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Abstract
This paper examines the effects of organizational change on R&D departments when
manufacturing companies are starting to provide solutions – unique combinations of products
and services that address a customer’s specific business problem. Solution providers need to
overhaul their organizational structures as they shift from being product-centric to customercentric. Using depth interviews with senior managers in solution providing companies the
following effects of organizational change on R&D are witnessed: (i) R&D activities are
restructured decentralized within the back-end units of a company, (ii) R&D departments are
becoming more supportive, in the new setting they are more focussed on developing solutions
and optimizing first-of-a-kind solutions for future offerings (iii) There is need for more
integration between R&D and other departments to better understand customer needs. The
paper concludes with the notion that restructuring of R&D departments within solution
organizations are dependent of the strategy of the company.
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“What the customer buys and considers value is never a product; it is always utility - that is what a product does for him.”
Peter Drucker
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1. introduction
A trend in business is going on in which traditional manufacturing firms are shifting from a
goods-dominant to a service-dominated logic business markets (Wise & Baumgartner, 1999).
This trend is called servitization and entails offering value-adding services next to offering
products to boost revenue and solidify market positions. This phenomenon is not new in itself
and there has already been a lot of scholarly attention devoted to the phenomenon of
servitization (cf. Baines, Lightfoot, Benedettini, & Kay, 2009; Miles, 1993; Vandermerwe & Rada,
1988). Yet existing literature mainly focuses on pure service offerings by pure service providers
such as financial services and the airline industry and neglects a special domain of hybrid
offerings of manufacturing companies or so-called solutions. Solutions are a combination of
products and services that are offered as a combination and have more benefits to the customer
than when they would be offered separately to the customer (Ulaga & Reinartz, 2011). Neu and
Brown (2008) have identified three reasons for the migration towards solutions. First,
manufacturing enterprises see solutions as a gateway to new revenue and escape the
commoditization of their products and see solutions as a new source of competitive advantage.
Additionally customers focus more strongly on their core activities, outsourcing most of their
non-core activities in the form of services that can be offered by their product suppliers. Lastly,
suppliers already have engaged in offering limited services with their products to enhance the
value they create for their customers (Neu & Brown, 2008). However the realization of these new
profits are lagging behind and only 20% of the manufacturing firms that offer solutions have
reported a nice profit of those solutions (Ulaga & Reinartz, 2011). One of the biggest challenges
manufacturing firms face is refining the organizational structure for service providing
(Brechbühl, 2004).
Zooming in on the organizational challenge, Foote et al. (2001) note that the old organizational
structure of the company often leads to failure as a solution providers. This is due to the fact
that product organizations are structured to sell products, usually formalized in a product-based
business unit structure. These units have their own resources and channels to develop and sell
products. When switching to solutions, companies need to restructure these business units in
order to succeed. Companies need to revise their product-based business practices, customer
relation management and the organizational structures that have accountability for each part in
the process of developing solutions. In the cases Foot et al. analysed, the companies mitigated
the struggle by restructuring their business units into customer facing front-end units and
supporting back-end units and redistributed tasks from the old business units into either the
front-end units or the back-end units. As an example; The front-end units should be tasked with
customer interaction and the back-end should be responsible for the disaggregation and reaggregation of service platforms as solutions and tailor them as customized solutions for the
clients that have interacted with the front end (Foote, Galbraith, Hope, & Miller, 2001). Yet
adapting to this new configuration is hard for manufacturing firms as strategy has an important
moderating role in restructuring the organizational configuration (cf. (Gebauer, 2008; Neu &
Brown, 2005; Raddats & Burton, 2011)).
As part of the above changes, for the manufacturing technology companies that are R&D
intensive, also the role of Research and Development (R&D) in the new organizational
configuration needs to be redefined. As manufacturing firms start to embrace the service
component as key differentiators it has a major effect on the research and development suborganization (Sawatani & Fujigaki, 2014). Although still important in the new configuration, the
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focus lies much more on development rather than research (Cáceres & Guzmán, 2014). Moreover
the strategy affects R&D as it is much more reliable on customer interaction for the right
development of the solutions (Sawatani & Fujigaki, 2014; Shepherd & Ahmed, 2000). Ensuring
continuous customer interaction is mandatory for success, for both the R&D department as the
whole firm but is most of the time lacking (Brax, 2005). This results in failed projects and meagre
profits for the firm. Hence it is important to align the strategy of the firm with new
organizational structures and incorporate a well-functioning information system.
Despite the urgency of aligning R&D activities and the corresponding departments with the
whole organization little information in the literature is present on the subject. Literature
explicates the overall organizational change of a company (Davies, Brady, & Hobday, 2006;
Foote, Galbraith, Hope, & Miller, 2001), how R&D activities are changing when companies start
focusing on solutions (Shepherd & Ahmed, 2000) and evidence has been found that companies
that develop products are able to develop services as well when their metrics are altered for
service development (Cáceres & Guzmán, 2014; Sawatani & Fujigaki, 2014). Yet literature is
lacking in providing more in-depth answers as there is no consensus on how to organize R&D
activities and what the role is for R&D within the organization with regards to solution
development (Biggemann, Kowalkowski, Maley, & Brege, 2013; Davies et al., 2006; Kapletia &
Probert, 2010; Nordin & Kowalkowski, 2010; Sawhney, 2006). Also the literature covers little on
what kind of hurdles companies encounter when restructuring their organizations but only
describes in general what goes wrong when companies change. Addressing this gap we formulate
the following research question:
within the transition to become solution providers, how do firms change the structure of their
R&D departments and does that affect the role R&D has within the organization
In order to be able to give an answer to the question, the following organizational and structural
factors will be discussed;
(1) how are R&D teams structured (cross-departmental, decentralized or centralized), in the
new configuration
(2) how does information flow to, from and within R&D, marketing and other important
structures in the new configuration?
(3) will R&D play a leading role or a supportive role in developing solutions?
(4) what are the barriers to change for R&D when switching to a solution strategy?
The practical relevance for this thesis will mainly be for managers who want to make the
successful transition to solutions provider but want to know what the bottleneck of the
transition is, with regards to organizational change, and how to alter the role of the R&D
activities of the company. Theoretically, this thesis will provide a better understanding of
solutions providers in academic literature by building further on a definite conceptualization,
that is currently missing (Nordin & Kowalkowski, 2010). Furthermore the research aims to
produce more in-depth knowledge about where to place the R&D activities within solution
providers as currently literature hints only at back-end activities and is not specific about R&D
activities (Biggemann et al., 2013; Davies et al., 2006).
The research is commissioned by A specific company that cannot be disclosed. The company
has suffered from declining margins on products and is seeking ways to boost revenue. One of
its divisions especially hard times and is therefore looking for alternatives to earn profits. The
company has identified servitization as an interesting strategy to pursue in order to get the
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increase in profits. Yet the company has little to no experience with creating and selling valueadding services in combination with their products. The only exception is the closing of
maintenance contracts on products from another division and a few pilots in the target division.
The company wishes to expand its knowledge base on developing solutions with the goal of
selling solutions with the company’s own products in the near future. Therefore the company
has asked a group of interns to investigate and report on what servitization entails for the
company and how to change from a R&D intensive manufacturer into a solution provider.
Being a R&D intensive technology manufacturing company, it was interested in how to approach
the topic of restructuring its R&D and define the new role. Therefore, the research department
specifically requested this paper with a focus on what the effects will be for the research
department and the innovative activities that are done at there. To this extent I have been asked
to research other companies that already incorporated services into their offerings and have
made the transition to solution provider and report to the company if there was a role for the
research department in the solution setting and if so what the role would be.
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2 Theoretical Background
As the phenomenon of servitization gains more and more momentum in firms as the winning
strategy for the twenty-first century, so does it attract more and more the attention of the
academic world. Ever since the inception of servitization, scholars have studied the occurrence
in numerous cases. The most famous case study might be the transition and revival of IBM
(Ahamed, Inohara, & Kamoshida, 2013). IBM reinvented itself from a losing player in the
computer industry to one of the most successful provider of solutions in the IT industry, ranking
first as the most profitable provider of solutions in 2013. These tremendous achievements
triggered even more research into the different factors that contribute to the success of the
phenomenon. This section will give an outline on the body of literature already written about
servitization and its applications. More precisely it will zoom in on the literature that is
embedded on the subject of solutions, a specific application and phenomenon in itself.
Additionally the framework will focus on the organizational challenges enterprises face in
becoming a solution provider and embrace servitization as the new way of doing business. Lastly
the role of the research department and the related activities are discussed as the transition from
manufacturer to solution provider may have the biggest impact on this department.

2.1.

