering. This thesis shows that in 

practice, this is complicated and risky since the offering is highly dependent 

on the product.  
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Even though the product innovation had implications for both the 

supplier and the customers in the case of Alfa Laval and Octopus (see Paper 

4), it was the business innovation, rather than the product innovation, that 

made the firm recognise that an internal corporate venture would be needed 

for the launch of Octopus. The case of Alfa Laval can once again be contrasted 

with Söderström’s (2003) Gamma case. Söderström (2003, p. 280, my 

translation) suggests in rather vague terms that rather than keeping the 

development of integrated solutions in the line organisation, ‘another kind of 

development organisation might have been better’, but in the next sentence he 

emphasises that it was the lack of resources rather than Gamma’s 

organisational structure that was critical.  

This thesis argues that in the case of Alfa Laval, the creation of the 

venture was critical for the survival of Octopus. Within the venture Alfa Laval 

managed to balance the competencies needed for creating the integrated 

solutions offering, i.e. integrating product and service development with new 

business models (c.f. the balanced competence profile presented in Paper 1).  

An important part of Octopus’ survival was also its close link to the 

parent organisation. Octopus was dependent on both the corporate and the 

sales organisations for support and resources. This suggests that when 

integrated solutions are being supplied, there is a need for an ambidextrous 

organisation with a tightly integrated senior team. It is planned that in mid 

2007 Octopus will become an integrated part of the traditional organisation. It 

is likely that this integration will emphasise even further the need for the 

corporate organisation to manage coexistence. The line organisation and the 

different sales companies will have to be able to manage parallel business 

models based on goods, services and integrated solutions. It remains to be 

seen, however, whether and to what extent Octopus will survive, and whether 

Alfa Laval will be able to follow the advice of Gann and Salter (2000, p. 971) 

and make ‘deep-rooted cultural changes while maintaining engineering and 

technical strengths’.  

The case of Atlas Copco and the Air case show some of the risks involved 

with incorporating the integrated-solution business into the line organisation. 

The integrated-solutions offerings are managed on a project level; the sales 

and services organisations have the project as a customer and their products 

and services are paid for by an internal bank. In this way, there are no 

economic incentives for the sales and service organisations to enhance their 

offerings and subsequently, the integrated-solution offerings. For Atlas Copco, 

the product sales are more profitable than the integrated-solutions offerings, 
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but the firm sees the latter as an important complement when the customers 

lack investment funds. 

5.2.2 How can relationships in the business network affect the development 
 and commercialisation of integrated solutions and vice versa?  

The findings of this thesis show that some of the challenges with developing 

and commercialising integrated solutions are related to the relationships and 

interactions between the actors in the business network. Developing and 

commercialising integrated solutions increase the dependency between the 

actors in the business network.  

In addition to considering the internal changes needed for both product 

and business innovations, I argue that the firms need to consider the external 

changes, and more specifically how the integrated solutions affect the 

customers. Even though it has been argued that the trend towards integrated 

solutions is driven by the demand side (Matthyssens and Vandenbempt, 1998; 

Stremersch et al., 2001), the findings in this thesis show that the demand 

from customers can change considerably from one customer to another. There 

are therefore difficulties related to the integrated solution’s impact on 

customers.  

For Alfa Laval, the initial ‘success’ of Octopus relied on the co-

development with one highly motivated customer, and the project was driven 

by the demand side: the customers’ in the Netherlands needed dry sludge. 

Later customers, however, proved much more difficult to convince and 

required protracted testing periods. At least two reasons for these drawn out 

testing periods can be identified: increased dependency on the supplier and 

the need to calculate cost savings. 

For the customers in the capital goods sector, buying integrated solutions 

decreases the customers’ control over processes often crucial for their 

operations. The suppliers become part of the customers’ operations to a larger 

extent than before, when they were ‘only’ supplying services and spare parts. 

In the case of Atlas Copco for example, the customers see an increased risk of 

losing control of the supply of compressed air. They are worried about a future 

where there is a lack of the compressed air which is crucial for their 

production process. It is therefore of utmost importance to secure the 

robustness of the integrated solution; something which is proving time 

consuming.  

In addition, since both the suppliers and their customers want to achieve 

cost savings on the customers’ processes, it becomes important to identify and 
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measure cost centres – a process that in the cases under study proved time 

consuming. As Paper 4 shows, Alfa Laval introduced cost centres of which the 

customers had no previous knowledge; consequently the Octopus team had to 

educate the customers and prove the cost savings over a considerable period 

of time. Arguably, integrated solutions address customers’ latent needs rather 

than expressed needs and could hence be related to adopting a ‘proactive 

market orientation’ (c.f. Narver et al., 2004).  

In addition to an increase in the dependency between suppliers and their 

customers, it could be argued that the suppliers also become dependent on 

cooperation with partners in order to be able to supply integrated solutions. 

This is specifically evident in the case of Octopus, where the team worked 

closely with the software partner during the development and launch.  

As Paper 2 shows, the development of integrated solutions is facilitated 

by a broad network horizon, together with an integrating position in the 

network. On the one hand, there is a need to establish close cooperation, trust 

and long-term relationships with customers and partners when developing 

and commercialising integrated solutions. In the cases under study, 

protracted testing periods were important to build trust and ensure customers 

of cost savings. On the other hand, suppliers need to balance this activity of 

tailoring integrated solutions with the need to achieve economic viability and 

create repeatable integrated solutions. In addition, independent partners such 

as consultants and research institutes could be an important means of 

supporting the credibility of the integrated solution.   

5.3  Contributions - identification of challenges  

5.3.1 Detailed case study – contributing to the body of knowledge of 
 integrated solutions  

The first contribution of this thesis is that it provides a detailed case study of a 

firm in the capital goods sector thereby tracing the development of integrated 

solutions initiatives over a business cycle. Five years of research into 

integrated solutions proved to be a multifaceted experience. In the beginning, 

we identified a general ‘move towards integrated solutions’ in the capital 

goods sectors. Towards the end, this ‘trend’ had been replaced by ‘integrated-

solution initiatives’ which the firms under study had to manage alongside the 

established business based on provision of goods and support services, which 

were often still important and profitable. 



 71 

The thesis argues that developing and commercialising integrated 

solutions represents complex and in many regards integrated/parallel 

processes for firms in the capital goods sector. It identifies and focuses on 

three important activities which are interdependent.  

 

 to integrate product/service and business innovations,  

 to create and manage independent business units with strong 

connections and dependencies on established organisational structures  

 to manage increased dependency on customers and partners 

 

When developing and commercialising integrated solutions, firms need 

to integrate product, service and business innovations. On the one hand, new 

technology, product development, and proactive service agreements are 

important for optimising and creating competitive integrated-solution 

offerings. On the other hand, firms need to overturn established ways of 

thinking, shift the focus from products, spare parts and support services to the 

delivery of performance and optimisation; thus they need to change mental 

and business models and make value creation the core of the offering 

(reducing the customer’s costs and/or enabling the customer to create new 

and more competitive offerings). 

