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Management summary 

Context 

This research study focuses on the challenges small and medium-sized manufacturing enterprises 

(SMMEs) face in implementing integrated solutions and offers insights into how managers can 

intervene effectively. 

The servitization literature mainly focuses on the capabilities of large firms and not on SMEs. SMEs 

require more agile capability development practices, which did not receive much attention in the 

literature (Khanra et al., 2021). Similarly, large firms' capabilities and scenarios were used in the paper 

of Bigdeli et al. (2021), where the root causes of servitization challenges were researched. This gives 

the impression that, in general, SMEs do not get that much attention in the servitization literature 

(Michalik et al., 2019). It is noteworthy given the SMEs' potential for servitization because compared 

to large organizations, SMEs are characterized by less formal, lean, and flatter organizational 

structures (Troise et al., 2022). Due to the lower costs of reconfiguring their operational model with 

more superficial structures and fewer established routines and processes, SMEs are typically more 

nimble. They can adopt a servitization strategy more quickly. On the other hand, it should be noted 

that SMEs differ significantly from larger organizational forms and therefore require specific attention 

concerning servitization. Therefore the following main research is proposed:  

What are the challenges that small and medium-sized manufacturing enterprises (SMMEs) face in 

the implementation process of integrated solutions, and how to intervene appropriately in this 

servitization implementation process? 

Method  

The main methodology of this study is an inductive, qualitative approach using interviews as the data 

collection method. As the foundation for the study, a systematic literature review is executed, and the 

insights gained from the interviews are compared to the knowledge gathered from the literature 

review. The systematic literature review identified  19 key papers identifying 105 challenges and 36 

interventions. These were then classified into 5 five thematic areas. The qualitative research consists 

of three parts, intending to validate what was found in the literature and provide insights for SMMEs. 

The first part consists of conducting semi-structured in-depth interviews, where the respondents were 

allowed to provide relevant viewpoints and validate elements derived from the systematic literature 

review. These interviews were coded axially with the support of a coding scheme. This resulted in a 

total of 213 pages with almost 74,000 words. From these transcriptions, 369 relevant quotes were 

derived. The second part of the study involves an exploratory survey conducted among the same 

respondents to validate the theoretical challenges identified in the literature. In the third part, a focus 

group is held to validate and generate new management interventions. The findings of the three parts 

will contribute to drawing conclusions and gaining a deeper understanding of the implementation 

process of integrated solutions in SMMEs. 

Results & implications 

The research begins by highlighting the potential benefits of servitizing businesses and the interest of 

SMMEs like AMT Group in this strategy. However, it questions whether the potential can be justified 

or if too many obstacles hinder the successful implementation of integrated solutions. 

The interviews and mapping of the current service offerings of the case company reveal that 

challenges primarily stem from the current service add-ons. These challenges are relatively simple but 

become more prominent when implementing integrated solutions, representing the most advanced 



 
 

form of servitization. The study finds that services are developed gradually over the years based on 

existing capabilities within the firm rather than actively acquiring or developing new ones. The 

initiation of service provisioning is reactive, driven by internal or external feedback.  

The research identifies six major challenges. First, establishing a structure for implementing a 

servitization strategy proves challenging for SMMEs, as they often lack clear structures and protocols 

for their current offerings. Second, creating a demand and supply gap presents difficulties, as SMMEs 

are financially vulnerable and hesitant to invest in capacity without sufficient demand. This often 

results in extra workload for existing employees until the gap becomes sustainable. Third, capacity 

constraints hinder the implementation of a servitization strategy, as employees have to provide 

services alongside their regular tasks, and manufacturing companies lack selling capabilities. 

In addition to these challenges, the study acknowledges specific challenges unique to the case 

company, such as high customization levels hindering efficient manufacturing processes. Lastly,  the 

difficulties in exploiting services abroad due to language barriers and cultural differences prove to be 

a major challenge. However, these challenges are maybe less widely applicable to other SMMEs 

implementing integrated solutions. 

The study also offers managerial interventions which address the challenges above. To implement a 

servitization strategy, SMMEs need to be organizationally ready. This requires restructuring the 

organization, assigning employees specific tasks, appointing project managers, documenting 

processes, and developing protocols. Enhancing the software infrastructure can facilitate further 

structural development. Taking small steps and implementing services incrementally, along with using 

pilots at trusted partners, is recommended. Hiring additional capacity or outsourcing activities to 

partners can address capacity issues. Expanding partnerships is crucial for acquiring capabilities that 

cannot be developed internally or acquired due to liquidity constraints. 

The research emphasizes that SMMEs should adopt a broader vision of the challenges of implementing 

integrated solutions, as focusing solely on one challenge may neglect others. Building strong 

relationships and leveraging external resources and knowledge are vital for providing integrated 

solutions. The thematic classification of challenges and interventions can guide managers in 

identifying areas that require special attention based on their product offerings, service offerings, or 

existing partnerships. A classification assigns the thematic areas to the different phases of 

implementing integrated solutions in this implementation process. Considering their capabilities, 

managers should strategically determine what parts of the solution to handle internally and what to 

outsource. Proactively developing and selling integrated solutions to customers is also crucial. 

In conclusion, this study sheds light on the challenges faced by SMMEs in implementing integrated 

solutions and provides managerial implications to address these challenges effectively. By 

understanding and proactively addressing these challenges, SMMEs can successfully offer integrated 

solutions in their business operations. 
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1 Introduction  

1.1 Problem Introduction  

Services are being discovered as profitable and stable revenue streams to enhance the commoditizing 

base product business (Marks et al., 2011).  The process of shifting from product-oriented to product-

service or service-oriented business models is called servitization (Kowalkowski et al., 2017). 

Servitization was long considered only reserved for large production companies because they have 

the resources and network to realize such a change. However, this is no longer reserved for large 

production companies (Marks et al., 2016). Small and medium-sized manufacturing enterprises 

(SMMEs) also see the benefits and the considerable potential of servicing their business.  

Compared to large organizations, SMEs are characterized by less formal, lean, and flatter 

organizational structures (Troise et al., 2022). Due to the lower costs of reconfiguring their operational 

model with more superficial structures and fewer established routines and processes, SMEs are 

typically more nimble. They can adopt a servitization strategy more quickly. However, SMEs face 

constraints that put them at a disadvantage compared to larger competitors, a phenomenon referred 

to as "liability of smallness" in the literature (Eggers, 2020). This “liability of smallness” means that 

smaller firms typically have fewer resources, making them more vulnerable to internal and external 

events. To counteract this vulnerability, SMEs can leverage external relationship networks to 

overcome their liability of smallness and gain access to resources and capabilities that are not 

internally available (Chan et al., 2019). Moreover, leveraging the firm's technological capabilities can 

enable SMEs to compete with larger firms (Adomako et al., 2022). Digital technologies, such as CRM, 

ERP, MES systems, and IoT, are becoming more flexible and accessible for SMEs (Troise et al., 2022), 

providing SMEs with useful tools to implement a servitization strategy.  

While most companies understand the benefits of servitization, they struggle with the large-scale 

integration of this business model into the product and service portfolio (Tilliette, 2021). Besides, the 

companies’ resource bases, organizational capabilities, structure (Baines et al., 2009), and cultural 

changes (Kowalkowski et al., 2017) must be reorganized. First, the culture shift from 'products' to 

'services' is complex and requires great maneuverability from firms (Marks et al., 2016), which is 

striking because maneuverability is not a characteristic of a large company, yet servitization is reserved 

for large companies. It is in line with what the paper from ATOS Consulting (Marks et al. 2011) states, 

who argue that servitization in smaller firms pays off while it proves to be more problematic in larger 

firms. Secondly, finding the right people with the required capabilities for the service activities and 

people who can guide the transition is vital (Marks et al., 2011). It could be a problem because 

companies often lack this specific knowledge, especially SMMEs. The last factor is the structural part 

of the company because an inadequate organizational structure inhibits service innovation 

(Kowalkowski et al., 2017), often requiring significant organizational change.   

With servitization, the business model becomes more customer-centric. The company shifts from a 

product-oriented to a customer-oriented business model. The abovementioned factors should be 

considered while engaging in the servitization process. Nevertheless, if servitization is correctly 

implemented, it ensures a much stronger relationship with customers in the long term (NIBC, 2018). 

On the contrary, servitization could prove risky (Marks et al., 2011) if not fundamentally executed. 

Benedettini et al. (2015) found that the number of bankruptcies is much higher for servicing 

companies than for non-servicing companies. That is why companies should be aware that the risks 

of servitization sometimes outweigh the benefits. In the servitization literature, this is often referred 

to as; “the servitization paradox" (Brax et al., 2021). 
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The term servitization was first introduced in the literature by Vandermerwe and Rada in 1988, which 

define servitization as ‘’bundles of customer-focused combinations of goods, services, support, self-

service, and knowledge to add value to core product offerings.’’ (p. 314) However, the concept of 

servitization is far from new. The combination of services and products dates back as far as 150 years 

ago (Schmenner, 2009). At the end of the 19th century, manufacturing firms started integrating 

services forward and backward into their operations. First, by controlling their supply chain and later 

by integrating services with manufactured goods. Through the years, this developed into more 

advanced product-service combinations and became widely adopted in various industries.  

In the decades after the first introduction of servitization in the literature, many different definitions 

have been proposed by scholars from a wide range of scientific disciplines (Pinillos et al., 2021). This 

wide range makes it difficult to make a generally accepted definition. This thesis focuses on the 

manufacturing industry and, in particular SMMEs. In this industry, the services provided are generally 

divided into three types, i.e., ‘’base’’, ‘’intermediate’’, and ‘’advanced’’ services (Baines & Lightfoot, 

2014). Base services are defined by product provisioning. Intermediate services are defined by the 

maintenance of the product condition, and advanced services are defined by a capability delivered 

through the product's performance. These advanced services combine the services with products to 

provide a refined offering critical to the customer’s core business process (Baines & Lightfoot, 2014). 

Similarly, Marks et al. (2011) divided the types of companies into four different types, i.e., “Product 

manufacturer,” “Value added manufacturer,” “Full-service provider,” and “Integrated solutions 

provider.”  The terminology used by Baines and Lightfoot (2014) is very similar, except they added one 

extra term called the ‘’simple product manufacturer”, which can be considered a manufacturer that 

gets their revenue from solely selling products. 

Implementing base and intermediate services is often not that hard for manufacturing companies. 

Many companies already provide some variation of the ‘’ base” or “intermediate” services. However, 

advanced services are something different. This refers to the process of fully integrating services and 

products. This often requires systematic change within a company, which might explain why these 

types of services are less adopted. The integration phenomenon is described differently in the 

literature in various forms. This will be discussed in the next section.  

In the literature, different types of product-service integrations can be found. Firstly, a hybrid 

offering/innovation (Shankar et al., 2007) combines one or more goods and one or more services, 

creating more customer benefits than if the good and service were separately available. The combined 

goods and services differ from one another along two primary dimensions: complementary and 

independence. This refers to whether an offering can be sold separately or not. For example, iPhone 

and Appstore can be seen as complementary, whereas a car and a maintenance contract could be 

considered independent. Secondly, solutions (Tuli et al., 2007) involve a combination of goods and 

services, and these services need to ‘’work with each other’’ as an integrated set. Furthermore, these 

solutions are designed to address customer requirements, which means that they are customized. 

Thirdly, a product service system (PSS) (Morelli, 2002) is a marketable set of products and services 

capable of jointly fulfilling a user’s need. A PSS consists of three things, i.e., (1) a tangible product, (2) 

a service like an activity, and (3) a system which is a collection of elements and relations (Baines et al., 

2007).  
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Overall, the different types of product service integration all tend toward the same phenomenon. In 

this thesis, the definition of integrated solutions by Brax & Jonsson (2009) will be followed: 

A bundle of physical products, services, and information, seamlessly combined to provide more value 

than the parts alone, that addresses customer’s needs concerning specific functions or tasks in their 

business system; it is long-term oriented, integrates the provider as part of the customer’s business 

system, and aims at optimizing the total cost for the customer. (p. 541) 

This definition gives the most extensive explanation of the type of servitization addressed and how 

this translates to the customers and the business model.   

1.2 Problem background  

There are many different types of integrated solutions that all require a capability of some sort. 

However, the servitization literature mainly focuses on the capabilities of large firms and not on SMEs. 

SMEs require more agile capability development practices, which did not receive much attention in 

the literature (Khanra et al., 2021). Similarly, large firms' capabilities and scenarios were used in the 

paper of Ziaee Bigdeli et al. (2021), where the root causes of servitization challenges were researched. 

This gives the impression that, in general, SMEs do not get that much attention in the servitization 

literature (Michalik et al., 2019). It is noteworthy given the SMEs' potential for servitization (as 

discussed in the first paragraph). 

On the other hand, it should be noted that SMEs differ significantly from larger organizational forms 

and face other challenges requiring specific attention concerning servitization (Michalik et al., 2019; 

Valtakoski & Witell, 2018). Moreover, the “liability of smallness” (Eggers, 2020) from SMEs needs to 

be considered, especially within the context of servitization. The limitedness of service provisioning 

and integration capabilities covers the liabilities of smallness in the servitization context of 

manufacturing firms.     

The challenges that SMMEs might face in a further developed stage of servitization (i.e., integrated 

solutions) is the starting point of this thesis. For SMMEs, knowing what challenges they might 

encounter before implementing a servitization strategy and how management could intervene 

adequately could be very beneficial.  

A practical example is that of an SMME, AMT group.  AMT group is interested in the next step in service 

provisioning and wants to integrate its products and services. They see the potential value and the 

need to become more service oriented.  AMT group has grown over the past 28 years into a full-

fledged production company for industry and railroad with about 50 employees.  

AMT Group consists of two divisions, each with specialized expertise. 

1. AMT Machinebouw BV designs and delivers complete machines or production facilities, ready 

for use, and semi-finished products and parts for other companies. 

2. AMT Rail Road BV develops, produces, and delivers one-of-a-kind railway rolling stock, railway 

trailers, and modifications to existing vehicles. 

The railway unit of AMT group operates in 11 different countries across Europe, which is divided into 

three regions: (i) North West Europe (Sweden, Norway, Denmark, Finland, Ireland), (ii) South Europe 

(Belgium, France, Spain, Portugal), and (iii) East Europe (Germany, Poland, Switzerland, Austria). This 

international appeal is present because they operate in such a niche market. The Mechanical 

engineering division mainly has a more regional focus area. They only operate in the West-Brabant 

area and continue to supply to local customers in the Breda area.  
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The fact that AMT group has two completely different operating areas and orientations and an 

international focus makes it an interesting case company for exploring implementing a servitization 

strategy. By implementing such a strategy, the challenges AMT faces can provide valuable insights.  

AMT group is constantly exploring different opportunities where its knowledge and know-how can be 

applied. Its goal is to be less dependent on high customer-specific demands and shift its activities to 

selling products it has marketed. These products will eventually be produced on a larger scale, from 

small to large series. This does not mean that AMT will abandon all customer-related activities. 

Moreover, it wants only to strengthen the relationship with its customers and attract new ones by 

generating value. The services that require minimal investment, like base and intermediate services, 

are already being implemented. However, further developed forms of servitization require more 

structural changes within the firm, which are harder to achieve.  

Figure 1 

Operating area’s AMT group. 

 

1.3 The objective of this research   

SMMEs are facing several challenges with the implementation of a servitization strategy. Despite their 

potential and the fact that software and smart systems are becoming more accessible for SMMEs, the 

servitization literature remains limited to large companies and multinationals. Therefore, the main 

objective is to research what challenges SMMEs face and how management can intervene 

appropriately in the servitization implementation process. The focus is thus not solely on identifying 

challenges but also on how management can prevent or solve these challenges (i.e., intervene 

appropriately). The focus is primarily on integrated solutions because this further extended form of 

servitization faces the most challenges due to, amongst others, its laborious nature (Brax & Jonsson, 

2009). 

1.4 Main research question 

To address the main problems described in section 1.2 and to stay in line with the goal of the thesis 

described in section 1.3, the following main research question is formulated: 

 

What are the challenges that small and medium-sized manufacturing enterprises (SMMEs) face in 

the implementation process of integrated solutions, and how to intervene appropriately in this 

servitization implementation process? 
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1.5 Sub questions 

The questions that support answering the main research question from section 1.4 are drawn in this 

section. To further elaborate on integrated solutions, what is involved, and how it is described in the 

literature, the following sub-question is drawn:  

RQ1: What are integrated solutions?  

Next, it is good to understand the strategy and the process with corresponding phases for the 

implementation process of integrated solutions, which resulted in the following sub-questions: 

RQ2a: What is the strategy for implementing integrated solutions for SMMEs? 

RQ2b: What are the phases of implementing integrated solutions that can be distinguished? 

Implementing integrated solutions can lead to various challenges, as identified in the literature, 

focusing on SMEs and large multinationals. Addressing these challenges requires action from 

management. Hence this research aims to identify management interventions. Furthermore, these 

challenges and interventions can be categorized into five thematic areas within the context of 

servitization. As a result, the following sub-questions are proposed: 

RQ3a: What challenges can be identified from the literature? 

RQ3b: What management interventions can be identified from the literature? 

RQ3c: How can the challenges and interventions be classified in the five thematic areas?  

A case study will be carried out to validate which theoretical challenges and interventions are relevant 

for SMMEs. These theoretical findings will be tested in a practical setting. Thereby answering the 

practical part of the sub questions, RQ3a and RQ3b. 

1.6 Relevance of this thesis 

The relevance of this thesis will be discussed in this section. The foundation of this thesis originates 

from a personal interest in the subject and direct feedback from the industry. The personal interest in 

servitization arises from the background of the author. With a bachelor's degree in industrial design, 

the focus always lies on products, but while exploring other forms of revenue next to products, the 

importance of services became clear. The industry feedback originates from the AMT group, briefly 

discussed in section 1.2. AMT group is a typical traditional production company that is growing very 

rapidly. AMT group sees the potential value of services and the need from their customers to become 

more service oriented.  

The servitization process, which AMT was unfamiliar with initially, seems to fit the company's course 

perfectly but also directly presents some challenges. The practical relevance of this thesis is that 

companies like AMT group might face similar problems, and the findings of this thesis could be 

valuable when implementing a servitization strategy. However, the feedback from the industry is not 

entirely unfounded. Several papers suggest that the subject of servitization should be investigated for 

SMEs, as most papers focus solely on multinationals for their research purposes (Ziaee Bigdeli et al., 

2021; Khanra et al., 2021). Additionally, it is unclear whether the various challenges of servitization 

mentioned in the literature apply to SMMEs like AMT. Therefore, it will provide new insights into 

identifying or verifying challenges focused explicitly on SMEs in the manufacturing industry, which 

contributes directly to the literature. Lastly, the implemented management interventions will provide 

insights regarding the likelihood of using and the feasibility of a servitization strategy in SMMEs. 
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1.7 Thesis Outline  

This thesis will be qualitative research containing a literature analysis, a systematic literature review, 

and a case study. The sub-questions 1, 2, and 3 will be answered in the literature analysis and the 

systematic literature review, forming the foundation of the qualitative research. The method follows 

accordingly. The goal is to validate theoretical challenges and management interventions in a real 

setting and identify new ones. This validation and identification process will be done via a case study 

at AMT group. This case study will answer the last sub-questions and provide a detailed overview of 

what is relevant for SMMEs and what is not. 

2 Theoretical background 

In this chapter, insights are gathered from the literature. First, it is essential to choose the appropriate 

research method. This background will consist of two parts. The first part is a literature analysis, which 

is an analysis of the servitization (integrated solutions) literature. This part focuses on this research's 

theoretical context and helps establish a solid intellectual foundation for this study. The second part 

is a systematic literature review where the challenges and interventions will be extracted from the 

literature, which serves as the foundation of the qualitative part of this research. The literature 

analysis answers the sub-questions RQ1, RQ2a, and RQ2b. The systematic literature review approach 

is used because it evaluates and summarizes all relevant information explicitly and reproducibly 

(Noble & Smith, 2018). The systematic literature review answers the sub-questions RQ3a, RQ3b, and 

RQ3c raised in section 1.5. The goal is to synthesize the challenges and interventions to provide a clear 

overview of the findings. The findings will then be verified through a case study at AMT group.  

The first section (Section 2.1) will provide a more in-depth understanding of integrated solutions. The 

strategy and implementation phases will be discussed in detail. The following section (2.2) will discuss 

the resources and capabilities needed for integrated solutions. In Section 2.3, a systematic literature 

review will be conducted to extract the challenges and interventions from the literature, and these 

will be synthesized and classified into thematic areas. Lastly, the review results' thematic areas will be 

classified into the phases of the implementation process. 

2.1 Integrated solutions 

To better understand what integrated solutions are and thereby simultaneously answer the first sub-
question, this section focuses on how integrated solutions originate, how integrated solutions are 
defined in the literature, and how integrated solutions can be classified.  
 
Offering complete or integrated solutions to customers is not something new. It can be traced back to 
the 1980s when Build-operate-transfer (BOT) infrastructure projects were introduced. At that time, 
an absence of government public funds triggered the private sector to enter into contractual 
agreements that included financing, construction, and operation of (capital-intensive) projects (Brady 
et al., 2005). This method has effectively addressed the world’s demands for increased infrastructural 
development (Kumaraswamy & Zhang, 2001). Thus, a single company offers a complete solution under 
a (contractual) agreement with another entity, managing all third parties involved.  
 
So, the concept of integrated solutions has been around for a longer time, but the terminology was 
changed later to integrated solutions. In the literature, multiple papers present a clear view of the 
term "integrated solutions" (Brax & Jonsson, 2009; Windahl & Lakemond, 2006; Storbacka, 2011; 
Brady et al., 2005; Windahl & Lakemond, 2010), with only minor variations in the facets of integrated 
solutions. It is generally accepted that integrated solutions are the most comprehensive in the 
servitization transition. According to Ruizalba et al. (2016), the most comprehensive definition of 
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servitization must consist of most of the following elements; improvements of processes and 
capabilities, increased competition through product service system development, adoption of the new 
business model(s), mutual value creation, intra and inter-firm communication channel development, 
co-creating solutions with customers, generating new sources of revenue, improving performance, 
establish long term relationships with a sustainable competitive advantage, and becoming more 
customer oriented.  
 
According to Windahl and Lakemond (2010), integrated solutions can be divided into four categories 
along two dimensions. The first dimension concerns the firm's orientation: process vs. product-
oriented, while the second dimension concerns customer interaction: transactional vs. relational. This 
results in identifying four categories, i.e., basic installed, maintenance, professional services, and 
operational services.   
 
To get a better understanding of what the differences are in the servitization literature, Johnson et al. 

(2021) synthesized the development process of servitization. They constructed a theoretical 

framework by identifying systematic and theoretically informed research themes (see Figure 2). The 

core themes that Johnson et al. (2021) identified from the integrated and product services system 

literature are modularity, platforms, ecosystems, risks, and governance. Five themes are all 

interdependent in the servitization process. One of the critical points in the emergence of ecosystems 

and integrated solutions is modularity. Modularity is divided into four instances, i.e., product, service, 

information, and process modularity (Johnson et al., 2021), where process modularity is one of the 

most vital ones with integrated solutions (Jacobides et al., 2018). Cooperation with actors is vital to 

access resources in the ecosystem because not everything can be provided internally. Coordination 

and control are also essential mechanisms in the servitization literature. For example, coordination 

efforts between firms can mitigate risk (Bastl et al., 2019). As mentioned before, risk is also an essential 

factor that must be considered for firms seeking to servitize (Neely, 2008). The themes discussed by 

Johnson et al. (2021) are progressing along the complexity axis from relatively simple (product-service 

systems) to complex (integrated solutions).  

Figure 2 

Theoretical framework (Johnson et al., 2021) 
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Firms that engage in providing integrated solutions are often trigged by technological opportunities, 
commercial threats/increased competition, customer demands, or declining margins (Nordin et al., 
2013; Windahl et al., 2004; Windahl & Lakemond, 2006; Roehrich & Caldwell, 2012; Storbacka,  2011). 
The impetus for manufacturing firms to engage in integrated solutions is generally business growth, 
commercial innovation, and a more stable source of income (resistant to the economic cycles) 
(Windahl et al., 2004; Nordin et al., 2013). Manufacturers increase their proactiveness while engaging 
in product service integration. Instead of waiting for the demand for service provisioning, they follow 
a proactive strategy by selling contracts and equipment availability (Windahl et al., 2004). This strategy 
can be divided into vertical- and horizontal-integrated solutions. Vertically integrated firms offer 
solutions to customers within a specific industry, whereas horizontally integrated firms offer solutions 
across different industries.  
 
Customers are increasingly interested in complete solutions (Nordin et al., 2013). It is one of the 
primary triggers for companies to provide these integrated solutions. By providing integrated 
solutions, the focus of the firm shifts from the product to the customer (relation). In this way, offering 
integrated solutions to customers instead of single products could enable firms to improve customer 
satisfaction and enhance customer loyalty. For firms with a long manufacturing tradition with a deeply 
rooted product focus, it is very challenging to shift towards integrated solutions. Often there is a 
robust company culture, which has been there for years, where employees grow up with a narrow 
vision of traditional product manufacturing. According to various sources, one of the main focus points 
is to become more customer-oriented (Brax & Jonsson, 2009; Windahl & Lakemond, 2010). Some even 
argue that customer centricity is essential in developing product service offerings (Sawhney et al., 
2004) or integrated solutions (Windahl & Lakemond, 2006). This is probably explained by customers 
being increasingly interested in complete solutions for their problems instead of separate products 
and services that only partially solve them (Nordin et al., 2013). The interdependency between 
supplier and customer is an essential factor in the four categories of integrated solutions from Windahl 
and Lakemond (2010). Moreover, the more the offering is linked to the customer's core process, the 
more dependent the customer becomes on the supplier, which benefits the supplier. Also, integrated 
solutions providers generally have close, long-term relationships with key customers. 
 
Becoming an integrated solution provider is thus complicated, with many factors that must be 
considered. Section (2.1.1.) discusses the factors to consider while implementing such a servitization 
strategy.    
 