Servitization

The term Servitization is firstly used by Vandermerwe and Gara and describes the trend of
corporations that start selling “bundles” of customer-focussed combinations of goods, services,
support and knowledge. The reasoning behind it was that managers of manufacturing firms
gained a more holistic outlook on customer relations. The account managers realized that they
should focus more on the unmet needs of their customers that had arisen while using the
products of the manufacturing firm. By adding services and other components they could
address those needs and it gave an additional stream of revenue (Vandermerwe & Rada, 1988).
Servitization is also a competitive tool and Vandermerwe & Gara identified three driving forces
for competitive advantage; being able to (i) lock -in customers (ii) lock-out competitors and (iii)
increase the level of differentiation (Vandermerwe & Rada, 1988).
Miles (1993) emphasizes the importance of services for companies as source of future revenue
and states that the two activities of manufacturing and offering services to others will intertwine
and become the future of industrialization, creating the new classification of hybrid offerings.
Indeed, the service sector has had a significant impact on the world economy. The contribution
of the service sector to Gross Domestic Product (GDP) has increased, on average in the
developed countries, from nearly 50% in the 1950s to more than 65% today. Moreover, the
service sector is the only sector that continues to grow whereas agriculture and manufacturing
have dropped in GDP contribution and employment rates (Miles, 1993; United Nations, 2014).
The shift towards the service sector is explained by the fact that people are satiated with material
consumption and require more and more services as “superior products” (Miles, 1993). This
causes employment to centre more and more on services and is amplified by the automation of
manufacturing. With this the emergence of producer services, manufacturers found additional
support to help increase their productivity (e.g. accountancy, maintenance). Although they are
depending on each other, there are still some clear differences. In contrast to goods, services are
mostly intangible, are often produced and consumed at the same time and are consumer
intensive, i.e. requires input from consumer into the design/production process (Miles, 1993).
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This duality of entwining and differences makes it hard for manufacturers to engage in
servitization yet rewarding when successful.
Since the publication of Vandermerwe & Gara, a steady stream of literature is written about the
complexity and the drivers behind servitization (Bolton, Grewal, & Levy, 2007; Eggert, Hogreve,
Ulaga, & Muenkhoff, 2011; Gebauer, Fleisch, & Friedli, 2005; Kindström & Kowalkowski, 2009;
W. a. Neu & Brown, 2008; Oliva & Kallenberg, 2003).
One of the foremost drivers of servitization for firms is the financial aspect of services. Products
are subject to commoditization. Due to increasing global competition and trade, products are
becoming generic and competition reduces the margins gained on selling products. By adding
services manufacturers try to escape commoditization on their products and regain margins and
stabilize the stream of revenue. Additionally manufacturers of capital equipment goods, such as
machinery and trucks, have a large installed base of products with long-lasting life cycles.
Adding services here, in the sorts of support and maintenance grants additional revenue so
manufacturers do not have to rely solely on the sales of new goods for income (Gebauer et al.,
2005; Oliva & Kallenberg, 2003; Wise & Baumgartner, 1999). Another driver for servitization for
manufacturers is the source of competitive advantage gained from it. Products can be copied to
a high degree and form a risk of commoditization. Yet services are intangible and therefore not
easily copied. By combining services with existing goods companies have a new source to
differentiate them from their competitors and gain the competitive edge over their competitors
(Kallenberg & Oliva, 2003; Neu & Brown, 2008). Adding service components in the offerings
also influences purchasing behaviour of customers. In the industrial market arena, players are
focusing more and more focusing on their core activities as overall demand gets more complex
and the need arises that non-core activities are fulfilled by their suppliers. Being able to address
this need, suppliers move downstream in the value chain to incorporate these non-core activities
that are outsourced by their customers (Kallenberg & Oliva, 2003; Neu & Brown, 2008; Wise &
Baumgartner, 1999).
In the end the rationale to shift towards servitization by manufacturing companies can be found
in Porters theory of competitive strategy. Porters five-forces model describes industry dynamics
and its inherent profitability. Within the manufacturing industry, the threat of incumbents, new
entrants and possible substitutes explain the fear for commoditization of manufacturers and
lowers the attractiveness to compete in that industry. Servitization is seen as the most
appropriate strategy to address and influence these forces and thrive as a business in the twentyfirst century (Porter & Ketels, 2003; Porter, 1990). Manufacturers can do so by entering new
markets as a partner of the companies they are being a supplier for. With solutions being harder
to replicate and entering markets that are not matured and saturated the threats of substitutes
and incumbents are lowered and with high barriers to entry, because solutions are hard to
implement, solution delivery is an attractive market to be in. More and more businesses are
acknowledging this and use the servitization strategy to move through the value chain and
capture value with supplementary services (Wise & Baumgartner, 1999).
Yet gaining competitive advantage and reasonable profits using a service oriented strategy
proves difficult for firms engaging the servitization strategy. One important reason is given by
Gebauer et al., (2005) who discussed the so-called “service paradox”. Companies are having
trouble to capitalize on their extended service business; The extended service businesses lead to
increased service offerings and also higher costs without an increase in returns. The cause is
found in misperceptions from management about the characteristics, future monetary potential
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of services for the firm and high risk aversion. Because of this managers do not allocate enough
resources on service development and service extensions. The current service offerings and
extensions fail to live up to the forecasted potential and reinforces the beliefs of management
that services are bad investments, leading into a downwards spiral of underachieving services
and bad resource allocation (Gebauer et al., 2005). Neely (2009) conducted a statistical analysis
on 10,028 firms in 25 countries and explored the impact servitization had on the financials of
manufacturing firms. Neely showed that service-oriented firms had more revenue than their
manufacturing counterparts but also reported smaller profits. The correlation was even bigger
for larger firms, suggesting that the biggest companies also have the largest struggles with
implementing servitization in their offerings (Neely, 2009).
As shown, there are a lot of proponents of servitization that strongly urge companies to engage
in servitization for firm survival yet there is little research done on the key success factors for
successfully engaging in servitization (Bolton et al., 2007). Ulaga and Reinartz (2011) and Ulaga
and Loveland (2014) explored this topic further and pinpointed resistance to change and lacking
capabilities as major hurdles in the process of developing value-added services and solutions
(Ulaga & Loveland, 2014; Ulaga & Reinartz, 2011). Related to resistance to change is also the
change in the type of transactions. Manufacturers rely on short transactions with high volumes
of a product whereas providing value-added services require a high level of customer
relationship management and transactions will decline and the duration of a transaction will
increase. A lot of companies fail to deal with that change (Davies et al., 2006; Epp & Price, 2011;
Krishnamurthy, Johansson, & Schlissberg, 2003; Reinartz & Ulaga, 2008; Tuli, Kohli, &
Bharadwaj, 2007; Windahl & Lakemond, 2006).

2.2.

Solutions

Within Servitization literature a lot of different terms are used for the offerings that firms
provide. Most refer to them as product-service systems/combinations, hybrid offerings or
total/integrated/customer solutions (Baines et al., 2009; Davies et al., 2006; Foote et al., 2001;
Nordin & Kowalkowski, 2010). One of the first hands-on reports written on solutions, defines
solutions as: ”Solutions consist in part of products and services, but they also consist of the
knowledge, experience and thinking it takes to make the components work together.” (Sharma
& Molloy, 1999). As the literature on solutions grows more and more working definitions are
defined. Krishnamurthy, Johansson and Schlissberg define solutions as: “ A combination of
products and services that create value beyond the sum of its parts…, it is the level of
customization and integration that sets solutions above products or services or bundles of
products and services.” (Krishnamurthy et al., 2003). Later on Davies, Brady and Hobday finetune this definition in their article as: “A solution involves the provision of tailored
combinations of products and services as high-value ‘integrated solutions’ that address
the specific needs of large business and government customers.” (Davies et al., 2006).
What unites these definitions is their focus on: (i) solutions are more than combinations of
products and services, (ii) solutions are accompanied by a consulting component or some sort
of knowledge transfer and (iii) are subject to a high degree of customization, tailored to the
needs of clients. Discerning solutions from servitization is aptly done by the definition of Davies,
Brady and Hobday and captures the core characteristics of solutions perfectly. Therefore it is
used as the working definition for solutions in this paper.
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2.3 Organizational structures
Although there are some models explored in marketing and change management literature as
to how a manufacturing company may change into a solution provider, literature does poorly in
describing how different departments specifically should be structured to this new style of
organization. However it is duly noted that the R&D departments have great difficulty adapting
new structures (Sawatani & Fujigaki, 2014).
Traditionally manufacturers that are R&D intensive and rely on R&D for new products, have
organizational structures to capitalize on their R&D activities. These activities are paramount
for a firm’s success as R&D activities are the source for new innovations and ultimately drives
the firm’s growth and revenues (Langerak, Hultink, & Robben, 2004). Firms organize themselves
in two common ways; A centralized form based on function or a decentralized form organized
around products and/or regions. Organizing on function is the oldest way of achieving
economies of scale as all key functions are grouped centrally. This is the corresponding silo
model (figure 1) (Kaplan & David, 2006).

Figure 1: example of a silo organizational structure

Figure 2: Example of a business unit organizational structure

The other form is the decentralized organizational structure for firms. This organizational
structure consists of setting up business units to accommodate the product lines and/or regions.
Business units are organizational units that have profit-and-loss responsibility for an area of
business (figure 2) (Raddats & Burton, 2011). These business units can be restructured to
accommodate resource redistribution and reallocation, allowing a firm to make better use of its
resources and improve its effectiveness and innovation potential (Karim, 2006). Using either one
of the two models have worked well for organizations in the last century but as competition has
intensified on a global level in the past decades firm need to find alternatives to this to survive
(Kaplan & David, 2006).
Restructuring the R&D activities has received a lot of academic attention as it still is the source
for competitive advantage. One of the critical success factors in restructuring R&D activities by
aligning it with the marketing interface. This so-called cross-functional integration between
marketing and R&D enhances the information flow between the departments. Prior to this R&D
and marketing had different goals and objectives which resulted in disharmony (Workman,
1993). By integrating the departments’ information flows R&D had access to market information
and could develop products better suited to market needs (De Clercq, Thongpapanl, & Dimov,
2011; De Luca, Verona, & Vicari, 2010). Further research expanded this view and stressed the
importance of cross-functional teams. This implies that R&D activities should be undertaken
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with teams consisting of different departments to maximize the success and efficiency of R&D
activities (Troy, Hirunyawipada, & Paswan, 2008). Although Troy et al. showed that crossfunctional teams increase the success of R&D activities, they may also cause new organizational
hurdles. McDermott (1999) found that companies working on team basis also suffer from lack
of information flows, i.e. information sharing between teams. As a result teams are getting
isolated. The teams can’t learn from each other mistakes and are reinventing the wheel over and
over and no long lasting routines are built. This isolation makes teams also prone to rejecting
ideas from the outside yet those outside ideas are critical for creative thinking which in turn is
critical for coming up with new innovations and teams become myopic (McDermott, 1999).
The search for the right organizational structure has intensified as the trend of servitization has
emerged. In the past R&D activities were all about new product development (NPD) but when
implementing solutions R&D activities are extended to also include new service development
(NSD). Also the nature of the activities may shift as solutions require more development
activities than research activities (Cáceres & Guzmán, 2014). Also the organization has to be
structured in such a way that the customer is incorporated in the process as its needs are the
heart of every problem-solving solution (Davies et al., 2006; Reinartz & Ulaga, 2008; Sawhney,
2006).
But revolving one’s business around solutions is not merely adapting a customer-centric view
although that is where it may begin. Looking back at how product-centric companies are
organized, The organizational structure of business units has dominated. These business units
each have their own business plans, resource allocations, sales channels and own ways of
fostering customer relationships. This needs to be turned around as product-focused business
practices does not put the customer at the heart of the business and providing solutions with
the old organizational structure is a guarantee for failure (Sawhney, 2006).
Shepherd and Ahmed (2000) were among the first who looked at the transition of companies
that had a strong focus on NPD in the past. They had multiple interesting findings. First, they
found that traditional manufacturers mostly rely on technology push as the main driver. When
focusing on solutions the driver changes into market pull. This can be explained because the
customer’s need plays a central role in the solution provider’s organization. Moreover the
customer needs increase in complexity and as a result demand more sophisticated solutions. As
a response the organization needs to develop customer-facing units that develop the needed
market knowledge and engage in deep customer interaction. Second, when turning towards
solutions the outlook of the company changes as it progresses through the value chain and
adapts the role of trusted advisor rather than a simple supplier. Therefore symbiotic
relationships must be made to get a better understanding of the customer’s operations and his
needs to improve those operations. By engaging in a long-term relationship the customer is
locked unto the supplier that enables recuperation of development costs of initial offerings by
follow-on and add-on offerings in the future. This also sets the hurdles for manufacturing firms
to solve. Other competences need to be developed. First of all the current technical competence
of companies can be reduced as it is only needed to develop solutions and less research is needed.
Moreover subcontracting and partnering make in-house technical competence less important.
Especially in the era of opening up of innovations, more and more knowledge is developed
externally rather than internally of the firm. All in all the researchers conclude that technical
know-how is reduced and other competences enhanced in the new organizational setting. This
is reflected in figure 3.
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Figure 3: Changing role of R&D within an organization. The technical component which is dominant within
manufacturing firms diminishes within the solution organization. Moreover other components become more important.
Later on in literature these competences are known as the organizational capabilities (Shepherd & Ahmed, 2000) .

This makes the remaining R&D activities not less important. Product excellence still remains
key in delivering state-of-the-art solutions. The development of this must happen in the backend of the company. To better organize the various activities in the back-end of an organization,
Shepherd and Ahmed propose a horizontal structure. As they noted that only 10% of the
employee pool is occupied with customer interaction, the vast majority of the employees are
busy developing the solutions and integrating the different components. By using horizontal
structures within the back-end the employees are grouped based on their area of expertise. In
this way the back-end consists of numerous horizontal structures each with a own area of
expertise or so-called competence. Development of each component of a solution is done within
each competence of the back-end (Shepherd & Ahmed, 2000).
On a general level Foote, Galbraith, Hope and Miller (2001) found that firms need to restructure
their organization into Front-End units, Back-End units and a strategic (leadership) centre
(figure 4).

