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CHAPTER 1 

General introduction 

 

1.1 Motivation for this study 

In an effort to respond to heterogeneous and complex customer demands, professional 

service organisations provide a wide variety of services. Customers today are very 

value-oriented and demand more transparency in service delivery (Frei, 2006; Lewis & 

Brown 2012). Parallel, professional service organizations face limited budgets and 

price pressurewhich force them to reduce costs (Lewis & Brown 2012;Evetts 2011). 

Cost reduction is associated with high levels of standardization, which seems to 

contradict the increasing customer demand for variety (Frei, 2006;Bohmer, 2005). As 

such, a central challenge that many professional service organizations face is how to 

answer the heterogeneous and complex customer demands, while at the same time 

keeping the costs of providing this variety as low as possible.  

A field in which this challenge clearly emerges is healthcare. In the Netherlands, as in 

most Westernized countries, a political orientation towards more person-centred care 

is emerging (Taylor, Hawley &Ebrary, 2010).Person-centred care is associated with 

individualized treatment, patient education and empowerment, and shared decision-

making (Mead & Bower 2000;Michie, Miles &Weinman, 2003;Auerbach, 2001; 

Kiesler&Auerbach, 2006;Rijckmans et al., 2007). In this thesis, person-centred care 

involves striking a better balance between the heterogeneous clients’ needs and their 

consumption of scarce healthcare supplies (Mead & Bower 2000;Michie, Miles 

&Weinman, 2003;Auerbach, 2001, Kiesler&Auerbach 2006;Rijckmans et al., 2007). 

At the same time, the aging society results in a  growing number of older adults who 

will consume an increasing share of the available healthcare resources (Lafortune et 

al., 2009a), especially in late age and as they near mortality (Forma et al., 2009). As 

such, governments of Westernized countries face financial and capacity-related 

constraints. The developments identified leave healthcare organizations puzzling over 

the question of how to deliver person-centred care, while at the same time keep the 

internal operation costs low (Van Bilsen, 2008; De Blok et al., 2010b).  

The emphasis in achieving a better balance between clients’ needs and their 

consumption of scarce resources has been on cost reduction by means of 

standardization and the adoption of  ‘production line approaches’, such as 

leanpractices and business process redesign (Bowen &Youngdahl, 1998;Noordegraaf, 

2011). The application of these managerial concepts is associated with higher quality 
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and lower costs through enhanced efficiency (Bowen &Youngdahl, 1998). More 

specifically, in the context of healthcare, these managerial concepts involved, among 

others, the development of clinical pathways and integrated care programs. Similar to 

other professional service settings, the application of such managerial concepts was 

recognized as extremely valuable (Minkman et al., 2009; Olsson et al., 

2009;Minkman, Ahaus&Huijsman, 2009), especially when cost reduction and 

increasing continuity of care did not come at the expense of employee satisfaction 

(Panella, Marchisio& Di Stanislao, 2003;Barbieri et al., 2009;Wulff et al., 2008; 

Eklund, Wilhelmson, 2009). 

However, the application of these managerial concepts also resulted in criticism, as it 

was argued that these managerial concepts undermine professional autonomy (Evetts, 

2009) and that the application of these managerial concepts results in 

‘McDonaldization’ of professional services (Ritzer, 2011). More specifically, in the 

context of healthcare, many doctors still argue that clinical pathways result in 

‘cookbook medicine’, i.e., following a standardized recipe in treating patients, without 

addressing individual clients’ needs (Panella, Marchisio& Di Stanislao, 2003). 

Another concern is that the managerial concepts are too inwardly focusedand 

insufficient attention is paid to provide value for clients (Porter&Teisberg, 2006). 

Moreover, hospitals are not ‘cookie factories’ and the client’s individual needs and 

preferences should not be ignored when redesigning care (Lynn et al., 2007).  

Thus, managerial concepts currently applied within the context of professional 

services, and more specificallyhealthcare, seem to focus too much on standardizing the 

service process and too little on providing customer value (as argued by Porter (2007) 

for the case of medical care). Nowadays, customers highly value person-centred 

service offerings. Yet, providing person-centred offerings through the ad-hoc 

provision of variety for each individual customer would be extremely costly and time 

consuming (Lynn et al., 2007).  