2.1.1 Strategy  

Manufacturing companies that traditionally have a strong product focus face significant challenges 

when developing an integrated solution strategy (Oliva & Kallenberg, 2003). Implementing an 

integrated solution requires new capabilities, metrics, performance measures, and incentives. The 

business model shifts from focusing on short single transactions towards long-term customer 

relationships by offering high-value solutions (Windahl et al., 2004; Storbacka, 2011). Changing 

metrics, performance measures, and incentives can all be considered organizational change (Oliva & 

Kallenberg 2003), which means that they are all accompanied by specific challenges, which will be 

discussed further in section 2.4. To a certain extent, capabilities can tackle particular challenges, but 

the biggest challenge is developing capabilities to become an integrated solutions provider (Windahl 

& Lakemond, 2006). The capabilities needed for developing integrated solutions will be discussed in 

section 2.2.   

An implementation strategy for integrated solutions will consist of a set of capabilities and practices 

to set (i)  goals/a vision, define (ii) focus markets and segments, develop  (iii) segment-specific 

strategies, and thereby consider (iv) a solution portfolio (since firms rarely develop one solution), and 
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(v) how to manage risks associated with the implementation of such a business model (Storbacka, 

2011). First, important to recognize is that when pursuing the vision/goal of becoming an integrated 

solution provider, it changes the earnings logic of the firm, which will require the allocation of 

resources. Second, an integrated solution does not fit all customer segments, so an integrated 

solutions provider must define focus markets and customer segments. Third, developing a 

segmentation strategy should be based on an analysis of the performance of customers and their 

future potential (Storbacka, 2011). Fourth, solution portfolio management requires a dynamic process 

of evaluating, selecting, and prioritizing product and service components while developing integrated 

solutions (Hakanen & Jähi, 2021). Lastly, high-profile, large-scale procurement arrangements are 

needed (Johnson et al., 2021). Risk management is crucial because it can reduce or mitigate financial, 

performance, or social risks (Minerbo & Brito, 2021).  

When the implementation strategy is clear, the process of implementing the strategy starts. The 

process continues through a couple of phases discussed in the next section (2.1.2).   

2.1.2 Implementation phases 

Despite the growing integrated solution literature, there is still very little that offers a blueprint for its 

implementation (Davies et al., 2006). However, surprisingly, the integrated solutions business model 

and servitization are becoming widely adopted in the manufacturing industry in recent years. 

Therefore, the connection was made with a similar term in literature.  

The business ecosystem literature is consulted to establish a diverse set of phases of integrated 

solutions. Several papers emphasize the similarities between business ecosystems and advanced 

forms of servitization, i.e., integrated solutions (Li et al., 2022; Pidun et al., 2019; Kahle et al., 2020). 

Integrated solutions refer to offering the solution itself, whereas the business ecosystem refers to a 

group of largely independent economic players needed to provide this solution (Pidun et al., 2019). 

Although technically possible, offering an integrated solution without a business ecosystem would 

require a company to develop, produce, and execute every aspect within the same organization 

without any stakeholders involved. However, it is rarely the case due to the "liability of smallness" 

(Eggers, 2020), especially for SMEs. Therefore, it is widely accepted that a business ecosystem is 

always present with an integrated solution. 

Business ecosystems often emerge naturally and are built by an orchestrator. This orchestrator, often 

a natural leader, encourages others to join defined standards and acts as an arbitrator (Pidun et al., 

2019). The natural emergence of an ecosystem condenses out of the original swirl of capital, customer 

interest, and talent generated by an innovation (Moore, 1993). A business ecosystem always has one 

(rarely two) ecosystem leader(s), which is a company that partners with multiple independent but 

complementary organizations, allowing the offering of an integrated solution (Stonig & Müller-

Stewens, 2019; Kahle et al., 2020). Another similarity between business ecosystems and integrated 

solutions is that they are characterized by high levels of modularization, customization, and 

coordination (Kohtamäki et al., 2019; Pidun et al., 2019). Thus, the orchestrator of an integrated 

solution is also a business ecosystem leader, which means that the development phases of a business 

ecosystem and integrated solutions could be considered the same. 

Across the literature, there are often three phases of ecosystem development which all refer to the 

same concept, the three subsequential phases: birth, expansion, and maturity (Senyo et al., 2019). In 

the birth phase, an ecosystem leader has to build the required activities, capabilities, and resources 

by recruiting critical partners and clients in sufficient quantity and quality (Stonig & Müller-Stewens, 

2019). Subsequently, customers’ wishes must be clear: the value of a new service or product and the 

best delivery form (Moore, 1993).  In the expansion phase, the basic structure and rules of the 
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ecosystem have reached a consensus. In this phase, the competitive aspects of the ecosystem become 

more critical (Stonig & Müller-Stewens, 2019). Therefore, positioning the ecosystem versus rival 

ecosystems is vital, boosting competitive advantage by partnering (Kolagar et al. 2022). The maturity 

stage represents a peak growth in ecosystem development, with high mutual beneficial relationships 

between actors and improved value co-creation (Senyo et al., 2019). The ecosystem leader can 

convince existing and new ecosystem actors how the value created jointly will differentiate them from 

other global competitors to all benefit from the cooperation.  

To summarize, the implementation process of becoming an integrated solutions provider requires a 

few steps. First, the strategy must be defined, containing a clear vision/goal, defining a focus market 

and customer segment, and developing a segmentation and solution portfolio strategy. While at the 

same time considering the associated risk. Secondly, when the strategy is established, the 

implementation will follow three phases:  birth, expansion, and maturity. Many challenges will occur 

in this process, and it is up to management to intervene appropriately. Developing and implementing 

an integrated solution will require various capabilities, which will be discussed in the next section (2.2).   

2.2 Resources and Capabilities  

Capabilities form the basis of the implementation process of the integrated solutions provider (Brax 

& Jonsson, 2009). Resources are wat the firm owns, whereas capabilities are what the firm can do 

(Ulaga, W., & Reinartz, W. J. 2011). Helfat and Liebermann (2002, p. 3) define an organizational 

capability as a “firm’s capacity to deploy resources for a desired end result.” Thus, resources and 

capabilities are mutually inclusive, which means they are a prerequisite for the implementation 

process of integrated solutions.  

The term ’capabilities’ is broad and can be divided into categories, each requiring complementary 

resources. All capabilities can apply to an integrated solution. Sometimes specific resources are 

unavailable within a company, but this does not mean engaging in integrated solutions is impossible. 

Sometimes it is perfectly possible to outsource some of the capabilities to partners and abandon 

capabilities that are no longer needed (Davies et al., 2006). According to Davies et al. (2006) and Brady 

et al. (2005), firms must develop four key capability categories when becoming integrated solution 

providers. These categories are systems integration, operational services, business consultancy, and 

financial services (Davies et al., 2006; Brady et al., 2005). 

Systems integration typically means the capability to design and integrate physical components of the 

solution, including hardware and software, into a functioning system (Davies et al., 2006). Operational 

services include intangible services such as maintenance, spare parts supply, training, and software-

based services embedded in the physical product (Davies et al., 2006). In the case of business 

consultancy, firms provide advice on how to identify, diagnose, and solve operational and strategic 

problems. Consultancy in this form can be developing a business plan or advising on exploiting the 

potential of complex new technologies. Lastly, financial services help customers purchase high-cost 

products and manage an installed base of capital assets. Furter is the distinction made between the 

single-vendor and multivendor capabilities. Firms that follow a single vendor strategy provide their 

solutions with solely their capabilities, while firms applying multivendor strategies incorporate the 

capabilities of other firms to provide a solution. For solution providers that are generally service-

based, this multivendor approach enhances flexibility since they can utilize technologies and products 

from leading firms (Davies et al., 2006). It could also benefit generally product-based firms since parts 

could be outsourced to other manufacturing firms. For example, Alstom Transport, which specializes 

in providing solutions in the railroad industry, outsources 90% of the components incorporated in its 
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train and signaling systems products but offers a total solution. Often, firms are not fully multi or 

single-vendor oriented but a combination of both. 

2.3 Systematic literature review design  

The systematic literature review was set up to synthesize the challenges encountered in the 

implementation process of servitization in general and how to intervene appropriately from a 

management perspective. The review process follows four stages based on the papers of Wolfswinkel 

et al. (2013) and Xiao and Watson (2019) but is adjusted for this study. A systematic literature review 

begins with stage one, the “definition” stage, where explicit inclusion and exclusion criteria are 

formulated, the search engines are defined, and the search query is developed. Then, in stage two, 

the “search & select” stage, the literature is searched, refined, and searched using forward and 

backward citations. In stage three,  the “analyze” stage, the papers are assessed based on quality, the 

relevant data is extracted, and the data is synthesized. Lastly, stage four,  the “report” stage, is where 

the exact process of literature search, screening, and quality assessment is displayed, and some minor 

conclusions are drawn. In Figure 3, a graphical representation of the systematic literature review 

process can be found. 
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Figure 3 

The systematic literature review process  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. The figure is inspired by Wolfswinkel et al. (2013), and Xiao and Watson (2019)  
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2.3.1 Search criteria 

Several inclusion and exclusion criteria are formulated for the systematic literature review to select 

only the most relevant papers that cover this research. Researchers generally filter the pool of studies 

based on relevance and acceptability. Meline (2006) states that the criteria often are divided into six 

categories: “study population,” “nature of the intervention,” “outcome variables,” “time period,” 

“cultural and linguistic range,” and “methodological quality.” For the “time period,” only the last 20 

years were considered because servitization is becoming more popular, and more papers include this 

term nowadays. On the other hand, it is a broad term, meaning that not all papers will fit this research.  

Ideally, the focus of the study population should be SMMEs. However, it is essential to note that this 

requirement is not strictly mandatory, as the existing literature on integrated solutions primarily 

revolves around multinational companies. In this case, the nature of the intervention is not very 

applicable because this relates explicitly to all features of the operations of interest, like length, timing, 

and dosage. Similarly, the outcome variables are also not applicable since they target the severity of 

specific measures. The linguistic range is English in principle because this is also the primary language 

of this thesis. Although papers in Dutch or German can also be used, only English papers will be used 

for understandability and reproducibility reasons. The cultural range, on the other hand, should have 

something in common with the manufacturing of products.   

There are several methods for accessing the methodological quality of papers. In this review, the 

quality weigh approach is used (Meline, 2006), which asses each study and assigns a weight based on 

a selected instrument. The selected instruments are SMEs and manufacturing firms. For example, if a 

paper specifically contains challenges for SMEs, the quality and the weight is higher than a study that 

contains challenges for multinationals.  

2.3.2 Search engines  

For this review, two different search engines are used to cover as many relevant papers as possible. 

The search engines Scopus and Web of Science are used. Scopus is preferred due to its broad coverage 

and emphasis on recent publications. The platform also offers a variety of search filters, making it 

simple to exclude irrelevant papers. Additionally, Scopus features a keyword selector tool that enables 

users to identify specific keywords from the initial search results. Elsevier (2023) describe their 

database as “the largest abstract and citation database of peer-reviewed literature – scientific 

journals, books, and conference proceedings. Delivering a comprehensive overview of the world’s 

research output in the fields of science, technology, medicine, social sciences, and arts and 

humanities” Similarly, “Web of Science” is used because it is capable of handling large search queries. 

It offers extensive filtering options. Their offerings include a “range of data, analytical tools, and expert 

insights, as well as customized professional services for researchers and all members of the research 

community that support the research process” (Clarivate, 2023). 

2.3.3 Search query 

A search query is used to systematically find relevant literature and provide a reproducible output to 

answer the research questions. The keywords of the relevant topics of the search are included in this 

query as well as corresponding synonyms. These terms are divided by the Boolean operators “AND” 

and ‘’OR.” The “AND” operator finds combinations of multiple terms across papers, whereas the ‘’OR” 

operator includes synonyms and terms that somewhat cover the same topic. Furthermore, double 

quotation marks are used to find complete combinations of words like “Integrated solutions” instead 

of finding separate words. The asterisk includes plurals using one search term instead of separately 

including all the plurals. For example, serviti* covers words like servitization, servitize, and servitized.  
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In a systematic literature review, striving for the right balance between exhaustiveness and precision 

is essential. However, it is preferred to have some noise-generating words to have an over-exhaustive 

result containing some irrelevant paper that can be filtered out later (Wanden-Berghe & Sanz-Valero, 

2012). In this way, the most relevant papers should appear in the results.  

Therefore,  the term “servitization” is included as one of the keywords. Even though this research is 

specifically about integrated solutions, some challenges from other forms/pronunciations of 

servitization could apply to the case study. Also, advanced services are included. This term has 

substantial overlap with integrated solutions and is often used interchangeably with integrated 

solutions. However, the term ‘’solution(s)” is too broad, resulting in too much noise within the sample. 

Therefore, this term is not included in the search.  

The second keyword that must be present in the query is the keyword “challenges.” The goal of this 

systematic literature review is to find all the challenges in the literature and is, therefore, essential. 

Similar terms such as "obstacle" and "prerequisite" were also examined by incorporating them solely 

in the search query. However, this method yielded no results and is therefore not included in the 

search query. While searching, the term "barrier" was also included. Although it may have a slightly 

different connotation, it is often used interchangeably with other terms in the literature. Barriers often 

refer to conditions preventing opportunity recognition or pursuit (Khanin et al., 2022). In contrast, 

challenges refer to something already in progress that is achievable but requires (significant) effort. 

Thus the term barrier is more negative in nature than a challenge. This is why barriers are typically 

classified at the onset of a process, while challenges are often identified during the process. However, 

during the extraction of the data from the final sample, the challenges or barriers will not be classified 

based on their name but their nature. For instance, Hou and Neely (2013) only use the term "barriers" 

before and during servitization. However, these barriers during servitization are, in essence, 

challenges.  

The third keyword employed is "implementation," as it, in conjunction with the second keyword, 

frequently leads to papers discussing the outcomes of implementing servitization, which may include 

challenges. Therefore, the term "implementation" is considered a similar expression for the keyword 

"challenge" and is therefore used in the same line in the search query. Synonyms like “effectuate” and 

“carry out” were also tested solely in the query, but again did not yield any results and are therefore 

not included.  

The final keyword used in the search is "manufacturing," which further refines the search and makes 

it more specific to the case study. The company size was not included as a search term, as literature 

focusing on small and medium-sized enterprises (SMEs) may not be as extensive as literature about 

large multinationals. However, it is essential to remember that such literature may still contain 

valuable information applicable to the case study.  

The keywords with the corresponding synonyms or other forms used in the search query are displayed 

in Table 1 below. 

Table 1  

Keywords for the search query 

 Keywords Different form / Synonym  Reference  

1 Servitization  Servicing, servicizing, “Integrated 
solutions,” “Advanced service.” 

(Michalik et al., 2019) 

2 Challenge Barrier   
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By incorporating all relevant keywords, their synonyms, and variations, as well as plurals, the search 

query can be formulated as follows:   

(“integrated solution*” OR “advanced Servic*” OR serviti* OR servici*) AND (challeng* OR barrier* 

OR implement*) AND (manufacturer* OR "manufacturing firm*" OR "manufacturing compan*" OR 

"manufacturing industr*") 

2.3.4 Search refinement  

Filters are applied to refine the raw results and narrow down the search (see Table 2). For example, 

concerning document type, only articles are included. As another example, only business 

management, engineering, and operations are included in the research area. After the initial filtering, 

the results are further refined manually by reading the titles and abstracts of the papers. This manual 

filtering is done based on the problem statement, the description of participants, or the specification 

of the experimental design (Meline, 2006). Additionally, some topics were excluded from the results, 

which can be found in Table 3. These topics deviate too much from the research topic, which results 

in irrelevant results that cannot be applied to the case study. For example, the paper of Phatak and 

Sople (2019), one of the papers found in the filtered results of the search, is excluded because it 

focusses on barriers and drives of a sustainable supply chain. After the manual refinement, the 

relevant papers are searched via backward citation and included in the final sample, provided they 

contain no duplicates. The results of this procedure can be found in Table 4. 

Table 2  

Filters used in the search engines 

Engine filters   Web of Science  Scopus  

Search in  Title, Abstract, keywords   Title, Abstract, keywords   

Document type   Articles  Articles 

Languages  English  English  

Publication years  2003-2023 2003-2023 

Research area  Business economics, engineering, 
Operations Research  
 

Engineering, Business management, and 
Accounting  

Web of Science 
Categories 

Management, Business, Engineering 
Industrial, Engineering Manufacturing, 
Operations Research Management 
Science, Engineering Multidisciplinary 

 

Publication stage   Final  

   

3 Implementation    

4 Manufacturing   "Manufacturing firm," "Manufacturing 
company,” “Manufacturing Industry" 

 

Note. Keyword 3 does not possess a different form. The references of keywords 2, 3, and 4 are not 
present.    
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Table 3  

Excluded topics from the search result 

Subject  Topics excluded from the search   

Industries  Agriculture, Automotive/ Car ICT, Aviation/Aerospace/Aircraft, Maritime/Yacht, Medical, 
Tourism, Office Printing, Telecommunication, Logistics 

Technologies  Artificial intelligence (AI), Internet of Things (IoT), Cloud Computing (CC) 

Persuasion Sustainability, green, environmental  

Methods  Additive manufacturing, 3D printing, 

Other  Covid- 19 

 

Selecting and refining the results require the same strategy for both search engines. Despite that, the 

search engines have slightly different filtering options. In this section, each of the searches will be 

discussed and explained.  

The research query can be examined in various sections of the papers. This study will examine the 

query in the title, abstract, and keywords. A field code must be included in the research query to 

search in a specific field of an article (specific to the search engine). For example, in Web of Science, 

this field code is referred to as "TOPIC," while in Scopus, it is referred to as "TITLE-ABS-KEY." Both 

search engines have extensive options for filtering the raw results and thereby can significantly 

improve the precision of the results. The raw results (920 papers) are reduced significantly by applying 

the filters from Table 2. For Web of Science, the filtering results in a reduction of 196 papers. For 

Scopus, this reduces 279 papers, giving a total (raw) sample of 445 papers.  

After filtering, the raw sample is exported into the software program Zotero (Roy Rosenzweig Center 

for History and New Media, 2022). This reference management software is used by scholars for 

recording and utilizing bibliographic citations. This software automatically detects duplicates, and 

there is an option to “merge” duplicates. After the duplicates are merged, the sample is reduced to 

148 papers, giving it a total sample of 297.  

For manual refinement, Zotero has the option to search for topics that can be excluded from the 

abstract title and keywords. The topics from Table 3 are searched and removed from the sample. 

Subsequently, the title and abstracts are read to determine whether a paper is relevant. Next, the 

introduction, theoretical background, and conclusion sections of each paper must be read to reduce 

the list of papers further and determine the quality of the papers. This manual refinement resulted in 

the reduction of 282 papers.  

2.3.5 Search citations  

The citation analysis ensures that relevant papers not appearing in the search results still appear in 

the final sample. The method employed utilizes backward citations, in which the bibliography of 31 

papers from the refined results will be examined, and relevant papers will be selected. Again, the 

process from Figure 3 will be followed. The citation analysis resulted in an extra four papers from three 

parent papers. The results of the citation analysis will be displayed in Table 4. In this table, the parent 

paper will also be displayed.  
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Table 4 

Citation analysis results. 

2.3.6 Final sample  

The final sample is a combination of the refined results and studies found through the backward 

citation search. All of the search refinement results from the “Search and Select” stage (stage 2)  from 

the process of Figure 3 are displayed in Figure 4 below.  

Figure 4 

Results of the search refinement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. The figure is based on Figure 3 and inspired by the flow diagram of Bakker (2010) 

Authors  Title  Parent  

Brax (2005)  A manufacturer becoming service provider–
challenges and a paradox 

Baines et al. (2010) 
 

Oliva and Kallenberg 
(2003)  

Managing the transition from products to services Alghisi  and Saccani 
(2015)   

Peillon and Dubruc 
(2019)  

Barriers to digital servitization in French 
manufacturing SMEs 

Kolagar et al. (2022)  

Salonen (2011) Service transition strategies of industrial 
manufacturers  

Alghisi  and Saccani 
(2015) 
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The final sample contains all the relevant information about challenges and management 

interventions. The next step in this search is to extract all relevant data from the final sample. The 

data will be displayed in sections 2.4 and 2.5.  Papers that do not specify their research on SMEs will 

also be included in the search since these papers could also contain challenges applicable to the case 

study. On the contrary, papers focusing specifically on SMMEs and not on integrated solutions can 

also contain valuable information and are therefore included in the final sample.  

In Table 5, the key papers from the literature review are presented. However, it should be noted 

that some papers contain more relevant information than others. Therefore, in the table, the papers 

are featured by focus area, type of servitization, and firm size.   

Table 5 

Key papers of the systematic literature review 

Authors  Focus area    Type of Servitization  Firm size  

Alghisi  & Saccani (2015)   Literature review 
/Manufacturing companies 

Servitization/ advanced 
services  

Medium/large  

Baines et al. (2009)  UK-based manufacturing 
companies (OEMs)  

integrated products and 
services 

Large  

Brax (2005)  Manufacturing companies  Maintenance management 
solution in B2B. Integrated 
solutions 

Medium/large  

Brax & Jonsson (2009) Manufacturing companies 
(hydraulic motors, large 
turbines )  

Integrated solutions  Large  

Chen & Møller (2019)  Manufacturing companies 
(farm equipment systems)  

Integrated product-service 
solutions 

Medium/ large  

Crowley et al. (2018) Manufacturing companies 
(representation of the entire 
industry)  

Servitization (intent)  Large  

Davies et al. (2006)  Manufacturing companies 
(Railroad transport, 
Simulators, engineering) 

Integrated solutions  Large  

Khanra et al. (2021)  Bibliometric analysis 
Manufacturing companies  

Servitization / integrated 
solutions  

n/a 

Klein et al. (2018) Manufacturing companies 
(capital goods)  

Integrated solutions  SME 
Medium/large 

Kohtamäki et al. (2020) Manufacturing companies  
(heavy equipment, metal 
processing systems) A   

Integrated solutions Small  

Martinez et al. (2010) UK-based manufacturing 
companies (OEMs) 

Integrated offerings  n/a 

Nudurupati et al. (2016) Literature Review  Integrated solutions  n/a 

Oliva & Kallenberg (2003) Manufacturing companies 
(capital equipment)   

Servitization (product service 
solutions) 

Large  

Peillon and Dubruc 
(2019) 

Manufacturing companies  
(representation of the entire 
industry) 

Servitization, Digitalization  B SME 

Reim et al. (2019) Manufacturing companies 
(construction equipment)  

Advanced services  Large  

Salonen (2011) Manufacturing companies 
(Automatization public area, 
Marine and power 
applications)  

Integrated solutions  Large  
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2.4 Review results  

This section will display the results of the systematic literature review. The goal is to capture all the 

relevant papers containing the challenges with the corresponding management intervention(s) of the 

servitization (integrated solutions) process. After that, the challenges and interventions are classified 

and synthesized. All of the papers included in the search focused on manufacturing companies and 

are centered on implementing integrated solutions. This resulted in the final sample presented in 

Table 5. Additionally, it should be noted that interventions were not mentioned as frequently as 

challenges. This is primarily the case because when interventions are mentioned, they are always 

discussed in combination with challenges. Furthermore, the interventions mentioned in articles often 

lack concrete details and are more suggestive in nature. 

2.4.1 Thematic area classification 

In literature, classification is common practice. As mentioned in section 1.5, the challenges and 

interventions will be classified into thematic areas. These areas are established to distinguish the 

challenges better and identify which areas are more critical for SMMEs. Additionally, these areas can 

be classified in the implementation phases described in section 2.1.2. In this research, five thematic 

areas are defined, which are inspired by (Khanra et al. 2021; Parida et al., 2014; Martinez et al., 2010; 

Zhang & Banerji, 2017). In Table 6 below, the area’s from the literature are displayed. With the findings 

from the literature, an iterative process followed. The extracted challenges from the final sample 

(Table 5) were tested iteratively to determine if they could fit into one of the categories. This process 

resulted in the definition of five comprising thematic areas; (i) “Strategy,” (ii) “Culture,” (iii) “Resources 

& Capabilities,” (iv) “Delivery,” and (v) “Customer/ Supplier.” These encompass the internal and 

external operations of an enterprise.  

Table 6 

Thematic areas from literature 

Taipale-Erävala et al. 
(2021) 

Manufacturing & 
installations companies 
(case 6 & 9) A  

Advanced services  Micro 

Xu et al. (2021)  Manufacturing companies 
(Piano manufacturers)  

Servitization integrated 
solutions  

Medium  

Ziaee Bigdeli et al. (2021) Manufacturing companies 
(G, H, I, J ) A 

Advanced services  Large  

    

Note. Some of the papers include some exceptions why they are included in the search.  
A  In this paper, only a selection of the cases is used for data extraction.  
B is one of the few papers focusing on SMME; therefore, it is included in the synthesis. 

Authors  Thematic areas (categories)  

Khanra et al., 2021 Firm capabilities, Customer involvement, Business models, Multi-level 
transformational challenges 
 

Martinez et al., 2010 Embedded product service culture, Delivery of integrated offerings, Internal 
processes and capabilities, Strategic alignment, Supplier relationships 
 

Parida et al., 2014 Business model design, Network management, Integrated development, Service 
delivery network management.  

Zhang & Banerji, 2017 Organizational structure,  Business model, Development process, Customer 
management, Risk management  
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The first area, “Strategy,” refers to a company’s strategic activities, including business model 

development and risk management practices. The second area, “Culture,” pertains to the 

interpersonal dynamics among individuals within the company. The third area, “resource & 

capabilities area,” encompasses all of the company’s resources, including financial and intellectual 

capital. This capital can also be acquired externally (i.e., through financing and collaborations). The 

arrow in Figure 5 depicts the externally acquired resources/capabilities. The fourth area, “Delivery,” 

refers to the company’s solutions to customers and all the associated aspects. The “delivery” area 

spans internal and external operations and is therefore positioned between the two (as shown in 

Figure 5). Lastly,  the “customer/supplier” area encompasses all aspects related to the dynamics 

between the company and external parties. 

Figure 5  

Thematic area classification.  