While these changes create a need to give focus to the business of 

integrated solutions by establishing independent business 

units/projects/ventures, the importance of linking the business of integrated 

solutions to established organisational structures cannot be ignored. The new 

unit depends on service, new sales and R&D departments when the new 

offering is being developed. 

Since integrated solutions increase the interdependency between 

suppliers, partners and customers, there is a need to establish close 

cooperation, trust and long-term relationships between the different actors. In 

the cases under study, the suppliers had to convince customers through 

protracted test periods. Suppliers need to balance this activity of tailoring 

integrated solutions with the need to create repeatable integrated solutions for 

economic viability.  

Finally, these three activities, innovating, organising and building 

relationships are dependent upon changing business cycles; an economic 

upswing decreases demand since the customers are more inclined to invest in 

new equipment. Therefore, it becomes important to manage the coexistence of 
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different types of offerings, such as products, services and integrated 

solutions.  

5.3.2 Using the existing literature to increase the understanding of the 
 integrated-solutions concept  

A second contribution of the thesis is that it compares, contrasts and relates 

the empirical findings with innovation, service and business network 

literature. These theoretical perspectives contribute to an increased 

understanding of the difficulties involved in managing integrated solutions.  

The findings show how integrated solutions in the capital goods sector 

include both product/service innovations – which enable increased process 

control and optimisation of the customers’ processes, and business 

innovations – which change business models and customer approach. 

Established innovation models can be used to analyse and explain parts of the 

integrated solutions, such as architectural changes which increase the CoPS 

content of the offering and their impact on the technological competencies of 

the innovator. However, they do not explicitly consider the impacts on 

customers. In addition, established innovation literature mainly considers 

technical and product innovations, and tends to ignore business innovations 

which are an integral part of developing integrated solutions. This thesis 

therefore contributes to the new discussion on ‘paradigm innovations’ 

(Francis and Bessant, 2005) when it explores integrated solutions and the 

intertwined product and business innovations they involve.  

In addition, supplying integrated solutions in the capital goods sector 

cuts across the traditional services and goods dichotomy, and makes a 

contribution to the area of services in the manufacturing industry, which has 

not received much previous attention (Grove et al., 2003). Even though 

suppliers of integrated solutions operate to a certain extent in a service-

centred manner, in which goods are seen as appliances for service provision 

rather than ends in themselves (Vargo and Lusch, 2004a), the value creation 

(i.e. reducing the customer’s cost and/or enabling the customer to create new 

and more competitive offerings, Normann (2001)) is highly dependent on the 

goods and also on the operations of the customer’s process; new product 

innovations and new technology become important when firms create 

integrated-solution offerings.  

Even though a fully fledged integrated solution could fit into the category 

of rented goods services in Lovelock and Gummesson’s (2004) rental/access – 

nonownership – paradigm, the transactions of ownership are more complex 
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when integrated solutions are being supplied in the capital goods sector. This 

is illustrated in Paper 5, which describes three different ‘ownership situations’: 

in the ‘Power case’ (Siemens), it is a prerequisite that the customer buys the 

equipment; in the ‘Air case’ (Atlas Copco), the supplier owns the equipment; 

and in the ‘Sludge case’ (Alfa Laval, Octopus), the customer owns the decanter 

and licenses the new system.  

The aim of this thesis has not been to generate an overall encompassing 

theory on integrated solutions. However, the findings give some guidance as 

to some of the criteria that it would be important to include when further 

developing the concept of integrated solutions theoretically. Firstly, the 

findings suggest that there is a need to ‘overcome’ the services-goods 

dichotomy and use a more balanced and integrated approach. Supplying 

integrated solutions implies more complex processes than ‘only’ implementing 

a service-centred logic. Secondly, the findings suggest that a dynamic and 

composite innovation model would be needed to analyse and explain the 

complexities of integrated solutions in the capital goods sector. This model 

would need to encompass integrated solutions including product, service and 

business innovations and also take into account the innovations’ impact on 

the internal and external actors in the business network over time. The 

various degrees of impact could then be used to explain the need for 

organisational change and new competencies over time.  

5.4 Managerial implications  

The previous discussion contributes to a multifaceted image of the 

development and commercialisation of integrated solutions in the capital 

goods sector. In the foreseeable future, it seems unlikely that integrated 

solutions will become the dominant business of firms in the capital goods 

sector. Rather, integrated solutions could complement existing business and 

contribute to establishing long-term relationships with customers and to 

decreasing the negative effects of changing business cycles. 

The following section aims at highlighting some of the important 

managerial processes and aspects of the offering for firms in the capital goods 

sector.  
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5.4.1 Important aspects linked to the offering  

The following aspects, linked to the offering are important to take into 

consideration:  

 

1. Technological content - areas where suppliers can provide new 

technology that facilitates optimisation and control of equipment 

2. High complexity (need for system integration) – difficult and 

complicated for customers to operate 

3. Expensive equipment - need for large investments from customers,  

4. Non-core process - approach customers’ non-core processes where 

customers’ control and competence are limited 

 

The first aspect of the offering relates to the importance of obtaining cost 

savings for customers and/or substantially improving the performance of 

customers’ processes. Areas where suppliers can provide new technology that 

facilitates optimisation and control of equipment are therefore likely to be 

more suitable for integrated solutions. It is difficult to obtain a competitive 

integrated solution with ‘only’ extensive service contracts.  

There are two dimensions linked to the aspect of high complexity: firstly, 

customers are likely to be more inclined to buy an integrated solution if it 

makes their operations easier; secondly, the providing firm might be part of a 

larger alliance of actors (manufacturers, suppliers, contractors, etc.). If this is 

the case, firms supplying smaller commodity products might be considered as 

‘only’ sub-suppliers of products. However, it is likely that firms that have 

products with a complex system design which require system integration will 

have a proportionately greater influence and larger opportunities to supply 

integrated solutions.  

The importance of the third aspect is related to business cycles. 

Integrated solutions are likely to be more attractive for customers in times of 

recession when companies are less inclined to invest in expensive equipment.  