Recently, attention hastherefore been drawn to the managerial concept of modularity 

as a means to balance variety and costs in professional service offerings (Bohmer, 

2005; De Blok et al., 2010a; 2010b;Chorpita, Daleiden& Weisz, 2005; Voss &Hsuan, 

2009). Modularity refers to breaking a complex offering, such as healthcare, into 

simpler parts that function independently and which in turn can be recombined in 

many different ways (Schilling,2000; Ulrich, 1995;Duray et al., 2000; Salvador, 2007). 

Variety is thus provided at lower costs by optimizing pre-specified modules and by 

standardizing the modules’ interfaces. By recombining these pre-specified parts, 

heterogeneous client needs can be addressed. In practice, the term module is highly 

popular in more routine service offerings, such as in insurance policies and in mobile 
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phone subscriptions. Within the context of professional services the term is less 

frequently used.  

The feasibility of modularity (i.e., the degree to which it is possible to apply 

modularity according to modular design principles) in the design professional service 

offerings is complicated by two factors. First, what is actually involved in a module for 

(professional) services lacks conceptual clarity (Voss &Hsuan, 2009;Rajahonka, 

2013). The term ‘module’ is used for many different constituents in the context of 

services (Voss &Hsuan, 2009;Rajahonka, 2013) and researchers seem to apply the 

concept in a way that fits their own interest (Rajahonka, 2013). As a result, what a 

module is in (professional) services remains vague and ambiguous (Voss&Hsuan 

2009). Without conceptual clarity, the question of whether modularity is feasible in the 

design of professional service offerings remains unanswered.   

Second, particular professional service characteristics, such as high levels of input and 

throughput uncertainties(Lewis & Brown, 2012; Larsson & Bowen, 1989;Silvestro et 

al., 1992), seem to complicate the feasibility of modularity in professional service 

design. High levels of input uncertainty are caused by heterogeneous customer 

demands and customers’ disposition to participate (Larsson & Bowen, 1989). The 

more heterogeneous customer demands and the more customers tend to play an active 

role by providing labour or information inputs, the harder it is to pre-specify modules 

with standardized interfaces. Although it is widely accepted that modularity only 

provides value when there is heterogeneity in demands, this heterogeneity should not 

be taken to the extreme, as this will complicate the pre-specification of modules 

(Schilling, 2000). High levels of throughput uncertainty refer to high levels of process 

variability and low levels of process analysability (Perrow, 1970; Daft & Macintosh, 

1981). The more unexpected events occur during service delivery and the less 

knowledge about cause-effect relationships exists (Thompson, 1967), the harder it is to 

identify relatively independent modules and to standardize their interfaces.  

Also, the pivotal role of professionals in delivering professionals services (Abbott, 

1988) should not be neglected in determining the feasibility of modularity. Suppose 

that professional service modules can be developed, despite conceptual vagueness and 

certain levels of inputand throughput uncertainties, how would professionals, who 

deliver these modules to customers, apply modularity within their services design? 

Professionals highly value their professional autonomy and in some professional 

services, this autonomy is highly institutionalized by means of professional codes 

(Von Nordenflycht,2010). This gives rise to the question of whether professionals are 

willing to give up in part their (highly institutionalized) professional autonomy by 

applying modularity in their service design. At the same time, professionals also feel 

confronted with the challenge to balance costs and provide variety. Although, in theory 
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modularity offers an appropriate means to balance costs and variety in their services, it 

remains unclear how professional practitioners (would) apply the concept and in turn 

how the application (would) then reflect a balance between costs and variety.  

To summarize, limited conceptual clarity exists on what actually is a service module 

and it remains unclear how the concept of modularity can be applied properly to the 

design of professional service offerings, such as in healthcare. It is particularly 

interesting to study modularity within the context of professional services, as it is 

unknown how the inherent professional service characteristics input and throughput 

uncertainties influence the feasibility of this concept. Moreover, to what extent 

professionals themselves will appreciate modularity as an appropriate response to the 

challenge they face in balancing costs and variety and incorporate modularity in their 

supplies is unknown. Also, how modularity can contribute to balancing costs and 

variety remains unclear in the literature. In this thesis, I will address these three 

research gaps: a.) the lack of conceptual clarity of what constitutes a module in 

professional service settings; b.) the feasibility of modularity in the design of 

professional service offerings, considering the contingencies in service characteristics 

and in the institutional context; and c.) how modularity in professional service design 

could contribute to providing variety and person-centred care at lower costs. Below, I 

will provide a theoretical framework which provides guidance in assessing the 

feasibility of modularity within professional service design. The two central concepts 

of this thesis; modularity including the underlying modular design principles and 

professional service offerings are explained and discussed below. Guided by this 

theoretical framework, I will formulate four research objectives at the end of this 

chapter.  