 

 

 

 

 

 

 

 

 

 

 

 

Note. This figure is inspired by (Khanra et al., 2021; Parida et al., 2014; Martinez et al., 2010; Zhang & 

Banerji, 2017) 

After classifying the thematic areas, the next step is to integrate the findings of the systematic 

literature review into their respective categories to facilitate synthesis. It involves identifying 

commonalities in challenges and interventions and removing any extraneous information. 

Additionally, due to the large number of challenges identified in the literature, they will be structured 

by categorizing them into subareas to enhance clarity. This categorization allows for a more 

comprehensive analysis of the essential challenges SMMEs face. For an overview of the subareas and 

a description, see Table 7 below. 
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Table 7 

 

Thematic areas with subarea and description 

Thematic 

Area  

Subarea Description  

Strategy  Business orientation  Regarding the firm’s strategic orientation, the business model must 

change toward service provisioning. 

 Customer/Supplier 

orientation  

They are becoming more customer-oriented but at the same time 

maintaining an engineering mindset. 

 Risk management  The strategic risks of the implementation of integrated solutions  

Culture  Organizational mindset  All cultural challenges for the employees and the manufacturer 

itself  

 Customer mindset  The cultural challenges faced by customers that need to adapt  

 Management mindset  The cultural challenges management encounters as a driving force 

Resources & 

Capabilities   

Strategic resources  The capabilities needed to y make decisions strategically. 

 Performance measures  The availability and capabilities of data and data analysis prior to 

and during the implementation of integrated solutions  

 Fulfillment resources  The capabilities needed to fulfill every aspect of the delivery of 

integrated solutions 

 Fulfillment tools  The tools that enable a firm to deliver integrated solutions 

(software, systems, machinery) 

 Financial resources  The financial capabilities and competence to finance the 

implementation of integrated solutions  

Customer/ 

supplier  

Conflict  Conflicting situations arise when the delivery changes, including 

competitive and alignment issues.  

 Co-creation  Customers/suppliers share in the implementation success of the 

integrated solution. 

 Communication & 

Relationships 

Communication and building relationships between 

customers/suppliers are essential during the implementation 

process of integrated solutions.  

 Feedback utilization  Processes that capture and utilize the feedback directly from 

customers/suppliers 

 Trust  Trust from the customers/suppliers in the implementation of 

integrated solutions 

 Loss of control  The fear of loss of control of processes from the supplier/customer 

Delivery  Design  The design of the delivery, which aspects to take into account.  

 Value pricing & 

communication  

The pricing of the increased value by the delivering of the solution 

in combination with the communication about the delivery in terms 

of value, benefits   

 Conflicting 

expectations  

The customer/supplier and company have conflicting expectations 

about the integrated solution. 

 Place of delivery  The geographical place of the company can affect the delivery.  
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2.4.2 Challenges and interventions synthesis   

In this section, the synthesized results will be discussed. The challenges found in the literature are 

synthesized for each of the thematic areas with their subareas. Appendix I displays synthesized 

challenges (Table 17) and the interventions (Table 18). The structure of this section follows the 

thematic areas and subarea’s from Table 7. 

Strategy 

In this thematic area, there are three subareas: “business orientation,” “customer/supplier 

orientation,” and “risk management,” which all address different aspects of strategic challenges and 

interventions. Firstly, the “business orientation” subarea refers to the company’s strategic direction. 

The foremost aspect to address is the business model, which requires adjustments. This involves 

transforming the value delivered to customers and implementing internal changes in language, such 

as modifying service terminology and vocabulary (Baines et al., 2009). Additionally, there is a need to 

reshape the organizational design, including acquiring new capabilities and developing a service-

oriented organizational culture (Khanra et al., 2021). 

Secondly, there could be a misalignment within the organization about some aspects of the 

servitization process. For example, the emergent managerial focus does not align with the strategy for 

servitization (Martinez et al., 2010),  or the design authority of the services is not aligned with that of 

the products (Ziaee Bigdeli et al., 2021). These misalignments are often overlooked, leading to a slower 

servitization process. Adding complexity to this issue is that firms need to balance the exploration of 

innovating in solutions with exploitation in product manufacturing (Kohtamäki et al., 2020). Thus, 

innovate in organizing the complete integration of previously separate service and product 

organizations while simultaneously continuing the manufacturing.  

Achieving internal consistency among strategic intentions, attitudes, behaviors, and actions is crucial 

for successfully navigating transitions and overcoming challenges (Alghisi & Saccani, 2015). To further 

support this, implementing training programs on selling solutions, integration, and delivery can be 

effective, along with appointing team leaders as project managers. It is also beneficial to organize 

development meetings with employees to integrate products and services into solutions, share 

information about bottlenecks in the end-to-end process, and improve delivery efficiency despite 

customization efforts. Additionally, a template can be used to assess the viability of new projects, 

ensuring efficient delivery (Kohtamäki et al., 2020). 

In the “Customer/Supplier orientation” subarea, the challenge is to foster customer orientation within 

the organization while maintaining an engineering mindset (Kohtamäki et al., 2020). Furthermore, 

there are disparities in how the organization treats customers and suppliers. However, it is also 

acknowledged that there is likely to be a future shift in the power dynamics of these relationships 

(Martinez et al., 2010). An annual process for reviewing and revising the strategy is essential to 

become more customer-oriented. Also, it is essential to set up development programs that promote 

shared understanding with customers and suppliers (Kohtamäki et al., 2020). 

The last subarea is “Risk management.” Offering integrated solutions generally leads to increased 

financial and operational risks. There is also an economic concern about changing the business model 

due to doubts about organizational competency or resistance to service strategy development. To 

overcome these challenges, an established manufacturing company should involve third parties in its 

capabilities and strategy development (Chen and Møller, 2019). 
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Culture 

This thematic area comprises three subareas: “organizational mindset,” “customer mindset,” and 

“management mindset.” Firstly, the “organizational mindset” refers to all the interpersonal dynamics 

within the organization. As mentioned before, manufacturers traditionally have a product-oriented 

mindset focusing on efficiency and operational excellence. Shifting mindsets towards sales, marketing, 

and customers is essential in providing an integrated solution (Chen and Møller, 2019; Khanra et al., 

2021). The inheritance of product-centric thinking significantly influences the strong organizational 

culture, making it difficult to reconfigure. Especially under stress, the strong organizational culture 

tends to revert to focusing on the product (Chen and Møller, 2019; Martinez et al., 2010). 

In order to tackle the challenges related to the “organizational mindset,” organizations need to 

embrace a customer-centric approach. Specifically, firms need to actively engage with end customers 

to understand the product issues or problems faced by the users or customers. By doing so, they can 

start considering ways to address these issues and provide value to their end users. To overcome the 

manufacturing-centric focus, the respondents emphasized the importance of recognizing the 

significant external changes in the market, which have a clear and compelling business impact. 

Additionally, they highlighted the need for internal business model adjustments (Chen and Møller, 

2019; Crowley et al., 2018; Martinez et al., 2010). 

The second subarea is “Customer mindset,” which refers to the cultural shift customers need to make 

to better understand the value of servitized offerings and transition from ownership to the access 

paradigm (Alghisi & Saccani, 2015). It should be considered that customer readiness is crucial in the 

shift towards service provisioning. Not all cultures are open to service agreements, and attitudes can 

pose a significant challenge for distributors in successfully implementing service provision. As a result, 

customers and distributors may not see the benefits of an integrated solution and therefore prefer to 

stick with business as usual instead (Reim et al., 2019). The degree of alignment and attitude between 

customers and different parts of the organization can vary. Firms need to be aware that a “not 

invented here mindset” (Martinez et al., 2010)  can be present, which may result in a rejection of 

supplier assistance (Alghisi & Saccani, 2015; Reim et al., 2019; Brax, 2005; Martinez et al., 2010). 

Management can overcome some of the challenges by providing clear communication. Explaining and 

convincing the unprepared customer management about the benefits is crucial to deliver the solution. 

It will help motivate them to actively participate in the service process (Brax, 2005). 

The third subarea is “management mindset,” which often shares similarities with the other subareas. 

It is crucial to have supportive management towards servitization efforts. Failure will likely occur if this 

is not present because it influences all aspects of the firm, including strategy, finance, and organization 

(Brax, 2005). However, servitization intent may not always be a top-down phenomenon. Even 

management in lower hierarchies (middle management) can influence servitization intent. For 

example, managers may refuse to participate in training to maintain their credibility in front of 

subordinates, or a subdivision may feel threatened by the transition toward service provisioning. As a 

result, top and middle management must be aware of an inadequate service culture where the short-

term sale of products precedes service offerings (Crowley et al., 2018; Klein et al., 2018).  

Management must increase awareness and commitment to enhance their subordinates’ service 

awareness and attitude and invest appropriately in the service business (Alghisi & Saccani, 2015). 
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Resources & capabilities  

This thematic area is the broadest among all thematic areas due to the high capabilities required for 

the transitioning process. To begin with, the subarea of “strategic resources” refers to the skills 

necessary for making strategic decisions regarding the servitization process. Generally, companies 

need to enhance their capabilities in terms of scope and scale, which may be unfamiliar to 

manufacturers. A crucial strategic choice is to develop these capabilities internally or acquire them 

externally (Alghisi & Saccani, 2015). Moreover, structuring the company to align the processes to 

support the design and implementation of the integrated solution presents a challenge (Martinez et 

al., 2010). In addition, manufacturers often lack the competence to define processes and marketing 

strategies for introducing services. The trust of external stakeholders in engaging in partnerships is 

also influenced by entrepreneurial competence (Taipale-Erävala et al., 2021; Ziaee Bigdeli et al., 2021). 

To tackle these challenges, firms can initially develop a strategy focusing on lead customers, which can 

later be adapted and replicated for future customers at a significantly lower cost. Furthermore, firms 

can partner with organizations with service industry experience (Davies et al., 2006; 2021; Ziaee 

Bigdeli et al., 2021). 

The availability of data and capabilities for data analysis is crucial to back up strategic decisions. The 

subarea of “performance measures” encompasses these necessary capabilities and resources for 

implementation. Acquiring price and data analysis skills is essential for obtaining adequate 

information and insights to support the development of integrated solutions. These new insights are 

needed to understand better what strategic approaches and servitization-related challenges are 

available (Chen and Møller, 2019; Reim et al., 2019). Additionally, the performance metrics must be 

adjusted as they are designed for product-oriented organizations and must be realigned with the 

provision of integrated solutions (Martinez et al., 2010). 

Management must establish intensive communication among cross-domain experts. They must share 

knowledge and speak a common language. It requires adapting information technology to ensure 

relevant information flow (Chen and Møller, 2019; Martinez et al., 2010). 

The subarea “fulfillment resources” comprises the capabilities required to deliver the integrated 

solution. The design of services is significantly different from the design of products. Service design 

capabilities are necessary for successfully implementing a service transition strategy. Since many 

different service capabilities are mentioned in the literature, the key capabilities are depicted in Table 

8 below. 

Table 8  

Fulfillment resources key capabilities 

Key capabilities   Reference  

Customer orientation competence  
Problem-solving for service delivery 
Customers’ business needs knowledge 
Design service delivery competence  
 

Alghisi & Saccani 
(2015) 

Technical competence (hardware, software, and networking product) 
Integration competence  
Marketing and business knowledge  
Customer partnering competence  
 

Brax & Jonsson (2009) 



25 
 

Service billing competence 
Installed base knowledge  
Flexibility in adapting to evolving circumstances 
 

Klein et al. (2018) 

Digitalization of services capabilities 
  

Peillon and Dubruc 
(2019) 

Transforming the capabilities at the customer interface 
Service sales competence in the interaction with the customer under a solutions-
based logic 

Salonen (2011) 

 

The capabilities mentioned in Table 8 are challenging to acquire. It requires selecting people within 

the company who are experienced and, most importantly, possess the right attitude and behavioral 

characteristics (Salonen, 2011). The organizational capabilities required to develop integrated 

solutions are established through a cyclical process of four distinct stages. 

The initial stage involves developing a customized solution for a specific customer through a “first-off” 

project. In the second stage, the newly acquired capabilities are disseminated to other projects to 

enhance their effectiveness. The third stage involves reorganizing the functional structure to 

accommodate the business’s growth. Lastly, the organization may evolve into an independent 

business unit, signifying the completion of the cyclical process (Brax & Jonsson, 2009). 

In addition to the fulfillment capabilities, there are also various tools needed to enable the delivery of 

integrated solutions. The next subarea, “fulfillment tools,” considers everything that can be acquired 

to support an organization’s knowledge base. Firstly, companies lack the tools and techniques to 

assess the internal capabilities of manufacturers in delivering integrated solutions. Business 

intelligence tools are often absent, like a management information system (MIS) (which can help 

deliver an integrated solution). Therefore, organizations lack proficiency in supporting such software 

(Brax & Jonsson, 2009; Xu et al., 2021). Business intelligence tools, for example, can help determine 

the price of solutions and monitor policies. Additionally, organizations often lack the proper 

infrastructure for solution delivery, considering HR and knowledge management capabilities (Alghisi 

& Saccani, 2015; Martinez et al., 2010; Olivia & Kallenberg, 2003; Xu et al., 2021; Ziaee Bigdeli et al., 

2021). 

Management should identify missing competencies and access them through alliances, partnerships, 

or acquisitions. Alternatively, they can strategically choose to develop capabilities internally through 

training to reduce dependency (Ziaee Bigdeli et al., 2021). 

The final subarea is “financial resources,” which pertains to the financial capabilities and competence 

necessary for financing the implementation of integrated solutions. The primary challenge in this area 

is often the lack of sufficient financial resources. The financial competence of a manufacturer is 

primarily determined by the resources already present within the company. Additionally, the 

willingness to invest in integrated solutions, both internally and externally, is also an important 

consideration. At times, partners of the manufacturer may be unwilling to invest.  

If management does not possess sufficient financial resources, some of the expenses may need to be 

outsourced to partners, but this increases the manufacturer’s dependency on those partners (Klein et 

al., 2018; Reim et al., 2019; Taipale-Erävala et al., 2021). 
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Customer/supplier  

In this section, customers and suppliers are combined into a single thematic area, as the challenges 

related to both can be classified under the same subareas. This thematic area encompasses all external 

challenges that an organization may face. 

The first subarea, “Conflict,” addresses the potential conflicts between firms and their customers or 

suppliers. These conflicts can stem from a mismatch between the service solutions provided, customer 

expectations, and conflicting interests among critical stakeholders (Khanra et al., 2021). Moreover, 

customers or suppliers can become competitors if the manufacturer expands its offerings to provide 

an integrated solution. Competition can manifest in various aspects of the offering, such as intellectual 

property violations, compromised supply chains, or identical processes and deliveries (Alghisi & 

Saccani, 2015; Klein et al., 2018; Ziaee Bigdeli et al., 2021). 

To mitigate the likelihood of conflicts, the manufacturer must ensure alignment of the firm’s focus 

and goals with those of the involved partners. Conducting an external stakeholder analysis can help 

identify critical partners and evaluate relationship risks (Brax & Jonsson, 2009; Ziaee Bigdeli et al., 

2021). 

The second subarea, “Co-creation,” involves sharing responsibility for the success of integrated 

solutions with customers or suppliers. While co-creation is essential, balancing involving customers 

and not relying too much on them can be challenging (Salonen, 2011; Xu et al., 2021). 

Management can establish direct interactions between manufacturers and customers, such as 

conferences, training sessions, and customer visits. Customers must be engaged early in the 

purchasing process, and the dialogue must be open and intense to deliver optimal solutions for 

specific needs. Sometimes, customers may need to adapt their internal processes to accommodate 

solution development (Salonen, 2011; Ziaee Bigdeli et al., 2021).  

“Communication & Relationships” is the next subarea to consider, as it is crucial for successfully 

delivering integrated solutions. Explaining complex, intangible services to customers can be 

challenging, and employees may lack confidence. Therefore, it is essential to develop proper 

communication and learning practices that demonstrate the advantages of servitized offers and 

reduce ambiguous customer needs and unclear value propositions (Alghisi & Saccani, 2015; Khanra et 

al., 2021; Klein et al., 2018; Martinez et al., 2010; Peillon and Dubruc, 2019; Xu et al., 2021). 

Building relationships between the manufacturer and the customer/supplier enhances the 

implementation process of integrated solutions. The focus of customer interaction shifts from 

transaction-based to relationship-based. However, adopting a servitization strategy may face 

relationship challenges (Khanra et al., 2021). These challenges can arise from various perspectives, 

such as openness in information exchange, the strength of operational linkages, structural 

rearrangements in relationships, legal contracts that complement relational norms, and increased 

collaboration in offering integrated solutions to customers. 

Relationship-based value creation requires consistency across the organization and necessitates staff 

members to interact effectively with customers. Establishing this consistency across the entire 

organization can be pretty challenging. Additionally, some stakeholders may be reluctant to engage in 

deeper collaboration. Therefore, management needs to establish a new type of relationship and trust 

between the seller and the buyer by consistently working on relationship building while considering 

the perspectives mentioned above (Chen and Møller, 2019; Khanra et al., 2021; Martinez et al., 2010; 

Xu et al., 2021). 



27 
 

The follow-up in relationship building is establishing trust, hence the subarea “Trust.” Customers may 

doubt the manufacturers’ ability to manage different aspects related to services, which a poor service 

reputation can determine. The absence of trust can also hinder collaboration between parties (Brax & 

Jonsson, 2009; Klein et al., 2018). 

Management needs to build a trusting relationship with customers to learn about their business and 

demonstrate the value of the service offering in line with their needs and requirements. A well-

balanced profile of superior service competencies can achieve an independent service reputation. A 

well-functioning, collaborative relationship with defined roles and responsibilities is a prerequisite for 

integrated solutions (Brax & Jonsson, 2009; Ziaee Bigdeli et al., 2021). 

The next subarea to be considered is “Feedback Utilization.” Capturing and utilizing feedback directly 

from customers/suppliers is crucial in implementing integrated solutions. In many cases, customer 

expectations are not verified, and customer orientation may be weak without proactively gathering 

feedback. Furthermore, customer needs may change during the time it takes to bring the solution to 

market. Therefore, management needs to establish processes for proactively gathering feedback from 

customers/suppliers (Brax, 2005; Brax & Jonsson, 2009; Klein et al., 2018). 

Lastly, the subarea of “Loss of Control” encompasses the fear of losing control over processes, both 

from the perspective of suppliers and customers. Both parties may feel apprehensive about giving up 

control. For example, customers may worry that granting access to crucial processes could result in 

losing control over information, which in turn could lead to losing control over production. Moreover, 

customers may be concerned about losing control over their personal information, as privacy 

violations and security breaches could compromise their access to both production and corporate 

systems (Klein et al., 2018; Peillon & Dubruc, 2019). 

Delivery 

The thematic area of “delivery” encompasses the challenges associated with delivering solutions, 

either in whole or in part. Some subareas overlap with those found in other thematic areas, but these 

are specifically focused on delivery. 

The first subarea to consider is the “Design” of the delivery. As mentioned in the previous section, the 

customer relationship has shifted from transaction-based to relationship-based. Offering integrated 

solutions requires manufacturers to be more customer-oriented and provide customized solutions. 

However, excessive customization comes at the expense of efficiency. Therefore, the challenge lies in 

designing the solution modular and standardized while maintaining manufacturing efficiency. 

Management should strive to design a solution that can be completed through mass customization, 

where the solution is unique but predominantly consists of pre-existing modules. End-to-end 

coordination of operations is crucial, focusing on the performance of both solutions and products 

(Alghisi & Saccani, 2015; Kohtamäki et al., 2020; Salonen, 2011). 

In some cases, the simplicity of service design can create conflicts regarding the overall structure and 

minor details, such as unconnected systems or incompatible software. The biggest challenge lies in 

designing solutions that consider both product and service features, ensuring consistency in 

performance throughout the lifespan of the product or service. Management must understand that 

expanding the service portfolio requires defining procedures, roles, and responsibilities for new 

service development. It is crucial to select suppliers for service delivery carefully, and managers should 

be open to challenging the status quo and reviewing their supplier portfolio when moving towards 

servitization (Alghisi & Saccani, 2015). 
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The next subarea to consider is “Value Pricing & Communication.” Pricing integrated solutions and 

determining the generated value can be challenging for manufacturers, value is an intangible and 

difficult-to-measure concept, yet it incurs costs for the manufacturer. Controversies may arise when 

assessing cost-effectiveness and establishing the selling price of advanced services. The pricing of the 

value of the solution can be challenging. Managers should communicate and demonstrate the value 

to the customer effectively. Management could establish a common language focused on the product 

and service delivery (the language of the services). Subsequently, the solution’s benefits can be 

communicated clearly (Baines et al., 2009; Chen & Møller, 2019; Khanra et al., 2021). 

The third subarea concerns “conflicting expectations” between the customer/supplier and the 

manufacturer regarding the integrated solution. Defining the solution can be challenging due to many 

“grey areas” in contracts, making it difficult to determine precisely the scope of the offering. 

Additionally, there may be a lack of understanding about the synergies between the various 

components of the offering, leading to negotiations that challenge previously held assumptions. 

Another issue is the mismatch between the service offering and the customer’s requirements. 

Management must develop internal skills that increase awareness of the target customers’ business. 

This includes employing personnel with experience in the customer’s business and the service 

industry. Additionally, extensive communication of the offering is crucial to ensure that the customer 

fully understands the value proposition. 

The final subarea to consider is the “Place of Delivery.” The location of a company can impact the 

delivery process, although some manufacturers may not face any issues in this regard. Customer 

proximity can significantly affect the practicality and viability of implementing integrated solutions 

(Reim et al., 2019). 

2.4.3 Implementation process classification  

This section builds further upon the previous paragraphs. Section 2.1.1 clarified the steps to develop 

an integrated solution strategy (Storbacka, 2011). The subsequent section (2.1.2)  covered the phases 

of implementing an integrated solution based on the business ecosystem literature (Senyo et al., 

2019). This section will categorize the thematic subareas of the challenges according to the 

implementation phases of section 2.1.2. In that way, orchestrators of the implementation process 

know what kind of challenges should arise in what phase. This gives the orchestrators a guide on the 

implementation of an integrated solution. The orchestrator of the integrated solution is a company 

that partners with multiple independent but complementary organizations to offer the integrated 

solution (Stonig & Müller-Stewens, 2019; Kahle et al., 2020).  

The linked phases and thematic areas will be elaborated on in the following three sections, except for 

the thematic area “Culture,” which can not be assigned to only one phase. Cultural change is a learning 

process shaped by the actions and behaviors of individuals (Moraes & Cunha, 2022). The subareas and 

corresponding phases are displayed in Figure 6 for better understanding.  
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Figure 6: 

Integrated solution phases and subareas categorization. 

 

Birth phase  

In the birth phase, an orchestrator has to build the required activities, capabilities, and resources by 

recruiting critical partners and clients in sufficient quantity and quality (Stonig & Müller-Stewens, 

2019). Therefore challenges related to the subareas; “Business orientation,” “Customer/supplier 

orientation,” “Design,” and “Value pricing and communication” will occur in this phase. As Pidun et al. 

(2021) emphasize, the focus should be on developing a solid value proposition for all participants (the 

orchestrator, partners, and customers) on finding the right initial design. For this design and value 

proposition, resources and capabilities are required. The corresponding subareas related to this 

thematic area are thus present in the birth phase. Except for “Performance measures,” these 

capabilities must be present in the maturity phase. Customers’ wishes must also be clear: the value of 

a new service or product and the best delivery form (Moore, 1993).  

Expansion phase  

In the expansion phase, the basic structure and rules of the integrated solution have reached a 

consensus. In this phase, the competitive aspects of the integrated solution become more critical 

(Stonig & Müller-Stewens, 2019). Therefore customer/ supplier “Conflict” and “Co-creation” 

challenges may arise. Also, increasing the number and intensity of interactions and decreasing unit 

cost is vital (Pidun et al., 2021). Therefore, “Value pricing and communication” remain present in this 

phase. With the expansion, conflict may also arise due to interaction intensity, and a firm may expand 

its place of delivery. Lastly, with the increasing intensity, extra “Fulfillment resources” will be needed, 

for example, extra customer partnering competence  (Brax & Jonsson, 2009). 

Maturity phase  

The maturity stage represents a peak growth in integrated solution development, with high mutual 

beneficial relationships between actors and improved value co-creation (Senyo et al., 2019). At this 

phase, “Risk management” practices in the shape of risk-sharing contracts become relevant. The 

orchestrator can convince existing and new ecosystem actors how the value is created jointly. “Trust” 
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and “Loss of control” become relevant subareas in this stage. Pidun et al. (2021) emphasize that in the 

maturity phase, the growth slows down, and the focus turns on customer and partner loyalty, as well 

as setting up barriers to entry for competitors. Only by actively utilizing feedback from customers and 

suppliers can this retention exist.  

3 Method  

This chapter outlines the research methodology employed in this study. It begins with describing the 

research design (details on the conduct of interviews, surveys, and the focus group), sampling, data 

analysis, and the measures taken to ensure validity and reliability.   

This research originated from the observation within the AMT group, an SMME that wants to 

transition to a more service-based business model. The methodology of this study is an inductive, 

qualitative approach using interviews as the primary data collection method. This inductive approach 

with an explorative nature is used because it is ideal for exploring emerging topics (servitization within 

SMMES). Also, theories and generalizations can be developed based on observations and empirical 

evidence. 

The systematic literature review serves as the foundation for the study, and the insights gained from 

the interviews are compared to the knowledge gathered from the systematic literature review. The 

research consists of three parts, intending to validate what was found in the literature and provide 

insights for SMMEs. This research follows three sequential methods to offer the most elaborate 

understanding of servitization within SMMEs.  The first part consists of conducting semi-structured 

interviews. This method is used to get an in-depth and contextual understanding of the challenges in 

servitization. Secondly, the survey tests the applicability of the theoretical challenges in SMMEs. 

Because of the large number of theoretical challenges, the best method is using a survey.  These two 

methods verify and validate the systematic literature review results (see section 2.3). After the initial 

interviews and survey results, a focus group is held to validate and generate new management 

interventions and to prioritize focus areas for SMMEs. A focus group design enables multiple managers 

to discuss focus areas, strategies, and interventions, thereby creating a more in-depth understanding 

of the dynamics and motives of the managers.   