Figure 4: Foote’s model of how business should be restructured to provide solutions. (N. Foote et al., 2001)
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The front-end units are new organizational entities that mainly deal in developing and delivering
solutions to the customers. Dealing with specific customer segments they need to be able to
deliver the best solution with may entail selling solutions outfitted with products developed by
the back-end but may also entail using competitor’s products, as long as the solution is the best
fitted for the customer. Front-end units also need to develop additional skills besides marketing
and sales to successfully develop solutions.
The back-end is formed from the former business units. They need to respond to the eminent
needs of the front-end units. This may be in the form of resources but also collaboration on
solution development and work together with external suppliers to provide needed solution
components. The back-end must also rethink their business-planning and product development
in order to boost the demand for their products in the solution environment. This involves
keeping the front-end units up-to-date about new products and applications for solutions and
respond quicker to the market-pull articulated from the front-end units to tailor products fit for
particular solutions. Perhaps the most important task for the back-end units is to develop
solution platforms.
In order for the front-end units and back-end units to fully function, guidance is needed from
the strong centre. The strong centre is tasked with directing the company for solutions and
provide the linkages between the front-end units and back-end units. The direction is needed as
the front-end and back-end will pursue different goals (because of different functions) and the
strong centre should realign those goals into a common goal of the company. Encouraging the
front-end and back-end to collaborate more will result in more successful solutions as they are
well-fitted to the customer needs and in the end will result in a broader portfolio for
implementable solutions for future customers. The strong centre should therefore consist of
leaders from both front-end units as back-end units and are able to push the units into crossdepartmental collaboration (Foote et al., 2001)
In a follow-up research Davies, Brady and Hobday (2006) reviewed the practices in companies
and fine-tuned the findings of Foote et al. The overall structure of front-end units, back-end
units and a strong centre remains evident. In order to get this structure Davies, Brady and
Hobday introduce a three-stage model for reorganizing an organization capable of building
repeatable solutions; (i) grow the front-end, (ii) build the back-end, (iii) refocus organization
around customer and delivery of solutions (Davies et al., 2006). Figure 3 Shows a complete
overview of the actions taken at each stage.
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Figure 3: Three-stage model for organizations to make the transition from manufacturer to solution provider (Davies et
al., 2006).

In the first stage the front-end is built. This is done by either setting up a pilot organization or
redesign an existing business unit. They need to respond to the customer needs and deliver
solutions. In this stage the front-end partners with key customers to identify and develop costly
pilot solutions that can be redesigned later for replication. As the demand for solution increases,
the knowledge of the front-end grows and the program can be enlarged to acquire new
customers with bigger needs. The front-end is restructured during this time in multiple units to
handle different types of projects; global units, industry-specific segments, customer groups and
single customer units to accommodate all customer needs in size and complexity. When the
demand starts to pick up the need for modular components increases as designing customized
solutions per customer is too costly for the provider to stay profitable. This is when organizations
enter the second stage and start experimenting with a back-end to support the front-end
operations. The goal is to accommodate the front-end with global knowledge assets and
resources. The second goal of the back-end is to delve further into the disaggregation of
solutions and build the modular components for future solutions and develop service
development capabilities. In the end the organization must refocus the capabilities and
functions of all division involved and align them into the common goal of efficiently delivering
solutions. In this phase the organization is capable of delivering large-scale repeatable solutions.
At this point, the organization resembles the model created by Foote et al. with the structures
and their related tasks.
Brax (2005) found another important struggle for manufacturers. The companies are facing the
difficulty of acquiring and processing feedback from customers. Getting feedback and utilize it
is even more important when developing services and the need for continuous feedback is
imperative for the success of a solution. Organizing the information flow and a good integrative
information system is fundamental for providing industrial added services for installed bases of
goods (Brax, 2005). Next to processing feedback from the customers, the communication

16

between departments need to be optimal too. With the complexity of solutions, i.e. the
dependency between components, departments need to collaborate closely to make the
dependency between components possible. Additionally, the goals of departments need to be
aligned across all departments (Galbraith, 2002).
Galbraith found that solution providers need to shift their orientation as well. Instead of
thinking in products (product-centric view), providers need to think in customer needs
(customer-centric view). Galbraith has made an overview in differences in orientation between
the traditional manufacturer and a solution provider (table 2). In order to be able to deliver the
right solutions, a provider must overhaul his mind-set. Manufacturers think divergent, finding
as many possible uses for the products. Yet a solution provider needs to think convergent and
has to filter out of many options the most suited one for his customer. This affects the total
organization as product-centric companies are organized into product profit centres (business
units), information is gathered around products and focused on new product development.
Customer-centric companies on the other hand are organized around customer segments, they
collect information around customer categories and the core process is customer relation
management.

Table 1: Differences in product orientation versus customer orientation (Galbraith, 2002).

Galbraith also noted that the culture within the organization needs to change and the way
people are rewarded for their efforts but that holds especially true for the sales department
(Galbraith, 2002; Ulaga & Loveland, 2014). Finally the sales bias illustrates perfectly how
important customers are for the customer-centric company. A customer-centric company has
to be frank to the customer and maintain its credibility as a provider that wants the best for their
customers. Its salespersons or consultants therefore should advise a competitor’s product if it
makes more sense for the customer or if that increases the value of the solution. This is
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juxtaposed with the sales bias of product-centric company that just wants to sell its products
regardless of the value added for the customer. On a final note, Galbraith’s overview is very
informative but one should be aware that this overview holds extremes and not every solution
provider should adopt such extreme organizational forms. It may very well be that the type of
solutions offered may not require customer-centric intensive business structures but just fit to
the strategy that is chosen (Galbraith, 2002).
When companies are defining their strategy and thus the level of customer-centric orientation,
there are four dimensions that have an impact. Companies must adopt a higher level of
customer-centric orientation as the strategy increases in: (i) the type of solution pursued, (ii)
the scale & scope of the solution provided, (iii) the integration of products that constitute a
solutions, (iv) the percentage of revenue gained from selling solutions (Galbraith, 2002). The
type of solution is divided between industry specific solutions (vertical solutions) and cross
industry solutions (horizontal). Horizontal solutions usually are platforms that are generic
enough to meet the needs of multiple customers in multiple industries. Vertical solutions are
industry specific and require much more understanding of that industry before needs can be
identified and solutions made. The strategic factor of scale and scope is about the amount of
products and how many different kind of products used in the solutions. A small scale and scope
solution consists thus of a small number of the same kind of products with small services
whereas a large scale and scope solution is made of many products and entails a lot of different
services. The level of integration determines how much the products are integrated to perform
as one solution. The more sophisticated and integrated a solution becomes the more a company
must adopt customer-centric view to be able to understand the customer and deliver a solution
successfully. Last, the desired revenue gained from solutions determine the strategy. If a high
percentage is desired a company will have to reorganize to make solutions its core activity in
order to realize the desired revenue (Galbraith, 2002).
Inherent to customer understanding is the need for suppliers to understand how they build their
solutions. Customers want tailored, fully customized solutions. Yet building one-of-a-kind,
customized solutions for every customer is expensive and not profitable for the providers. The
key to any successful solution is finding the right balance between customization and
standardization (Davies et al., 2006; Foote et al., 2001; Sharma & Molloy, 1999). Solution
providers must build repeatable solutions that can be tailored to the individual needs of
customers. In order to do that solution providers must first identify key customers with whom
to develop a first-of-a-kind solution that has potential to be used for future customers. After
such solution is identified and built the provider disaggregates the solution into scalable and
modular components, that will function as building blocks for future solutions. When the
solution provider gets other customers, the provider is able to use the modular components to
build new solutions by re-aggregating the components and ultimately can alter the configuration
of components to tailor the solution to the specific needs of the customer. This replicability
creates money for the provider who is still able to deliver highly customized solutions to his
customers (Davies et al., 2006; Winter & Szulanski, 2001). In line with the duality of
customization and replication the back-end units need to develop packages that feel fully
customized to the customer but in fact are modular and scalable subsets of solutions that can
be rearranged into new solutions for new customers. The unit’s approach is to disaggregate firstof-a-kind (new-to-the-world) solutions developed by the front-end into these modular
components and redesign them to fit a wider range of solutions for future customers.
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Galbraith (2002) further researched organizational implications for organizations becoming
solution providers. The result is the solution star model (figure 6). This model aligns all the
organizational features a solution provider needs to develop and align accordingly before it can
develop and sell solutions. Moreover, the model clearly shows that all the features interact and
also depend on each other to function correctly.

Figure 4: Solutions star models aligns all the organizational features a solution provider needs
to successfully develop solutions (Galbraith, 2002)
The model is linked to the model of Foote et al. (2001). Foote’s model is reflected in the structure
of the star model as it is important to have a customer facing (front-end) unit and flexible
resource units (back-end that provide products and resources for the front-end to develop
solutions). The process in this model is the same as the linkages in Foote’s model for the backend and front-end to properly function as a whole. The overall organizational performance is
determined by the strategy as discussed in the previous section and influences what kind of
solutions need to be developed in terms of scope and scale, and their integration. The people
needed inside the organization have to develop the right skills to build and sell the solutions as
previous discussed in terms of relation management and project management but also conflict
management as back-end and front-end may become in conflict over conflicting priorities.
Lastly the reward system need to be aligned in solution measures rather than product measures.
Bonuses should be rewarded to all units involved and based on customer satisfaction rather than
sales targets met.
Solution value propositions are built from the interest of the customer. Both the provider and
the customer must be convinced that the proposed solution adds value to the business processes
and that it makes sense that the tasks are better performed by the provider as part of the solution
rather than that they are performed by the customer (Reinartz & Ulaga, 2008). Sharma and
Molloy discern three types of customer needs, related to the four types of value delivery: (i)
rational needs, they are the most obvious needs. They consist of the needs to become more
profitable, either through cost reduction or increased speed of operations and processes.
Solutions may help speed up processes or co-create new innovations that help the customer gain
a temporary competitive advantage in their market. (ii) Emotional needs are more latent needs
but need addressing nonetheless as they also influence the day-to-day operations. In most cases
it is about (re)assuring the customer and give them peace of mind. These may include general
uncertainty about events or fears of the unknown but also price and market volatilities and risk.
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Addressing these needs is about giving the consumer comfort and help them manage risk. (iii)
Aspirational needs concern the aspirations of customers to achieve long-term goals such as
market or business expansions. Solutions may help customers achieve these goals by giving
increased knowledge or enable customers to realize visions they would otherwise singlehandedly not be able to accomplish (Sharma & Molloy, 1999).
However even when providers think they have the right value proposition and know their
customer needs there may still be a fundamental mismatch between the supplier’s view on
solutions and the customer’s (Kapletia & Probert, 2010; Tuli et al., 2007). Tuli and colleagues
argue that customers see the implementation of a solution as a set of relational processes. The
processes consist of: (i) customer requirements definition, (ii) customization and integration of
goods and/or services, (iii) deployment, (iv) post-deployment customer support (Tuli et al.,
2007). This is in contrast with providers of solutions who still view their solution as a sort of
product that should only meet the customer’s need and treat it as a simple transaction.
Extending the transaction into the phases described and especially adding the last phase
increases the success of implementing a solution. The notion that transaction should be more
of a process rather than just a sale at a certain moment puts more emphasis on the fact that
solution providers should develop and strengthen social capital with their customers (Ploetner
& Ehret, 2006; Tuli et al., 2007; Ulaga & Loveland, 2014; Windahl & Lakemond, 2006).
Another difficulty is implementing NSD activities in firms that only have engaged in NPD
activities. At first, service development seemed to need different requirements of teams than
product development. A solution provider needs both. A growing stream of literature is focusing
on this subject. Nijssen et al. (2006) first showed evidence that NSD and NPD may have the same
underlying mechanisms albeit with different drivers for importance (Nijssen, Hillebrand,
Vermeulen, & Kemp, 2006). Caceres & Guzman (2014) provide evidence of convergence of NSD
and NPD activities by determining the similarities in the processes of innovation between the
two activities (Cáceres & Guzmán, 2014). This hints that manufacturer firms indeed are able to
conduct NSD activities since they already have engaged in NPD activities. The remaining hurdle
in conducting successful NSD activities is using the right metrics to steer NSD activities. yet
those metrics are being developed and implemented in the past years (Bullinger, Fähnrich, &
Meiren, 2003; Sawatani & Fujigaki, 2014).
Building on the ideas of communalities between NSD and NPD and the need for integrative
information systems, Biege et al. researched the possibilities to implement solution and service
processes within an organization focused on NPD. Using Operation Management models and
Service Operation Management methods they were able to create industrial service blue
printing. It is used as a flowchart through organizational structures to give a blueprint of the
process. This allows for a good information system and a quick overview. The principle was
validated in their study and helped the servitized manufacturer in aligning the development
process of services within their organization. By giving firms these service process outline
throughout their organization, the organizational change is better managed as it is clearly what
sub-processes need to be developed by whom and if it needs to be done in-house or outsourced
to a subcontractor (Biege, Lay, & Buschak, 2012).