 

1.2 Modular design principles 

In this research, we build on the general modular system theory of Schilling (2000), 

who defines modularity as a general systems concept:  

It is a continuum describing the degree to which a system's components can be 

separated and recombined, and it refers to the tightness of coupling between 

components and the degree to which the rules of the system architecture enable 

or prohibit the mixing and matching of components(Schilling, 2000 p. 312). 

Schilling (2000) refers to components in her definition of modularity. Components 

refer to the smallest identifiable parts that still fulfil a function but that cannot be 

offered individually (Ulrich, 1995). Building on systems theory, Rajahonka (2013, p. 

47) recently provided a definition for the term module in service systems: “a module 
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can be defined as a relatively independent part of a system with a specific function and 

standardized interface”. In this thesis, we refer to modules as the central building 

blocks of a modular design and components as identifiable but not separately 

deliverable parts in modules. The definitions describe the three modular design 

principles that are central to this thesis and need further explanation in order to 

enhance conceptual clarity and to assess the feasibility of modularity in professional 

service design, i.e., specific function, relative independence, and standardized 

interface. These modular design principles are outlined below. 

1.2.1 Specific function 

The modular design principle ‘specific function’ refers to the idea that each module is 

expected to contribute to the overall service offering by fulfilling a specific function. 

Functions are commonly expressed in linguistic terms such as ‘providing’, ‘helping’ 

and ‘facilitating’ (Ulrich, 1995). According to Spring et al. (2014) a service module’s 

function objectifies a service offering in terms of writing. One of my personal 

favourite examples of explaining this modular design principle is by referring to the 

modules offered by a traveling organization called Riksja Travel 

(www.riksjatravel.nl). Riksja Travel offers their customers short itineraries which 

reflect a particular traveling experience.  These experiences are objectified and 

described for instance as: 1.) visit the architectural highlights of Bangkok by bike; 2.) 

explore the jungle in Chiang Mai; and 3.) relax on the beaches of KohLanta. These 

objectifications show that a wide variety of experiences are possible, and that by 

selecting the functions that best fit a customer’s needs, a customized traveling itinerary 

can be delivered. The functions of the modules, described in terms of customer 

experiences, make the arrangement of a holiday tour manageable, and provide 

customers with an idea of the customer value they can expect. The notion of ‘specific’ 

in the modular design principle ‘specific function’ refers to the level of detail in which 

functions are specified. Functions can be specified in general (e.g., visit Thailand) or 

in more detail (e.g., visit the architectural highlights of Bangkok). These different 

levels of detail at which functions can be specified is in line with Simon’s (1969) idea 

of hierarchy, i.e., a complex system can be decomposed into sub-systems that, in turn 

have their own subsystems, and so on (Simon, 1962). 

1.2.2 Relative independence 

The modular design principle of relative independence refers to the idea that the 

components that make up the module are interdependent with one another, whereas the 

interdependencies between modules are minimized (Simon, 1962; Campagnolo 

&Camuffo, 2010; Baldwin & Clark, 2000). In analysing the dependency patterns, I 

draw on the classic work dependencies typology of Thompson (1967): pooled, 

sequential, and reciprocal. Pooled dependence is the loosest form of dependence in 
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which each sub-system fulfils completely independent functions but does draw on 

common resources (Thompson, 1967). Sequential dependence is when one sub-

system’s output is the input for another sub-system. Reciprocal dependence is the most 

complex form, and is similar to sequential dependence, with the addition of being 

cyclical (Thompson, 1967). A modular design should reflect rather loose dependence 

between modules, i.e., preferably pooled and more complex interdependencies 

between the components that make up the module, i.e., sequential and reciprocal. The 

modular design principle ‘relative independence’ draws upon the idea of ‘nearly 

decomposable’ as discussed by Simon (1962) who theorizes that in nearly 

decomposable systems the interactions among the subsystems are weak, but not 

negligible (Simon, 1962). Thus, the short run behaviour of modules should be 

relatively independent. As a result, specific details can be kept within the module 

(Chorpita, Daleiden& Weisz, 2005) and the need for information exchange between 

modules is minimized. Modular services afford localized innovation and optimization 

within the modules without affecting the whole (Ethiraj&Levinthal, 2004). Drawing 

again upon the traveling example of Riksja Travel, changing the hotel service 

component or the excursion component within one module does not affect the design 

of the other modules. 