The findings of the three parts will contribute to drawing conclusions and gaining a deeper 

understanding of the implementation process of integrated solutions in SMMEs. In Figure 7, a 

graphical representation of the research design is displayed.  

Figure 7: 

Research design 

 

Note. Below the methodologies, the theoretical foundation of the methods is displayed. 
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3.1 Interview design  

The interview allowed the respondents to provide relevant (new) viewpoints about service 

provisioning within the dynamics of an SMME. The goal is to understand what is needed in the 

servitization process. These interviews were conducted in natural settings to ensure optimal 

engagement and comprehension.  The use of one-on-one, in-person interviews aligns with the findings 

of Saunders et al. (2015) that such a format allows participants to express their unique perspectives 

with greater ease. This approach is particularly beneficial for this study, as collecting individual 

perspectives is a key objective. 

The interviews will be semi-structured, which allows omitting less relevant questions in a specific 

context. Furthermore, it allows mixing the order of some questions to improve the interview flow. 

However, most importantly, the semi-structured interview allows the interviewer to ask additional 

questions to further explore the research question (Saunders et al., 2015). 

The interviews will be held face-to-face, which is beneficial because it enables the interviewer to 

interact directly with the respondents' responses, potentially resulting in more sophisticated answers. 

Additionally, the answers of the respondent are more spontaneous, without extended reflection 

(Opdenakker, 2006). The interviewer can also improve the interview by paying attention to nonverbal 

cues and making adjustments to make the respondent more comfortable and engaged. This can result 

in more extended and more effective interviews with better communication between both parties 

(Schober, 2018). On the contrary, the face-to-face interview can lead to disturbing interviewer effects 

(Opdenakker, 2006). 

The interviews were held in an informal setting to reduce interviewer effects. This informal culture fits 

that of the case company and the respondents. Furthermore, standardized interviewing can be 

implemented to minimize potential interviewer effects or bias. However, interviewers should know 

that achieving complete standardization can be challenging when interactions between the 

interviewer and respondent occur, especially when follow-up questions are asked to gain a more 

comprehensive understanding of the topic. Therefore, personalized and flexible interviewing 

techniques, like showing interest in a personal career,   are used to reduce bias and improve 

comprehension (West & Blom, 2017). Demographic factors such as the interviewer's age, gender, and 

class can influence the respondent's answers and lead to bias (Manderson et al., 2006). To mitigate 

potential interviewer effects, the interviewer strives to be as approachable, respectful, understanding, 

and genuinely interested as possible in what the respondent has to say. 

Additional information will be sent two days before the interview to ensure clarity and coherence and 

minimize respondent bias (Saunders et al., 2015). It also allows respondents to prepare for the 

interview if necessary. The background information that will be sent to the respondent about the 

interview contains protocols on how the interview will be conducted, the purpose of the research, 

and the concepts of servitization and integrated solutions, which may not be widely known. To enable 

the respondent to answer the questions effectively, they must comprehend these concepts. The 

respondents are asked to verify if they agree with and understand the concepts. If they do not, an 

additional explanation is provided. 

During the interview, the interviewer will first explain the purpose of the research and its relevance 

to the case company. Any questions the respondent may have on the topic will be addressed before 

the interview. The interview will comprise three parts. The first part will function as an introduction 

to get familiar with the topics and definitions and to start the conversation about services in general 

with the respondent. The second part will involve asking open-ended questions to gain a deeper 

understanding of the current service offering of the case company and how these services originate. 
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It is essential to gain insight into the dynamics of service provisioning within SMMEs to accurately 

analyze where specific challenges originate and how these SMMEs differ from large multinationals. 

Subsequently, the respondent is asked to indicate which challenges the SMME faced by implementing 

integrated solutions and how they solved them. Additionally, an effort is made to uncover new 

challenges that have not been documented in the literature. The questions are designed for follow-

up questions, enabling a more in-depth discussion. The third part will present a scenario during the 

interview where the servitization strategy is applied within the case company. This scenario will help 

the respondent to share their experiences, perspectives, and opinions.  

Furthermore, to reduce the bias caused by language barriers, the interviews will be conducted in 

Dutch, the native language of all respondents. The overall design of the questions has an underlying 

meaning and provokes elaboration on the topic. The questions are available in the interview guide, 

which can be found in Appendix II.  

3.2 Survey design 

In the second part, a survey will be conducted among the same nine respondents. After the interviews, 

the respondents have a clear understanding of the topic and have the scenario discussed in the 

interview in mind. The reasoning behind the survey is to validate the data from the interview by testing 

the relative applicability of SMMEs to each challenge found in the literature. This survey asks the 

respondents to rate the theoretical challenges on applicability to the case company. This was done 

based on the Likert scale (Likert, 1932) from “not applicable” to “very applicable.” The Likert scale 

provides a means of obtaining more quantifiable data from respondents. Appendix III contains an 

overview of all the questions asked in the survey. 

Not all the questions from the survey were relevant to all respondents. Due to variations in 

respondents' knowledge, the challenges related to specific thematic areas were excluded. For 

instance, senior engineers may lack the experience to assess strategic challenges. For example, the 

senior engineers do not have the experience to judge the strategic challenges. Table 9 provides a clear 

overview of the thematic areas that best fit the respondents' knowledge. 

Table 9:  

Thematic area and respondents' knowledge  

3.3 Focus group design  

In the third part, a focus group is conducted. A focus group is a qualitative format with multiple people 

that centers around a specific problem, product, service, or topic. It facilitates a discussion among the 

participants and encourages them to share their perceptions (Saunders et al., 2015). This focus group 

aims to validate the founded challenges and interventions from the initial interview results and 

Thematic area Engineers (3) Management (3) Owners (3) 

Strategy   X 

Culture  X X 

Resources & Capabilities X X X 

Delivery X X X 

Customers/Suppliers X X X 
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potentially generate additional interventions. The focus group participants consist of owners of AMT 

Group (three members). These owners were selected because they are the ones who ultimately 

decide on the interventions and need to be the driving force behind the necessary interventions for 

making the servitization process, and thus the implementation of integrated solutions, successful. 

For the focus group facilitator, it is essential to keep the group within the boundaries of the topic being 

discussed, generate interest, and encourage discussion. However, it is crucial not to guide the group 

toward specific opinions (Saunders et al., 2015). 

The focus group is an interactive session where the participants must be engaged. Frequently 

mentioned challenges are prioritized and discussed within the focus group. For reproducibility, the 

questions asked in the focus group are displayed in the focus group guide, which can be found in 

Appendix IV. The most relevant challenges (see Appendix IV) are interactively weighed against each 

other. The challenges are printed on cards and placed above the thematic area cards by the 

respondents when considered more relevant than the others. Next, the general approach toward 

starting the implementation of a servitization strategy is discussed. Lastly, the group is encouraged to 

propose new interventions for all challenges, focusing on high-priority challenges. These challenges 

are discussed one by one individually, and the motives behind the interventions are gathered. 

3.4 Sampling  

The sampling method used for this research is  “Critical Case Sampling.” This enables logical 

generalizations, meaning that the perspective can be applied similarly in other instances (Suri, 2011). 

It was considered that different stakeholders might have other perspectives on different functions. 

Conducting interviews across different hierarchical layers helps establish diverse viewpoints and gain 

practical insights, thus broadening the scope and enhancing the study's replicability. Additionally, it is 

interesting to discover viewpoint variations among the employees. The respondents all have customer 

contact, sales-, or operational experience. 

The focus of these interviews lies on the Railroad department, which is very internationally oriented 

and produces a variety of complete products. Also, much more partners and clients are involved. It 

contrasts with the mechanical engineering department, which designs and produces custom machines 

for the industry and semi-finished products or parts for other regional companies. Therefore, the 

Railroad department suits the strategy of implementing integrated solutions better. 

The interviews were conducted across the organization, including top management, team leaders, 

senior engineers, and sales engineers within the Railroad department of the AMT Group. The top 

management comprises two owners responsible for the Railroad Unit, while one owner is responsible 

for the Mechanical Engineering department and serves as a general manager. The team leaders have 

similar functions, with each leader focusing on a specific area that entails various responsibilities, 

including operations, planning, and software & IT. The sales engineer specifically focuses on selling in 

the DACH region. The senior engineers focus on projects within the engineering department and 

provide knowledge to the less experienced engineers. Based on work experience and occupation with 

services, all respondents have ample knowledge of the topic central to this study. A detailed overview 

of the respondents can be found in Table 10. 

The interviews are conducted until data saturation is reached (Saunders et al., 2015), meaning almost 

no new insights arise from additional interviews. 
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Table 10:  

Respondents  semi-structured interviews  

3.5 Data Analysis  

In this section, the method of the analysis of the generated data is described. As mentioned in section 

3.1, there are three parts, the face-to-face interviews, the survey, and the focus group. First, the face-

to-face interviews will be transcribed from the audio recordings to extract analyzable data. Afterward, 

the data will be coded axially according to a coding scheme. The goal is to analyze the interview based 

on the coded transcriptions. It is vital to extract possible challenges and interventions unknown to the 

literature. These findings could fill in the gap in the literature with the identification of SMME-related 

challenges and interventions in the process of integrated solutions. The challenges and interventions 

that were identified in the literature review will be validated if they are indeed applicable to the 

SMMEs and which were not and why they are applicable.  

The coding of the interviews is an iterative process. First, a basic coding scheme will be followed (see 

Table 11), which is based on the thematic areas from section 2.4.1., Figure 5.  The challenges contain 

third-order codes based on the subareas in Table 7. On the contrary, the interventions are only coded 

in second-order because the interventions in the literature are also more general-oriented than the 

challenges. The challenge is far more specific. The interviews were coded using the software “NVivo” 

 Name  Function  Description   Work 
experience  

Occupation 
with 
services 

1 Ow1  Owner  General affairs, Finance, human resources, 
mechanical engineering department 
  

25 year  Medium  

2 Ow2   Owner Sales railroad south Europe, Technical 
support,   

32 years  High 

3 Ow3  Owner Sales railroad Northwest Europe (including 
Ireland, Switzerland), Finance, Technical 
support engineers 
 

15 years  High  

4 Tl1  Team leader  Operations manager, planner, and quality 
control 
  

15 years Medium/ 
High  

5 Tl2    
Team Leader 
   

Software and IT support, financial 
controlling, management engineering  

11 years High 

6 Tl3 Team leader  Management of engineering department 
railroad, workshop coordinator, welding 
and machining expert 
  

11 years  Low  

7  SaE1 
 

Sales engineer  Sales DACH region, certifications, spare 
part management, Logistics sold machines,  
import/export equipment 
 

2 years  High 

8 SE1  Senior 
engineer  

Project leader, engineer, workshop lead, 
Zagro point of contact, spare part 
management 
 

7 years Medium  

9 SE2 
 

Senior 
engineer  

Engineer hydraulics, software,  project 
leader, Safety engineer  

11 years  Low  
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(QSR International, 2020). The language of the interviews will be Dutch. This way, unnecessary bias 

due to translation errors is reduced, and the respondents can express their opinion in their native 

language. The results and quotes will be written in English.  

Table 11:  

Basic coding scheme  

 

The improvement of the basic coding scheme is essential. Coding is, in essence, a circular process that 

allows researchers to reconsider transcripts in light of theoretical and initial findings (DeCuir-Gunby 

et al., 2011). This iterative and inductive approach guarantees a continual progression in code 

development. Additionally, concepts that cannot be derived from existing theories can be integrated 

into the coding scheme. Consequently, an advanced coding scheme will be formulated; its details can 

be found in the results section (Table 12).  This systematic approach significantly enhances the validity 

and reliability of the coding. Lastly, additional strategies to augment the validity and reliability will be 

discussed in section 3.6. 

Secondly, the survey conducted among the nine respondents will also be analyzed. Due to the small 

sample size, quantitative analysis cannot be performed, so the data analysis will primarily be 

descriptive in nature. The results will indicate which challenges apply to SMMEs and which do not. 

Additionally, the survey results can be compared to the interview answers to spot irregularities or 

contradictions. This enhances the reliability and validity of the findings of this research. 

Lastly, the focus group is also recorded. It captures critical remarks and ensures the validity of the 

discussion. Relevant quotes and newly-generated interventions will be labeled according to their 

thematic area classification (see Figure ). The focus group leader will document the qualitative data 

First-order coding   Second-order coding  Third-order coding    

Challenges in servitization  Culture 
 

Organizational mindset, 
Customer mindset, 
Management mindset 
 

 Customer & supplier  Conflict, Co-creation, 
Communication & Relationships  
Feedback utilization, Trust  
Loss of control 
 

 Delivery  Design, Value pricing & 
communication, Conflicting 
expectations, Place of delivery 
 

 Resources & Capabilities  Strategic resources, Performance 
measures, Fulfillment resources  
Fulfillment tools, Financial 
resources 
 

 Strategy  Business orientation, 
Customer/Supplier orientation, 
Risk management 

Interventions in servitization  Culture, Customer & Supplier, 
Delivery, Resources & 
Capabilities, Strategy 
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obtained during the focus group session, especially the priorities the participants indicate and the 

proposed new interventions.  

3.6 Validity and reliability  

In methodology, it is essential to establish valid and reliable results. Researchers in qualitative studies 

aim to design and incorporate methodological strategies to ensure the ‘trustworthiness’ of the 

findings (Noble & Smith, 2015). Validity is “the extent to which conclusions are drawn in research 

accurately describe or explain what happened” (Kihn & Ihantola, 2015). To improve the validity of this 

study, a selection of the questions, information about the procedure, and the definition of concepts 

were sent to the respondents two days in advance. This allowed them to familiarize themselves with 

the topics discussed during the interview. Doing so ensured that the respondents were prepared and 

could provide thoughtful responses. 

Furthermore, The survey results and interview answers are compared to spot irregularities to reduce 

respondent bias. For example, there is a chance that the respondent who faces a particular challenge 

(category) may find it valuable, but it is not included in the survey, or vice versa.  

Reliability refers to  “the extent to which a measure, procedure, or instrument yields the same results 

on repeated trials” (Kihn & Ihantola, 2015). Saunders et al. (2015) define two types of reliability 

threats. These threats are related to the interviewer or the respondent (interviewer bias and 

respondent bias, respectively). The one-to-one and anonymous nature of interviews allows 

respondents to express their thoughts freely and offer personal opinions, thereby enhancing the 

reliability of the responses (Saunders et al., 2015). Moreover, when respondents feel at ease and are 

intrigued by the research topic, Respondent bias is reduced, leading to more reliable data. In this 

study, the interviewer bias was reduced in three ways. First, the transcribed interviews were coded 

by an independent researcher to spot differences in approaches, which yielded only minor differences. 

Secondly, a test-retest is conducted, which focuses on the stability of the measurement and means 

that the coding of the transcriptions has been redone twice at a later time. Again, this only yielded 

some minor differences. Finally, to make the research as reproducible as possible, much effort is put 

into describing the research step by step, making the process more reliable. Therefore, the Interview 

guide and focus group guide is included in Appendix IV.  

4 Results  

In this section, the results of the analyses are described. Nine semi-structured interviews were 

conducted among respondents with different functions within the case company AMT group. The 

interviews all have a length of 60-90 minutes which were then transcribed and coded axially. The 

transcripts are coded with the guidance of the final coding scheme, displayed below in Table 12. The 

coding of the transcripts resulted in a total of 213 pages with almost 74,000 words. From these 

transcriptions, 369 relevant quotes were derived. The interview transcriptions are available upon 

request by the author. During the iterative coding process, 18 additional codes were added. This 

resulted in two first-order, ten second-order, and six third-order codes. These codes that were added 

are displayed in bold in Table 12. The codes originated from initial findings obtained during the 

interviews. When asked about the company and procedures, the respondents were triggered and 

began explaining extensively. 
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Table 12 

Final coding scheme  

The rest of the results section will be structured based on this final coding scheme. Each first order 

code represents a piece that helps answer the main research question and sub-questions. In the 

following sections, the current service offering, the implementation process, the identified challenges, 

and the identified interventions of servitization will be discussed.  

4.1 Current service offering  

The current service offering is mapped to understand the process, origin, stage of development, and 

mindset toward services within AMT group. Therefore, a more in-depth analysis is conducted. The 

nine respondents indicated eight different services with a total of 18 sub-services. These services are 

displayed in Figure 8 below. 

 

 

First order coding   Second order coding  Third order coding    

Current offering  Easiest to implement, Hardest to 
implement, Most valuable, Least 
valuable, Role in implementation  

 

 Origin of the service  External, Internal  

Process of 
implementation  

Structured, Unstructured  
 

 

Challenges in 
servitization  

Culture 
 

Organizational mindset, 
Customer mindset, 
Management mindset 
 

 Customer & supplier  Conflict, Co-creation, Communication & 
Relationships  
Feedback utilization, Trust  
Loss of control 
 

 Delivery  Design, Value pricing & communication, 
Conflicting expectations, Place of delivery 
 

 Operation  Protocols, Specialization, Structure  

 Resources & Capabilities  Strategic resources, Performance 
measures, Fulfillment resources  
Fulfillment tools, Financial resources, 
Demand  
 

 Strategy  Business orientation, Customer/Supplier 
orientation, Risk management 

Interventions in 
servitization  

Culture, Customer & Supplier, Delivery, 
Resources & Capabilities, Strategy, 
Process and Structure 

 

Note: Bold Codes are later added to form the advanced coding scheme. Codes in red and 
underlined are not found in the interviews.   
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Figure 8 

The current service offering at AMT group 

 

Notably, almost all these services are individual add-on services, which means that the combination 

of all the services from Figure 8 is not part of a total solution. Some services are offered standard in 

combination with the product, some are product-specific, and some are sold separately. The current 

service offering of AMT has been gradually built over the years. This service development process is 

iterative, making decisions based on gut feelings, internal demand, or customer feedback. Some 

services were present from the beginning, while others were developed much later. Over time, AMT's 

product portfolio expanded, creating new opportunities. Additionally, the significant growth of AMT 

in the past year has provided new avenues for service development. As a result, the origin of these 

services varies greatly. They can be classified as driven by internal/external demand or initiated as 

standard services. Another classification that can be applied is the progression of the services. Some 

are in the infancy stage, while others have reached maturity. Respondents often indicated that certain 

services require additional work or are only used occasionally, as one of the team leaders emphasized 

(Tl2).  “But that is something that is still in its early stages. It requires further development in the near 

future. We have been discussing this for several years now.” In Table 13 below, the current services 

are classified based on their origin, including illustrative quotes. 

Table 13:  

Current service offering  

Service 
group  

Service  Origin  Illustrative quote  ID 

Customer 
service  

Spare parts  External If customers need it, it is a matter of pressing a 
button because they are all familiar parts to us. 

Tl2 

 After-sales  Standard  If we do not do after-sales, they will not buy the next 
machine from us. 

Se1 

 Retrofitting/ 
customization 

External  Because we want to offer the total package. Provide 
engineering solutions. 

Tl2 
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The origin of the services can be classified as standard, internal, and external. For the standard 

services, this means that they were always there from the beginning. Not a single piece of machinery 

was sold without these services, including after-sales. This warranty service consists of keeping contact 

with the customer and providing services or information within the warranty period. This is often 

something that a manufacturer (feels) obliged to offer. One of the owners (Ow3) emphasizes: “As a 

manufacturer, you are, of course, obliged to comply with many things, like the certifications and service 

in the warranty period.”  

 Damage repair  External  The customer had to repair the welding because they 
had bent something. 

Sae1 

 QR code + online 
environment  

Internal  It is actually an improvement of our own service. In 
the past, of course, you just had a manual. 

Tl2 

 (contractual) 
maintenance 
 

External  I think it started mainly because of the customer's 
real demand. That the customer wants to be 
unburdened. They don't want their own mechanics to 
have to find special items that you have on the shelf. 

Tl2 

 Emergency 
service 
 

External  If you can do it, then you just solve malfunctions. But 
there is no real breakdown service yet. Now just pick 
up the phone, and the problem is solved. 

Ow1 

 Warranty service  Standard  In my eyes, that is connected to the sale of a 
machine. 

Se2 

Certifications  First grant  Standard  They are all created according to the needs of the 
customer. 

Sae1 

 Periodic  External  The customer's demand, the customer wants to be 
unburdened. 

Tl2 

Unique 
offering 

Flexibility  Internal  Sometimes it also stems from the need of the 
customer. For example, a customer wants two tool 
holders. Then we can make that before they make it. 

Sae1 

 Combination of 
specialisms 
  

Standard We are going to do the preparation with a 
production. And then do production […] then 
assembly in-house. Sometimes something needs to 
be modified, either at the request of the customer or 
due to our own design errors. You have the 
opportunity to make those adjustments again.[…] we 
can have things run parallel, so the lead time is 
technically better. 

Tl1 

 Fast treatment  Internal/ 
Standard  

Cloud 
module 

 Internal Mainly internal need, it costs us a lot of money to 
send mechanics internationally, minor malfunctions 
can be solved this way. 

Sae1 

Configurator   Internal  The configurator online, […] This is actually mainly 
from management to give the customer an overview. 

Tl1 

Logistics   External   Delivering to customers is very obvious because that 
is the first thing they try to negotiate, of course, but 
in principle we deliver ex-works. 

Tl3 

Rental  Zagro material  External  They approached us to become a dealer in the 
Netherlands. 

Ow1 

 AMT material  External  because those customers didn't want to buy at the 
time, but they wanted to rent because he didn't have 
enough work in the first place 

Tl3 

 Employees  External  Okay look, and what our customer needs is four 
mechanics once or twice a year they cannot employ 
them all year round so then they are with us 

Tl3 

Training  External on 
location  

External  I think giving the training is based on the customer's 
demand 

Tl3 

 Internal at AMT External ‘’ ‘’ 
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More than half of the services currently provided by AMT originate from external demand. This means 

that AMT often receives service-related inquiries from customers that it addresses. For example, 

requests for retrofitting and damage repair typically arise after the sale of equipment, and AMT 

possesses the necessary knowledge and ability to resolve these issues, thus providing the 

corresponding service. Similarly, AMT offers training to customers based on their expertise in 

designing and building machinery.  

The other half of the service originates from internal demand, which often originates from inefficiency 

issues within AMT, to relieve the employees in extra work or to save a significant amount of money. 

For example, one of the owners (Ow3) indicates the introduction of the cloud modules: “We believed 

it was essential to have the ability to log in to the machine ourselves and see what was happening, in 

case there were any issues. This approach was much more convenient for us than physically visiting 

and saved us a significant amount of money.”  

Appendix V provides additional descriptions of each of the services. An extended version of Table 13 

is displayed, containing the service development stage and type of service (based on Baines and 

Lightfoot, 2014). These characteristics indicate the development stage the services are at and what 

kind of services are implemented. These characteristics also provide some additional insights into the 

service provisioning of an SMME. What stands out is that almost all “base” services are matured. One 

exception is renting-out services, probably caused by the relative newness of their partnership with a 

complementary equipment manufacturer or the constraining liquidity factor. This constraining factor 

is caused by the inability to pre-finance rail machines and, thus, to develop a rental fleet. Many 

services are thus in the infancy stage for various reasons. Constraining factors like demand, liquidity, 

employee capacity, or lack of knowledge can influence the development of these services. One of the 

team leaders (Tl2) gave an example: “But that is something that's really just in its infancy […] because 

we do not have enough work yet actually to charge someone full-time with it.” 

SMMEs that are alike might have similar convictions about services provisioning. This section can be 

a foundation for the conclusions because it will provide a clear understanding of how services arise. 

The origin and development of these services reveal insights into the company culture and strategy 

regarding service provision. The following section goes further into detail on the implementation 

process of the services.  

4.2 Process of implementing services  

During the interviews, the company procedures were also explored. It is essential to thoroughly know 

the case company to draw relevant and accurate conclusions on the implementation. A clear 

consensus emerges across respondents by asking follow-up questions about procedures and 

structures. This section will specifically focus on the implementation process of integrated solutions 

(a critical part of the main research question) and give insight into how service implementation is 

managed within an SMME. This section discusses the initiation of the services, how it is developed, 

and how the implementation process is organized within an SMME.  

Engineering is the cornerstone of the case company. They constantly aim to provide the best to their 

customers. This entails devising solution-oriented approaches and going one step further to deliver 

the utmost (technical) excellence. As a team leader (Tl1) emphasizes: “We always want to keep helping 

everything and everyone [..]. This has always been AMT's right of existence. We never said no. We 

always did everything, day and night.”  

The engineering of custom solutions on a project basis is pinned in the company culture of AMT, which 

originated from its mechanical engineering department. As respondent Se1 emphasizes: “We work 
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very project specific on machines. That is also because we come from special machine engineering.” 

This project-based working ethic remains present because this is how AMT has always worked. This 

means that the services supporting these projects are often not developed as a project. Respondent 

Tl1 says about initiating services: ”We will just get started, then we will see […] the period after that 

shows whether or not it works.” This quote indicates a trial and error approach, which is later in that 

interview confirmed by respondent Tl1.  

The development of the services is very reactive. It applies to internal as well as external demand. 

Only a tiny portion of the services are standard offered from day one.  This perfectly represents the 

strategy towards service development of a manufacturing firm. The focus lies on the product. The 

services are only added when they fit within the company's capabilities. As one of the owners (Ow3) 

indicates: “It is actually easy for us because we have the knowledge in-house. However, we also have 

in-house facilities for every service.’  

The progression of the services seems to suffer from this approach. All the services at the infancy stage 

(see Appendix V)  are the services that require some knowledge, resources, or demand. They are thus 

harder to implement with the capabilities of AMT group. As one of the team leaders (Tl3) indicates: 

“24/7 emergency services are indeed complicated because we do not yet have enough work actually 

to charge someone full-time with it.”  

The lack of proactiveness in services development is characterized by one quote from one of the 

owners (Ow1), who was asked how much employees work on the implementation or invention of 

services, and answered: “No one.” 

By asking respondents specifically about implementing these services and their role, a clear picture 

emerges about the process applied within AMT group. The process can be described as unstructured. 