The importance of the fourth aspect is linked to the competitiveness of 

the integrated solution. If it is possible for the supplier to obtain large cost 

savings, the customers might be more inclined to include the supplier in its 

core processes, otherwise it is likely that non-core processes are easier for the 

customers to outsource.  
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5.4.2 Important managerial processes 

In addition to these aspects of the offering, there are also managerial 

processes to take into consideration, such as:  

 

1. Create independent business unit to get focus while still maintaining 

strong links to line organisation – top management’s support needed 

2. Cooperate with partners to add competence 

3. Create legitimacy for the integrated solution by cooperating closely 

with customers and independent partners and establishing reference 

sites  

 

The first managerial process involves creating a separate organisational 

unit/project/venture in order to achieve the necessary focus on the new 

activities. On the other hand it is important to maintain links with the 

established organisation. One way of creating these links is to dedicate 

resources and create incentives for people at the local sales companies; 

something which could secure their commitment.  

In addition to collaborating with partners in order to acquire the 

competencies which are necessary for the integrated solution, it could also be 

beneficial to establish partnerships with new types of suppliers, such as 

installation firms and consultancy experts. 

Finally, the suppliers of integrated solutions need to establish trust with 

the customers, something which might result in extremely long sales/testing 

periods. For the customers who are used to comparing and contrasting the 

suppliers’ offerings with those of their competitors, it becomes especially 

important to examine the integrated solution. Independent partners, such as 

research institutes and consultancy firms could contribute to increasing the 

legitimacy for the integrated solutions.  

5.5 Suggestions for further research 

This thesis identifies some of the challenges related to integrated solutions in 

the capital goods sector, but it also raises new questions and ideas that merit 

further study. Since neither a consistent theoretical framework nor a large 

amount of empirical studies exist on integrated solutions, questions and ideas 

are linked to the need for further empirical studies, conceptualisation and 

theory development.  
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When the research project on which this thesis draws started, in many 

respects, I did not know exactly what I was actually about to study. Only later 

did ‘integrated solutions’ become the conceptualisation of the developments 

taking place in the firms under study. However, in order to further develop 

this concept and to be able to relate it to other concepts describing similar 

events, there is a need for more concrete empirical examples. 

Throughout these five years of research, I have read extensively about 

issues such as firms ‘creating value’, ‘increasing service content’, and 

‘developing long-term relationships’; but less about ‘what did the customers 

actually pay for in the end?’, ‘what type of services did the service contracts 

involve and how many contracts did the firms sell per year?’, and ‘what did the 

relationship with the customer involve, in what way and how frequently did 

the supplier and customer interact?’. More empirical examples and 

descriptions of integrated solutions would also help in determining the 

importance of contextual factors and differences across industries.  

In addition, even though research shows that supplying integrated 

solutions implies a need for customer involvement and long-term 

relationships between the actors, there are few studies into how customers’ 

purchasing processes and strategies influence the development and 

commercialisation of integrated solutions. For example, the understanding of 

the challenges involved in developing repeatable integrated solutions, such as 

studies of contracts and implications of risk sharing, would benefit from an 

exploration from the customers’ perspectives.  

The ‘issue’ of integrated solutions covers a broad area and will benefit 

from both practical and theoretical multidisciplinary research. Hopefully, 

other researchers will take up the challenge to initiate further studies of this 

multifaceted phenomenon. 
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Appendix 1 

Overview of empirical studies of integrated solutions 

 Concept used Empirical study Issues Findings 

D
av

ie
s 
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0

0
1;

20
0

3;
20

0
4

) 

Integrated solutions - 
to provide products 
and services together 
and address a 
customer’s needs.  

Three-year research 
project with five 
international firms: 
Alstom Transport (rolling 
stock and signalling 
systems), Ericsson 
Mobile Systems (mobile 
phone networks), Thales 
training and Simulation 
(flight simulation), and 
C&W Global Markets 
(corporate telecom 
networks). In-depth 
interviews with up to ten 
senior managers and 
engineering directors in 
each of the five firms in 
2000. During 2001-2, 
analyses of the business 
organisations and two 
major projects in each of 
the firms.  

Examine strategic 
decisions to move 
into the provision of 
services and 
solutions, to occupy 
new positions in the 
value stream, and to 
develop the 
capabilities required 
to perform the new 
activities. Examine 
differences and 
similarities in firm 
strategies across 
industries.  

Firms are creating new 
business models for integrated 
solutions, rather than just 
adding services to an existing 
product range. Identifies 
systems integration, 
operational services, business 
consultancy and financing as 
important competencies. 
Relates integrated solutions to 
a move downstream (from 
manufacturing) and upstream 
(from services) in the value 
stream.  

F
oo

te
 e

t 
a

l. 
(2

0
0

1)
 High value solutions 

- integrating various 
products and services 
- even merging the 
supplier’s and the 
customer’s 
operations - to solve 
a complete customer 
problem. 

See Miller al. (2002).  Difficult to get 
solutions right and 
many companies fall 
far short in the 
attempt.  

Managers need to start not with 
a product but with a desired 
outcome for a customer; might 
need to walk away from some 
customers. Further develop the 
model for front-end and back-
end units from Miller et al. 
2002.  

G
al

br
ai

th
 

(2
0

0
2a

, 2
0

0
2b

, 
)

Solutions - bundle 
products together 
and add software and 
services 

Uses examples from a 
number of different 
industries, such as IBM, 
Nokia Networks, Procter 
& Gamble and Citibank.  

The challenge for 
the suppliers is to 
create an 
organisation that 
can package and 
deliver the 
solutions.  

Presents a model in which all 
organisational dimensions 
(strategy, people, structure, 
rewards and process) need to 
move from being product 
centric to being customer 
centric.  
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 Concept used Empirical study Issues Findings 
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‘Service provider’ - 
products as an ad-on 
to services; the major 
share of a company’s 
value creations stems 
from its services 
(high service 
contribution) 

German and Swiss 
product manufacturers in 
two industries - machine 
manufacturing and 
medical equipment - 
moving from product 
manufacturing to service 
provision by extending 
their service business to 
the installed base. Five 
successful companies 
were interviewed, for one 
day each, and case 
studies written. Six 
struggling companies 
were followed for 
between six months and a 
year with action research 
(Gebauer and Friedli, 
2005).  

 

Worked with 30 
equipment 
manufacturers over a 
period of eight years 
(Gebauer et al., 2005). 

Objective is to 
explain behavioural 
dimensions of the 
transition from 
products to services 
(Gebauer and 
Friedli, 2005). 

 

Why do firms fail to 
exploit the financial 
benefit of extending 
service business to 
the installed base? 
(Gebauer et al., 
2005) 

Managerial (from traditional 
customer support to business 
manager) and employee (from 
selling products to providing 
services) service awareness and 
role understanding triggers the 
behavioural change (Gebauer 
and Friedli, 2005). 

Management must increase the 
service awareness, accept the 
risks of extending the service 
business and believe in its 
economic potential. They need 
to establish a market-oriented 
and defined service 
development process, focus on 
the value propositions to 
customers, initiate relationship 
marketing, define a clear 
service strategy, establish a 
separate service organisation, 
and create service culture 
(Gebauer et al., 2005).  