1.2.3 Standardized interfaces 

The third modular design principle ‘standardized interface’ is probably the least well 

understood within the context of (professional) services (Voss &Hsuan, 2009; Spring 

&Bonomi Santos, 2014). Within the service modularity literature, a discussion has 

emerged about the nature of service modules’ interfaces and whether these interfaces 

should focus on interdependencies between service modules, service providers or 

between customer and service provider (Spring &Bonomi Santos, 2014;Gittell et al., 

2009). For example, De Blok et al. (2014) defined service module’s interface as 

follows: “the set of rules and guidelines governing the flexible arrangement, 

interconnection, and interdependence of service components and service providers” 

(De Blok et al., 2014 p. 30). Within this thesis, I distinguish between functional 

interfaces and organizational interfaces. Functional interfaces focus on linking 

modules, i.e., when having decomposed a service offering some of the functional 

components may need to be coupled to provide an integrated service to a customer. 

Standardization of functional interfaces refers to the degree in which mix and match 

rules allow modules to be combined with each other (Fixson, 2005). Organizational 

interfaces focus on coordinating work between providers and making interactions 

among various (groups of) service providers manageable (De Blok et al., 2014). 

Standardization of organizational interfaces involves applying forms of standardization 

as coordination mechanisms to coordinate tasks that are distributed over different 

practitioners and/or units.  
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The modular design principles, as described above, can be applied to different types of 

service systems. Within this thesis, I assess the feasibility of modularity for 

professional service offerings. Below, I conceptualize professional service 

offeringsand elaborate on their characteristics.  

 

1.3 Professional service offerings: Defining characteristics 

Within this thesis, I focus on applying the modular design principles on professional 

serviceofferings.By focussing on professional service offerings, I apply a 

comprehensive conceptualization based on a customer value (Grönroos, 2000), which 

involves both the service outcome dimension and the service process dimension 

(Grönroos, 2000). I will elaborate on the concept of service offering below. 

Subsequently, I will discuss the professional service characteristics input and 

throughput uncertainties as these service characteristics might hamper the feasibility of 

modularity in professional services. The contextual factor of institutionalized 

professional context may also hamper the feasibility of modularity in professional 

service design and, therefore, I also explain what is meant by this institutional 

contextual factor.  

1.3.1 Service offering 

In this thesis, I draw upon the conceptualization of a service offering as proposed by 

Grönroos(2000). A service offering refers to the service outcome that fulfils the needs 

of the target market (“what” is delivered) and also to the service process and the 

interactions between the organization and its customers, that is, the service production 

(including delivery) process (or “how” the service is delivered) (Grönroos, 2000). The 

service outcome dimension describes the bundle of various services, both tangible and 

intangible, and consists of the core service (e.g., lodging services for a hotel), the 

facilitating services (and goods, e.g., reception services of making a reservation in a 

hotel), and the supporting services (and goods, e.g., room-service in a hotel) 

(Grönroos, 2000). As such, the outcome dimension reflects customer value. Customer 

value involves the trade-off between what customers receive, such as quality, benefits, 

and utilities, and what they sacrifice, such as price, opportunity cost, and maintenance 

and learning cost (Heskett&Schlesinger, 1994; Woodruff, 1997). Customers may 

consider value at different times, such as when making a purchase decision or when 

experiencing service performance during or after delivery (Woodruff, 1997). The 

service process dimension refers to the interactions between the service provider and 

customers and the activities that need to be performed in order to transform customer 

inputs into service outputs, namely service specification, production, and delivery. 

Figure 1.1 schematically displays this conceptualization of a service offering.  
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Activities

Interaction

Facilitating services

Supporting services

Core 
service

Service offering

Service outcome 
dimension

Source: adapted from Grönroos, C., 2000, pp 18: Service Management and Marketing  

Service process 
dimension

 

Figure 1.1 – The Service Offering 

 

1.3.2 Characteristics of professional service offerings 

In this thesis professional service offerings are often characterized by high levels of 

inputand throughput uncertainty (Lewis & Brown, 2012; Larsson& Bowen 

1989;Silvestro et al., 1992). I will elaborate on these two service characteristics below.  