Seven of the nine respondents indicated that implementing new services somehow lacks structure. 

The sales engineer (Sae1) commented on the process, saying, “The process is not set in stone.” Some 

respondents mentioned that most plans are communicated verbally, leading to potential 

interpretation differences. The owner (Ow2) stated, "We do not always have a comprehensive 

strategy or a written plan beforehand." This clearly confirms that decisions regarding the process are 

made through verbal discussions and rely on the gut feelings of board members. The implementation 

is then communicated verbally and initiated without a concrete plan. 

4.3 Identified challenges  

This section comprises two parts related to SMMEs' challenges in implementing integrated solutions. 

First, the results of the interviews will be displayed. Second, the results of the survey will be included.  

4.3.1 Challenges identified from the interviews 

To verify which of the challenges from the literature apply to SMMEs, and to answer the first part of 

the main research question, “What are the challenges that small and medium-sized manufacturing 

enterprises (SMMEs) face in the implementation process of integrated solutions” respondents were 

asked what type of challenges they already encounter and what they think they would encounter 

based on a scenario (see Appendix II). From the 25 identified theoretical codes (see Table 12, identified 

challenges), 22 are identified by the respondents.  Some of the codes were quoted more than others. 

Table 14 below displays an overview of the number of quotes for the coded challenges. The table also 

indicates the function of the respondents who identified the challenges and the corresponding 

number of respondents in that function who elaborated upon specific challenges. It should be noted 

that the respondents can use multiple quotes about a specific challenge.  
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Some codes are mentioned by a greater part of the respondents than others (at least six out of nine, 

marked in green). These coded challenges are considered more relevant to the study and are therefore 

discussed more in-depth in this section. The remaining coded challenges (i.e., those mentioned by at 

most five interviewees) are considered less relevant and briefly discussed (for illustrative quotes, see 

Appendix VI). Some of the codes yielded zero hits and are therefore excluded from the table and will 

not be discussed further.  

Table 14 

Coded challenges overview   

Coded challenges Number of quotes Engineers Management Owners  

Business orientation  5  2 2 

Customer/supplier orientation B 0    

Risk management  4 1 2  

Organizational mindset  7  1 2 

Customer mindset  13 2 1 3 

Management mindset  3 1 1 1 

Strategic resources B  0    

Performance measures  3 1 1 1 

Fulfillment resources  30 2 3 3 

Fulfillment tools  10 2 1 2 

Demand A 8 2 3 2 

Financial resources  9  2 3 

Conflict  4   2 

Co-creation  4  2 2 

Communication & Relations  9 2 2 2 

Feedback utilization  3 1  1 

Trust B  0    

Loss of control  3 1  1 

Design  7 2 1 1 

Value pricing & communication  7 2 1 1 

Conflicting expectations  4 2 1  

Place of delivery  11 2 2 2 

Protocols A 10 2 2 1 

Specialization A 3 1 1  

Structure A 15 3 2 3 

Note. The instances that were left blank did not yield any results.  
A The codes that are bold are added during the coding scheme development.  
B The red and underlined codes did not get quoted by respondents.  
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Customer mindset 

Implementing integrated solutions requires some change from the customers. Customers need to be 

open-minded toward purchasing complete solutions. This openness toward the solution depends on 

the offering, the type of customer, the industry, and the country of operation. In the case of  AMT, 

this can have benefits and drawbacks because of the diversity of clients in different countries. One of 

the owners (Ow2) emphasizes that; "The Dutch are highly focused on efficiency, striving to maximize 

the working hours of machines. In Switzerland, the emphasis lies on owning their own machinery, with 

a preference for managing all aspects independently. Germany exhibits a strong conservative streak, 

often rejecting anything new already in advance.” This perfectly indicates the differences and the 

corresponding challenges.  

Next, the fact that the railroad industry is very conservative and operates in a niche market. The 

conservative attitude influences the adoption of services by customers, let alone integrated solutions. 

The team leader (Tl1) indicates: “I think it depends very much on the customers whether they can get 

used to it, whether they are open to it. Because I have the idea that the whole world is quite a gray 

old-fashioned industry, so to speak.” Implementing an integrated solution would be very challenging 

because they are not open to this type of change.  

The challenges correspond with the literature, emphasizing the difficulty of changing customers' 

mindsets if they are not service-oriented or have little interest in adapting to a new (servitized) 

business model (Reim et al., 2019). 

Fulfillment resources  

In small organizations, the knowledge base is not always that diverse. Thus, extra knowledge is often 

required to implement (services) integrated solutions. Every service AMT offers is an extra task on top 

of the regular activities of the employees. This means that the knowledge of the employees needs to 

be broadened to fulfill the service offerings. Finding personnel with specializations in service provision 

is challenging, especially for SMEs. Additionally, the current labor market is not cooperating either. As 

the team leader (Tl1) emphasizes: “A huge challenge is our capacity. The capacity indirectly hinders 

our innovation. We are still trying to put the puzzle together with the current employees here and 

there. Internal, it will not work. On other fronts, we also have a lot of work. So that is a really tough 

challenge.” 

Additionally, because of the small organization, specific specialisms like hydraulics are only practiced 

by one or two persons, which needs to be available for service provisioning. A team leader (Tl2) points 

out this: “I mainly think that the challenge is that you have certain employees who are specialized for 

certain machine types. So, you cannot send every mechanic out to solve a malfunction on an electric 

crane.” 

Interestingly, the challenges indicated by the respondents are very different from those found in the 

literature. The main focus of the respondents lies on the availability of personnel, whereas the 

literature is more focused on the capabilities needed for the transition to integrated solutions. 

Demand  

Respondents indicated multiple times the demand for the services. Within a small organization, the 

profitability of the services is much more important than establishing the service itself. Thus, AMT 

faces a trade-off between increasing its service offering and being profitable. One team leader (Tl1) 

indicated: “The demand is actually too low to set up a service for it and then also be profitable.” This 

results in the situation that even though AMT wants to implement, for example, a 24/7 emergency 
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service, the demand is just not high enough to hire someone and be profitable. This challenge was not 

found in the literature, probably because it is very SME-specific.  

Communication and relationships 

Customers and suppliers engaged in long-term relationships tend to develop a certain level of 

familiarity. These relationships typically involve repeated sales, where customers and suppliers expect 

to receive the same offerings. These offerings often include some form of service level, but with the 

implementation of a servitization strategy, these services will be sold separately, which can pose 

significant challenges. Due to the expensive nature of the machines, customers have become 

accustomed to paying for the product while receiving complementary services as part of the package. 

The owner (Ow1) states, "Customers have grown accustomed to receiving those services free of 

charge."  

Even though offering a solution is often billed completely, selling the service-related parts in this 

(conservative) market is challenging. Moreover, often some billed services are used as bargaining 

chips. As the other owner (Ow2) emphasizes: “Only the risk is that they say that training is just part of 

it, that they negotiate it out.” In order to sell the services to the customers, the challenge is to know 

how to sell the services since: “that is a bit of a problem with servitization, you are going to charge 

money for things that customers expect that is just part of it” (Ow1).  These challenges correspond 

with the literature, emphasizing that customers are unwilling to pay extra for the services (Xu et al., 

(2021).  

Place of delivery  

The place of delivery hinders the effectiveness of the deployment of machines. Every country has its 

own regulations and certifications for rail equipment. The rental of a single machine is thus 

challenging. Also, the metrics of the track are not always the same, making it extra tricky. As one of 

the owners (Ow2) indicates: “That is quite difficult because you then have to rent out in the country 

where you have your approval so that inspection would always be a bit of a bump because it differs 

per country.” 

Additionally, simply executing maintenance services is difficult because of the distance mechanical 

engineers need to travel, but it is not always known what the issue is. Bringing all the tools and parts 

available in the factory is impossible. Language barriers also play a role in the effective delivery of 

these services. As the team leader emphasizes: “And the moment you have a machine here in the 

workshop, you have all your tools, all your material, everything at hand. As soon as you have to go 

there, you usually do not know 100% what the interference is, so you just have to assume that you 

need certain things. It also depends on what language they speak.” These services also correspond to 

the literature, emphasizing that implementing certain services becomes challenging due to the 

distance between customers (Reim et al., 2019). 

Structure 

Their unstructured way of working often characterizes SMEs. Indeed, many processes are executed 

on gut feeling and impulsive decision-making. Because fewer employees are involved, close 

communication is more manageable, adjusting processes more agile. Within growing SMEs, 

processes that used to work with a small number of employees might become inefficient. As the 

senior engineer (Se1) indicates, this can fade the company's direction: “The line has actually been 

very unclear to me in the last two years, while we should get more structure because we want to go 

into that service more.”  
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Additionally, AMT has expanded enormously in new technologies but failed to hire that diversity of 

knowledge because it is simply unavailable. This results in a more random approach of assigning 

(additional) tasks, making it unclear who exactly is responsible for what says one of the senior 

engineers (Se2): “Many things are mixed up, and it is not clear who is responsible for what within the 

organization. Alternatively, there is no one clearly appointed who arranges all that.” Similar to the 

demand section, no similar challenges were found in the literature, probably also caused by the 

nature of SMEs. 

Less relevant challenges 

This section discusses the less relevant challenges derived from the qualitative interview data. These 

challenges are too important to be ignored. First, only the “Fulfillment resources” are discussed under 

the “Resource & capabilities” thematic area. However, the respondents also quoted the “Fulfillment 

tools” and “Financial resources” regularly. The fulfillment tools focused primarily on the absence of 

data and software for (smart) service provisioning, and the financial resources point to a lack of 

liquidity. Secondly, under the (new) ”Operation” thematic area, the codes “specialization” and 

Protocols were mentioned regularly. The “Specialization” code refers to the challenge of focusing on 

specialisms; sometimes, it is better to decline work that falls outside of one's area of expertise. The 

“Protocol” code refers to the absence of clear protocols or strategies in combination with the lack of 

precise documentation of these protocols and agreements made.  

4.3.2 Survey validation  

As mentioned earlier, the survey validates the challenges identified in the literature and their 

relevance to SMMEs. The previous section focused on the challenges identified during the interviews, 

where only the most relevant and frequently mentioned codes were discussed. In this section, the 

survey results are compared to the coded results from Table 14 to identify similarities or 

contradictions among them. Table 15, presented below, illustrates this comparison. The "coded 

challenges" and "# of respondents" columns represent the interview data, while the last two columns 

show the averages of the sub-areas and general areas. The colors are applied relative to each other in 

the same column. These colors represent the level of applicability that enables better comparison 

between them. The complete results of the survey are available upon request. 

Table 15  

Survey results  

Area Sub-area Coded challenges # of respondents Sub-Avg.    Avg. 

  Interview results   Survey results  

Strategy 

Business orientation 5 4 3,00 2,96 

Customer orientation 
 

0 3,67 

Risk management 4 3 2,50 

Culture 

Organizational mindset 7 3 3,40 2,79 

Customer mindset 13 6 2,79 

Management mindset 3 3 2,00 

Resources & 
capabilities 

Strategic capacity 
 

0 2,73 2,94 

Performance measures 3 3 3,21 
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Fulfillment resources 30 8 2,85 

Fulfillment tools 10 5 3,26 

Financial resources 9 5 2,64 

Customer & 
Supplier 

Conflict 4 2 3,27 3,11 

Co-creation 4 4 3,87 

communication & 
relationships 

9 6 3,20 

Feedback utilization 3 2 2,75 

Loss of control 3 2 3,38 

Trust 
 

0 1,60 

Delivery 

Design 6 4 3,53 3,46 

Value pricing & 
communication 

7 4 3,23 

Conflicting expectations 3 3 3,38 

Place of delivery 9 6 3,81 

Note: The colors are applied relative to each other in the same column.    

Similarities  

The lowest-scoring sub-areas (marked red/orange) are the first notable similarities. The subareas 

“trust,” “management mindset,” and “feedback utilization” all indicate low applicability to AMT (first 

two columns). The survey results corroborate this finding because these areas are less applicable to 

AMT group. Trust is not considered a challenge since AMT has excellent customer relationships. 

Management also shares the same vision toward servitization, and the “feedback utilization” is not 

something that is used and considered necessary.  Another similarity is present within the delivery 

stage, specifically within the “place of delivery” sub-area. Respondents indicated that the distance to 

their customers constrains the implementation of services. However, this only applies to SMMEs as 

internationally oriented as AMT group.  

Contradictions  

The contradictions in the comparison table are the sub-areas “co-creation” and “customer mindset.” 

The co-creation scored very high in the survey, implicating that many co-creation challenges apply to 

SMMEs. However, in the interview, little is mentioned about the co-creation challenges. This could be 

explained by the fact that co-creating services is never done within AMT and may be hard to imagine. 

The sub-area customer mindset is also very contradicting, no respondent mentioned a challenge 

related to customer orientation, yet the survey indicates high applicability. This is probably caused by 

the increased awareness generated from the theoretical challenges presented in the survey.  

Lastly, the customer mindset also yielded contradicting results. In the interview, this area was quoted 

regularly, but the challenges in the survey are not applicable. The differences between the theoretical 

and qualitative interview challenges can explain this. For example, almost every respondent quoted 

the conservative market; therefore, this subarea is highly quoted, whereas the theoretical challenges 

are broader in nature. Therefore, these challenges might be less applicable to SMMEs.   
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4.4 Identified interventions 

This section comprises two parts related to the interventions SMMEs can employ to address 

challenges in implementing integrated solutions. First, the results of the interviews will be presented, 

and second, the focus group results will be included. 

4.4.1 Interventions identified from interviews 

To verify which of the interventions address the challenges in an SMME setting and to answer the 

second part of the main research question, i.e., “How to intervene appropriately in this servitization 

implementation process?”, respondents were asked what kind of interventions are needed to address 

the challenges that they already encounter and what they think is needed based on a scenario (see 

Appendix II). 

Table 16 below displays an overview of the number of quotes for the coded interventions. The table 

also indicates the function of the respondents who identified the challenges and the corresponding 

number of respondents in that function elaborating upon specific interventions. It should be noted 

that the respondents can use multiple quotes about a specific intervention. 

Some codes are mentioned by a greater part of the respondents than others (at least six out of nine, 

marked in green). These coded interventions are considered more relevant to the study and are 

therefore discussed more in-depth in this section. The remaining coded interventions (i.e., those 

mentioned by at most five respondents) are considered less relevant and briefly discussed (for 

illustrative quotes, see Appendix VI) 

The respondents had more difficulty with identifying interventions than challenges. The interventions 

are often less specific and cover more challenges at once. Additionally, fewer interventions can be 

found in the literature.  Besides, interventions are not always needed. Awareness of the challenges 

could help adjust the organization's strategy and structure beforehand.  

Table 16 

Coded interventions overview   

Coded interventions  Number of quotes Engineers Management Owners 

Strategy 15 2 2 2 

Culture  2 1 1  

Resources & Capabilities  16 2 3 2 

Structure  9 3 2 2 

Customer & supplier  11 1 1 3 

Delivery  3 2 1  

Note. The instances that were left blank did not yield any results.  
A The codes that are bold are added during the coding scheme development.  
 

Strategy 

The organization has grown significantly over the past years. As a consequence, the strategy faded 

slightly, which corresponds with the structure challenges that were quoted. The respondents 

indicated that it is currently unclear what the strategic direction of AMT is. Combining this unclarity 

with the absence of a service development strategy probably caused the high intervention quotes on 
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strategy. Many quotes about potential future strategies might work for AMT but are not yet 

achievable. It confirms the overall challenge of implementing integrated solutions for SMMEs.   

One of the interventions that keep coming back on the strategy level is the need for a process that is 

as smooth as possible, including running pilots among lead customers. As one of the owners indicated 

(Ow1): “To effectively implement something like that, it is advisable to run a pilot program in 

collaboration with a trusted partner who can also benefit from it.” However, at the same time, take 

small steps since this is the strategy of AMT, but this may also be a more generally adopted strategy 

for SMEs. One of the team leaders (Tl1) emphasizes this: "I think that if they were to do that, then I 

probably know them well enough to realize that they would never do it with full dedication. We first 

tried to take a tiny step and not just expand it."  

Another strategy that respondents propose is to refocus on the things AMT is best at doing. The team 

leader (Tl1) emphasized, "You are losing focus. I think it would be better for you to concentrate on 

what you are good at and let go of the rest.” 

Resources & capabilities.  

The challenges related to resources and capabilities mainly covered the availability or capability of 

personnel. As such, the interventions respondents propose are logically all focused on these 

challenges. These challenges are difficult to interview because of the limited options. Specifically, 

experienced employees are hard to find in this market, and graduates still need a lot of education. The 

easiest solution to overcome challenges related to resources and capabilities is: “Expanding capacity 

is, of course, the solution, but how?” as the team leader indicated (Tl1). Another team leader adds 

(Tl3): “The easiest thing that is said is that having people involved is not always a solution, I think in 

this case, to some extent, it is because I believe that we are indeed lacking hands during the 

preparation phase, especially to make improvements.” Others suggest implementing training 

programs or hiring freelancers, which require investments that may not pay off because employees 

leave early.  

The services that are currently provided are not planned and are executed instantly. It can delay 

current activities and deadlines. If the services can be planned, the availability of employees can be 

considered. Therefore, one of the team leaders proposed creating repetition in services (Tl3): “There 

must be a certain repetition for which you can freely plan capacity. Sometimes it is just months that 

you do not have work for it, and just when a request comes in, a machine happens to be delivered. 

Then it becomes complicated.” 

Structure  

The structure is one of the codes added to the theoretical codes. As mentioned in Section 4.2, the 

attitude toward service provisioning follows a reactive course with no clear strategy. Most 

respondents are aware of the unstructured and reactive nature and propose some interventions that 

can address these challenges. First, the way of working needs to be adjusted, as the senior engineer 

(Se2) indicates: “Currently, our work is highly focused on specific projects and machines […] However, 

I believe we should adopt a more overarching approach by assigning certain tasks to individuals who 

can consistently work on their specific expertise on certain machines. By doing so, we can easily 

transfer the structural aspects to someone else during the work preparation phase, allowing for 

greater flexibility.” Additionally, the processes are often disclosed manually and not documented on 

paper. The sales engineer (Sae1) emphasized the importance of changing this: "Next, explain the entire 

process of how to write a manual, including all the details. You can also inform the responsible 
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individuals who will receive the manual from now on, and they should follow this approach. In my 

opinion, this is the implementation process." 

4.4.2 Focus group  

The focus group is conducted for extra validation and to obtain new possible interventions in the 

servitization process. This section consists of three parts. First, the general strategy toward 

servitization will be discussed, followed by prioritizing the relevant challenges. Lastly, the focus is on 

the interventions for these challenges.  

The general servitization strategy proposed by the respondents contains three phases. First, a 

thorough inventory must be carried out to identify opportunities. AMT needs to know what type of 

services are valued by which type of clients. Their proposed follow-up step is appointing a service 

representative responsible for all the services AMT provides. Lastly, the services need to be 

implemented within the company step by step,  slowly, and by continuously re-evaluating their value.  

From the prioritization session, six challenges displayed in Appendix IV were considered as high 

priority (indicated in bold) and, therefore, needed first attention and action: (i) Due to the diversity of 

customers in different countries, attitudes towards servitization vary greatly (culture), (ii) 

International rentals pose a problem due to variations in inspections, track profiles, and regulations 

(delivery), (iii) Rolling out maintenance services is challenging due to the distance to customers 

(delivery), (iv) The challenge lies in exploring innovation in integrated solutions while continuing to 

exploit the production of products (strategy), (v) Lack of available personnel capacity hinders service 

innovation (resources & capabilities)  and, (vi) Many services require specific specializations that are 

not always available (resources & capabilities). 

The intervention proposed by the respondents followed a structured approach, discussing each of the 

six thematic areas (indicated in bold, with the operation area added). First, the consensus about 

offering services focuses on what AMT can offer internally. If customers specifically request a 

particular type of service, partners should be searched to provide this service. Also, by better 

communicating and delineating the exact offering, the customers will likely feel that certain services 

are offered for free. (customer & supplier, resources & capabilities) For example, one of the owners 

(ow2) emphasizes: “For a French customer that ordered the quotation for a buggy, suddenly asked if 

additional standards could also be included in the certification. We are unfamiliar with this and must 

figure it out, which is time-consuming. The customer assumes this is free, but I must tell him otherwise.”  

Secondly, the respondents propose splitting the commercial activities into two channels. The 

differences in customers need different approaches to handling the customer. The attitude towards 

servitization primarily depends on the type of customer. For example, public companies working 

require contracting, the value of servitization is less relevant, and there is more competition on price. 

On the contrary, private companies value being unburdened (culture). As one of the owners (Ow3) 

emphasizes: “Suppose you offer an integrated solution at a public company. The question is how that 

is appreciated because it is still the best price if you have to participate in a tender. The services do not 

matter.”  

Third, the number of partners must be expanded to provide services to international clients. AMT is 

aware that some services cannot be handled internally. To select suitable partners, a partner matrix 

needs to be drafted. In this way, the requirements and capabilities of the partners are displayed in an 

overview. Outsourcing simple production activities that do not require a wide variety of specialisms 

helps to focus more on service innovation (delivery).  
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Fourth, liquidity remains a massive constraining factor for SMMEs, and the respondents again 

emphasize this. For liquidity, the intervention is to tap into other financial sources instead of 

bootstrapping. Additionally, partnering is the intervention for the lack of overall capacities. By 

outsourcing some activities, AMT thinks to focus more on service provisioning, thus remaining in 

control of their engineering activities (Strategy, resources & capabilities). Lastly, the main struggle is 

the price determination of the product (specials) and the services accompanied by them. Therefore, 

the protocols and infrastructure must be enhanced and elaborated. For instance, prices are now 

determined by experience and gut feeling but must be determined by a protocol  (operation). This 

“operational” part must be reinforced by improving the ERP software and introducing a CRM system. 

The structural issues that need to be addressed for service provision are covered.  

5 Discussion  

5.1 Conclusion  

SMMEs like AMT group see the benefits and the massive potential of servitizing their business. 

However, the question is whether this potential can be justified or whether too many challenges are 

involved that inhibit the successful implementation of such a strategy. This research aims to identify 

which challenges apply to SMMEs in the implementation process of integrated solutions and how to 

act as a manager to solve these challenges. 

Since almost all integrated solution literature is focused on large multinationals and little is known 

about SMEs implementing integrated solutions, a systematic literature review and a case study were 

conducted to answer the main research question:   

What are the challenges that small and medium-sized manufacturing enterprises (SMMEs) face in 

the implementation process of integrated solutions, and how to intervene appropriately in this 

servitization implementation process? 

The majority of the challenges identified in the interviews were based on the current service offering. 

These are challenges related to service add-ons, which are relatively simple in nature and will probably 

be even more present in implementing an integrated solution since it is the most advanced form of 

servitization. 

The mapping of the current offering helped to understand the general approach towards service 

provision. The origin and development stage revealed that the offered services are built gradually over 

the years and are bounded by the firm's existing capabilities. The capabilities were already available 

within the firm instead of actively developing or acquiring them.  

It was found that the initiation of service provision was very reactive in nature. All the provided 

services were initiated based on either internal or external feedback or were offered from the 

beginning. The initiation of services is thus not proactive, which probably can be traced back to the 

strong product focus of the firm. It can be concluded that no active implementation strategy is 

pursued, as Storbacka (2011) described.  Nevertheless, the high customization efforts resulted in a 

significant customer orientation needed to implement integrated solutions.  

Similarly, the process of implementation is also not pursued proactively. The development and 

implementation of the services are very unstructured. The strategy is not clearly defined, only 

communicated verbally, and relies on trial and error practices. This is often the result of a lack of 

capabilities in service development and capacity within the company. Additionally, SMMEs prefer to 

take less risk and opt to gradually build a structured process (building services with current 
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capabilities). This hinders the speed and potentially the ultimate impact of the implementation 

process of integrated solutions. 

From the results, five challenges are worthwhile to be discussed. First, it was found that establishing 

a structure for implementing a servitization strategy in an SMME was challenging. Unlike large firms, 

SMMEs often lack clear structures and protocols for their service offerings. The lack of a clear structure 

is amplified by the rapid growth of the organization. Secondly, it was found that closing the demand 

and supply gap was challenging. There is not enough demand to invest in capacity and still be 

profitable. SMMEs are, compared to large multinationals, more financially vulnerable and are, 

therefore, more reluctant to take risks. This risk-averse approach often results in extra workload for 

the existing employees until the supply and demand gap is sustainable. Thirdly, it has been discovered 

that capacity hinders the implementation of a servitization strategy and, consequently, the adoption 

of an integrated solution. This is due to employees having to provide services in addition to their 

regular tasks (since all the services offered fall within the company's capabilities) and the lack of selling 

capabilities within manufacturing companies. 

Some challenges are more specific to the case company and are, therefore, less widely applicable. For 

instance, the high customization level, meaning there is almost no repetition, hinders efficient 

manufacturing processes. Because of this high level of customization, integrating services with 

products is even more complicated. Lastly, the small but highly internationally oriented market makes 

it very hard to exploit certain services abroad due to language barriers, geographic location, and 

culture. Similarly, the customer mindset towards service provisioning in a highly conservative market 

is a significant challenge.  

Additionally, the results also provided management interventions, and they cover the same 

reoccurring topics.  It was found that, to implement a servitization strategy, a firm needs to be ready 

on an organizational level. SMMEs are characterized by intertwining functions, making it sometimes 

unclear who is responsible for what. This requires restructuring the organization by assigning 

employees to specific tasks and appointing a project manager that oversees the individual project(s). 

Additionally,  processes need to be documented, and protocols need to be written. Enhancing the 

software infrastructure of the firm can facilitate further structure development.  

It was found that, for SMMEs, the best strategy for implementing services is to take small steps, 

implementing one service after the other. Using pilots at trusted partners is also preferred before 

implementing the services on a broader scale. The intervention that may be the most suitable for 

solving the capacity issues is hiring capacity or outsourcing activities to partners. Expanding partners 

is a primary focus point for acquiring capabilities that cannot be developed internally. A partner matrix 

should be used as guidance for selecting suitable partners.  