H
ax

 a
n

d
 W

il
d

e 
(1

9
9

9
) 

Customer solutions - 
a wider offering of 
products and services 
that satisfies most if 
not all the customer’s 
needs. 

Discussion group 
between 5 senior 
executives at different 
firms and 11 academics, 
during a three-year 
period.  

Explore the forces 
confronting 
business to 
determine whether 
current frameworks 
responded to 
modern issues.  

Present a model of three 
strategic options: best product, 
system lock-in and customer 
solutions. Identify continuous, 
inexorable change as the only 
common denominator. 
Concluded that conventional 
theories and business practices 
do not provide necessary 
guidance and support for 
decision making. 

K
u

m
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n

d
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u
m
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(2
0

0
4

) 

Functional products - 
the user buys the 
function, not the 
product.  

Conceptual paper. (A 
more recent paper 
(Kumar et al., 2006) is 
based on a case study of 
contracts for two oil and 
gas production facilities 
in the North Sea, 
interviewing four 
companies (13 
employees)). 

Consider various 
factors that must be 
considered when 
developing the most 
suitable service 
delivery strategy for 
(industrial) 
customers. 

Present a conceptual 
framework which includes 
product design characteristics 
such as reliability, 
maintainability, customer’s 
organizational culture and 
geographical location, for 
functional as well as 
conventional products.  

M
at

th
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n
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d
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m
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t 
(1

99
8

) 

Integral 
solution/‘one stop 
shopping’/ proactive 
total solution - 
implies a high degree 
of customization and 
a ‘proactive’ sensing 
of hardly explicit 
client specifications. 
(p. 346) 

Five focus groups of 2 
hours each were carried 
out. The five groups 
included: 8 participants 
from pure technical 
services, 6 participants 
from capital goods 
manufacturers, 5 
participants from trading 
and wholesaling, 10 
participants from capital 
goods and industrial 
services, 9 participants 
from industrial 
wholesalers and dealers.  

Explore the 
relationships 
between industrial 
services and the 
competitive position 
of a business.  

Identify drivers and key 
processes/capabilities of 
competitive advantage, 
including: Assets (IT systems, 
performance tracking systems, 
efficiency improving 
equipment), Unique skills 
(people-oriented commercial 
technicians; relational 
marketing skills; project 
management), and Culture, 
organisation and HRM 
(flexible, transparent 
organisation; teamwork, 
empowerment; 
entrepreneurship, learning). 
And identify explicit service 
quality; proactive, total 
solution; and timely, empathic 
design of new services as key 
success factors.  
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 Concept used Empirical study Issues Findings 
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Product service - a 
type of service which 
is independent from 
the company’s goods, 
meaning that client 
may experience the 
company’s service 
without consuming 
its goods (2001a, p. 
453) 

Based on one of the main 
European suppliers in the 
micro-electronics 
industry, 9 interviews 
with the supplier, 8 with 
the clients and 4 with 
distributors.  

Distinguishes 
between a service 
which supports the 
supplier’s product 
(SSP) and a service 
which supports the 
client’s actions 
(SSC) in relation to 
the supplier’s 
product.  

Claims that the opportunity to 
build competitive advantage on 
the linkages between goods and 
services weakens with the 
intensity of the service 
manoeuvre. Close relationship 
with clients, customisation and 
people are identified as 
important dimensions for the 
development of SSC.  

M
il

le
r 

et
 a

l. 
(2

0
0

2)
 

Solutions - 
integrated 
combinations of 
products and/or 
services that are 
unusually tailored to 
create outcomes 
desired by specific 
clients or types of 
clients.  

Two-year study of 
corporate strategy and 
design in 30 firms or 
target units from 
different industries. Data 
was gathered from 
secondary sources, for 
each firm 3-5 years of 
newspapers, magazines, 
trade periodicals and 
books were studied; and 
interviews were 
conducted for much of 
the sample with upper-
level managers of the 
firms.  

How solutions and 
capabilities emerge, 
what the obstacles 
are behind the 
capabilities, and 
what the 
implications are for 
the client, value 
proposition and 
performance.  

Firms need to create and 
sustain a ‘solutions surplus’ 
through exploiting capabilities 
to provide outcomes otherwise 
unavailable to clients. The 
client-capability tensions 
require ongoing and intense 
interactions between strong, 
client-facing front-end units 
and strong, capability facing 
back-end units.  

O
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va
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0
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 Operational services 
- managing 
maintenance 
functions and 
operations 

Machine manufacturing 
industry, 11 German 
capital equipment 
manufacturers. 
Interviews with the head 
of the service 
organisation in each 
organisation and with the 
chief executive officer or 
managing director in 
most of the organisations. 
All interviews carried out 
in August 2000.  

How firms expand 
their installed-base 
services and move 
towards ‘operational 
services’, and the 
‘pure’ service 
organisation that 
assumes operating 
risk and takes 
responsibility for the 
end-user’s process.  

Important to isolate service 
operations from manufacturing 
and product placement 
operations. A firm should take 
the step towards operational 
services only after having an 
established service organisation 
in the maintenance and services 
market.  

P
h

il
li

p
s 
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l. 
(1

9
9

9
) 

Product-service - a 
comprehensive 
package of tangible 
goods, service and 
information 

A survey including 41 
managers and engineers 
at technology firms in the 
‘Silicon Forrest’ near 
Portland.  

Purpose: to confirm 
and measure the 
momentum of the 
trends that indicate 
the ‘death’ of the 
product in high-tech 
industry 

Identify trends that explain the 
product death: 
commoditisation, shift from 
single products to product 
platforms, companies that 
organise around the customers’ 
needs are more successful, 
customer satisfaction with the 
purchase process more 
important than satisfaction 
with the product itself, software 
components enable a variety of 
functional capabilities - losing 
identity as a product, short 
market life cycle of individual 
products, evolution of 
knowledge-based business.  
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Solution providers - 
need to leverage 
existing products and 
product development 
competencies, while 
simultaneously 
introducing higher 
margin services to 
integrated product 
components in a 
manner which 
resolves a customer’s 
specific business 
rather than 
technological need 
(p. 101).  

Computer and electronic 
equipment sector. No 
information on type of 
study, no. of interviews 
etc.  

Examine challenges 
facing firms moving 
to a solutions 
innovation 
paradigm.  

Adopting a solution-focused 
business model requires a 
company to add competencies 
in business consultancy, 
application development and 
systems integration. Three key 
competencies need to be 
established, evaluated and 
adjusted in order to meet the 
needs of the customer: 
technical competence, 
integration competence and 
market/business knowledge 
competence.  