2.4 Proposed conceptual models based on literature review
Having extensively discussed various topics in innovation, marketing and change management
literature, I present a small recap on the structure of solution providers based on literature and
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continue to present my conceptual model. Furthermore I conclude this chapter with the aimed
contributions of this paper linked to my model.
Following up on the basic ideas in the discussed literature of Foote (2001) and Davies (2006),
and expanded with the findings of Shepherd and Ahmed (2001), and Biege et al., I propose an
integrated model that reflects how the organization should restructure for solutions (figure 7).
The model shows the structure of a typical solution provider. Within the model the process of
delivering a solution is shown. The model incorporates the idea of a front-end, back-end and a
leadership centre. Furthermore the back-end is divided in high-excellence competence units
that are responsible for development of specific modules of the solution. Also the integrative
information system of process mapping is incorporated to better deal with the communication
flow
in
terms
of
projects
and
customer
feedback.

Figure 7: conceptual model of an organizational structure for solution providing. Note that the R&D
activities are enclosed within the back-end of a company, organized as areas of expertise, or competences.

Having discussed the organizational structures of both traditional manufacturers and
manufacturers turned solution providing I have observed some fundamental differences in the
reviewed literature. An overview of these differences is given in table 3. As said any company
that aspires to be a player In the solution business has to keep in mind that customers are the
most important factor within the company and to accommodate that have to design their
business around customer types and not business units. This also demands another way of
organizing the R&D activities in the firm with teams that are grouped into areas of expertise and
work on that particular field as a component of the total solution. This asks for a different role
for R&D in the organization. In the traditional setting, firms relied on R&D activities and for
future revenue and growth whereas in the new setting R&D will have a supporting role in
developing solutions and accommodate customer needs. To be able to do this, information
about the customer needs and market trends need to be communicated throughout the firm
and the integration between marketing and R&D in the traditional setting have to be increased
and broadened throughout the organization in order to be able to know what the customer
wants and put those needs in a central position within the firm. The organizational structures
that were absent in the traditional setting, with integrated business units need to change into a
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customer-centric structures; a customer-facing Front-end, supportive back-end and a strong
centre to coordinate all the activities in the organization and align the organization’s strategy
into a common goal.
Traditional

Solution

Centricity

Product-centric

Customer-centric

Profit centre

Business units

Customer facing units

R&D organized

Silos/departments/teams

Back-end competences

Impact of R&D on firm

R&D is major drive for Customer needs are major
company growth.
drive, R&D has supportive
role to realize growth

Information flow

Information
integration Information integration in
between marketing and R&D whole firm

Organizational design

Business units/silos

And strategy alignment

Front-end, Back-end, Strong
centre

Table 2: Overview of fundamental differences in organization between
manufacturers and solution provider with regard to R&D

Figure 8 shows how the change from business units to a customer-centric organization takes
place. Red lines represent the information flows within the organization. The information flows
represent the knowledge about the customer and his needs (gained from the unit interacting
with it, marketing & sales in BU and Customer Facing Units within Front-end), and how it is
diffused through the organization. The green arrows represent how the strategic centre should
manage the sub-organizational units with regards to the use of the information flows and
interaction with each other. R&D is depicted as a centralized unit (blue) but its teams (grey) may
operate centralized, decentralized or maybe cross-departmental (i.e. in both front-end and backend). With the change the barriers to change are highlighted underneath figure 3 and are based
on struggles raised by the “service-paradox” identified by Gebauer (Gebauer et al., 2005). As
discussed, the role of R&D has to change into a supportive one, but it may be a barrier for the
people working there to get more stricter rules and projects to work on and giving up the leading
role they used to play in the success of the company. The information flows needs to be better
organized to communicate the customer needs and specifications for the solutions to address
those needs. This requires even more effort than the integration of R&D and marketing that was
already a major struggle in many firms. The organizational structure needs to change as well.
This may be a big barrier as it requires a lot of commitment from every level of management to
make these changes a success and eventually the organization profitable.
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Figure 8: Model represents the transition from Business-units Organization into a solution organization.

Change of role
•Giving up leading role in
developing solutions

transformation of Information
flows
•How to organize the
information flows

Change of structure
•How to align with front-end
•How to structure the
information flow efficiently

As mentioned in the introduction, this research topic has already had some attention. Yet
there are still possibilities to make contributions to the literature. Although there is evidence
that structure and role will depend on the strategy of a company, it is still not clear how
strategy really affects the R&D activities of a company and its R&D department. My
contribution in this will be to identify to what extent this has an effect and what the role will
become of R&D when a R&D intensive Technology company becomes a solution provider. This
is reflected in figure 8 whether the role for R&D will switch to a supportive one and where R&D
teams will be structured in the organization to develop solutions and by looking how
information flows about customer needs are diffused from the company to R&D (the red lines).
Furthermore I will also make some contributions in addressing any barriers to change as that is
not a topic addressed in literature but may be very useful information for companies that are
willing to make the transition to a solution provider.
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3. Methodology
3.1 Research design
The aim of the research is to find out how R&D intensive manufacturing firms have restructured
their R&D and what role R&D plays in the new organizational setting of being a solution
provider. In order to this, a qualitative research design is chosen with semi-structured
interviews. Semi-structured interviews fit the exploratory nature of the research and are used to
explore the relationships between strategy, organizational structures of R&D and the
organizational role. This is based on the literature review I have done. Drawing on the literature
I drew a conceptual model as how a R&D intensive manufacturing company should change into
a solution provider. The literature review and my model forms the basis for the interview guide.
By interviewing people from selected companies I can compare my model with the way of how
the company has changed to provide solutions and how the company has restructured their R&D
and redefined the role of R&D. In doing so I can build small cases and do a within-case analysis
and see if the model is correct or that companies have done different things. This creates insights
in how each company has restructured their R&D departments for solution development and if
that has affected the role R&D has within the organization. By looking at different companies in
different sectors I can see if strategy in the type of solution offering makes a difference in the
structure and role of R&D. In the end I want to use the cases and compare them in an across
case analysis and look for similarities and make some claims for generalizations and give answers
to the research question.

3.2 Sample selection
Companies are selected to take part in these research stemming from 6 sectors with activities
focused on providing products as well as services. The companies should be R&D intensive
manufacturing companies and have common denominators with the target company in order
to draw some sound conclusions and recommendations on the case analysis that can be applied
to the target company. Therefore, the selected companies are large, multinational players with
significant revenue. All companies must have had a clear history of being a manufacturer in the
past and exhibit characteristics of solution providing in the current business. This condition is
added to observe changes in structure and/or role of the R&D department. Manufacturing firms
rely on R&D activities for their products, so becoming solution provider sees a change in R&D
activities, role and structure. This is in contrast with pure-service providers turning solution
providers that only needs to acquire R&D activities and knowledge, so no clear change could be
observed in that industry. Furthermore, companies must operate and deliver the solutions
within the business-to-business domain, this is due to the nature of solutions, that are sold in
business-to-business markets as they are problem solvers for large problems that customer
companies face. Lastly, companies must have had success as a solution provider and as such
must gain a large share of revenue from solutions. This criterion is added to increase the
reliability of the results. Companies that have demonstrated demonstrable success as a solution
provider, have developed right organizational structures to accommodate the successful
solution selling. This gives credibility as to why they have changed the organization in that way
Suitable companies were contacted with telephone and/or e-mail. Within the organizations
senior managers were identified that in their current or past working experience have worked
with solutions and had personal experiences with changes in the organization (table 3).
Participant background was determined by viewing LinkedIn profile, with the use of a list with
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possible contacts from innovation meetings held at the target company and later on disclosed
in interviews. Company size was looked up on internet and cross referenced on multiple
websites to get reliable estimates.
Interviewee

Participant Background

Company Size

Sector

N/A

Consultancy

Vice-president business
development

Revenue: €1.3 billion
Employees: 6.100

Infrastructure & Rail

3

Service business development
manager

Revenue: €5 billion
Employees: 12.000

Automotive & transport

4

Program manager, service
development

Revenue: €39.3 billion
Employees: 150.000

Electrical Equipment

5

Head of New Business
Development

Revenue: €74 billion
Employees: 112.206

Chemicals

6

Senior design engineer, service
business

Revenue: €39.3 billion
Employees: 150.000

Electrical Equipment

7

Senior manager technology
operations

Revenue: €741 million
Employees: 3.000

Logistics

8

Marketing & Design Director,
services

Revenue: €213 million
Employees: 1.200

Office equipment

9

Head of R&D / Strategy
manager

Revenue: €2.860 billion
Employees: 20,710

Printers & Copiers

10

Service Innovation Manager

Revenue: €24.26 billion
Employees 80.534

Steel

1*

Expert Interview – Managing
Consultant specialized in
solutions

2

Table 3: Overview of the participants. *The number of column #1 is used for reference in the results.

Due to geographical constraints some interviews will be conducted using phone, other than that
interviews will be conducted face-to-face. All the interviews are transcribed afterwards and send
to the interviewee for approval and to ensure that content reflected their answers and reality
well. Bryman (2008) stresses the importance for reliability and reduction of biases. Interviewer
bias is reduced by limiting interventions during interviews. Bias from the interviewee’s side are
reduced by underlining the anonymity of the interview and that confidential information will
not be made public so that the interviewee can speak freely. An overview of the interview
protocol is given in the appendix. Data collection is done in collaboration with other student.
The protocol is written together to gather data for both researches as the research topics have
overlap. The reason was that more time could be spent on finding the right interviewees with
the appropriate knowledge about the research topics. The data collection should not be too
biased as topics share many similarities and are commensurable, justifying the use of the same
interviewees.

3.3. Interview guide
First part of the interview was to familiarize with the respondent. The respondents described
their core activities within their organization, explained the role and scope of solution within
their organization and what their activities contributed to solution development and/or
delivery. In this way, deeper understanding of each participating company’s core markets and
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their efforts to develop solutions associated with its goods-dominant business. In the second
part of the interview respondents elaborated on the development process of solutions within the
organization. Participants were asked to give examples of specific offerings and relate the
development process to that, to get reliable insights and probe for differences among the
companies with regard to the development process. Ulaga and Reinartz (2011) use the same
principles of probing for deeper understanding of underlying relationships of themes and
individual cases (Ulaga & Reinartz, 2011; p.7). Furthermore the examples were used to discuss
and identify (if any) organizational change that has happened when companies started to focus
on solutions rather than products. With this in mind I looked for structural changes in deploying
R&D teams (e.g. by transferring them to different departments or organizational structures
when compared to the traditional view of business units). Also the role of R&D within the
process was discussed and juxtaposed with past dealings of the firm and how information about
customers and market needs were transferred to the R&D department in the new setting. Lastly
I tried to identify any hurdles or barriers that had arisen during the change. The key objective
was to identify and gain insights on how the R&D department deals with the organizational
change that is required for the firm to deal in solutions rather than products. Table 4 gives an
overview of the questions related to discussing the themes.