Thus, SMMEs' challenges in implementing a servitization strategy include establishing an appropriate 

structure, managing the supply and demand gap, and addressing capacity constraints. These 

challenges highlight the need for SMMEs to successfully navigate these areas to offer integrated 

solutions. 

The abovementioned challenges are thus indeed present in SMMEs. Some are even more challenging 

for SMEs than for large multinationals. However, the respondents also emphasized that management 

is open to change, a high level of flexibility is present, and there is trust in the ability to change 

processes in favor of service provision. This indicates that these challenges can be addressed.   
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5.2 Managerial implications  

Implementing integrated solutions is proven to be a problematic practice. SMMEs often do not know 

what challenges they might encounter and thus lack awareness of what challenges can arise while 

implementing a servitization strategy. As a consequence, firms often focus on current challenges 

without taking a broader vision and the anticipation of new challenges. Moreover, SMMEs are often 

highly focused on one challenge (for example, capacity) without considering other challenges. 

SMMEs can use the results of this study to create awareness of the multitude of challenges that may 

possibly hinder the implementation of integrated solutions and as a guidance tool for implementing 

integrated solutions. 

Additionally, Managers should strategically determine what part of the solution should be handled 

internally and what should be outsourced based on their capabilities. However, it should be 

emphasized that SMMEs cannot develop these solutions only based on their internal capabilities and 

resources. Therefore, managers should focus on maximizing their partnering capabilities to leverage 

the resources and knowledge needed to provide integrated solutions (Chan et al., 2019). This can be 

amplified by proactively searching for partners with the guidance of a partner matrix.   

Furthermore, SMMEs should be extra proactive in developing and selling integrated solutions to their 

customers. Because of the reactive nature of SMMEs, managers should focus on changing their 

strategy and mindset and acquiring the capabilities for solution selling. Furthermore, establishing clear 

protocols for solution development and selling and propagating the overall organizational mindset 

toward integrated solution provisioning.  

This study's thematic area and subarea classification will guide managers on what areas need special 

attention when implementing integrated solutions. Because of the clear overview and broadness of 

the challenges and interventions, SMMEs can make better-informed decisions on their product 

offering, service offering, and existing partnerships. Similarly, managers can use the interventions 

proposed in this study, either directly or as a source of inspiration.  

Lastly, the implementation process classification of section 2.4.3 can help managers distinguish phases 

of the implementation process of integrated solutions. The classification provides structure and helps 

managers to focus on the areas most relevant in that phase. The graphical representation of this 

classification (Figure 6) is enhanced after the qualitative part of this study and can be found in 

Appendix VIII.  

5.3 Theoretical implications  

This research substantiates outcomes documented in existing literature, albeit with potentially 

nuanced variations in application. Additionally, novel findings have emerged, demonstrating strong 

relevance to the literature on SMMEs. It is worth noting that the degree of generalizability of these 

outcomes within the context of the SMME literature exhibits variances. The suggestions and findings 

of this study can contribute to the development of tools and strategies for the implementation of 

servitization within SMMEs 

One of the main differences that can be distinguished between large companies and SMEs is the 

variation in available resources. This remains a reoccurring topic in this study and is mentioned earlier 

as the “liability of smallness” (Eggers, 2020). This ‘liability of smallness” is present in the context of 

SMMEs and servitization. The paper of Eggers (2020) highlights that the size of firms hampers their 

resource availability and liquidity. Innovating and offering beyond customer needs requires financial 

resources due to higher costs and risk perception. Limited resources can deter investments in 

uncertain projects. This is precisely the case with implementing a servitization strategy. Within 
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servitization, overcoming this “liability of smallness” mitigates the challenges involved, contributing 

to Eggers (2020). 

This study confirmed the need to reorganize companies’ resource bases, organizational capabilities, 

structure (Baines et al., 2009), and cultural changes (Kowalkowski et al., 2017). However, compared 

to large organizations, SMMEs experience these reorganizations differently. The cultural challenges 

are easier to overcome, the structural changes are more complex to implement due to the strong 

product focus, and the capabilities are more challenging to acquire than for large firms (e.g., “liability 

of smallness”).  

This study identified challenges and interventions that are not explicitly focused on SMMEs. These 

findings confirm findings from the literature, which is mainly based on large multinationals. The survey 

validation and focus group already demonstrates the applicability of many challenges derived from 

the literature.  

First, standardization of the current offering is needed to implement services efficiently. The case 

company is characterized by high customization, which proposes challenges in efficient service 

implementation, corroborating findings from the literature (Alghisi & Saccani, 2015; Salonen, 2011). 

Second, the service's delivery distance can cause challenges (Reim et al., 2019). This challenge also 

applies to SMMEs, with the nuance that SMMEs are not always as internationally oriented as AMT. 

Third, the challenge that implementing a particular service can mean that firms become competitors 

with clients seems to be generalizable to SMMEs (Alghisi & Saccani, 2015; Klein et al., 2018). However, 

SMMEs (compared to large multinationals) are more dependent on their customers because they have 

fewer. Lastly, partnering to access capabilities the firm does not possess is perceived as a challenge 

(Ziaee Bigdeli et al., 2021). Partnering is due to fewer resources, which is even more applicable to 

SMMEs. Many services that cannot be provided within the capabilities of the SMME can be solved by 

partnering with various organizations.   

Additionally, this study identified differences mainly referring to challenges and interventions specific 

to SMMEs. Therefore, these findings contribute to the literature specifically focused on SMMEs.  

First, a primary challenge is the unstructured nature of SMMEs. Several authors emphasize the need 

for organizational principles, structures, and service provisioning processes (Crowley et al., 2018; 

Olivia & Kallenberg (2003: Xu et al., 2021). However, it was found that structures, protocols, and 

processes for the current activities were insufficient, hindering the service provisioning process. Also, 

the software infrastructure that facilitates certain services is not developed. Secondly, the supply-

demand gap is often not sustainable, meaning that firms will/cannot invest in services because the 

services cost more than it yields. These services then need to be executed by the regular employees, 

which is not executable without delaying their current activities. Third, due to (again) the lack of 

liquidity of the SMME, not everything can be offered in integrated solution form. For example, 

capabilities that need to be acquired for parts of the integrated solution are complex. Therefore, 

SMMEs propose a more gradual approach by first implementing services within their current 

capabilities (requiring less investment) and continuously developing these services until they can be 

considered an integrated solution.  Finally, the general process of implementing services appears to 

be different within SMMEs. It appears very reactive; services are developed based on external or 

internal demand, but a proactive strategy is absent within the SMME. This contradicts Windahl et al.’s 

(2004) claim. Indeed, they argue that manufacturers become more proactive while engaging in 

product service integration instead of waiting for the demand of service provisioning.  
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5.4 Limitations and future research 

While this study provides valuable insights into the challenges SMMEs face during the implementation 

process of integrated solutions, it suffers from some limitations. The limitations of this study and 

suggestions for future research will be discussed below.  

First, the chosen sample of participants demonstrates a broad spectrum of backgrounds. However, 

they are confined to an individual company. It is advisable to extend the investigation to SMMEs within 

similar and other industries to enhance the generalizability across manufacturing firms. Furthermore, 

it is noteworthy that despite serving a significant variance of customers, the entirety of these 

customers exclusively concerns the Business-to-Business (B2B) domain within a specific niche 

industry. Consequently, it is plausible that SMMEs in other operating areas might encounter different 

challenges and management interventions. 

Second, this study proposes management interventions for the challenges that SMMEs can encounter 

while implementing an integrated solution. These inventions are partially based on the respondents' 

expertise within the case company. However, these interventions are not executed yet (or only partly).  

Future research should focus on testing these interventions' feasibility and effectiveness (in this 

industry and other industries). But also, one should be aware that these interventions are often 

company-specific and need further refinement based on the company's demographics.   

Third, this study finds that the structure of the SMME is still not fully developed. According to the 

literature, the solution (combination of services and products) must be standardized and customized 

based on pre-existing modules (Salonen, 2011). Therefore, it will be interesting to investigate whether 

companies that do not yet possess an efficient manufacturing structure are better off by first 

developing a structure for servitization than first developing and optimizing their manufacturing 

process and then need to change their structure later to align with a servitization strategy. Further 

research should investigate which is more efficient.  

Fourth, The potential for enhancing the validity and reliability of the findings could be realized by 

expanding the survey sample size. While the primary objective did not entail the execution of a 

quantitative analysis, a more expansive sample size could yield greater robustness. Furthermore, it is 

necessary to acknowledge that certain segments of the survey instrument might still present 

challenges in terms of comprehensibility, despite attempts to refine them according to respondents' 

expertise and contextual familiarity. 

Fifth, bias amongst the participants engaged in the in-depth interviews may engender the omission of 

particular challenges. Nonetheless, it is essential to recognize that respondents' absence of explicit 

challenge identification Does not definitively dismiss the significance or presence of these challenges 

within SMMEs. Subsequent research should thus be directed toward comprehensively exploring 

potential supplementary challenges while implementing integrated solutions. 

Lastly, it was assumed that SMMEs could provide integrated solutions. However, to which extent the 

SMMEs can offer an integrated solution should be questioned. This research suggests ways to close 

large multinationals' resource & capability advantage over SMMEs, for example, extra commitment 

to partnering. Thus, is there a limit on the development of the solution relative to what large 

multinationals can accomplish? Future research should provide evidence for this.  
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7 Appendices  

7.1 Appendix I  

Table 17 

Synthesized challenges  

Thematic 
area  

 Sub-area   Description Reference   

Strategic  1.  Business orientation  A very strong good intensive product brand might become an obstacle to the introduction of 
successful brand extensions in the service business. (the brand is known for the quality of its 
product and not for its services)  
 

Alghisi & Saccani (2015) 

 2.   Lengthy processes of service design change approvals due to the internal misalignment of design 
authority. This is because most changes in service design require amendments in product designs. 
Yet, product functions tend to lead to such changes without service function consultation, causing 
prolonged revisions of service designs. 

Ziaee Bigdeli et al. (2021)  

 3.    
The challenge of being exploratory innovation in solutions and remaining exploitative in product 
manufacturing 

Kohtamäki et al. (2020) 

 4.    
Misalignment between the intended strategy for servitization and the  emergent managerial focus 

Martinez et al. (2010) 

 5.   Significant organizational changes in language, values, design process, and organization design Baines et al. (2009), Khanra et 
al, (2021)  

 6.   Overcoming the dilemma of organizing for product and service integration. Or establish separate 
services and product organizations. 
 

Kohtamäki et al. (2020) 

 7.   Uncertainty of the business orientation: The economic concern about changing the business model, 
doubt about organizational competency, and rejection of the service strategy development 
 

Chen and Møller (2019)  

 8.   Developing services to support and continuously improve the utilization and effectiveness of the 
installed base.  

Olivia & Kallenberg (2003) 

 9.  Customer and supplier 
orientation 

Building customer orientation while maintaining an engineering mindset 
 

Kohtamäki et al. (2020) 

 10.  There are inequities in the way customers and suppliers are treated by the organization, but it is 
also recognized that there are likely to be shifts in the balance of power in these relationships in 
the future. 

Martinez et al. (2010) 

 11.  Risk management Offering solutions generally lead to increased financial and operational risks. 
 

Alghisi & Saccani (2015) 
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 12.   The manufacturers are reluctant to share risks with customers (They are reluctant to engage in full 
operation contracts, but in turn, it is an important value-generating mechanism of maintenance 
solutions) 
 

Brax & Jonsson (2009) 

 13.   Increasing commercial risks due to the dependence of manufacturers on third-party organizations 
for accessing resources. 
 

Ziaee Bigdeli et al. (2021) 

 14.   Risk-pooling capacity and contracts with customers: there is a need to develop methods and 
models for 
distributing the risks across the various actors in the organization’s network. 
 

Nudurupati et al. (2016) 

Cultural  
 

15.  Organizational  mindset  Change the organization’s mindset from an interest in being product-centric to caring about 
customer needs, which is especially challenging for lean-thinking manufacturing firms because its 
business performance is often measured by product efficiency and production excellence. 
 

Chen and Møller (2019) 

 16.   Changing  mindsets of employees  on sales, marketing, and consumers 
 

Khanra et al. (2021)  

 17.   Overcoming the strong manufacturing culture associated with the existing business model  This 
constitutes a major managerial challenge. Services require organizational principles, structures, and 
processes new to the product manufacturer 
 

Crowley et al. (2018), Olivia & 
Kallenberg (2003), Xu et al. 
(2021) 

 18.   The inheritance of production-centric thinking seems to have the effect of cutting out the 
secondary processes, for instance, supporting services 
 

Chen and Møller (2019)  

 19.   It is important that organizations share a common language and mindset to allow a service 
provider to “think like a customer.”  
 

Martinez et al. (2010) 

 20.   There is a tendency in the organization to revert to a focus on the product rather than the whole 
integrated offering (particularly when under stress) 

Martinez et al. (2010)  

 21.  Customer mindset  Customers also need to change their mindset in order to better understand the value of servitized 
offerings and to move from the ownership to the access paradigm 
 

Alghisi & Saccani (2015) 

 22.   A low customer service readiness is a critical challenge when there are conservative attitudes to 
buying services in the market. Not all cultures are open to service agreements, and attitudes can 
pose a major challenge for distributors to successfully implement service provision 
 

Reim et al. (2019) 

 23.   The lack of support/willingness from local management of customers in the co-production of the 
servitization process, as well as the willingness to allocate strategic and financial resources 
 

Brax (2005), Reim et al.  (2019) 
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 24.   Distributors have a weak understanding of the potential of advanced services and prioritize 
business as usual over aiming for servitization 
 

Reim et al. (2019) 

 25.   There may be differences in the degree of alignment with different parts of the organization and 
its customers. 
 

Martinez et al., (2010)  

 26.   Remaining the same attitude towards suppliers when providing an integrated offering, even with 
downstream pressure on delivery. 
 

Martinez et al., (2010)  

 27.   In spite of the supplier’s willingness to adapt to a new business model and support the provision of 
an integrated offering, a “not invented here” type of mindset is present. This can result in the 
rejection of the supplier’s help 
 

Martinez et al., (2010)  

 28.  Management Mindset Cultural differences might occur when there is a need for training to implement solutions. For 
example, managers refuse to participate in training to maintain their credibility in front of 
subordinates 
 

Brax (2005)  

 29.   Lack of servitization intent, Which includes a lack of long-term commitment and a lack of 
leadership commitment. (servitization intent may not always be a “top-down” phenomenon) 
 

Crowley et al. (2018)  

 30.   Lack of top management support intensifies or causes many of the other challenges influencing, 
e.g., strategy, finance, and organization 
 

Klein et al. (2018) 

 31.   Inadequate service culture; At the management level, short-term achievement of the sale of 
known products are favored over often complicated smart service offerings. At the level of service 
and sales employees, this results in a lack of identification with smart services and, thus lack of 
enthusiasm 
 

Crowley et al. (2018)  

Resources 
& 
Capabilities  

32.  Strategic capabilities  The lack of direct customer experience is hindering progress in designing advanced services while 
silo-thinking and a focus on lean manufacturing principles limit organizational behavior and 
innovation due to a lack of real-world knowledge. 
 

Chen and Møller (2019)  

 33.   Processes that support design and changes of product and service are not aligned with each other. 
This is necessary for the effective provision of an integrated offering 
 

Martinez et al. (2010)  

 34.   Employees lack the capabilities to make effective service marketing strategies and define processes 
for introducing services 
 

Ziaee Bigdeli et al. (2021) 
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 35.   The challenge of equipping organizations with the capability to create and manage multiple or 
flexible servitization for narrow market segments with significantly differing value requirements 
and 
operational contexts 
 

Nudurupati et al. (2016)  

 36.   The manufacturer has no experience in identifying and mitigating risks occurring in the 
implementation process  
 

Reim et al.  (2019) 

 37.   Insufficient entrepreneurial competence present (for example, the previous bankruptcy of an 
entrepreneur prevented the process of engaging in partnerships)  
 

Taipale-Erävala et al. (2021)  

 38.   It is hard to establish the development of new competencies that are unfamiliar to manufacturers. 
A key choice is whether to develop them internally (make) or to buy them externally 
 

Alghisi & Saccani (2015) 

 39.  Performance measures  It is hard to retrieve adequate information and insights to support the development activities for 
designing advanced services 

Chen and Møller (2019)  

 40.   Acquiring advanced skills to perform the price and data analysis that advanced services require. Reim et al. (2019) 

 41.   Performance/ process metrics that were designed for a “product-centered” organization are not 
aligned with metrics needed for the provision of an integrated offering and therefore require re-
alignment.  
 

Martinez et al. (2010)  

 42.  Fulfillment resources Technical competence, integration competence, market or business knowledge competence, and 
customer partnering competence are the basis for integrated solutions. 
 

Brax & Jonsson (2009) 

 43.   Inability to bill service solutions, especially in companies with a heritage of primarily selling 
hardware products, customers can be averse to paying for smart services. Customers view smart 
services as repair assistance that should be free or even demand money for their data 
 

Klein et al. (2018)  

 44.   Insufficient knowledge of installed base. Advanced services often depend not only on exact 
knowledge of the complete history of single machines but also on complete knowledge of fleets of 
products 
 

Klein et al. (2018)  

 45.   Inflexibility in adapting to evolving circumstances. As a result, they may be unable to keep up with 
the pace of change within the industry. 
 

Klein et al. (2018) 
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 46.   The design of services is significantly different from the design of products. Service design 
capabilities are needed to successfully implement a service transition strategy 
 

Alghisi & Saccani (2015) 

 47.   Capabilities at the customer interface are needed to develop an understanding of customers’ 
business needs and operating environment. As well the same capabilities are key to understanding 
and overcoming the problems faced by the service delivery network in adopting a customer 
orientation and effectively delivering servitized 
offering 
 

Alghisi& Saccani (2015), 
Salonen (2011), Klein et al. 
(2018) 

 48.   Lack of digital competencies maybe then an important challenge for SMEs,  a major challenge 
to the digitalization of services is a lack of qualified employees to develop and provide such 
services 
 

Peillon and Dubruc (2019) 

 49.   Capabilities need to be built among the sales force to enable them to interact with the customer 
under a solutions-based logic. This is not an easy undertaking. Partly it is an issue of concrete 
capabilities and experience, and partly of behavioral qualities and attitudes. 
 

Salonen (2011) 

 50.  Fulfillment Tools  There is a lack of tools and techniques to use for the purposes of assessing the internal 
capabilities of organizations to design and deliver product-service offerings: 
 

Martinez et al. (2010)  

 51.   Lack of internal proficiency for supporting a crucial custom-built (outsourced) software Ziaee Bigdeli et al. (2021) 

 52.   Lack of business intelligence tools in managing their solutions business. ( Unable to determine the 
price of service due to accounting systems and monitoring policies designed for physical product 
sales)  
 

Brax & Jonsson (2009), Xu et al. 
(2021) 

 53.   The firm needs to replicate, for a professional service infrastructure, the HR and knowledge 
management capabilities developed for the service network. 
 

Olivia & Kallenberg (2003)  

 54.   Without specific infrastructure, an organization will not be able to deliver what has been promised 
to the end customer 
 

Martinez et al. (2010)  

 55.   A knowledge management system needs to be deployed based on data collected from the 
installed base in order to offer advanced services or pay-per-use 
 

Alghisi & Saccani (2015) 

 56.  Financial resources  There are insufficient financial resources. Without sufficient financial resources, the often-needed 
up-front investments into necessary changes for the adoption of smart services can be hindered. 
 

Klein et al. (2018), Taipale-
Erävala et al. (2021) 

 57.   Insufficient financial readiness to invest in 
advanced services. 
 

Reim et al. (2019) 
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Customer/ 
Supplier  

58.  Conflict  Becoming a competitor with customers. Customers can see the possible substitution of their 
business processes by another company’s services as competition. 
 

Klein et al. (2018), Alghisi & 
Saccani (2015) 

 59.   The challenges of controlling two major costs exist in servitization: competitive and political costs. Xu et al. (2021) 

 60.   IP issues and strategic concerns are straining partner relationships. Conflict of interests between 
manufacturers and dealer networks in managing the delivery of service offerings. 

Ziaee Bigdeli et al. (2021) 

 61.   The simultaneous delivery of both products and services creates significant tensions within the 
operations and supply chain of the OEM; the challenge is to integrate the delivery of these such 
that 
resources and knowledge are used effectively and efficiently. 
 

Baines et al. (2009)  

 62.   Conflict of interests among key stakeholders in a firm’s partnership network 
 

Khanra et al. (2021)  

 63.   There have been situations where the organization feels that changes to its offering are in the 
customers’ or suppliers’ best interests, but this is not recognized by the customer/supplier 
 

Martinez et al. (2010)  

 64.  Customer co-creation  
 

Customers need to learn about the basic benefits of the software complementing the solutions  
 

Brax (2005) 

 65.   Solution providers cannot understand the importance of customer knowledge or rely too much on 
customers. The leading solution fails to meet customer demand.  
 

Xu et al. (2021)  

 66.   Complications in involving customers in service pilots Ziaee Bigdeli et al. (2021 

 67.   Becoming more customer-centric without taking customer requirements for granted Salonen (2011) 

 68.   It is important for distributors to use the manufacturer's experience and support to strategically 
address servitization. As well as working with the manufacturer, cooperation with other 
distributors/ partners is important so that distributors can use other distributors/ partners' 
experience or develop certain parts of the servitization process together 
 

Reim et al. (2019) 



67 
 

 69.   Servitization entails customer involvement to achieve service coproduction 
  

Alghisi, & Saccani (2015) 

 70.  Communication Unsuccessful knowledge transfer within the ecosystem of stakeholders 
 

Khanra et al. (2021)  

 71.   Customers often think services are free or unwilling to pay extra for it 
 

Xu et al. (2021)  

 72.   There is inadequate management of the service network 
 

Xu et al. (2021)  

 73.   Ineffective communication of the value of service solutions Employees often lack the confidence to 
explain complex, intangible services to their customers. Thus, the superior values of the solutions 
are seldom conveyed to the customer  
 

Klein et al. (2018)  

 74.   Unclear value proposition of service solutions. Klein et al. (2018)  

 75.   Establishing good communication between suppliers is as important as customers. If not, it 
produces unwanted effects  
 

Martinez et al. (2010)  

 76.  Customer relationship adopting servitization may similarly face challenges in these relationships. These may arise from 
various perspectives, such as openness in information exchange, the strength of operational 
linkages, rearrangements in the structure of the relationships, legal contracts complementing 
relational norms, and increased collaboration in offering integrated solutions to customers 
 

Khanra et al. (2021)  

 77.   Change the focus of customer interactions from transaction- to relationship-based Chen and Møller (2019)  

 78.   Relationship-based value creation increases the number of staff members who interact with the 
customer and demands that they remain consistent with one another 
 

Martinez et al. (2010)  

 79.   Stakeholders may not always want to engage in a deeper collaboration  
 

Xu et al. (2021)  

 80.   A greater degree of integration among the actors is required, involving increased information 
exchange 
 

Alghisi & Saccani (2015) 

 81.  Feedback utilization  Customer orientation is weak; feedback from customers was not proactively gathered. Giving it the 
perception of lacking interest in customers.  

Brax & Jonsson (2009) 
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 82.   Inadequate verification of the fulfillment of customers’ expectations. Customer needs might 
change during the time needed to bring the solution to market 
 

Klein et al. (2018)  

 83.   Lack of  processes to obtain and utilize feedback from the customers is present Brax (2005) 

 84.  Loss of control  Customers fear the loss of control over information. Customers fear that smart-services-gathered 
data might be used to gain insight into key processes and also that loss of control over information 
might lead to loss of control over production 
 

Klein et al. (2018)  

 85.   Customers fear loss of control over information, that is, privacy violations, security concerns, and 
security of access to production and corporate system 
 

Peillon and Dubruc (2019) 

 86.  Trust  Customers are suspicious about the manufacturer's ability to manage different aspects related to 
services 

Ziaee Bigdeli et al.,(2021) 

 87.   Lack of trust between the provider and its clients prevented successful collaboration. Brax & Jonsson (2009) 

 88.   Bad service reputation. A high level of trust is necessary for successful smart services. This is offset 
by bad service reputation.  
 

Klein et al. (2018)  

Delivery  89.  Design  The unsophisticated design of the offering creates problems in use. For example, systems are not 
linked, software in use is not compatible with the offering, the program itself is inflexible 
 

Brax (2005) 

 90.   Modularisation and standardization allow manufacturers to build service offerings that 
are scalable so that individual solutions can be provided to customers based on the 
configuration of standard ‘building blocks’ 
 

Alghisi & Saccani (2015) 

 91.   Conflicts occur between product and service functions over service designs 
 

Xu et al. (2021) 

 92.   Design processes need to consider both product and service features that are consistent with the 
delivery of through-life performance. The main challenge of this stage is to provide services for the 
installed base over its complete life cycle rather than just for the installation and commissioning of 
new products. 
 

Baines et al. (2009),  Olivia & 
Kallenberg (2003) 
 

 93.   Establish effectiveness in the customization of solutions while maintaining efficiency in product 
manufacturing 

Kohtamäki et al. (2020) 

 94.   Solutions should be as standardized as possible; too much customization goes directly at the 
expense of efficiency. → mass customization often results in being there too late 

Salonen (2011) 
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 95.  Value pricing & 
Communication  

Difficulty with value services and their profitability;  
Dissent arises when evaluating the cost-effectiveness and setting the selling price of advanced 
service 
Extra manpower, cumulative experience, risk, consultation experience 
 

Chen and Møller (2019) 

 96.   Coping with servitization paradoxes; Since with service, it is hard to measure its input efforts (cost) 
and to set its selling price, it is easy to run into paradoxes 
 

Khanra et al. (2021)  

 97.   The firm does not have a clear understanding of the value of service to a customer.  
Communicating and demonstrating this value seems to be difficult  

Baines et al. (2009)  

 98.   Communicating the benefits of the successful provision of  advanced services  Reim et al. (2019) 

 99.  Conflicting expectations   The introduction of new types of offers can cause issues in terms of their definition (a grey area in 
the contract) 
 

Xu et al. (2021)  

 100.   Misunderstandings may occur on the part of both the provider and the customer, and this may 
lead to an imbalance in expectations 

Xu et al. (2021) 

 101.   Insufficient match of service solutions with customer expectations Klein et al. (2018)  

 102.   There may also be a lack of understanding about the synergies between different parts of the 
offering, that the whole is greater than the sum of the parts. Even to the point of reversing long 
held logic in negotiations 
 

Xu et al. (2021)  

 103.   A mismatch between the service offerings and the customers'' requirements Ziaee Bigdeli et al., (2021) 

 104.  Place of delivery  The distance to customers has a major effect on the ability and feasibility to implement certain 
types of advanced services (geographically)  

Reim et al. (2019) 

 105.   In some global regions, digitalization functionalities are restricted by local regulations that hinder 
advanced service implementation. 