Consequently, the competence 
profile of the solutions-focused 
company sees a progressive 
move away from a strong 
technical competence to one 
which is more balanced with 
integration and market 
business knowledge 
competencies.  

St
re

m
er

sc
h

 e
t 

a
l. 

(2
0

0
1)

 

Full service - a 
comprehensive 
bundle of products 
and/or services that 
fully satisfies the 
needs and wants of a 
customer related to a 
specific event or 
problem  

Dutch and Belgian 
maintenance market. 
Two-hour semi-
structured interviews 
with 15 CEOs of service 
companies within 
financial, information 
and communication 
technology, and 
maintenance services, 
and 12 interviews within 
3 Dutch companies in the 
food and chemical 
industry that had 
adopted full-service 
maintenance contracts 
with an outside supplier. 
In addition, a 
quantitative study based 
on 109 managers from 70 
production plants within 
the food and chemical 
industry was carried out.  

Develop an 
exploratory insight 
into the factors and 
conditions that 
underlie the 
purchase of full-
service contracts.  

Full-service contracts are 
considered to be a new task buy 
with high dollar value, 
perceived as highly complex, 
and involving long-term mutual 
commitment, and are therefore 
comprehensively evaluated by 
decision makers within the 
customer firm. The influence 
on total cost and plant 
performance is more important 
than specific maintenance cost. 
Higher levels of involvement of 
top management, such as plant 
manager, and of specific 
departments, such as 
purchasing and maintenance.  

Sö
d

er
st

rö
m

 (
20

0
3)

 

Functional sales - a 
supplier provides a 
combination of 
physical products, 
consumables and 
services in order to 
secure that a buyer 
can benefit from 
function or the 
service of the 
physical products 
without having to 
own, maintain or 
repair the products.  

An explorative case study 
of ‘Gamma’ - a diversified 
corporation 
encompassing both 
consumer and capital 
goods. Interviews with 
key people within 
environmental 
management and 
business development, 
1997-2001.  

Investigates internal 
and external inertia 
and barriers that 
exist when 
developing and 
implementing 
functional sale as a 
proactive business 
and environmental 
strategy in a 
product-oriented 
company.  

Provides an in-depth case 
description and shows the 
difficulties involved in 
implementing the functional-
sales ideas in practice.  
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W

is
e 

an
d

 B
au

m
ga

rt
n

er
 (

19
9

9
) Integrated solutions - 

a business model 
that combine 
products and services 
into a seamless 
offering that 
addresses a pressing 
customer need.  

Uses examples from 
Honeywell - developing 
aeroplane information 
management system; GE 
capital - handling aspects 
of ownership and 
operation; Nokia - 
creating a comprehensive 
array of products and 
providing services; and 
Coca Cola - gaining 
control over distribution 
activities.  

Services are more 
lucrative than 
products; old 
foundations for 
success in 
manufacturing are 
crumbling.  

Need to create new business 
models to capture profits at the 
customer's end of the value 
chain. Present four downstream 
business models: embedded 
services, comprehensive 
services, integrated solutions 
and distribution control.  
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Appendix 2  

Early contributions in services marketing literature 

The early service marketing scholars argued that services were different 

from goods and hence needed to be managed and marketed differently: 

the previously developed marketing models based on mass-produced and 

commodity goods did not sufficiently assist the growing service industry.  

In 1964, Judd (1964, p. 59) defined marketed services as ‘a market 

transaction by an enterprise or entrepreneur where the object of the 

market transaction is other than the transfer of ownership (and title, if 

any) of a tangible commodity’. He argued that this definition 

encompassed three broad areas of services: 1. the right to possess and use 

a product (Rented Goods Services); or 2. the custom creation of, repair, or 

improvement of a product (Owned Goods Services); or 3. no product 

elements but rather an experience or what might be termed experiential 

possession (Non-Goods Services). 

Rathmell (1966) developed Judd’s definition, and added the notion of 

considering a good to be a noun and a service a verb: ‘The former is an 

object, an article, a device, or a material . . . whereas the latter is a deed, a 

performance or an effort’ (p. 33). He argued that there are very few pure 

products and pure services. He introduced a ‘goods-service continuum’, 

with pure goods at one extreme and pure services at the other, and argues 

that most ‘economic products’ fall between these two extremes. ‘Most 

goods are a complex of goods and facilitating services; most services are a 

complex of services and facilitating goods’ (p. 34).  

Shostack (1977) argued that service marketing needed to break free 

from product marketing. (This was different from Levitt (1972; 1976) and 

Chase (1978) who had a ‘Fordist’ production-line approach to services. 

Chase (1978, p. 137) argued that ‘the less direct contact the customer has 

with the service system, the greater the potential of the system to operate 

at peak efficiency. And, conversely, where the direct customer contact is 

high, the less the potential that exists to achieve high levels of efficiency’.) 

In a similar way to Rathmell (1966), Shostack (re-) introduced the 

tangible-intangible continuum, and argued that ‘the greater the weight of 

intangible elements in a market entity, the greater will be the divergence 
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from product marketing in priorities and approach’ (p. 75). This 

continuum would make every firm a service firm to a certain extent.  

Grönroos (1978) questioned the goods-service continuum and argued 

that it was important to distinguish between services as objects of 

marketing, and services used as a means of competition when marketing 

goods – not everyone was in services. He emphasised the following service 

characteristics: intangibility, production/consumption interaction, and 

lack of ownership; and argued that ‘companies in service industries have 

to recognise that product development involves many more activities than 

one traditionally believes it does. Development of the resources 

influencing the accessibility, the administration of human resources and 

the development of auxiliary services are parts of the product 

development process’, and that ‘consumers are actively taking part in 

shaping the service offering, i.e., in product development’ (pp. 595-596). 
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Appendix 3 

Examples of interview guides 

Interview guide for the initial Alfa Laval study 

The following letter was used to introduce the research to the respondents:  

The objective with this preliminary study is to gain a basic understanding of the Wastewater treatment 

process and business/businesses: the business’ life cycle today, the change it has been submitted to and 

how it might change in the future.  

This understanding will be the bases of further studies at Alfa Laval, following the process from product 

focus to that of providing integrated solutions.  

[Mr X] is the contact person at Alfa Laval, and no material will be used externally without his 

permission.  

Main questions for the preliminary study:  

 How is the business’ lifecycle structured today? Which are the products and services linked to 

the clients today, how and when?  

 How was the business’ lifecycle structured? What changes have taken place during the last 3-5 

years?  

 What kind of change is the business subjected to today?  

 

The following protocol was used to guide the interview and was not presented to the respondents:  

 Your background? 

 Your position/role at Alfa Laval?  

 What does the business look like today?  

o What products and services are linked to the business? (When during the life cycle?)  

o From you to customers?  

o What do the contracts look like?  

o Which are the most important products and services?  

o What part plays the customers?  