First, Larsson and Bowen describe “customer induced input uncertainty is the 

incomplete information about what, where, when and how customer input is going to 

be processed” (1989). The level of input uncertainty is determined by two sources: 

heterogeneity of demands and customer’s disposition to participate (Larsson& Bowen, 

1989). Heterogeneity of demands refers to the uniqueness of customers’ demands, and 

includes the uniqueness of the customer’s inputs that is to be serviced and the 

uniqueness of the desired outcomes (Larsson & Bowen, 1989). The presence of 

customers’ inputs is a necessary and sufficient condition to define a production process 

as a service process (Sampson, 2010). Customers can provide information, belongings 

or themselves as inputs of the service production process. This increases heterogeneity 

and unpredictability in demand which leverages customer-induced uncertainty 

(Chowdhury & Miles, 2006). Customer disposition to participate refers to the extent 

the customer tends to play an active role in supplying labour or information inputs 

during the service delivery process. The more the service provider and the customer 

(have to) work together to define, produce, and deliver the offerings (Kellog&Nie, 

1995), the higher the level of customer induced input uncertainty.  
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Second, professional service processes are generally characterized by high levels of 

throughput and process uncertainties(Lewis & Brown, 2012; Von Nordenflycht, 2010). 

Throughput uncertainty refers to the inability to predict the service process accurately 

(Milliken, 1987). One dimension closely related to the degree by which a service 

process can be accurately predicted is the level of process variability, i.e., the number 

of exceptions that may occur during a service process (Frei, 2006). For example, in a 

healthcare setting two patients may have a similar demand, a hip replacement surgery 

for example, but yet the operating time and length of stay in the hospital may differ. 

Another dimension associated with throughput uncertainty is process analysability, 

meaning the degree to which it is possible to predefine a procedure that involves 

responding to and solving problems (Perrow, 1970). When processes have low levels 

of analysability, there is no objective calculation or procedure to propose a proper 

response, and “inference” (Abbott, 1988) is necessary. Inference involves the 

reflective process that professional staff engages in when the connection between 

diagnosis and treatment is obscure (Abbott, 1988; Lewis & Brown, 2012). According 

to Abbott (1988), inference or “professional judgment” is what actually makes a 

service offering a professional service.  

Next to the professional service characteristics, the institutionalized professional 

context may also influence the feasibility of modularity in professional service design. 

This contextual factor is currently changing. Below, I will briefly elaborate on this 

contextual change. A more in-depth elaboration of this contextual change can be found 

in Chapter 4. 

1.3.3 Contextual changes for professional services 

Within the context of professional service offerings, institutionalized ideas and beliefs 

are currently changing. In sociology literature, this change is often labelled as the 

movement from “old professionalism” towards “new professionalism” or “organized 

professionalism”(Evetts, 2011; Taylor, Hawley &Ebrary, 2010;Noordegraaf, 2011). 

Old professionalism places a heavy emphasis on specialized training and upon having 

expertise in a particular area, which grants professionals the autonomy in deciding 

what is best for the client (Abbott, 1988; Evetts, 2003). Rather than emphasizing the 

possession of specialist scientific knowledge, new professionalism places considerably 

more value upon creating partnership with customers (Taylor, Hawley &Ebrary, 

2010). Moreover, new professionalism advocates professionals themselves to develop 

their organisational capacities and become more ‘management-minded’ (Noordegraaf, 

2011). As such, new professionalism emphasizes the collaboration in multidisciplinary 

teams and focuses more on performance indicators, such as transparency and 

efficiency (Evetts, 2011; Gleeson & Knights, 2006;Faulconbridge&Muzio, 2008). 

Modular service design can be considered as a way of organizing professional services 



18 
 

in such a waythat is in line with the movement towards new professionalism. 

However, much old professionalism is still around (Taylor, Hawley &Ebrary, 2010). 

Designing a modular architecture seems to move away from old professionalism and 

towards more commercial thinking as it involves the identification of transparent 

choice options in terms of pre-specified, value-added modules and the efforts towards 

providing variety at lower costs by means of standardization. Therefore, it is 

interesting to analyse to what extent professionals themselves view modularity as a 

legitimate response to the challenges they are facing in balancing costs and variety. 