Question

Related theme

3.1; 5.1; 5.2; 5.3

Role of R&D

4.1; 4.2

Structure of R&D

7.1; 7.2; 7.3

3.2; 4.2; 5.4; 6.1; 6.2; 6.3

1; 2; 8

motivation
Goal is to identify the role of R&D
i.e. is it leading in developing
solutions or supportive in contrast
with product development.
To probe for organizational
changes in R&D structure i.e. to
see how R&D activities and teams
are distributed; across different
departments, Centralized in the
Back-end or decentralized

Information flows of customer
needs and specification

This questions are for probing how
the communication system is
within the company as described in
the model, i.e. the communication
between customer, front-end,
back-end and the need for a strong
centre

Barriers to change

Goal of these questions is to ask per
topic if the interviewee can identify
barriers to change related to the
subject

Miscellaneous

Goal of these questions is to
indirectly ask how the process is
and find possible leads for further
interrogation on R&D. The last
question is asked to give the
opportunity to elaborate more on
topics
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Table 4: Overview of the questions asked, categorized to the related them and the motivation to ask the question. The
questions are brought together into an interview guide that is attached as an appendix.

3.4. Data analysis
Interviews lasted on average one hour. Each interview was recorded and transcribed verbatim.
Data interpretation is done with qualitative analysis software NVivo 10. The software helps
coding the interview transcripts thematically based on the main themes of the research,
previously discussed, doing so-called topic coding. Thematic coding structure will emerge as no
new code themes nor relationship can be found and theoretical saturation is reached (Bryman,
2008). The interviews are scanned for themes with regards to:





Organizational structure of R&D within the organization and the organizational
structure of the solution organization as a whole
The relationship of the structure with the role in the development process of solutions
How is dealt with the information flows within the company
Barriers and resistance to change

Coding is done by first reading transcript without highlighting anything. The second time
reading, I looked for codes reflecting themes that were determined a priori, and made one
additional theme of external collaboration as this was a topic that was new and introduced by
interviewees. The codes to the different themes are in Table 5.
Codes

















(re)Structure
R&D teams
Solution development
Front-end/back-end
Organizational
structure
Leading role
Supportive role
Customer demand
Strategy
Market-driven
Technology-driven
Customer interface
Market orientation
Internal communication
Information flows
Internal collaboration






Culture
Hurdles
Problems
Barriers

Theme

R&D structure

Role of R&D

Information flows

Barriers




Alliances
Cooperation with other
companies

Networks

Open innovation
Table 5: Table of codes related to the themes.

Collaboration with external
partners
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When all the interviews are scanned for these themes I looked how the opinions and comments
of interviewees reflect the proposed conceptual model by looking at the specific subsections of
the model such as, front-end, back-end structure, integration of information flows and its
management, and for theoretical parts such as role and how these all changed over the course
of the shift from traditional manufacturing into solution delivery.
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4. Results
The results are presented here to discuss the sub questions and ultimately address the main
research question. The sub-questions reflect the parts of the conceptual framework presented
earlier and relate to the themes for coding and will be addressed in the order of structural
changes of R&D, the role R&D has in developing solutions and within the organization, the
exchange of information between departments and lastly the barriers to change are discussed.
This all together will give the answer to the main question of what the impact is on R&D in the
transition of becoming a solution provider.