 How and when to they influence the business?  

 What do the customers’ need look like?  

o What part does the different functions play (when in the life cycle?) and what is their 

significance?  

 Production? Service? Salespeople? Others?  

o The role and significance of other players?  

 Society? Partners? Sub-suppliers? Competitors? 

o Where lies you profitability? (Order of precedence? Do you have figures?) 
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 Financial model? Expected sales? 

o Which are the strengths in today’s business?  

 Why? Possible to place in order of precedence?  

o Which are the weaknesses in today’s business? 

 Why? Possible to place in order of precedence?  

 What did the business look like X number of years ago?  

o What are the most important changes that have taken place? (In order of precedence)  

 In which areas? On what levels? Why these changes?  

o Which were the drivers for the development/changes?  

 On different levels? (technology/ product, organisation/ departments, 

customers, society, partners, sub-suppliers) (placed in order of precedence)  

o Which obstacles had to be overcome?  

 On different levels? (placed in order of precedence) 

o Where was the profitability? Was it different from today? How in that case?  

o What are the effects of the development/changes? On different levels? (technology/ 

product? organisation/ department? customer? market? society?) (placed in order of 

precedence)  

 How is the business developing?  

o How do you think the business will change? Why?  

o Which are the drivers on different levels? (technology/product? organisation? 

customer? market? society?) (placed in order of precedence) 

o Which difficulties do you think the business is facing?  

 Internal? (technology/product, organisation; e.g. established sources of 

revenues, risks, capital aspects), External? (customer, market, partners, 

society) (placed in order of precedence)  

 What effects of the development can be seen on different levels?  

 Does this business influence other areas within Alfa Laval, how? Do other areas influence this 

business, how?  

Interview guide for the UK study 

The following letter was used to introduce the research to the respondents 

The objective with this study is to acquire an understanding of the UK wastewater and water market. In 

focus are companies moving from product focus (supplying stand-alone physical products) towards 

performance-based solutions (delivering high-value services and solutions to customers' needs, i.e. 

integrated solutions), and the challenges and opportunities these companies face during this process.   

 

The interviews carried out at [company X] will be focused on the company’s business within wastewater; 

the main aim is to increase the understanding in how the company supplies products and services. 
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Below, three questions areas are listed, for each interviewee these broad areas will be narrowed down to 

the specific area (product/service/system) of interest.  

 

Main question areas:  

1. How is the business’ lifecycle structured today? Which are the products/services systems 

supplied to the clients today, how and when? 

2. How was the business’ lifecycle structured? What changes have taken place during the last 

years?  

3. Is the business subject to some kind of change/changes today? If yes, what changes? And why?  

 

My contact persons at the company in Sweden are […] no information will be communicated externally 

without permission. 

 

The following protocol was used to guide the interview and was not presented to the respondents: 

 Your background 

 Position and role at the company? (What products/services are you involved with?)  

 Today’s business 

o Internal process when doing business? Which parts of the organisation are involved?  

o Different types of contracts? Challenges?  

o External process?  

 The customers? Which? Contact with customers? Customers’ involvement?  

 Suppliers? Which? Contact? Involvement? 

 Partners? Which? Contact? Involvement? 

 Competitors?  

 Other actors? Governmental?  

o What are the strengths in today’s business? Why? (place in order of precedence)  

 Where do you earn money? How do you charge customers?  

o What are the weaknesses in today’s business? (place in order of precedence) Why?  

 Eventual changes 

o What changes have taken place during the last years? When in time? (Concerning the 

above elements?)  

o The biggest opportunities? Order of precedence?  

o The biggest challenges? Order of precedence?  

o How did these changes affect the internal organisation?  

o How did these changes affect the external linkages?  

 Future 

 Opportunities? (Internal and External), Challenges? (Internal and External), Obstacles? 

(Internal and External) 
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Interview guides for the study of Octopus 
The following protocols were used to guide the interviews and were not 

presented to the respondents: 

Used in June 2003: 

 Organisation today 

o Internal roles in the organisation: President, Marketing, Technical Staff, Service and 

installation, Sales, R&D, Etc.?  

o What was important when building the organisation?  

o External roles:  

 DHV, Customers, Suppliers 

 Organisation tomorrow? 

 History? 

o Fall 2002 – pre launch – what happened that was of importance for the continuation? 

5-6 pilot installations? Water boards contacted?  

 Success factors up to now 

 Obstacles up to now 

 Objective 

o Possibilities? Obstacles? 

 

Used during numerous updates with the Octopus team between December 2003 - 

November 2006: 

 Your background?  

 Your role in the Octopus project?  

 Installations? Update 

 What does the offer consist of?  

 Success factors up to now 

 Obstacles up to now 

 Software? (language support, version, operators’ ability)  

 Reactions from customers? Why? How do you handle them?  

 Reactions from AL people outside Octopus organisation? Why? How do you handle them?  

 Organisation today 

o New people? Contact with partners? Sales people? Service?  

o Success factors up to now 

o Obstacles up to now 

o Your own role and focus 

 Octopus and Alfa Laval  

o How has Octopus influenced the traditional AL organisation? (ex MU environment in 

Germany) 
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o How is Octopus influenced by the traditional AL organisation? (new sales, after sales, 

marketing)  

 Future 

o What do you think will happen in the future? Challenges ahead? Opportunities ahead? 

(other applications: milk, wine, oil)  

 Has anything happened that you didn’t expect when you started the project? How did 

you/somebody else/ the organisation handle that?  

 

Used for respondents at customers: 

 Your background?  

 Role in this project?  

 History of the Octopus system at this plant?  

o Why interest? The most important factors (order of precedence)?  

o Did you ever hesitate to install the system? Why? Why not?  

o Almere: What were the main factors that made you take the decision to install another 

system?  

 How has Octopus affected the plant?  

o Process? Organisation? Economy?  

 How do you think Octopus will affect the plant in the future? 

 Different actors and their importance (AL, Stowa, DHV, etc.) 

 Who is/are your contact person(s) at AL?  

 Describe your relationship with AL on a time scale?  

o Has anything changed with Octopus? What?  

o Good experiences? Why?  

o Bad experiences? Why? How did you handle them?  

o Do you think the relationship will change in the future? How? 

 Do you see any risks in having a tighter relationship with AL? What risks in that case? Why 

not? 

 Describe you relationship with other actors?  

 Contractual and business agreement 

o Describe the contractual agreement?  

o What do you think about the contractual agreement?  

o Is there anything you would like to change? Include in /take away from?  

o What is different from when you buy something else from AL?  

o How does the service work?  