Reim et al. (2019) 

 



70 
 

Table 18 

Synthesized interventions 

Thematic 
area 

 Description Reference 

Strategic  1.  
 

Formalize product-related roles within the service function and vice versa. Establish internal ratification 
processes to share decision-making of product and service function 
 

Ziaee Bigdeli et al. 
(2021)  

 2.  Implementing training programs on solution sales, integration, and delivery. Development meetings with employees to integrate products and 
solutions. Share information on bottlenecks in end-to-end 
process to improve the efficiency of delivery despite customization. A template to screen the viability of a new project to ensure the efficiency of 
delivery 
 

Kohtamäki et al. 
(2020) 

 3.  The process of value co-creation must be managed not only by the end customer and product-service 
provider jointly, but also across multiple dyads throughout a value chain configured to facilitate servitization. Success depends on the willingness of 
both downstream value co-creation partners (customers) and upstream value co-creation partners (suppliers of goods and services) to be locked into 
servitization for the duration of the value proposition life cycle. This requires customers, product-service providers, and other value co-creation 
partners to embrace a cultural change in the way that a co-specialized value chain is managed, how asset development and ownership is perceived, 
and the way rewards and risks are distributed 
 

Nudurupati et al. 
(2016) 

 4.  Assigning individuals with boundary-spanning roles to ad-hoc teams consisting of multiple units can aid in facilitating product service bundling. This 
can be achieved by appointing capture team leaders who would serve as project managers. 
 

Kohtamäki et al. 
(2020) 

 5.  What a conventional manufacturing firm should do to capture the “value” of product-service offerings for the situation is have the third parties 
involved  
 

Chen and Møller 
(2019)  

 6.  The annual process to review and revise strategy to bridge various solutions and product-related 
activities and lifecycle thinking  
 

Kohtamäki et al. 
(2020) 

 7.  Development programs to facilitate shared understanding 
 

Kohtamäki et al. 
(2020) 

 8.  Conduct a thorough analysis of customer needs and preferences and develop new service offerings and pricing models that align with those needs 
and preferences. The organization may also need to restructure its operations and processes to support the delivery of services. 

Olivia & Kallenberg 
(2003)  

Cultural  
 

9.  A firm needs to establish deeper engagement with its customers to become more caring about customer needs. Only then can the firm really 
understand the production issues (pains) of its end-users/ customers and start thinking about the feed to its end-users/ customers (gains) 
 

Chen and Møller 
(2019)  

 10.  To break out of the manufacturing-centric gravity, the respondents articulated the need for achieving a cognitive recognition that there is a significant 
external change occurring in the market, creating a clear and compelling business impact in conjunction with an internal business model impact  

Crowley et al. 
(2018), Olivia & 
Kallenberg (2003), 
Xu et al. (2021) 
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 11.  Develop a change management strategy that emphasizes the benefits of servitization and engages employees at all levels of the organization. This 
may involve providing training and development opportunities to build new skills and capabilities. 
 

Olivia & Kallenberg 
(2003)  

 12.  Clear communication in delivering the solution first needed to explain and convince the unprepared customer management about the benefits in 
order to motivate them to participate in the service process 

Brax (2005), Reim 
et al. (2019) 

Resources 
& 
Capabilities 

13.  In order to increase the size and range of the capabilities, an effective strategy is to focus initially on developing solutions for lead customers that can 
be adapted and replicated for future customers at a far lower expense.  

Davies et al. 
(2006)  

 14.  Ineffective market strategies and poorly defined processes for services require collaboration with partners who have the service expertise and 
working knowledge of the service industry dynamics.  Seek assistance from research-based organizations for accessing market data and statistics to 
better understand the services market. 
 

Ziaee Bigdeli et al. 
(2021) 

 15.  The challenge of enabling organizations to develop and oversee multiple or flexible servitization capabilities potentially involves transitioning the 
organization from a traditional focus on product-based business units, which are primarily concerned with managing product life cycles, to a 
servitization portfolio stewardship approach that emphasizes the evolution of value co-creation positions. 
 

Nudurupati et al. 
(2016)  

 16.  To establish advanced services, intensive communication among cross-domain experts is needed. This, therefore, requires information technology to 
be adapted so as to keep the relevant information flow 
 

Chen and Møller 
(2019)  

 17.  Organizational capabilities for solutions are formed as a cycle of four stages. First, a unique solution for a customer is developed in a “first-off” project. 
Second, the new capabilities gained are disseminated to other 
projects. Third, the functional organization is reorganized to support this growing business, and finally, the organization may become its own business 
unit 
 

Brax & Jonsson 
(2009) 

 18.  A knowledge management system needs to be deployed based on technological features embedded in the products (e.g., auto-diagnostics and 
communication tools) and data collection tools and procedures. A feedback system from the field helps face the financial and knowledge risks of 
offering e.g., full-risk maintenance contracts, and is a lever for increasing the knowledge of customer processes and the credibility of the company 
towards its customer base. 
 

Alghisi & Saccani 
(2015) 

 19.  Develop new performance metrics and measurement systems that align with the new value proposition and business model. This may involve 
establishing new service-level agreements with customers and implementing new monitoring and reporting systems to track performance 
 

Olivia & Kallenberg 
(2003)  

 20.  Capabilities need to be built among the sales force to enable them to interact with the customer under a solutions-based logic. It requires the 
selection of people within the company who 
have long enough experience and, most importantly, possess the right attitude and behavioral characteristics 
 

Salonen (2011) 

 21.  Identify missing competencies and access them via alliances, partnerships, or acquisitions. Reassess strategic decisions to explore the potential of 
building resources internally and employ service-competent personnel to reduce dependency on external partners 
 

Ziaee Bigdeli et al. 
(2021) 
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Customer/ 
Supplier  

22.  Servitization requires a shift in how organizations manage customer relationships; Therefore, new customer relationship management strategies need 
to be developed that focus on building long-term partnerships and delivering value-added services. This may involve providing personalized services 
and leveraging customer data to anticipate and meet customer needs. 
 

Olivia & Kallenberg 
(2003) 

 23.  IP issues and strategic concerns are straining partner relationships. It is recommended to conduct an external stakeholder analysis to identify key 
partners and evaluate relationship risks. Ensure alignment of firm focus and goals with those of the involved partners 

Ziaee Bigdeli et al. 
(2021) 

 24.  Assess the existing supply chain and distribution network and identify areas that need to be redesigned to support the delivery of services.  This may 
involve partnering with new suppliers and distributors or developing new logistics and inventory management systems. 
 

Olivia & Kallenberg 
(2003)  

 25.  Complications in involving customers in service pilots. Therefore, service-related customer relationship management capabilities need to be 
developed through the acquisition of specialist companies. Establish direct interactions between manufacturer and customers (e.g., conferences, 
training, customer visits) 
 

Ziaee Bigdeli et al. 
(2021) 

 26.  Becoming more customer-centric without taking customer requirements for granted. This requires the development of  customer dialogue, being able 
to deliver optimal solutions for a given need, customers must be engaged early enough in the purchasing process, and the dialogue must be open and 
intense, even to the point that the customer also adapts their internal processes to accommodate solution development 

Salonen (2011) 

 27.  Change the focus of customer interactions from transaction- to relationship-based. This requires a new type of relationship and trust to be established 
between the seller (a product-service provider, in this case, a manufacturing firm) and buyers (product-service consumers, e.g., end-users/customers). 

Chen and Møller 
(2019)  

 28.  Customers are suspicious about the manufacturer's ability to manage different aspects related to services. Work towards building an independent 
service reputation by establishing a well-balanced profile of superior service competencies internally and creating a history of only partnering with 
organizations whose customers trust and vouch for their service capabilities. Build a trusting relationship with the customers to learn about their 
business to then demonstrate the value of the service offering in line with their needs and requirements 
 

Ziaee Bigdeli et al. 
(2021 

 29.  Lack of trust between the provider and its clients prevented successful collaboration. A well-functioning, collaborative relationship including defined 
roles and responsibilities clearly is, therefore, a prerequisite for integrated solutions. 
 

Brax & Jonsson 
(2009) 

Delivery 30.  The aim of extending the service portfolio should be translated into the definition of procedures, roles, and responsibilities for new service 
development to increase the success rate of new services and the company's awareness about the service business. Companies should resort to 
existing methodologies or to other companies' experiences and best practices 
 

Alghisi & Saccani 
(2015) 

 31.  Great attention should be put into selecting suppliers for service delivery. Managers should challenge 
the status quo and review their suppliers' portfolios when a move towards servitization is being made. 

Alghisi & Saccani 
(2015) 

 32.  Establishing effectiveness in solution customization while maintaining efficiency in product manufacturing requires an efficient management system 
that facilitates both solution development and product performance. Additionally, implementing modular integrated solutions enables customization 
while maximizing factory utilization rates. Finally, effective coordination of end-to-end operations is crucial. 

Kohtamäki et al. 
(2020) 
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 33.  Solutions should be as standardized as possible; too much customization goes directly at the expense of efficiency. → mass customization often 
results in being there too late. The key is to standardize processes related to project delivery as much as possible. At the same time, many solutions 
can be completed on a mass customization basis, whereby the solution is unique but consists largely of pre-existing modules. 

Salonen (2011) 

 34.  Communicating the benefits of the successful provision of advanced services: Customers play an important role in the successful provision of 
advanced services. Customers need to see clear benefits before they are 
willing to engage in a service contract 
 

Reim et al. (2019) 

 35.  Identify lead customers that are interested in co-creation. It is important to be aware of the services that the customers demand, the services that 
would benefit them, and the services they are willing to develop and pay 

Reim et al. (2019) 

 36.  Mismatch between the service offerings and the customers'' requirements: It requires a commitment to advance internal service awareness and 
employ external expertise: develop internal skills to raise awareness of customers' (that the firm intends to target) business; employ personnel with 
experience in customer business and the service industry 

Ziaee Bigdeli et al. 
(2021) 
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7.2 Appendix II 

Interview guide: 

 
In this interview, multiple aspects are treated. The formatting of the texts indicates these different 

aspects. The texts in italic are the sentences that the interviewer speaks, the text in bold italic are 

the questions asked to the respondent, the text in underlined are the goals behind the questions, 

and the text without additional formatting serves as a guide for the reader of this document.  

This guide aims to assist interviewers by providing a clear roadmap with detailed descriptions of 

each question and its intended purpose, derived from the theoretical background outlined in section 

2. It is crucial to ensure that all interview conditions are standardized for every respondent and to 

reduce the potential for interviewing effects. This can be achieved by transparently communicating 

the research objectives and interviewer expectations to the respondent while maintaining an 

approachable and relaxed atmosphere. 

In addition, the interviewer should be mindful of any biases or assumptions that may affect the 

respondent. It is essential to allow the respondent to complete their thoughts before asking follow-

up questions and to avoid leading questions that may bias their responses. Semi-structured 

interviews should be conducted flexibly, as interesting points raised by respondents can lead to 

discovering new constructs. 

Questions sometimes need adjustment based on the respondent's expertise to obtain the most 

accurate answer. For example, different hierarchies within the case company could have different 

opinions on integrated solutions, but the questions should be adjusted to extract this information 

accurately.  

The interview 

 Part 1; Introduction  

Break the ice with the respondent, and make them feel comfortable. 

• Introduce myself, a short description about the innovation management master  

• Explain why this study is valuable for AMT  

 

- The findings of my literature review suggest that the insights gained can inform the 

development of a servitization strategy. 

- This approach may prompt consideration of service-oriented solutions or a deliberate focus on 

service provision, which AMT may not have previously considered. 

 

Explain what is necessary for the respondent within the interview and what is expected  

 

- It is important to simply have an open conversation 

- If you have any questions in between, just ask them 

- To simply give honest answers. 

- Answers should preferably be as comprehensive as possible (with motivation), 

- The interview is anonymous, meaning your name will not appear anywhere in my reporting. 

- The interviews consist of open-ended questions. 

- This interview aims to gather opinions, motives, and viewpoints. 
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• Ask if the interview can be recorded for transcription purposes 

• Start audio recording  

 

Gather background information from respondents.  

 

- How long do you work here? Do you have work experience outside of AMT? 

- What is your exact function? What are your responsibilities within the company.  

- Do you have experience with services /solution selling? If yes, how long?  

- Maybe also outside of AMT and how much/long? 

  

Make the introduction with the topic and definitions.  

Did you have the opportunity to read the definitions I  sent to you two days ago?  

No? → Read the definitions clearly → Ask if they agree, their viewpoint on the individual definitions  

Yes? → Go through the definitions  → Ask if they agree, their viewpoint on the individual definitions.  

Make sure that the respondent understands the definitions   

A service is an activity or benefit that one party can offer to another that is essentially intangible and 

does not result in ownership of anything. Services can be provided by individuals, companies or 

organizations and can range from the provision of a physical service, an intangible service, and the 

availability of materials. 

- Do you understand the definition? And do you share the same opinion about this 

definition? 

 

Servitization refers to the process by which companies shift from selling products to selling product-

service combinations. This strategy is often triggered as companies look to differentiate themselves 

from competitors, build stronger customer relationships, and tap into new revenue streams. 

- Do you understand the definition? And do you share the same opinion about this 

definition? 

- Do you think servitization is an emerging trend? Can you imagine that? And why? 

- Do you think this is important for the existence of AMT? And why? 

 

Within the servitization literature you have different degrees. Integrated solutions are the most 

advanced variant of servitization. This refers to total solutions in which the combination of products 

and services is offered in a comprehensive and coherent manner. These solutions are designed to 

meet the specific needs of customers by integrating the various components such as hardware, 

software and services into one offering 

Do you understand the definition? And do you share the same opinion about this definition? 

Part 2: Current situation within AMT. 

To obtain viable information that is pure SMME related towards service provisioning, it is essential 

to know what SMMEs already offer, what the challenges are, and how they did overcome the 

challenges in the implementation process. The current offering mainly entails basic and intermediate 

services. This is later viable information compared with the challenges and interventions related to 

integrated solutions.  
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1. What are the services currently offered next to selling the products (core business)?  

- Add-ons vs. integrated solutions  

1.1 Can the services be classified (service addition or solution selling)?  

1.2 How did the service originate? 

1.3 What services are the most valuable and why? 

1.4 Which service was easier to implement and why?  

A list is now presented containing the services currently within AMT, how these originated, and 

which ones are most valuable (and why)  

Obtain information about the implementation process of the abovementioned services.  

2. What was the implementation process for the services mentioned above?  

- Or what was your role in this implementation process? 

2.1 Which steps were taken to introduce these services? (was there a specific pattern) 

2.2 What was the process? Was there a plan to introduce this service? 

- Were there phases in place/can you describe some phases? 

 

Obtain and identify possible challenges related to introducing AMT's services.  

3. To build further on the previous question, were there any challenges occurring in the first 

place of this implementation plan? 

3.1 What were these challenges? 

3.2 Why is this seen as a challenge?   

If there are multiple phases mentioned, Repeat the above questions for every phase. 

4. Regarding the challenges mentioned in the previous question, what is, according to you, 

the best method to overcome these challenges? 

 

Part 3: Implementing integrated solutions.  

In this section, it is important to obtain new possible challenges and interventions from the view of 

an SMME. Questions must be asked to enable the respondent to think based on their expertise. To 

help enable this process, the respondents are provided with a scenario that takes place within AMT.  

Extract other challenges that the respondent does not already mention. Additionally, the goal is to 

determine whether the challenges from the previous challenges are also applicable to integrated 

solutions.  

Thank you for your responses up to now. Until now, we primarily covered service additions (additions 

to the core products). Now, I want to go one step further and discuss integrated solutions. 

Therefore, I will sketch a scenario to give more context.  

There are multiple scenarios to best match the operating area and expertise of the respondent. For 

example, top management is given a scenario that is more focused on strategic challenges, whereas 

the scenario used for the senior engineers are more focused on the delivery. Therefore, there are 

three scenarios drawn.  

Suppose that AMT group wants to transition to selling complete (integrated) solutions. It is agreed 

upon that AMT will only sell integrated combinations of products and services. This requires a 

complete restructuring of the business model. In this scenario, AMT helps its customers with the 
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complete package of railroad work, advising them on how to complete their jobs with the available 

equipment from its portfolio of AMT. This also includes training on working efficiently and safely with 

the equipment. 

Additionally, data and analytics have become increasingly important, and AMT provides insights in 

the performance of its (sold) equipment. KPIs such as fuel efficiency/charging efficiency and 

preventive maintenance needs are monitored and fed back to the customer. However, it also 

provides insight into the fleet (fleet management) the customer owns.  

To take this solution-selling paradigm even further, performance-based contracts can be concluded, 

which tie the services' cost to the equipment's performance. By offering "power by the hour" 

contracts that charge customers based on the actual hours of operation with the including services. 

(KPIs are monitored and thus is less risky)  

5. Do all the challenges we discussed still apply in this case? And why? 

5.1 Based on this scenario, do you think other challenges will arise in the service 

deployment? 

5.2 What are these challenges?  

5.3 How can you overcome these challenges? 

 

This was the end of the interview, thank you for your time. 
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7.3 Appendix III 

This Survey is in Dutch, English version is available on request.  

Vragenlijst; Uitdagingen in het implementatieproces van integrated solutions. 

In een uitgebreid literatuuronderzoek zijn er veel uitdagingen onttrokken die betrekking hebben tot 

het implementatie proces van geintegreerde oplossingen. Deze uitdagingen en interventies zijn 

afgeleid van studies die grote bedrijven als hun steekproef gebruikten. 

Of deze uitdagingen ook allemaal toepasbaar zijn in het MKB zal moeten worden gevalideerd. Door 

middel van een vragenlijst op basis van de Likert scale, kunnen respondenten aangeven in welke 

mate de uitdagingen toepasbaar zijn op MKB-productiebedrijven.  

 

De vragenlijst bestaat uit uitdagingen die betrekking hebben op verschillende facetten van het 

implementatie proces. De uitdagingen zijn gebaseerd op 23 subcategorieën binnen de 5 thematische 

gebieden (Strategie, Cultureel, Resources en capaciteiten, levering en klanten/leveranciers). In totaal 

zijn er 81 uitdagingen in deze vragenlijst die beoordeeld dienen te worden.   

Het is belangrijk dat we uitgaan in dit geval van het scenario dat geschetst is in het interview. (Zie 

hieronder). 

Scenario:  

Stel dat AMT-groep de overstap maakt naar een verkoop van complete geïntegreerde oplossingen. 

Afgesproken is dat AMT alleen geïntegreerde combinaties van producten en diensten gaat verkopen.  

Dit vereist een volledige herstructurering van het businessmodel. In deze scenario helpt AMT hun 

klanten met het volledige pakket van spoorwegwerkzaamheden en adviseert het hun klanten over 

hoe ze hun taken kunnen voltooien met de beschikbare apparatuur uit het product portfolio van 

AMT. Dit omvat ook training over hoe efficiënt te werken en veilig met de apparatuur om te gaan.  

Daarnaast worden data en data-analytics steeds belangrijker, AMT geeft inzicht in de prestaties van 

hun (verkochte) apparatuur.  KPI's zoals brandstofefficiëntie/laadefficiëntie, preventieve 

onderhoudsbehoeften worden gemonitord en teruggekoppeld naar de klant. Maar ook krijgt de klant 

inzicht in de complete uitrusting van AMT-producten  (Fleet management)  die de klant bezit.  

Om nog een stap verder te gaan in het solution selling concept wordt er ook nog op andere manieren 

oplossingen aangeboden. Zo kunnen er op prestaties gebaseerde contracten worden afgesloten, die 

de kosten van de diensten koppelen aan de prestaties van apparatuur. Dit doen ze door "power by 

the hour" contracten aan te bieden die klanten in rekening brengen op basis van de werkelijke 

draaitijden, inclusief services. 

Op de volgende pagina volgt de vragenlijst  

Als er een vraag niet duidelijk is sla deze dan over 
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Geef voor elk van de onderstaande uitdagingen aan in welke mate dit toepasbaar is op AMT 

(Screnario in acht nemend). Kruis één antwoord aan. Waarbij 1= Niet toepasbaar, 2= Enigszins 

toepasbaar, 3= Neutraal, 4 = Toepasbaar, 5 = Zeer toepasbaar 

 Uitdagingen Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

 Strategie: Bedrijfsoriëntatie       

1. 1.  
Een zeer sterk (product) merk kan een 
obstakel zijn voor de introductie van 
succesvolle service-uitbreidingen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

2.  
Door de verkeerde afstemming van 
ontwerp autoriteit, wordt het goedkeuren 
van een verandering in het 
serviceontwerp een erg lang proces. 

1☐ 2☐ 3☐ 4☐ 5☐ 

3.  
De uitdaging om verkennend te innoveren 
op het gebied van geïntegreerde 
oplossingen en tegelijkertijd de productie 
van producten te blijven uitbuiten? 

1☐ 2☐ 3☐ 4☐ 5☐ 

4.  
Verkeerde afstemming tussen de (lange 
termijn) strategie voor servitization en de 
(korte) uitkomstgerichte management 
focus op verkoop. 

1☐ 2☐ 3☐ 4☐ 5☐ 

5.  
De economische bezorgdheid over het 
veranderen van het bedrijfsmodel, twijfel 
over organisatorische competentie en 
afwijzing van de ontwikkeling van de 
servicestrategie. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Strategie: Klant- en leveranciers oriëntatie  

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

6.  Het opbouwen van klantgerichtheid en 
tegelijkertijd het behouden van 
engineering mindset. 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Strategie: Risico management 

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

7.  
AMT is terughoudend om risico's met 
klanten te delen (risicodeling van 
bepaalde nieuwe producten of 
oplossingen). 

1☐ 2☐ 3☐ 4☐ 5☐ 

8.  
Toenemende commerciële risico's als 
gevolg van de afhankelijkheid van AMT 
van externe organisaties door het 
verlenen van toegang tot hun resources. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Cultuur: Organisatorische mindset  

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

9.  
Het veranderen van de mindset van de 
organisatie (werknemers) van 
productgerichtheid naar focus op 
klantbehoeften. 

1☐ 2☐ 3☐ 4☐ 5☐ 

10.  
Het veranderen van de mindset van 
werknemers op het gebied van verkoop, 
marketing en consumenten. 

1☐ 2☐ 3☐ 4☐ 5☐ 
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11.  
Het overwinnen van de sterke 
productiecultuur die samenhangt met het 
bestaande bedrijfsmodel (structuren, 
principes en processen). 

1☐ 2☐ 3☐ 4☐ 5☐ 

12.  
Het veranderen van de ‘’taal’ en mindset 
van de organisatie naar een gedeelde 
gemeenschappelijke “taal” en mindset op 
het gebied van services. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Cultuur: Mindset van de klant 

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

13.  
Het veranderen van mindset van klanten 
om de waarde van product-service 
combinatie beter te begrijpen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

14.  
Het overtuigen van klanten met een lage 
servicebereidheid. Niet alle klanten staan 
open voor serviceovereenkomsten. 

1☐ 2☐ 3☐ 4☐ 5☐ 

15.  Het gebrek aan bereidheid van het 
management van klanten (B2B)  in de 
coproductie van het servitization-proces, 
evenals de bereidheid om strategische en 
financiële middelen toe te wijzen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

16.  
Het veranderen van klanten die prioriteit 
geven aan “business as usual” boven het 
streven naar servitization. 

1☐ 2☐ 3☐ 4☐ 5☐ 

17.  
Ondanks de bereidheid van de leverancier 
om zich aan te passen aan een nieuw 
bedrijfsmodel en het aanbieden van een 
integrated solution, is er een "niet hier 
uitgevonden" mentaliteit (gevoel) 
aanwezig die kan leiden tot de afwijzing 
van de hulp van de leverancier. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Cultuur: Management mindset 
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

18.  
Gebrek aan servitization intentie; een 
gebrek aan lange termijn inzet- en 
management betrokkenheid. 

1☐ 2☐ 3☐ 4☐ 5☐ 

19.  
Gebrek aan ondersteuning van het 
topmanagement voor de servitization 
strategie. 

1☐ 2☐ 3☐ 4☐ 5☐ 

20.  
Ontoereikende servicecultuur; Op 
managementniveau worden de korte 
termijn verkoop van bekende producten 
bevoordeeld boven vaak gecompliceerde 
slimme serviceoplossingen. 

 

 

 

 

1☐ 2☐ 3☐ 4☐ 5☐ 
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Resources/capaciteiten: Strategische 
capaciteiten  

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

21.  
Het gebrek aan directe klantervaring 
belemmert de vooruitgang bij het 
ontwerpen van geïntegreerde oplossingen 

1☐ 2☐ 3☐ 4☐ 5☐ 

22.  
Processen die het ontwerp en de 
wijzigingen van product en service 
ondersteunen, zijn niet op elkaar 
afgestemd. 

1☐ 2☐ 3☐ 4☐ 5☐ 

23.  
Het vermogen van de werknemers om 
effectieve servicemarketingstrategieën te 
creëren is beperkt en er is behoefte aan 
duidelijke processen voor het 
introduceren van nieuwe services. 

1☐ 2☐ 3☐ 4☐ 5☐ 

24.  De fabrikant heeft geen ervaring met het 
identificeren en beperken van risico's die 
zich voordoen tijdens het 
implementatieproces van services. 