4.1 Within-case analysis
Case #01
Not applicable; The interviewee is deeply involved in change processes of manufacturing
companies as a consultant. He has more than 20 years of experience in development of service
offerings in manufacturing firm, guiding this process, amongst others, at IBM and Océ when he
was employed there. Currently he is hired to help the target company in the development of
service offerings.
Case #02
The second company that was interviewed was a multinational active in the rail infrastructure
industry, amongst others. The company revenue is €1.3 billion and has 6.100 employees. The
origin of the company is in rail and has developed specialization in civil infrastructure and
buildings and technology. Major customers are companies that own the tracks but also mining
companies and governments. Their latest solution to hit the market is a diagnostic system that
increases uptime of tracks for their owners. They have some solutions on the market but are
experimenting with different propositions as well. Using Davies’s stage classification (figure 3)
the company can be classified in the second stage as it is moderating current units and setting
up new ones to accommodate the increase for demand of solutions and development of current
ones and future offerings. The strategy of the firm is to offer highly customized solutions,
specifically designed for every individual customer and little standardization of solutions. The
company is market-driven, i.e. looks for needs in the market, but relies on in-house R&D for
technological breakthroughs and opportunities or future offerings. R&D is not centralized into
one unit. Rather, knowledge is valorised in different, dedicated sub-units with R&D teams to
capitalize on their expertise in knowledge of specific areas, following the ideas of Shepherd and
Ahmed (2000). A new unit is created to govern the processes and acts as a hub to link
technological possibilities from the different sub-departments with customer needs, much like
the strong centre Foote et al. (2001) and Davies et al. (2006) advocate. Both product components
as service components are developed in these departments by the teams.
Case #03
The third company is a multinational active in 28 countries and their main market is automotive,
marine, transport and power generation. The company grew from a small car manufacturer into
a global dealer of all sorts of vehicles, both for consumers and business, having a revenue of €
5.0 billion and 12.000 employees. The offerings of the company are mainly maintenance and
guaranteed increased uptime of vehicles and financial services such as flexible payments. They
are currently working on extending such services to vehicles from competitors and used cars,
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increasing their customer base. The company has readily changed from a product-based
company into a service-based company as the main source of income are the value-added
services that are sold through the vehicles. Consequently the company is in the third phase of
Davies’s classification as the organization is structured to sell the solutions with front-end units,
back-end units and strong centres and it is adopted throughout the entire organization. The
company has decided to develop their services in-house and structured service development
teams in the back-end, yet has the technology outsourced to partners. As a result the company
is fully focused on their customers and not technology-driven but market-driven. As such, the
activities consists mainly of developing the services needed for customers and integrating it with
the products they buy from their partners. This is done by various teams that are each allocated
to specific key accounts and customer segments per industry.
Case #04
This company is a global player in utility, industry systems, electronics and robotics. With a
revenue of €39 billion and 150.000 employees, the company’s solutions business is going well.
The company sells complex systems in these various industries and offers a range of services
from guaranteed extended uptime to complete asset management for clients. The company is
used as a good example of a solutions provider because of their success and the company has
been part of case studies, for example in Davies’s research (2006). Although the company is
designing customized solutions for their customers, the company still has a strong technology
push and still relies heavily on R&D activities for superior products and in the end the best
solutions. The development of the solutions starts with product development and later on,
dedicated service development teams design the total offering for customers.
Case #05
Company five is a multinational in the chemical industries. It has a revenue of € 74 billion and
has 112.000 people employed. The company has a full range of offerings for their clients, from
simple stand-alone products to complex combinations of different products and added services
such as offering training programs to handle the products and help create formulations for
specific product needs. The sales of products are still more important for the company than
solutions and the company is still looking at how to create more value with services by looking
at new markets to explore and better understand their customers. They are doing so by
restructuring some of the business units that sell related products into new operating divisions
that offer a total package of products and tailor the offerings with customer specific service
offerings.
Case #06
This company is a global player in utility, industry systems, electronics and robotics. With a
revenue of €39 billion and 150.000 employees, the company’s solutions business is going well.
The company sells complex systems in these various industries and offers a range of services
from guaranteed extended uptime to complete asset management for clients. The company is
used as a good example of a solutions provider because of their success and the company has
been part of case studies, for example in Davies’s research (2006). Although the company is
designing customized solutions for their customers, the company still has a strong technology
push and still relies heavily on R&D activities for superior products and in the end the best
solutions. The development of the solutions starts with product development and later on,
dedicated service development teams design the total offering for customers.
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Case #07
This multinational is the number one supplier of automatic baggage-processing equipment and
related services. The main solution offered by this multinational is an integrated logistical
system for automating warehouses and distribution hubs combined with services to enable
efficient use of the machinery, as well as maintenance services. This organization is very
customer-focused, using customer insights and market needs, through consulting services and
interaction, to develop new solutions. As a result the company is in the final stage of Davies’s
classification. This organization has torn down the silo structure and created a ‘pool’ of
employees which can be put to use within certain projects. Consequently their R&D department
is not centralized; solutions are developed by project-teams, active at the customer, which are
then, after successful implementation, made modular to enable redeployment.
Case #08
This multinational has been active in the domain of office supplies and office facility
management for more than a century. Recently the company has shifted its focus from mainly
producing office supplies to mainly offering services related to office facility management; these
services can best be described as in-house decorating, maintenance and facility management.
The main solution offered by this firm is the combination of internally manufactured and
designed office supplies together with a consultancy service, aimed at identifying a customers’
needs with regards to office interior. In terms of restructuring, this multinational still uses the
traditional structure, from before the introduction of solutions, but has improved the
communication between departments drastically. The company is tricky to classify since there
are not made any structural changes within the company but the organization did redesign the
outlook of the teams working on Solution development. According to Davies’s classification, the
company would just have made the transition from stage 1 to 2.
Case #09
This multinational corporation is one of the world’s leading firms in the document- and
information-management industry. However, their focus has shifted in the last few years to a
more business-processes focused approach. So, instead of offering solely document or
information automation equipment, they have expanded their offerings to incorporate
improving the entire business process surrounding information-management. Ultimately their
services have become the main offering, expanded with products. They restructured their R&D
department slightly by moving their development more towards the customer-facing units,
letting business units develop their own solutions and services. There is some overarching entity,
but the main R&D is decentralized and scattered throughout the BU’s. The company was one of
the first to change to accommodate solution selling. As a result it has been widely used as a case
and classic example of how to change for solutions. This is a stage three company using the stage
classification of Davies.
Case #10
This multinational is active in the steel industry and is one of the larger corporations in this
sector. They are quite new to added value services, in terms of product-service combination
propositions. Consequently, they are quite new to solutions but they are attempting to offer
solutions. One of their main solution is offering a solution that increases the delivery certainty
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(which is currently 70%). Their R&D development is departmentalized and focused on
improving their own business- and production processes. The company is relatively new to the
solution selling business and has made only small adjustments to their structure. This would be
classified as a stage 1 in the stage classification of Davies. But because the company is busy
changing for solutions it gives ample examples for the difficulties that arise when changing the
organizational structure.
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4.2 Across case analysis
4.2.1. Structural changes of R&D
All companies acknowledged that old organizational designs were not adequate to deliver the
solutions to their customers. Being aware of the value of customer input for development of
future solutions, all companies designed their organization to have customer-facing units
(Front-end) and a backline (Back-end). This with the intention to pick up market signals for new
solutions, identifying new (latent) needs and subsequently develop (components of) new
solutions and ready them for delivery to customers.
Yet, among the interviewees, there were different opinions on how to structure the R&D
activities within the firm and how to organize the R&D teams within the organization.
Some of the companies organized as Shepherd and Ahmed (2000) hinted at, i.e. organized into
areas of expertise to aggregate specific knowledge and link those to specific markets for which
they can develop solutions;
[Int#02]
Innovations happen in many departments within our own firm, such as Maintenance, Systems,
depending on the segment they work in. They all have dedicated engineers working on their own
area of expertise as they are the best to signal for new opportunities to develop new products and
solutions. Our R&D teams and activities are divided across the company.
[Int#05]
We adjusted our organization maybe not in all operating divisions but in several, according to
the market. For example, we have our plastics as one operating division. Let me give you
performance chemicals division as an example. This is an operating division within our company.
And within this operating division we have one unit that is called Oil Field, Mining, Water. That
is a unit where we combine our chemicals and acts as a platform for our customers in the oil
fields business or active in the mining area or customers active in drinking and waste water
management. So we are oriented to this market. We are not acting as a chemical company here.
We are really oriented into the direction of the customer and their markets.
Another interviewee noted that they had a different approach since the people responsible for
developing the technical aspects of the solutions all had the same level of technical know-how.
This lead that they could be used interchangeable into different teams, different customer
segments, and could react faster to the demand for new systems;
[int#07]
Our people are placed within projects, not teams. I think the best way to compare it with is the
nervous system. Our engineers all have connections with different departments and keep in touch
with them. When they are needed they get a heads-up and are assigned to a project. They all have
the same (core) knowledge so they can all be assigned to different projects to speed things up.
Knowledge we do not possess we get from external parties. But our people are not limited to one
team or one department.
On the whole interviewees talked about their teams and that for the most part R&D activities
took place in the back-end of the organization. However one interviewee made the distinction
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between different aspects of the solution and as a result where the different aspects should be
developed;
[Int#10]
I think that the service components of the solution have to be developed in the customer facing
units, where they are identifying the needs and the possibilities of adding services that add value
because they can tailor the way on how to offer it to the customer. The technical aspects and the
realization however have to be done in the appropriate departments such as the R&D department
and IT department. But again it would also depend on the nature of the value-adding services.
Following up on the idea that the nature of the solution has an impact on how the organization
should be designed the following interviewee had some interesting remarks;
[Int#01]
There is no perfect organizational structure for R&D or as a whole. It is hard to determine since
there is hardly any data to conduct statistics and say whether something will work or not.
Moreover I think it is highly subject to how a company has evolved to become what it is now as I
believe in Path dependency. [..] I think the way to servitization is a journey, which is unique for
every company and there is no blueprint how to organize accordingly. A company needs to set
out his strategy and look what is missing to accommodate that strategy and this may be different
for each company.
The notion of path dependency is interesting. Path dependency can explain why firms fail to
become solution providers. Having invested great amount of capital in certain manufacturing
processes and plants, Senior management might not have the commitment to follow through
on the organizational change as they see it as a loss for invested capital and are not sure whether
the pain is worth the gain when revenue is doubtful (c.f. Neely, 2009). It also hinders a
generalization for the theory on organizational change as every company has a different history
in how it came to be as the company that it is now and that the communalities on change are
very limited as a consequence.
One communality that still can de distilled however is the idea about strategy. The idea that the
nature of a solution is related to the strategy of the firm to the extent of what kind of solutions
they are aiming to sell seems evident and is important of how R&D teams should be structured
to help realize the strategy. This is in line with the earlier findings of Galbraith (2002) who hinted
at that with his star model (figure 6) and Raddats & burton (2011). Looking at the examples of
the interviewees this becomes clear as the company of interviewee #07 pursues a strategy to sell
scalable solutions which have a high degree of standardization. For that reason the people
developing the modular components of the solution don’t need to have a high degree of
knowledge when compared to the people of the company of interviewee #02 that only offered
fully customized solutions, tailored to specific needs for every single customer. The people of
that firm needs more in-depth knowledge about their particular topic. Thus the organizational
outlook of the R&D activities and teams are different and the people of #07 can move more freely
to be assigned to different projects than the people of #02.
Another interesting remark was on the nature of the activities that should be conducted by the
teams and how to organize that.
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[Int#01]
I think that you need to make a distinction between the R and the D of R&D. The company
should engage in Research, the R, on a fundamental level. So companies need to know more on
the fundamentals of services. What is it? How does it work? How can it be put to use within the
company. Companies know too little about the nature of services and cannot incorporate it
adequately in the business strategy as a consequence. Companies can engage knowledge
generation themselves but also acquire this from external parties such as other companies who
are further in the process. The Development part is extremely important for solution delivery.
This should not happen in the Front-end of a company. A company should use that to scout for
First-of-a-kind and one-of-a-kind solutions. The First-of-a-kind solutions should be developed
further to be used for replicability and scalability of future propositions. Therefore development is
better suited in the Back-end where the components can be developed like sort of “Legos building
blocks”, and be built into solutions with different blocks by the Front-end that know what kind of
blocks their customers desire and need.
This suggests that companies should focus more on the development and use R&D teams for
that rather than for fundamental research as is the case with pure-product manufacturers.
However the research part is still important as companies still struggle with defining and
identifying the impact service- and solution offering can have on the company. Therefore
companies should still engage in research activities as Interviewee #01 mentions. But this could
also be done through external partners.
This is a trend that more interviewees in the sample mentioned. Almost all interviewees rely in
some way on external parties for knowledge generation. A clear example is given by
interviewee#02 and #05.
[Int#02]
Nowadays the margins on products are getting slimmer, so we are earning less money. That
means that we cannot engage of costly development of new solutions and products alone. One
needs to collaborate with others to do that. This can be done with other companies, but
knowledge institutions work as well. So this calls for more open innovation and we are fully
engaging in that. This affects R&D, because you can’t work alone anymore. You will need to work
within a network to get and give information and collaborate.
[Int#05]
I would say that in research, on the one side, you need to understand the customer needs and
need to be open to find solutions for that. And that means not looking only internally but also
externally. The new word you would call it, open innovation; what is already available outside.
This is much stronger than 20 years ago. When you look at our world, our fast-changing world,
you cannot develop everything on your own. When you look into the market, you have to see
what’s available outside. If there is already a solution to a certain challenge or problem in the
market, then you would say ‘what can I do?’. Can I maybe try a partnership, or a licence, or can I
acquire the technology?
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Networking and collaboration is mentioned to some extent in the literature but it is not so
predominantly discussed compared to the extent interviewees pointed out in interviews how
important it is for their companies. Making sure that R&D teams can also work with external
parties and are able to form a network outside the boundaries of the firm is therefore extremely
important. Interviewees also said that they are less afraid of cooperating now since the services
are not easily imitated and so knowledge sharing is more common than it was when the
companies engaged in manufacturing products.
4.2.2. The Role of R&D
Continuing on the need to change their structures, the subsequent roles within the organization
shifted as well for the departments. In the traditional setting, R&D was responsible for research
into and development of new products that were later on marketed and sold. Without the R&D
manufacturing firms would not have any product to sell. All companies now are aware that the
input comes from the customer and therefore are more driven by market and customer needs
than the internal drive to develop new products. So market pull is more important than
technology push for solution providers. As a result other departments became more important
and R&D less important. A clear examples from the interviewee;
[Int#08]
Well, we used to be a manufacturer of office furniture where the designers and engineers were
very important in designing sleek and useful products. Now that the market is changing we don’t
need the nicest furniture but we must be able to sell the most beautiful office interior, fully
tailored to the wishes of the client. [..] Although they still have a key position in building the
value proposition as they are able to translate the wishes of the client into feasible and tangible
products and interiors. I think the role now, as with other departments is much more cooperative
now rather than superior/inferior or supportive and leading. It would hurt the working
environment if people thought like that and the projects would never be successful as every
project needs the input of all of our employees.
This confirms the finding of Shepherd and Ahmed (2000) who also said that Market pull is the
main driving force for companies. However interviewees gave a more balanced view on this.
Although all the companies were market-driven, a lot still depends on their R&D powerhouses
to come up with new innovations with they then try to transform and mold into a solution by
adding services;
[Int#05]
If we look at research, we are also looking into opportunities in solutions instead of products. But
we always have in mind what kind of applications we can address with these products or
technologies. [..]On the one side we have research that is done for the operating division, which is
pretty much market-driven. For instance, we may identify a market need or a customer brings us
specific topics, for which we can develop specific solutions. On the other side, we look into
completely new things that can be described as exploratory research, which is funded by the
company itself. With this department, we pretty much look into very much long term research,
mid- and long-term topics. For example, the topic of lightweight which is partly financed by our
operating division and partly financed by the company. This is because there are a lot of things
we need to look in to. Or, I’m not sure you have heard about it, edited manufacturing, which is
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something that is pretty much still exploratory; what can our company do, and is therefore
financed by the company.
[Int#10]
We are just starting out with this new strategy. Development is mostly driven from what we
already can provide and search for market opportunities. We also do not limit our development
processes only to R&D teams. Rather, Development is done in other departments as well. For
instance our Marketing department gives direction into what to develop. Then our R&D teams pick
up the requirements set up by Marketing and develop the technical part. And the Marketing is busy
finding paying customers for our newly developed product. [..] R&D activities are following up on
market demand. In our organization they really are just carrying out what other departments and
the markets tells us to do and explore.
One company even showed that they still have a product-centric view and still rely on the
products they develop to transform them into a solution:
[Int#06]
We are a technology-driven company and we will always be. It is true we look more for market
opportunities but almost all of our solutions come from a technology being developed. We have
dedicated service development teams that look at how to add services to these systems after the
technology is developed. But technology will always be the most important driver for us.
Looking at the comments of the interviewees and from other interviews It became clear that the
most important shift in role was for people who were working in the front-end as they are being
tasked with gathering as many market signals they can and have to change their way of selling
solutions instead of just products:
[Int#10]
The sales force needs to adjust to selling solutions instead of just products. This requires a different
mind-set and selling abilities. I think that is the biggest change for our company that needs to take
place. The role of R&D stays pretty much the same, developing new products to better meet the
demand of customers and in the new strategy also develop accompanying services with those
products, with the details they get from our customer-facing units.
For the most part however it can be concluded due to the increase of companies being market
driven, the role of R&D within the organization plays a less prominent role compared to the
traditional view. The role for R&D departments will be much more supportive in helping the
customer-facing units develop the right technological parts of solutions and be responsible for
designing and building the right building blocks for solutions. However the role of R&D would
not be fully supportive as a lot of companies still rely on technological excellence to create better
solutions. Although even that may also be diminishing as companies start to rely more and more
on external partners for such knowledge and technological expertise. Interviewee#09 noted that
this is happening within their firm, i.e. the company is more and more growing as a solution
deliverer and focuses on building the right services and solutions and outsource the
technological aspects of the solution to their partners. This would mean that eventually large
solution providers would look more like pure-service providers than manufacturers.
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4.2.3. Information flows
Communication between marketing and the R&D departments has been a research topic for
years when companies were manufacturing only goods. The role of the customer was already
important for companies to create the right products that meet the needs of the customers. With
solution offerings part of the value is solving bigger problems and relief customers from noncore activities. This requires even more deeper understanding of the customer and their needs,
both voiced needs now as latent future needs. This in turn asks for better collaboration between
the departments and efficient flow of information from the departments that talk with
customers and the departments that develop solutions for those customer needs. A few examples
from interviews;
[Int#02]
Within our company there are a lot of sub-organizations. We also have many Business units in
other countries. To let these sub-organizations talk, we developed a central unit that steers the
processes of business and solution development called Support & Innovation. My example was
developed in department A, yet maintenance is done by another department. Combining all those
elements and transform those in a solution, that is done at Support & Innovation.
[Int#09]
We found that the needs were different for all sort of customers. We knew that we could meet that
demand but we didn’t. It turned out that departments were working apart on different projects. We
decided to change that. We strongly coupled the business development department with
innovation departments so they would work together on the same projects with the same goals.
[Int#10]
…Also the communication between customer-facing units need to improve so our R&D department
can react quicker. If they discuss more amongst themselves they can filter out similar customer
needs and send those market signals back so that R&D can start sooner on developing a product
that helps solve that need.
[Int#08]
Like I said, the departments are still the same, we didn’t restructure anything although it might
be a good idea. We did improve the communication between employees of different departments
by involving them from the start of the project and let them have their say on the project. This
increased the feeling of ownership people had in a project which resulted in a higher success rate
of our projects.
All the companies have tried to improve the communication as they saw that the information
flow was critical to the success of the solutions they sell. The example of interviewee 2 is also
described in literature as the strong center that coordinates the activities between the Front-end
and the Back-end. Interviewee # 10 has a valid point with that communication between frontend units may speed up the process for the back-end, where the R&D teams are situated, by
comparing market signals for similar needs across markets. This may increase the priority of the
project as it could be a new first-of-a-kind solution that is suited for development and
implementation with other potential/future clients. In the interviews it was also pointed out
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that there were other ways of gaining information. Interviewee #05 pointed out that they still
relied heavily on market research reports and not necessarily involved customers in all their
development activities. All in all the communication flows require much more effort and
perhaps even a dedicated management team in the form of a strong center. It did become clear
that the companies who already had incorporated the R&D/marketing interface in the past had
less problems and didn’t need to rely on an extra unit that governs the flows. This may be due
to the fact that they already understood the importance of customer involvement and had
already a customer-centric view instead of a product-centric view.
4.2.4. Barriers and hurdles
Talking with the interviews gave clear insights that changing into an organization that is able to
sell solutions is a troublesome process. The most important problems are highlighted and how,
if able, the companies overcame the hurdles.
An important hurdle companies faced was the process of understanding the customer.
[Int#02]
Something we have to learn is learning to read the customers and their needs. We are now
focusing on a single customer, the same goes for other countries that only serve one customer.
We need to learn to take a step back, look at our competences and use those to develop better
products for our customer with a higher degree of customization. Our company can do anything,
yet we have to adapt ourselves to the customer needs and look what specific capabilities the
customer needs from us.
[Int#10]
One problem is the ability to think customer centric. From the 30.000 employees we have only
500 talk to the customer. So very little people come in touch with customers and their needs and
employees live in their own world without paying heed to the needs of the customer. And with
that I mean the sub-conscious needs, so the drive and motivation of clients as to why they order
steel. That is something I want to address and where we as a company can grow. I think this is
something that needs to change in the culture of our company. So that we can learn to ask
ourselves: “what do we actually solve for our customer?” Furthermore we need to emphasize
more that the employees that interact with the customer are also the ambassador for the client
within our firm and that they need to do more to engage in the discussion as what is best for our
customer and translate that into workable projects within our organization.
The companies also have to learn that solutions are not for all of their customers;
{Int#10]
We also experienced that you need to be selective as to whom to offer our solutions. They are not
made to be generic. They are suited for some, who are willing to pay for the additional services,
but not all. So developing and offering solutions for a select few instead for a broad market is also
a barrier. That is related to delivering value with the solution. It may not add value to all
customers and they are not willing to pay for the extra bit. Also the mind-set of customers. To
them it is logical to only get what you need in products but with services it is totally different.
They expect additional services and do not see that in order to obtain the additional benefits they
also need to pay more. That is why we do not offer our services to everyone. Services are not to be
taken for granted.
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This was an important point because companies have trouble to capitalize on their value-adding
services. This may be due to the fact that their customers do not perceive the value-adding
services as an addition to their own business processes. This was an important bias Sharma &
Molloy mentioned and is a major hurdle in becoming a solution provider. This is also why it is
important to engage with the customer in the process to emphasize the importance of
developing and buying the solution will help succeed the customer in their markets. Moreover
from a budget point of view, if not all the firms see the value of a service it is hard to justify the
extra resources a solution provider allocates to develop the solution. In the end the solution
provider needs a return on investment and if the customer is not willing to pay the whole
strategy of turning solution providers is useless.
Interviewee#01 also mentioned that information flows are a bottleneck because of the way how
resources are allocated within the R&D departments of firms;
[Int#01]
Well, timing is terrible not so much information flows. In my experience, people who work at the
Front-end collect market signals and determine whether a project for a customer is a First-of-akind or a One-of-a-kind. The First-of-a-kinds are interesting as they may be a lead for future
solution offerings to other customers once optimized and standardized. So let’s say early 2014
Front-end discovers a signal that is worthwhile to investigate. Budget allocation for 2014 has
already been decided for R&D so the project is placed in the budget of 2015. Early 2015 budget is
allocated, late 2015 people start working on it. Early 2016 something is sent back to the Front-end
but the people who discovered the signal have either moved up and work somewhere in HQ, or
are gone to another company. Either way the people that work in the Front-end don’t know where
the signal was located and where to put it. The solution is not finished for implementation and
the project is a failure.
This is a serious issue and hinders successful implementation of solutions. Although the
timeframe discussed with the interviewee is just a simplified example, the window-ofopportunity for solutions are more precise than the window-of-opportunity of product launches.
This can be contributed to the fact that the type of customer needs in the solution business are
different from customer needs in the typical business-to-business market or even in the
business-to-consumer markets and the complexity of the offering to meet that need (complex
product-service combination vis-à-vis a product that meet the (unvoiced) need of the customer).
The cycle times of solutions are shorter. one interviewee said cycle time (time-to-market) of
solution is 3 to 5 years while the R&D departments were used to work with cycle time of products
of around 7 years or more. Lastly due to the turnover rate of people in the company, as illustrated
in the example, the information about what the customer wants is lost and this contributes that
the solution offering does not help the customer and doesn’t have value for the customer. These
are all reasons to engage deeply in co-creation with the customer to minimalize the loss of
information about the customer and ensure that the intended solution actually solves the
problem of the customer. This is also reflected in the research of Tuli et al. (2007) and the need
for better customer relation management.
The company of interviewee #05 solved the budget allocation issue by putting aside a special
fund in every Operating Division;
[Int#05]
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It depends. There might be topics on which this (failure of budget allocation) also happens within
our company. I think it depends on how big the market is or how big the customer is because you
can’t develop a solution for every customer. So it depends on the size and potential of the
solution. For bigger problems our timeframe is shorter than what you just described (cycle time
of 3 to 5 years). This is because we have a process where we have defined certain R&D budgets per
year, nevertheless there is still a lot of freedom within this year and within the budgets to make
new things that were not planned. This is what we call “opportunity-finding money” for when you
have a market-topic. When operating unit decides to do it, this budget can then be used to do this
project.
An important barrier, especially for R&D was changing the mind-set of the projects people
needed to work on. The experience showed that people looked down at services and did not
believe in them and making them unwilling to work on such projects;
[Int#10]
Another culture change is the fact that services really can add value, both the customer and to our
own organization. Often, especially in manufacturing firms, only products are seen as the moneymaker of the firm whereas services can also bring in revenue. This needs to sink in with our people
before we can move to the next step of selling solutions. This is also due to the fact that middle
management and employees do not really know what services entail for our business and how to
capture value with that.
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5. Discussion, limitations and future research
5.1 Discussion
The aim of the research was to investigate the changes that occurred when companies pursue
the Solution providing strategy with regard to the R&D department. The results from the
interviews showed that the companies were developing organizational structures that reflect
already findings from literature but there were also some new insights. The results are discussed
by comparing them with the proposed conceptual model and discuss them based on the four
sub-questions. In turn the answers of the sub-questions together are the basis to answer the
main research question.
Looking at the proposed conceptual model and comparing it with the results it showed that:
The need for a Front-end and Back-end Structure is critical for the success for a company that
sells solutions. The importance of processing customer input in the Front-end and developing
solutions in the back-end is imperative. Looking back at organization of R&D across the
companies of the interviewees showed that most of them were organized in the Back-end and
in decentralized teams, this is in line with Foote et al, 2001 and provides evidence that it is not
productive to have such activities in the Front-end. The most important aspect in restructuring
R&D however is doing it according to the appropriate strategy chosen on what kind of solutions
to offer. The degree to which the solutions are customized or subject to standardization is critical
to the way how R&D will best function to deliver such solutions. Highly customized solutions
require R&D teams with specific areas of expertise and are linked to the customer segment they
are working in whereas highly standardized solutions allow R&D to be organized on an
individual level because R&D employees can be assigned to projects and knowledge is more
generic and common across all employees. The notion that structure is subject to the kind of
strategy a company pursues is in line with what Galbraith (2002) found in his study and
incorporated in his Star Model. However this is juxtaposed with the findings of Shepherd and
Ahmed (2000) That advocated that back-end activities should be divided based on their area of
expertise in order to capitalize on intellectual strengths of different teams. Looking back at the
different ways the companies organized their R&D, Galbraith’s findings seem prevalent and the
findings of Shepherd and Ahmed are only applicable when the strategy allows a competencebased structure like it is in the case of company two.
The role R&D has within the organization, changes. As customer input and co-creation increases
in importance, the role of R&D diminishes as most important department of the firm.
Companies no longer rely on the technology push that comes from the efforts of Research and
Development but rather on the market pull and need from customers, this is in line with what
Shepherd and Ahmed (2000) found. Because of the importance of customer need companies
requires less Research activities and more Development activities to create the solution that best
deals and solves customer needs, this confirms the findings of Caceres and Guzman (2014) and
Davies (2006). A difference from what is found in literature is the emphasis of Research activities
regarding service development. In literature, scholars assume that companies know everything
about services, solutions and how they need to be developed. As the interviewee pointed out as
well as the reason for this paper, it is simply not true. Rather, Research activities should be
dedicated to get deeper understanding of the principles of service offerings and will also require
to be more on marketing research and consumer behaviour. Marketing research will have to be
done too, in order to get that deeper understanding of the customer and the motivations and
drives of that customer to become better in their market and understand their customers.
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Furthermore Development activities should consist of building modular components and assist
the Front-end in building the right solutions, especially the First-of-a-kind solutions that are
suitable to rebuild for future customers and future offerings.
What is new and not discussed in literature is that companies still rely on their own
technological excellence to create solutions. Although both interviewees and academics foresee
a supportive role for R&D in developing solutions (Davies et al., 2006; Foote et al., 2001; Nordin
& Kowalkowski, 2010) the interviewees also trusted on their own innovations to help their
customers. Only one interviewee mentioned that the company would use components of
competitors if it suited the client’s needs better. This is in sharp contrast with Davies (2007) who
argued that companies would become integrators and sellers of systems that were from multiple
vendors and did not necessarily include a company’s own products (Davies, Brady, & Hobday,
2007). Rather, companies are reluctant to incorporate other than one’s one products and some
even see their products still as the source of competitive advantage. This is an odd finding as a
lot of the interviewees mentioned that open innovation has become an important asset in the
development of new solutions. This might be explained that companies form alliances to develop
the service component better as that part is harder to imitate or simply that companies only
engage with customers for open innovation.
Accompanying this changing role is the way how customer information is communicated
throughout the company. The R&D/marketing interface of Declerq et al. (2011) needs to be
upgraded into a front-end/back-end interface whether or not with the use of a strong centre.
The fact that not all companies instated a strong centre is remarkable and in contrast with Foote
et al. (2001). Foote stated that strong centres are imperative to success for a company as the
strong centre needs to coordinate the workflows of back-end units and back-end units. However
only two of the interviewees said that they created such a unit and that coordination worked
rather well as a whole albeit not perfect. It may be so that a lot of companies have learned from
the past debacles with R&D and Marketing and put effort in integrating the workforce more.
This is not only the case for solution providers but for traditional manufacturers as well that
already had such practices by creating multidisciplinary teams as Troy (2008) shows in his
research. Another interesting point that misses in literature is covering the budget allocation.
Just as the front-end sales people need to be retrained to sell solutions rather than products, the
Back-end needs to reconfigure the use of Budget allocation to cope with sudden market signals
that require swift action. This reduces the cycle time and increases the success of
implementation of a solution. Using the same channels to communicate may reduce the loss of
information just as customer involvement in the process. Designing a digital platform or
database that stores customer information may prove useful if turnover rate is high among the
employees that work in the Front-end to ensure that R&D will get the much needed customer
information to build the solution.
The identified barriers to change found in the results are: (i) learning about the customer and
really know what they want what their drive is, (ii) streamline information flows and metrics to
speed up the cycle time of the solution, (iii) The mind-set of staff that services do not contribute
to the profit of the company and are not worthwhile to develop. The first barrier reflects the
conclusion of many scholars that all emphasize on the importance of customer involvement and
Galbraith (2002) in particular with the need for customer centricity. The second barrier is faintly
mentioned in some literature such as by Biege et al. (2012) but that governs more transparency
of the process within the company to increase the success of projects. Actually improving on the
cycle time by having a more flexible resource allocation is new insight not yet discussed as
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currently research is done on streamlining metrics for R&D and solutions (Sawatani & Fujigaki,
2014). The fact that there is resistance to change is something that almost no scholar talked
about while this is an apparent problem for companies. Only Davies (2006) mentions it on a side
when he explains how companies should organize for solutions. On a more general level it is
only Gebauer (2005) who discusses the service-paradox and points out that the managers of
companies are the barrier to change because of their cognitive biases. It might not be a surprise
that this was not reflected in the data as it is hard to identify one’s own actions as barrier and
interviewees were all managers.
Something new that was observed is the role of external partners in the R&D processes.
Companies stated that this is already important and is likely to grow as the trend of servitization
gains more momentum. Designing the activities in such a way that enables open innovation is
key in the future success of solution providers. Building networks and forging alliances with
strategic partners may speeds up the process and increases the quality of the solution. This
phenomenon of open innovation was already observed within traditional manufacturing firms
but seems to become more attractive now that solutions are harder to imitate and as a result the
willingness to share information has increased.
Reflecting back on the research question it can be concluded that the R&D department is still
important to the company when becoming a solution provider. The structure of the R&D
department follows closely with the type of solution the company offers to their customers.
Highly customized and unique offerings require more in-depth teams organized in their area of
expertise whereas more standardized solutions allow for more flexible teams and individuals.
Development activities are decentralized into different-back-end units to accommodate the
different customer-facing front-units with different customer needs. R&D will get a supportive
role in developing solutions for the Front-end units but still will have a leading role in developing
new products that can be incorporated in future and follow-up offerings to customers.
Furthermore R&D will have an important role in acquiring fundamental information about
service offerings and understanding customer needs.