 Has anything happened that you didn’t expect? What? How did you/somebody else handle 

that? 
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Appendix 4 

List of respondents 
Date Respondent 

Respondents at Alfa Laval 

2001 10 29, 2003 05 08, 
2005 05 29, 2005 08 26 Manager Strategy & Analysis, Corporate Development, Alfa Laval 

2002 01 14 Sales Engineer, Process Technology, Alfa Laval Sverige AB 

2002 01 28, 2002 05 27 
(telephone) Project Manager, Business Development, Alfa Laval 

2002 01 29 Manager, Environment Technology, Alfa Laval 

2002 01 29 Regional Marketing Manager, Parts & Service, Alfa Laval 

2002 01 30 Manager, Patents & Process Research, Alfa Laval 

2002 01 30 Regional Business Manager, Environment Technology, Alfa Laval 

2002 01 30 Product Management, Decanters, Parts & Service, Alfa Laval 

2002 01 30 Process Engineer, Environment Technology, Alfa Laval 

2002 01 30 Regional Business Manager, Environment Technology, Alfa Laval 

2002 01 30 Manager, Development Decanter, Alfa Laval Copenhagen A/S 

2002 05 27 Manager, Products & Technology, Alfa Laval 

2002 01 31, 2003 02 03 Senior Product Manager, Parts & Service, Alfa Laval 

2003 05 06, 2003 09 19, 
2003 12 02, 2005 04 28, 
2005 09 29, 2006 06 02 
(telephone), 2006 11 14 
(telephone) 

Manager Performance Solutions, Octopus GM, Corporate Development, Alfa Laval 

2003 05 06, 2003 06 24 Innovation Manager, Corporate Development, Alfa Laval 

2003 10 20 Sales Engineer, Services, Alfa Laval Ltd 

2003 10 20 Environmental Manager, Alfa Laval Ltd 

2003 10 20  Marketing Communications, Alfa Laval Ltd 

2003 10 21  Sales Engineer, New Sales, Alfa Laval Ltd 

2003 05 19 Project Manager, R&D Separators, Equipment Division, Alfa Laval 

2003 05 20 Manager, Advanced Controls, Products & Technology, Alfa Laval 

2003 12 02, 2005 04 28, 
2005 09 29 Process Specialist, Performance Solutions, Corporate Development, Alfa Laval 

2003 12 03, 2005 09 29 Marketing Manager, Performance Solutions, Corporate Development, Alfa Laval 

2005 02 09 Managing Director, Alfa Laval NZ Ltd 

2005 02 09 Sales Engineer, Alfa Laval NZ Ltd 

2005 02 09 Parts & Service Manager, Alfa Laval NZ Ltd 

2005 09 23 Vice President, Equipment Division, Alfa Laval 

2006 12 08 (telephone)  CEO, Alfa Laval 
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Respondents at ITT Flygt 

2002 10 15 Corporate Manager, Sustainable Development, ITT Flygt 

2002 11 14 Project Manager, ITT Flygt 

2003 04 02 Market Manager, Municipal Treatment, ITT Flygt Ltd  

2003 04 03  General Manager, Marketing, ITT Flygt Ltd 

2003 04 03 Market Manager, Municipal Pumping, ITT Flygt Ltd 

2003 04 03 General Manager, Sales, ITT Flygt Ltd 

2003 04 03 Industrial Market Manager, ITT Flygt Ltd 

2003 04 04 General Manager, Service & Hire, ITT Flygt Ltd 

2003 04 04 Manager Processing, Administration, Service & Hire, ITT Flygt Ltd 

2003 09 15 (telephone) Manager, Business Development, ITT Flygt 

2003 09 22 Manager, Business Unit, ITT Flygt 

2005 02 28 Project Manager, Trimate Industries (ITT Flygt NZ) 

2005 02 28 Sales Engineer, Trimate Industries (ITT Flygt NZ) 

Respondents at Atlas Copco 

2005 09 27 Marketing and Sales Manager, Atlas Copco Compressor 

2006 09 14 Sales Engineer, Atlas Copco Compressor 

Respondents at WWTPs 

2002 02 14 Production Engineer, and Process Technician, WWTP Linköping, Sweden 

2003 12 03 Project Leader, responsible for several plants, WWTP, Wervershoof, The Netherlands 

2003 12 03 Discussion with three process technicians, WWTP, Almere, The Netherlands 

2005 03 23  Plant Manager, and Operations Manager, and Management coordinator, WWTP, NZ 

2005 06 02 Treatment Plant Project Engineer, and Maintenance Engineer, WWTP, NZ 

2005 06 09  Chairman, and Plant Manager, and Operations Manager, WWTP, NZ 

2005 06 10  Operations and Maintenance Manager, WWTP, NZ 

2005 06 01, 2005 06 23 Projects Control Manager, Process Engineer, and Mechanical and Civil Planner, and 
Maintenance Services Manager, WWTP, NZ 

Consultants and organisations, 
as well as partners of Alfa Laval 

2003 09 08 Director, Booz, Allen, Hamilton, Stockholm, Sweden 

2003 12 03 Senior Consultant, DHV, The Netherlands 

2003 06 24 Product Manager, Centrifugal Separation, Tetra Pak Processing Components, Sweden 

2005 05 01 Business Development Manager, CH2M Beca, NZ  

2005 06 01 Strategic Projects Manager, Capacity, Wellington Water Management Limited, NZ 

2005 06 10 Technical Director Environmental Engineering, CH2M Beca, NZ 

2005 06 10 Registered Designer, Senior Technical Engineer, CH2M Beca, NZ 

2005 06 09 Chief Executive, New Zealand Water & Wastes Association 
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Appendix 5 

List of Documentation 
ALFA LAVAL 

Internal presentations and reports: 

Alfa Laval organisation charts 2002 and 2006.  

Alfa Laval Group presentation (2001), ppt presentation.   

Alfa Laval Environment presentation (2002), ppt presentation.  

Bertilsson, Fredrik (2003), ‘Alfa Laval Octopus’, ppt presentation, pp. 1-34.  

Bertilsson, Fredrik, Hagström, Lars, Larsson, Roland, and Szepessy, Stefan (2002), Business Plan Self-
Optimizing control for dewatering decanters, Version 8, pp. 1-56.  

Franzén, Karin (2002), ‘Scenarios for the Municipal Sludge Market 2012’, internal Alfa Laval report, ref. 
no: PPB/BI/021121/1, pp.1-13.  

Guidelines: AL Care Service Agreements (2001), ‘How to deal with Services Agreements?’, Rev 19/10, 
pp. 1-22.  

Hagström, Lars G. (2001), ‘Sludge management 4’, (Market and Business Trends), Business 
Development, Process Technology, ppt presentation, pp. 1-9.  

Hjelm, Jonas (2001) ‘Advanced Controls’ Business Development, Process Technology, ppt presentation, 
pp. 1-22.  