Legitimacy refers to the extent to which actions are socially accepted and approved by 

various stakeholders (Kostova, Roth, &Dacin, 2008) and are consistent with widely 

held norms, rules, and beliefs (Sonpar, Pazzaglia, &Kornijenko, 2009; Miles, 2012). 

 

1.4 Research objectives 

In summary, I have identified three research gaps: a.) the lack of conceptual clarity of 

what constitutes a module in professional service settings; b.) the feasibility of 

modularity in the design of professional service offerings considering the 

contingencies service characteristics and the institutional context; and c.) how 

modularity in professional service design could contribute to balancing variety/person-

centred care and costs. These three research gaps will be addressed in four studies. 

Below, I will elaborate on how each study addresses one or multiple research gaps.  

The concept of modularity remains vague and is ambiguously defined in the literature 

(Voss &Hsuan, 2009;Rajahonka, 2013). Different methods to determine service 

modules are emerging in the service modularity literature. Specifically, the 

multidimensional nature of service offerings,with both an outcome and a process 

dimension, fuels the debate concerning the decomposition of service offerings. For 

example, Pekkarinen and Ulkuniemi(2008) make a theoretical distinction between 

service product modules (service outcome dimension) and service process modules 

(service process dimension). In contrast, Chorpita et al. (2005) decompose the service 

offering into modules encompassing both the outcome and process dimensions. 

Another discussion concerns the decomposition level on which modules should be 

identified. On the one extreme, a service offering can be decomposed on a rather high 

decomposition level resulting in modules which are objectified by general functions, 

like for example, helping people to overcome a depression. On the other extreme, a 

service offering can be decomposed at a low decomposition level, resulting in modules 

objectified by detailed function specifications, like teaching a relaxation exercise.  

The current literature on service modularity does not provide a systematic 

understanding of the different ways to modularize service offerings. Whilst the service 
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modularity literature offers diverse examples of modularity types, a systematic 

comparison and conceptualization is lacking. We will enrich service modularity theory 

and its practice by identifying and comparing the different ways to decompose a 

service offering into modules. In doing so, we contribute to creating more conceptual 

clarity of what actually a module is in professionalservices. Moreover, in comparing 

the different modular decompositions, we also explore whether these differences are 

related to service characteristics, i.e., the level of input and throughput uncertainties. 

By considering the impact of these service characteristics on a modular design, a first 

step in analysing the feasibility of modularity in the design of professional service 

offerings can be made. Also, we analyse whether and how the modularization aim 

emphasis on costs or variety relates to the decomposition. As such, we contribute to 

the third research gap. While the service modularity literature recognizes the relevance 

of modularization aim (Geum, Kwak& Park, 2011; Bask, Tinnilä&Rajahonka, 2010) 

and service characteristics (Bohmer, 2005;Gittell et al., 2009), the possible relations of 

these contextual factors to modular decompositions have never been systematically 

analysed. The first research objective is formulated as follows: 

Research Objective 1: Enrich service modularity theory and practice by:a.) surveying 

the different options available to break down service offeringsinto modules; b.) 

identifying the design choices underlying them;and c.) developing contingency-based 

arguments for these design choices in decomposing service offerings. 

The feasibility of modularity in the design of professional services, such as healthcare, 

is limitedly discussed and not critically reflected upon within the literature. Schilling’s 

(2000) general modular system theory states that the more heterogeneous demands, the 

less likely customers are willing to agree on one single configuration. In other words, 

an essential step in determining the feasibility of modularity in professional service 

design is to analyse the heterogeneity in demands. However, too much heterogeneity 

in demands may hamper the pre-specification of a set of service modules. 

Reconfiguration of pre-specifiedservice modules implies that there should also be a 

certain degree of homogeneity of demands. Considering the two extremes of a one-of-

a-kind service offering that answers the unique demands of a single customer and a 

standardized service that answers the relative homogeneous demands of a considerable 

number of customers, the potential for modularity lies somewhere in between 

(Pekkarinen&Ulkuniemi, 2008; Fogliatto& da Silveira, 2008). In addition to the 

degree of heterogeneity in demands, I will argue below that a person-centred 

characterization of that heterogeneity of demand is also important if it is customer 

value we are after.  
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In many professional service fields, the perspective on clients and their demands has 

changed. Previously, clients had a minor position in defining their needs and 

demands;instead, this was the task of the professional due to their specific body of 

knowledge. Today, however, a more person-centred view on clients has also been 

adopted in the professional service fields (Taylor, Hawley &Ebrary, 2010; Lynn et al., 

2007). More specifically, in healthcare, this is referred to as the movement towards 

person-centred care. Person-centred care involves striking a better balance between the 

heterogeneous clients’ needs and their consumption of scarce healthcare supplies. 