1☐ 2☐ 3☐ 4☐ 5☐ 

25.  
Er is onvoldoende 
ondernemerscompetentie aanwezig. 

1☐ 2☐ 3☐ 4☐ 5☐ 

26.  
Het is moeilijk om de ontwikkeling van 
nieuwe competenties vast te stellen, die 
onbekend zijn voor AMT. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Resources/capaciteiten: Prestatie 
indicatoren  

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

27.  
Het is een uitdaging om voldoende 
informatie en inzichten te verkrijgen om 
de ontwikkelingsactiviteiten voor het 
ontwerpen van geavanceerde services te 
ondersteunen 

1☐ 2☐ 3☐ 4☐ 5☐ 

28.  
Het verwerven van vaardigheden om de 
prijs- en data-analyse uit te voeren die 
geavanceerde services vereisen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

29.  
Prestatie- en processtatistieken die zijn 
ontworpen voor een "productgerichte" 
organisatie zijn niet afgestemd op de 
statistieken die nodig zijn voor het 
aanbieden van een geïntegreerd aanbod 
en moeten daarom opnieuw worden 
afgestemd. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Resources/capaciteiten: Realisatie 
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

30.  
Het implementeren van geavanceerde 
services zijn vaak niet alleen afhankelijk 
van kennis van de volledige geschiedenis 
van één machine, maar ook kennis van 
het complete product portfolio van het 
bedrijf. 

1☐ 2☐ 3☐ 4☐ 5☐ 
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31.  
Er is inflexibiliteit in het aanpassen aan 
veranderende omstandigheden. Met als 
gevolg dat AMT niet in staat zijn om het 
tempo van de veranderingen binnen de 
industrie bij te houden. 

1☐ 2☐ 3☐ 4☐ 5☐ 

32.  
Ontwerp capaciteiten zijn nodig om een 
servicetransitie strategie met succes te 
implementeren 

1☐ 2☐ 3☐ 4☐ 5☐ 

33.  Kennis op het gebied van de gebruiks 
interface ontbreekt om inzicht te krijgen 
in de behoeften van klanten en hun 
werkomgeving.  
 

1☐ 2☐ 3☐ 4☐ 5☐ 

34.  
Gebrek aan digitale competenties is een 
belangrijke uitdaging. 

1☐ 2☐ 3☐ 4☐ 5☐ 

35.  
Er moeten kennis worden opgebouwd 
binnen het sales team om hen in staat te 
stellen met de klant te communiceren 
over een op “oplossing” gebaseerde 
logica 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Resources/capaciteiten: Fulfillment-tools  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

36.  
Er is een gebrek aan tools en technieken 
voor het beoordelen van de interne 
capaciteiten van organisaties om product-
service-aanbiedingen te ontwerpen en te 
leveren 

1☐ 2☐ 3☐ 4☐ 5☐ 

37.  
Gebrek aan interne vaardigheid voor het 
ondersteunen van op maat gemaakte 
(uitbestede) software die cruciaal is voor 
het bieden van oplossingen  

1☐ 2☐ 3☐ 4☐ 5☐ 

38.  
Gebrek aan business intelligence-tools bij 
het beheren van de geïntegreerde 
oplossingen  

1☐ 2☐ 3☐ 4☐ 5☐ 

39.  
Het bedrijf moet, voor een professionele 
service-infrastructuur, de HR- en 
kennismanagement capaciteiten 
ontwikkelen voor het servicenetwerk 

1☐ 2☐ 3☐ 4☐ 5☐ 

 
Resources/capaciteiten: Financiële 
middelen 

Niet 
toepasbaar 

Enigszins 
toepasbaar 

Neutraal Toepasbaar Zeer 
toepasbaar 

40.  
Er zijn onvoldoende financiële middelen. 
Daardoor kunnen noodzakelijke 
investeringen voorafgaand aan de adoptie 
van geïntegreerde services worden 
belemmerd 

1☐ 2☐ 3☐ 4☐ 5☐ 

41.  
Onvoldoende financiële bereidheid om te 
investeren in geavanceerde services. 

 

1☐ 2☐ 3☐ 4☐ 5☐ 
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Klant/ leverancier: Conflict  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

42.  
Concurrent worden met klanten. Klanten 
kunnen de mogelijke vervanging van hun 
bedrijfsprocessen door de services van 
AMT zien als concurrentie. 

1☐ 2☐ 3☐ 4☐ 5☐ 

43.  
IP-kwesties en strategische zorgen zetten 
partnerschappen onder druk. 
Belangenconflicten tussen AMT en 
dealernetwerken bij het beheren van de 
levering van services. 

1☐ 2☐ 3☐ 4☐ 5☐ 

44.  
De gelijktijdige levering van zowel 
producten als services creëert aanzienlijke 
spanningen binnen de activiteiten en 
toeleveringsketen van de OEMs; de 
uitdaging is om de levering hiervan 
zodanig te integreren dat middelen en 
kennis effectief en efficiënt worden 
gebruikt. 

1☐ 2☐ 3☐ 4☐ 5☐ 

45.  
Belangenconflicten tussen de 
belangrijkste stakeholders in het 
zakenrelatienetwerk van AMT. 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier: Co-creatie met klanten  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

46.  
Klanten moeten meer te weten komen 
over de basisvoordelen van de software 
die de oplossingen aanvult. 

1☐ 2☐ 3☐ 4☐ 5☐ 

47.  
Complicaties bij het betrekken van 
klanten bij servicepilots 

1☐ 2☐ 3☐ 4☐ 5☐ 

48.  Klantgerichter worden zonder de eisen 
van de klant als vanzelfsprekend te 
beschouwen 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier:  Communicatie  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

49.  Mislukte kennisoverdracht binnen het 
zakenrelatienetwerk van stakeholders. 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

50.  Klanten denken vaak dat services gratis 
zijn, of willen er niet extra voor betalen. 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

51.  Er is onvoldoende management van het 
servicenetwerk. 1☐ 2☐ 3☐ 4☐ 5☐ 

52.  
Ineffectieve communicatie over de 
waarde van serviceoplossingen. 
Werknemers hebben vaak geen 
vertrouwen om de complexe, immateriële 
services aan hun klanten uit te leggen. Zo 
worden de superieure waarden van de 
oplossingen zelden aan de klant 
overgebracht . 

1☐ 2☐ 3☐ 4☐ 5☐ 
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53.  De goede communicatie constant houden 
zowel met leveranciers als met klanten. 
Een verschil produceert ongewenste 
effecten. 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier: Relaties 
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

54.  Het adopteren van servitization kan 
uitdagingen met zich meebrengen in de 
klant-leverancier relatie (openheid van 
informatie-uitwisseling, herschikkingen in 
structuur).  
 

1☐ 2☐ 3☐ 4☐ 5☐ 

55.  De focus veranderen van de interactie 
met klanten van transactie (gericht alleen 
op verkoop)  naar relatie (lange termijn 
relatie). 

1☐ 2☐ 3☐ 4☐ 5☐ 

56.  
Omdat er een verhoogt aantal 
medewerkers is dat met de klant 
communiceert, is de uitdaging om 
consistent met elkaar te blijven (evenveel 
service bieden).  

1☐ 2☐ 3☐ 4☐ 5☐ 

57.  Stakeholders willen misschien niet altijd 
een diepere samenwerking aangaan. 1☐ 2☐ 3☐ 4☐ 5☐ 

58.  
Er is een grotere mate van integratie 
tussen de klanten en leveranciers nodig, 
met meer informatie-uitwisseling 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier; Gebruik van feedback  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

59.  
Klantgerichtheid is zwak; feedback van 
klanten wordt niet proactief verzameld. 
Het geeft perceptie van gebrek aan 
interesse in klanten. 

1☐ 2☐ 3☐ 4☐ 5☐ 

60.  
Ontoereikende verificatie van de 
vervulling van de verwachtingen van 
klanten. De behoeften van de klant 
kunnen veranderen gedurende de tijd die 
nodig is om de oplossing op de markt te 
brengen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

61.  
Gebrek aan processen om feedback van 
de klanten te verkrijgen en dit vervolgens 
te gebruiken.  

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier: Verlies van controle  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

62.  Klanten vrezen verlies van controle over 
informatie. Doordat de door (slimme) 
services verzamelde gegevens kunnen 
worden gebruikt om inzicht te krijgen in 
belangrijke processen  
 
 
 
 

1☐ 2☐ 3☐ 4☐ 5☐ 
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63.  Klanten vrezen verlies van controle over 
informatie, dat wil zeggen privacy 
schendingen, problemen met beveiliging 
van toegang tot productie- en 
bedrijfssystemen. 

 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Klant/ leverancier: Vertrouwen  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

64.  
Klanten zijn achterdochtig over het 
vermogen van AMT om verschillende 
aspecten met betrekking tot services te 
beheren (bijv. preventief onderhoud)  

1☐ 2☐ 3☐ 4☐ 5☐ 

65.  
Gebrek aan vertrouwen tussen AMT en 
haar klanten verhindert een succesvolle 
samenwerking. 

1☐ 2☐ 3☐ 4☐ 5☐ 

66.  De uitdaging om een hoog niveau van 
vertrouwen te creëren bij klanten 
(noodzakelijk voor succesvolle 
oplossingen). 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Levering:  Ontwerp 
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

67.  Het onverfijnde service ontwerp van het 
aanbod zorgt voor problemen in het 
gebruik. Bijvoorbeeld; systemen zijn niet 
gekoppeld, software in gebruik is niet 
compatibel voor het aanbod, programma 
zelf is inflexibel. 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

68.  De uitdaging om rekening te houden met 
Modularisatie en standaardisatie. Dit 
stelt AMT in staat om services aan te 
bieden die schaalbaar zijn, zodat 
individuele oplossingen aan klanten 
kunnen worden geleverd op basis van de 
configuratie van standaard 'bouwstenen'. 

 

1☐ 2☐ 3☐ 4☐ 5☐ 

69.  Conflicten treden op tussen product- en 
servicefuncties over serviceontwerpen of 
ontwerp van de oplossing.  
 

1☐ 2☐ 3☐ 4☐ 5☐ 

70.  Ontwerpprocessen moeten rekening 
houden met zowel product- als 
servicefuncties die consistent zijn met de 
levering van prestaties met een lange 
levensduur.  De belangrijkste uitdaging 
van deze fase is om services te leveren 
gedurende de volledige levenscyclus, in 
plaats van alleen voor de installatie en 
inbedrijfstelling van nieuwe producten. 

1☐ 2☐ 3☐ 4☐ 5☐ 

71.  
Zorg voor effectiviteit in het aanpassen 
van oplossingen met behoud van 
efficiëntie in productproductie. 

 

1☐ 2☐ 3☐ 4☐ 5☐ 
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72.  Oplossingen moeten zo 
gestandaardiseerd mogelijk zijn, te veel 
maatwerk gaat direct ten koste van de 
efficiëntie.   

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Levering:  Waardebepaling  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

73.  Moeite met waarde services en hun 
winstgevendheid; Onenigheid ontstaat bij 
het evalueren van de kosteneffectiviteit 
en het vaststellen van de verkoopprijs van 
integrated solutions (extra mankracht, 
cumulatieve ervaring, risico, consultatie-
ervaring). 
 

1☐ 2☐ 3☐ 4☐ 5☐ 

74.  Omgaan met servitization paradoxen; 
Omdat het met service moeilijk is om 
inspanningen (kosten) te meten en hier 
een prijs voor vast te stellen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

75.  
AMT heeft geen duidelijk begrip van de 
waarde van service aan een klant.  
Communiceren en aantonen van deze 
waarde is een uitdaging.  

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Levering:  Tegenstrijdige verwachtingen  
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

76.  Introductie van een nieuw soort aanbod 
kan problemen veroorzaken door de 
manier waarop ze gedefinieerd zijn. 
(Grijze gebieden in het contract) 

1☐ 2☐ 3☐ 4☐ 5☐ 

77.  
Er kunnen misverstanden ontstaan bij 
zowel de aanbieder als de klant, en dit 
kan leiden tot een verschil in 
verwachtingen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

78.  
Onvoldoende match van 
serviceoplossingen met 
klantverwachtingen. 

1☐ 2☐ 3☐ 4☐ 5☐ 

79.  Gebrek aan begrip over de synergie 
tussen verschillende delen van het 
aanbod (de oplossing), het geheel is 
groter dan de som der delen.  
 

1☐ 2☐ 3☐ 4☐ 5☐ 

 

Levering:  Plaats van levering 
Niet 

toepasbaar 
Enigszins 

toepasbaar 
Neutraal Toepasbaar Zeer 

toepasbaar 

80.  
De afstand tot klanten heeft een groot 
effect op het vermogen en de 
haalbaarheid om bepaalde soorten 
geavanceerde services (geografisch) te 
implementeren. 

1☐ 2☐ 3☐ 4☐ 5☐ 

81.  
In sommige wereldwijde regio's worden 
digitaliseringsfunctionaliteiten beperkt 
door lokale regelgeving die geavanceerde 
service-implementatie belemmert. 

1☐ 2☐ 3☐ 4☐ 5☐ 
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Bedankt voor het invullen van deze vragenlijst! 

  

 

Als je na het invullen van het formulier nog nieuwe uitdagingen ervaart op het gebied van 

geïntegreerde oplossingen, kun je deze eenvoudig invullen in het veld hieronder. 
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7.4 Appendix IV 

Most relevant challenges  

Thematic area Challenge 

Customer/supplier Customers assume that they will receive services for free with the product, so they 
may not always be willing to pay for them. 

 When rolling out certain services, you can become a competitor to your 
customers. 

Culture Due to the diversity of customers (different countries), attitudes towards 
servitization vary greatly. 

 In the conservative railroad market, customers are less receptive to integrated 
solutions. 

Delivery International rentals pose a problem due to variations in inspections, track 
profiles, and regulations. 

 Rolling out maintenance services is challenging due to the distance to customers 
(not always having all the tools, travel time to customers, and language barriers). 

 Solutions need to be more standardized; excessive customization directly affects 
efficiency. 

Strategy The challenge lies in exploring innovation in integrated solutions while continuing 
to exploit the production of products. 

 Establishing a customer-oriented approach (including services) while maintaining 
an engineering mindset. 

Resources and 
capabilities 

Lack of available personnel capacity hinders service innovation. 

 Many services require specific specializations that are not always available (in 
addition to current tasks). 

 The demand is too low to establish a service and remain profitable, creating a gap 
between supply and demand. 

 There is not always enough liquidity to roll out certain services (e.g., renting 
machines for financing). 

Operational The process of offering services is not always structured; protocols are missing. 

 The company is losing focus due to overly broad specialization (taking on 
everything). 

 Many things are intertwined, and it is unclear who is responsible for what within 
the organization (there is no designated leader). 

Note: The challenges marked in green are prioritized during the Focus group. 

 

 

 

 

 

 

 



89 
 

Focus group guide 

A focus group is a research method (a brainstorming session) in which a small group of participants is 
brought together to gather insights and opinions on a certain topic. I will then ask open questions and 
try to get a dialogue or discussion between the respondents.  
 
The goal is to gain deep insight into your beliefs and experiences. Also, I think it can be valuable for 
you to discuss servitization in this way and what the possible strategies can be for AMT.  
 
I want to record this conversation with an audio recording to transcribe the conversation and ensure 

the data is valid.  

- Do you have any problems with this? 

Then I start the audio recording now. 

In this focus group, I have two parts, first, a piece of validation of the challenges, and second, a piece 

of identification of the interventions that can be used. 

So I will start with the challenges first. Based on the interviews and the questionnaire, I was able to 

identify and validate many challenges. Now I would like to go more in-depth.    

You have several tickets lying on the table. The interviews and the survey revealed that these are the 

main challenges within AMT. I have, therefore, also left out part of it. First, I want to determine which 

challenges are the most important. I have written the challenges on cards per thematic area. 

Explain the challenges that lie on the table and which areas they face.  

- Which are the most relevant? And why? 

- Which ones are irrelevant or less relevant in your eyes? Why not? 

If you assume that there are 3 phases in the servitization process  (from initiation, expansion to full 

maturity)  

- Which of these relevant challenges will you share in which phase? 

- Why are they where they are? 

- Would you like to add challenges here in one of the phases? 

Now I want to brainstorm more about the potential interventions and the corresponding strategies. 

- In general: Suppose you are going to roll out servitization. What do you think 

strategies can be when implementing a servitization strategy?  

- If we now look at the challenges ahead, how could you best solve them as owners?  

➔ Ask if the others agree 

➔ Explain further  
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7.5 Appendix V 

In this section, the current offering is discussed in more in-depth. First, a table is provided, an extended 

version of Table 13, where the development stage and type of service are included based on the 

classifications of Baines and Lightfoot (2014).  

Current service offering  

Customer service 

Customer services are primarily focused on handling issues that arise after the sale of a product, such 

as equipment damage. When a customer encounters a problem, they contact AMT to seek assistance. 

The customer services provided by AMT always occur after the customer initiates contact. To get in 

touch, customers are required to call the general number, where the person who answers determines 

Service group  
 

Service  Origin  Development stage   Type of services (Baines 
& Lightfoot, 2014) 

Customer service  Spare parts  External Matured  Base 

 After-sales  Standard  Matured  Base 

 Retrofitting  External  Matured  Intermediate  

 Damage repair  External  Infancy /Matured    Intermediate  

 QR code with an 
online 
environment  

Internal  Infancy  Intermediate  

 (contractual) 
maintenance 

External  Infancy  Advanced  

 Emergency 
service 

External  Infancy  Intermediate  

 Warranty 
service  

Standard  Matured  Base 

Certifications  First grant  Standard  Matured  Base 

 Periodic  External  Infancy  Intermediate  

Unique offering Flexibility  Internal  Matured  Base  

 Combination of 
specialisms  

Standard Matured Base 

 Fast treatment  Internal  Matured Base  

Cloud module   Internal  Infancy / Matured  Intermediate  

Configurator   Internal  Infancy  Intermediate  

Logistics   External   Matured Intermediate  

Rental  Zagro material  External  Infancy  Base  

 AMT material  External  Infancy  Base  

 Employees  External  Matured  Base   

Training  External on 
location  

External  Matured Intermediate 

 Internal at AMT External / 
Internal  

Matured Intermediate 
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the most suitable person to handle the problem. This individual is also available after working hours 

to address emergencies. 

Retrofitting requests are directly sent to the engineering department. The sales engineer is 

responsible for managing spare parts that may be required and overseeing contractual agreements 

for maintenance. Damage repairs and other after-sales services are often assigned to the project 

leader responsible for the specific equipment. Additionally, the project leader decides whether the 

service should be executed on-site or at AMT's location. The QR code with the online environment is 

different from the standard manual provided with each machine.  

Certifications  

All rail equipment must be certified before being used on the tracks. Each country has its certification 

requirements, and to alleviate this burden for clients, AMT handles the certification process. This 

process encompasses all the necessary steps leading to the inspector's approval. Over the years, AMT 

has acquired the knowledge and expertise to manufacture its equipment according to the required 

standards.  

Unique offering  

Because AMT has a large engineering department, a variety of specialisms in-house, and production 

capabilities (such as CNC milling, turning, welding, and assembly). It makes it possible to engineer and 

produce small solutions for urgent customer problems quickly. It also provides great flexibility in 

finding the exact solution(s) for the customer  

Cloud module  

AMT has started incorporating the cloud module into their retrofitted machines, such as the E-krol (an 

electric crane on lorries), manirail (Manitou), excavators, and rail dumpers. This cloud module enables 

engineers from AMT to log data from these machines. By utilizing this data, engineers can remotely 

identify and resolve minor malfunctions related to the electric systems. For instance, an AMT engineer 

can remotely determine if a manirail is in its safety mode due to the exceeded reach value. Working 

with the operator, they can bypass the malfunction by adjusting relevant settings. 

Configurator  

A configurator is a tool provided by AMT on their website. With this tool, customers can configure 

their equipment to suit their requirements based on standard parts. This configuration process 

involves selecting type numbers, the machine's configuration, choosing the track width, specifying the 

operating country for certifications, and even adding extra options such as lights. Once the 

configuration is complete, customers can then request a quote from AMT. 

However, when it comes to larger machines, customers frequently have specific requests that require 

additional engineering activities. As a result, the configurator is often used more as a guiding tool 

rather than a definitive solution in these cases. 

Logistics  

The logistics of AMT is a pretty straightforward service offered from the beginning. Because of the 

equipment size, customers are often unable or unwilling to pick up the machines at AMT. Therefore, 

AMT alleviates this burden for clients and handles equipment transport. This is done via different 

logistic partners that deliver nationally and internationally to the customer. The smaller spare parts 

can often be sent with parcel services.  
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Rental  

For the past two years, AMT has provided rental services in three different forms: staff hiring out, 

rental of equipment from the Zagro group, and rental of AMT's equipment. 

Staff hiring involves renting mechanics to third parties, but this service is only available to AMT's 

trusted partners with a long-standing relationships. It is not a publicly offered service but a way to 

assist their partners. 

For the past 1.5 years, AMT has been the exclusive dealer of Zagro group equipment for the Benelux 

region. Zagro Group offers a range of equipment, including shunting units, welding buses, overline 

installation units, and track cleaning units. This equipment is available for both sale and rental. The 

partnership with Zagro complements AMT's existing machine offerings, providing a more 

comprehensive range of options. Additionally, AMT also offers rental equipment, notably smaller 

machinery. The equipment rental also always has the option to buy at the end of the rental period.  

Training  

With the sale of AMT and Zagro's larger machinery, AMT provides training services for their retrofitted 

and Zagro equipment. Since AMT has its track, these training services can be offered at its location or 

to the customer. The training sessions typically last one or two days and focus on explaining the new 

features of the equipment. The Zagro equipment is almost always new for the customer and therefore 

needs extensive training. However,  for the retrofitted machinery of AMT, the standard operations of 

the equipment are known, but the newly added features often need some additional explanation and 

training.   
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7.6 Appendix VI 

 

Coded 

challenges 

No. of 

quotes 

No. of 

respondents 

Illustrative quotes  ID 

Business 

orientation  

5 4 ‘So the focus is often on completing ongoing projects. At 

the moment little focus for the future, and that includes 

devising that service’ 

 

Ow2 

Risk 

management  

4 3 ‘If they decide to undertake that task, I have a strong 

belief that they won't fully dedicate themselves to it. 

Instead, they will likely begin by examining a minuscule 

portion and then gradually expand their efforts.’ 

Tl1 

Organizational 

mindset  

7 3 ‘So, focus primarily on your new strategy or plan. Once 

you determine your direction, it's important to commit 

to it. However, it's understandable that some may 

struggle to adapt to the changes. Additionally, 

completely eradicating the old corporate culture can be 

challenging 

Tl1 

*Customer 

mindset  

13 6   

Management 

mindset  

3 3 Only within this company does not work like that. Nor is 

it the desire to work like that. This is purely due to the 

vision of the management’ 

Sae1 

Performance 

measures  

3 3 ‘With these kinds of machines. less data is available. 

.......... if you have mastered all the data, you can of 

course make a calculation and at a certain point, if you 

have enough experience, you can put prices on it’ 

Ow2 

*Fulfillment 

resources  

30 8   

Fulfillment tools  10 5 ‘There is not really a software  infrastructure in that 

area either’ 

Se1 

*Demand A 8 7   

Financial 

resources  

9 5 ‘that also requires a lot of capital to go in that direction. 

That is sometimes very difficult for a growing company.’ 

Ow3 

Conflict  4 3 ‘you really become a competitor of the other rail 

subcontractors.’……‘It also makes it very difficult 

because the subcontractors are the majority of our 

customers’ 

Ow2 

Co-creation  4 4 ‘I think that it is very difficult to advise on this if you are 

not already a product specialist. Because we don't just 

do cranes. but also the dumpers, enrichers, etc. the 

applications are so extensive.’ 

Tl1 

*Communication 

& Relations  

9 6   

Feedback 

utilization  

3 2 ‘I think it is good for us to get a picture of what is 

valuable for the customer. What can we offer as an 

additional solution?’ 

Se1 
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Loss of control  3 2 but that data belongs to that customer of course. We 

cannot apply this to other customers. I assume she's not 

looking forward to that.’ 

Ow1 

Design  7 4 We try to standardize the machines as much as possible, 

but many customers still want something that another 

customer does not want because they work in a 

different way or something. Or it varies from country to 

country.’ 

Ow2  

Value pricing & 

communication  

7 4 ‘Delivery time and selling price are important factors. To 
be able to sell for a profitable amount that is what the 
challenge is there’ 
 

TL1 

Conflicting 

expectations  

4 3 ‘Sometimes the rental period extends beyond a month. 
You cannot simply tell the customer that it's not possible. 
However, accommodating their request would mean 
delaying another customer who needs the machine 
sooner. This presents a challenge in the rental process, as 
it requires finding the right balance and considering all 
parties involved.’ 
 

Se2 

*Place of 

delivery  

11 6   

Protocols A 10 5 Oral agreements have been made about this, but not 

everyone adheres to them because that is not described 

anywhere. 

Sae1 

Specialization A 3 2 The biggest challenge is saying no to work that you 

don't have to specialize in. 

Tl1  

*Structure A 15 7   

Note: the Asterisk (*) before the codes means that they are already discussed in section 4.3.1 
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7.7 Appendix VII 

Coded 

interventions 

No. of 

quotes 

No. of 

respondents 

Illustrative quotes  ID 

Strategy* 15 6   

Culture  2 2 “You should also clearly discuss the company's vision, 

with what is stated on top.[…] Not everyone has to 

agree with it being done this way. Just make sure that 

the people who believe that technology is important 

focus on technology and not on providing aftersales 

support.” 

Sae1 

Resources & 

capabilities*   

16 7   

Customer & 

Supplier 

9 5 “Saying no to work that you shouldn't specialize in. […] 

However, I am of the opinion that if I say no to a 

customer, that customer will ask me again later if I can 

participate. Yes, because the relationship has been good 

and honest with that customer.” 

Tl1 

Structure* 11 6   

Delivery  3 3 "Especially highlighting the benefits of a service and 

engaging in real conversations with people. Additionally, 

maintaining relationships." 

Se1 

Note: the Asterisk (*) before the codes means that they are already discussed in section 4.3.1 

 

7.8 Appendix VIII 

 

Note: the subareas in bold are added after the qualitative part of this study  