Hjelm, Jonas (2001) ‘Nya värden genom intelligenta produkter’, Business Development, Process 
Technology Division, ppt presentation, pp. 1-30.  

Hjelm, Jonas (2001), ‘Funktionsförsäljning’, Business Development, Process Technology Division, ppt 
presentation, pp. 1-28.  

Holm Møllekaer, Maj (2002), ‘Business Intelligence Case - Sludge Management’ Market situation and 
operators”, ppt presentation, pp. 1-21.  

Michaelides, Stephanos (2003) Press release, ‘Octopus spreads its tentacles’, submitted to Water21. 

Project report (2003), ‘Identifying Alfa Laval’s Growth Opportunities in Water Management’, ppt 
presentation, pp. 1-166.  

Strömgård, Jonas, Kelly, Richard, Frenander, Ulrik, Grevillius, Ulf and Taylor-Antser, Andy (2004), 
‘Value added services in comfort and ref’, Final presentation, phase 1, October 12, pp. 1-76.  

Sutherland, Ken (2002), Improved sludge digestion, Market Research Study Report AL/SD1, Alfa Laval 
Copenhagen A/S, pp. 1-21.  

Thorwid, Peter (1999) ‘IQPX Intelligent Separators’, ppt presentation p. 1-59.  

Thorwid, Peter (2991) ‘IQPX The Productivity Project’, ppt presentation, pp. 1-9.  

Consultancy reports: 

‘AL sludge case, Growth approach (2002), Cap Gemini Ernst and Young for Alfa Laval Business 
development, ppt presentation, pp. 1-27.  

‘AL functional sales, Growth approach (2002)’, Cap Gemini Ernst and Young for Alfa Laval Business 
development, ppt presentation, pp. 1-55.  

IQPX Prestudy (1999), Management Doctors AB, pp. 1-19.  

Ekengren, Östen, Hansen, Bengt, Klingspor Magnus (2003), ‘Översikt över framtida 
vattenbehandlingstekniker (U723)’, report for Corporate Development, pp. 1-33.  

‘Market Opportunities in the Global Water, Wastewater and Sludge Treatment Market’ (2003), Frost 
and Sullivan for Alfa Laval, pp. 1-60.  

Tieto Enator (2003), M2M Introduction for Alfa Laval, ppt presentation, pp. 1-58.  
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Minutes of meetings:  

Octopus board minutes (2003 06 17) 

Octopus project update (2003 09 23) 

Minutes of Octopus project meeting (2003 11 04) 

Minutes of two meetings (2003), Unpredicted discussion regarding option and possibilities of 
advantages gained during the development of IQPX for introduction into the After Sales Market, 3 
February, Issued by Larsson, Bror.  

Minutes of meeting (2006), ‘Notes from Sitges Project Meeting’, 6 and 7 April, Spain, Issued by 
Michaelides, Stephanos.  

Minutes of meeting (2006), Discussion on the options for Octopus integration into the line, Søborg, 20 
April.  

Publicly available reports, articles and information leaflets:  

Affärsvärlden (2002), ‘Alfa Laval: säg nej till Sigge’, Nr 19, 8 maj, pp. 30-33.  

Alfa Laval Brochure: Clear solutions for a clean environment.  

Alfa Laval Brochure: Cosmos, On-line condition monitoring system.  

Alfa Laval Brochure: Uniting vital technologies for the water and wastewater industry.  

Alfa Laval Brochure: Looking for Nonstop Performance? Aim for the stars! Alfa Laval performance 
agreement. 

Alfa Laval Brochure: Sludge disposal - less is more, clear solutions for sludge treatment.  

Alfa Laval leaflet: Value Added Services: creating new business and defending our core.  

Alfa Laval Brochure: Don’t let your money go to waste, Alfa Laval Octopus: autopilot for decanter 
centrifuges in sludge dewatering, http://www.alfalaval.com/octopus.  

Farnsworth, Alexander (2003), ‘In control of water volumes’ and ‘At the heart of dewatering’, Here, 
International magazine from Alfa Laval, No. 10, pp. 2-8.  

Lamontagne, Peter and Brady, Peter (2004), ‘Dewatering made easy’, Water Environment and 
Technology, Vol. 16 No. 1, pp. 58-63.  

Michaelides, Stephanos (2004), ‘Optimizing your sludge dewatering: Octopus lends a helping “arm’”, 
Filtration and Separation, Feature article, September, pp. 36-38.  

Michaelides, Stephanos and van der Roest, Helle (2004), ‘Cost reduction and process improvement of 
sludge dewatering by innovative automation’, presented at WEFTEC (Water Environment Federation's 
Annual Technical Exhibition and Conference), New Orleans, LA,.  

Product leaflet (2006), Alfa Laval Octopus: autopilot for decanter centrifuges in sludge dewatering, 
http://www.alfalava.com/octopus.  

 

ITT FLYGT 

Internal presentations and reports: 

ITT Flygt organisation charts 2002.  

Publicly available reports, articles and information leaflets:  

ITT Flygt leaflet: Packaged Pumping Stations: for maximum reliability and efficiency in wastewater 
handling.  

ITT Flygt brochure: Wastewater treatment plants: submersible solutions from ITT Flygt. 

ITT Flygt brochure: Pumps and mixers: submersible solutions from ITT Flygt. 

ITT Flygt brochure: Flygt Flexicover: versatile contract maintenance for the world’s most reliable pump. 

ITT Flygt brochure: Flygt Platinum Flexicover: product supply with five year service support. 

ITT Flygt brochure: ITT Flygt Sustainability report 2001. 

ATLAS COPCO 

Internal presentation:  

‘Energy in the pressure business’ (2004), ppt presentation, pp. 1-15.  

Publicly available reports, articles and information leaflets:  

Atlas Copco Leaflet: Atlas Copco Servicetjänster Airmonitor 
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Atlas Copco Leaflet: Atlas Copco AirScan Revision av tryckluftsanläggningar.  

Atlas Copco Leaflet: Atlas Copco AirConnect Internet based remote monitoring systems 

Atlas Copco Leaflet: Atlas Copco AirOptimizer Totallösning för energioptimering av 
tryckluftsanläggningar. 

Atlas Copco Press release 2005 01 19, ‘Air Optimizer från Atlas Copco - tar ett totalgrepp om driften av 
tryckluftsanläggningar’.  

Atlas Copco Press release 2004 10 06, ‘AirScan - Nytt servicekoncept från Atlas Copco Compressor 
hjälper kunderna att spara energi’.  

Atlas Copco Press release 2005 03 04, ‘AirConnect - ett internetbaserat kontrollsystem för 
fjärrövervakning av tryckluftsanläggningar’. 
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