5.2 Limitations and future research
All academic papers have limitations and this one is no exception. The sample group could be
enlarged for follow-up research comprising of multiple companies belonging to the same
industry to find more specific differences within the industry groups. This could be explored
more. Also there is the bias of the methodology. There was no partner in this research which
limits the options to discuss coding of the transcripts. The validity of the coding is increased
when discussion of the themes is possible. There are also limitations to this study. In the sample
were large companies that operated in the business-to-business arena. Any generalizations are
limited to these companies. However it is unlikely that small companies will rely on their own
R&D but will just partner up to because they cannot muster up the costly development process
alone. The sample is also too small to say some something about what strategy fits the best type
of structure. In this research companies adapted different structures for their R&D to fit the
strategy of the company. But the size of the sample is too small to say something as it may also
depend on the sector of industry the company is active in. A good step for further research would
be to study this effect in a quantitative setting. This will allow for generalizable claims for
companies how to adjust R&D given the type of strategy (customization vs standardization and
customer specific vs industry segments). That being said other research may be done for more
insights into the different strategies and classify them into different sub-strategies, something
Raddats & Burton (2011) have start doing in their latest research. This will make it easier to study
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the effects of strategy on the company as the strategy can be more easily identified. Related to
this, the topic of interdisciplinary teams may be interesting. In the traditional setting, R&D
teams were designed to be interdisciplinary to create a higher success rate of innovations (Troy
et al., 2008). But this topic is neglected in the current structures of R&D teams and Shepherd &
Ahmed (2000) even advocate to structure the R&D teams on areas of knowledge, creating
homogenous teams. I was unable to study this effect but is interesting to see how companies
have organized with regard to this topic and see if that impacts the quality of the solutions that
are developed.
Other interesting topics for future research may entail looking further into the barriers to change
within organizations. As open service innovation is taken off as well within companies new
possibilities for research will emerge. One interesting question might be how alliances affect the
R&D activities of a firm. This is reflected in the discussion of companies relying on their own
products versus companies that are divesting R&D and rely on external partner for technology
input.
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6. Implications for the company
The conclusion to this research coincides with the answers to the questions The target company
asked. Yes, there is a role for The research department to play when the strategy of solution
providing is embraced. Research will not become obsolete. Research will not remain the driving
force behind The target company’s revenue. Instead the role will change into a supportive one.
Research will support the customer-facing units with providing the necessary components of
the solutions. The building and assembling of the solutions will be done by people working at
the front-end units and Research will act as an internal supplier of the building blocks of these
solutions. Furthermore Research still has to engage in product innovation to be able to upgrade
solutions and start deepening the understanding of the service components of solution offerings.
Yet the focus will be on Developing activities rather than Research activities.
Currently Research is divided into three divisions with dedicated R&D teams working on
different product-lines for each division. Research has to realize that working on those product
lines is becoming less important. Instead the teams may be structured to accommodate different
consumer- and industry segments and work on components of industry specific-solutions to
solve the customer needs. This means that the research department and The target company as
a whole need to tear down the silos people are currently working in.
A great opportunity for implementation is the new division the target company is starting up.
As noted in the paper, one of the best ways to set up Front-end units and Back-end Units is by
starting a spin-off or a separate business unit in a protective environment in which initial
projects can be executed. Using this new division is a good way to experiment with the types of
solutions and build tacit knowledge on building solutions. By starting in a new unit, the mindset of people may be fresh and they may be more willing to work on projects they otherwise
wouldn’t deem useful. Eventually when this way of doing business gets enough critical mass
within the division it may be time to expand the experiences and knowledge to the other
divisions. This is another step further down the road in which other organizational structures
are restructured as well to accommodate solution selling. In the end The target company may
want to have a combination of organizational structures, that are able to sell solutions but may
also retain (parts of) business units to still sell stand-alone products.
When the target company as an organization has gained enough understanding of solution
selling, it can start looking at bigger organizational restructuring as more capacity is now
required to meet the demand. This entails the restructuring of (parts of) the other business units
and their sub-organizational units into front-end units and back-end units. This will impact the
research department. It will mean to a large extent that R&D teams working now on product
lines on either one of the divisions will have to be restructured. Teams will have to work more
on a project basis and be categorized on. Furthermore a shift is in the working teams. Research
will have to adapt Product units (R&D teams working on specifications of the product
components) and Service Units working on the service offerings that can be combined with the
specific products, designing the nature of value added services for typical customer segments of
The target company. These are the Development activities that are changed. Additionally The
target company need to orchestrate and redefine the Research activities to include marketing
and “consumer behaviour”. These activities need to be conducted by marketers and social
scientists to help the target company get better understanding of what the customers of the
target company’s customers drives and motivations are. The target company needs to learn this
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as well to better learn what the target company’s customers need. In this way The target
company can help his customers succeed in their markets, the essence of solutions. Next to this
The target company will have to conduct Research activities to get more fundamental knowledge
on the nature of service offerings. This is related to the earlier marketing and behaviour activities
but the drive of these activities is much more basic. Questions like what are services and how
can we develop meaningful services. With this kind of activities The target company can
improve the quality of the service components in the solutions and increase the overall value
that The target company can offer his customers.
Like the other companies the target company does not need to divest the traditional R&D
activities. Technological breakthroughs and product innovations remain important to the
company. Only the scale and scope of these activities need to be revaluated, which means that
resource allocation into these activities needs to be of a smaller amount in order to be able to
invest more in the new solution development activities. A good way to acquire knowledge for
such activities would be to engage in partnerships with companies with complementary
knowledge and co-develop new knowledge.
If the target company wants to be successful, the company should pay attention to have the right
people on the right places. The target company should hire and allocate current managers that
have a low aversion to change and have high commitment for success. This reduces the chances
of falling into the service-paradox trap. Having a high level of commitment throughout the unit
also increases the odds that people get ownership over their projects and may become less
reluctant of the projects they need to work on. This is a major barrier to change. Other important
challenges The target company needs to address is keeping cycle time low of solutions. The
target company can do this to have flexible resource allocation and put aside an annual sum that
can be used to develop solutions based on good market signals that would otherwise fall outside
of the yearly budget. Another, related issue is the turnover rate of employees. This is detrimental
to solution development. Employees in the front-end that design new solutions with new
customers may have moved up the corporate ladder or left the company when the solution is
developed and may hinder implementation process or feedback from the customer may be lost.
Because building and implementing a solution is a complex process with a lot of employees from
front-end units and back-end units are involved it is mandatory to have well-working
communication channels, to get information about the customer with the right people so that
the right solution may be developed according to the communicated needs. This requires a lot
of team work and meetings on regular basis between front-end and back-end units to verify if
the specification are still right and whether the customer needs have changed. Making use of
sophisticated IT may also be helpful. Such as the use of Cloud storage that is both accessible to
the Front-end and Back-end.
Lastly the research department needs to start building networks with the purpose of engaging
more in aforementioned open innovation with regards to solution knowledge. External partners
with technological expertise may be useful for capabilities not yet present at the research
department in areas of advanced computing but also on a more fundamental level gaining more
insights in how other firms are developing their service-offerings.
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Appendix

Interview guide
Part 1
In the first part of the interview, respondents will be asked to describe their core business and
market environment, their view on what a solution entails, the role and scope of solutions within the
organization, and how the organization has evolved towards offering solutions (Ulaga & Reinartz,
2011).

The questions:
a. Can you describe the core activities and markets of the firm?
b. Can you describe what in your view, or in the view of the organization, is meant with a
solution?
c. Where did the need for solutions come from in the firm?
d. Can you explain how the organization changed with the transition toward customer-centric
offering development?

Part 2
In the second part of the interview, respondents will be asked to indicate how the R&D department
functions within the firm. To facilitate this process, we will ask the interviewees to give examples of
specific situations regarding solution development. This is done to probe the specific facets of the
role of the R&D department and how the department is structured, as well as to understand the
exact meanings of each capability that is required within the R&D department, identified by the
managers.

Our main objectives for this part of the interview are:
I.
II.

To facilitate the emergence of key capabilities within Research & Development, grounded in
the managers’ own language (Ulaga & Reinartz, 2011).
To understand how the managers see the role, and the accompanied structure, of the R&D
department (or the teams undertaking innovative activities within the firm) within their
organization (Sawatani & Fujigaki, 2014).

The questions:
1.
2.

3.

Can you describe how the development of a solution is done within the firm? Maybe give an
example?
Which parts of the development process were done by the R&D department? In other words,
what is the exact function of the R&D department in your firm with regards to solution
development?
Can you explain who, or what department, is responsible for the development process of
products?

3.2 Have there been changes when the development process shifted towards solutions?
4. Have there been any reorganizations within the R&D department to accommodate solution
development instead of just product development?.
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5

6

7

8

4.2 Are there things missing in the organization or could be better when looking at the future of
the company with regard to the structuring of R&D and its teams?
Would you say that the role of R&D has changed since the company started selling solutions
compared with selling products in the past?
5.2 Follow up: Has R&D changed to take customer needs more into account?
5.3 Follow-up: Did you noted any differences in role for R&D in the organization as a whole, that
is has the role changed from leading to supportive?
5.4 Are there things missing or warrant additional comments regarding this subject?
Did you encounter any barriers or difficulties during the transition of the organization from
products to solutions?
6.2 If yes, give examples how you solved it
6.3 If no, why not?
6.4 Are there things missing or warrant additional comments regarding this subject?
How is the information about customer and market needs communicated within the organization
and how is it managed?
7.2 Follow-up: Has there been a change in information flows and/or its management when the
company changed from products to solutions
7.3 Follow-up: How is the information flow between Customer-facing Units and the responsible
units for development?
7.4 Follow-up: Does it warrant additional effort from senior management to organize the
information exchange better?
7.5 Are there things missing or warrant additional comments regarding this subject?
Are there any things you would like to add or comment on more?
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