Client needs could relate to various professional domains, the physical, social and 

psychological. Providing person-centred care through the ad-hoc customization of care 

for each individual would be extremely costly and time consuming (Lynn et al., 2007). 

Therefore, the necessity is to determine persons’ felt difficulties in fulfilling their basic 

biopsychosocial needs on a group basis (Plsek& Wilson, 2001;Boult& Wieland, 

2010), with each group being sufficiently homogeneous and having adequate volume 

in some of the important aspects that are to be managed (Lillrank, Groop& 

Malmström, 2010).  

Therefore, an important condition for making a modular design in professional service 

feasible is the identification of target groups in which there are relative homogeneous 

demands within a larger population with relative heterogeneous demands. Although 

the healthcare population is almost as diverse as the population at large, there have 

only been very limited attempts to characterize the heterogeneity in demands based on 

experienced needs fulfilment (Calkins &Sviokla, 2007). The World Health 

Organization’s International Classification of Diseases is the best-known demand 

classification system but this organise diseases rather than people, and is based on 

objective clinical judgements, not on personally felt needs (Lillrank, Groop& 

Malmström, 2010; Sanderson &Mountney, 1997). In order to design person-centred 

care by means of modularity, it is necessary to re-examine the way in which 

heterogeneity in demands is characterized (Lynn et al., 2007). Therefore the second 

research objective of this thesis is formulated as follows: 

Research Objective 2: To develop a characterization of the heterogeneity in demands 

that forms the input for designing a person-centred modular supply within the context 

of healthcare. 

Although the perspective on clients and their demands are changing towards a more 

person-centred approach, still much old professionalism is around (Taylor, Hawley 

&Ebrary, 2010). This old professionalism is highly institutionalized in professional 

values and codes and indeed in the structuring of these services. Although, 

institutionalized professional codes play a significant role in legitimizing new practices 

(Greenwood, Suddaby&Hinings, 2002), limited attention is paid to the influence of the 
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institutional context on legitimizing modularity, and the resulting restructuring of these 

professional services.Moreover, in previous studies, professionals were limitedly 

involved in modular design processes (Chorpita, Daleiden& Weisz, 2005; Meyer, 

Jekowsky& Crane, 2007; Meyer &DeTore, 2001). Most studies on modularity within a 

professional service setting analysed whether modules can be recognized in existing 

service systems, and consequently it was the researchers who delineated service 

elements as modules (De Blok et al., 2010a, 2010b; Meyer, Jekowsky& Crane, 2007; 

Meyer &DeTore, 2001;Rahikka, Ulkuniemi&Pekkarinen, 2011). In the few studies 

that do pay attention to the modular design process within a professional service 

setting, limited attention is paid to design choices underlying the eventual design and 

the reasons why certain design choices were made (see e.g., Chorpita et al., 2005; 

Meyer &DeTore, 2001; Meyer, Jewowsky& Crane, 2007). At the same time, the 

resulting designs described in the literature do not deliberately meet the three modular 

design principles: specific function, relative independence, and standardized interface 

(see Chapter 2).  

Thus, although it is known that institutionalized professional codes play a significant 

role in legitimating or rejecting new practices (Greenwood, Suddaby&Hinings, 2002), 

little is known about how these institutions influence the application of modularity. 

Moreover, modular design described in the context of professional services (see e.g., 

Chorpita et al., 2005; Meyer &DeTore, 2001; Meyer, Jewowsky& Crane, 2007) only 

partly, or at best implicitly, reflect the modular design principles. By analysing the 

influence of institutionalized professional codes on the (non) legitimation of the three 

modular design principles, insights about the feasibility of modularity in professional 

service designs are created. Moreover, providing insights into how professionals apply 

the three modular design principles to their services design helps to understand to what 

extent and how modularity in professional services may contribute to balancing costs 

and variety. Therefore, we performed an examination of a modular design process and 

the way in which professionals (non)legitimized modularity in the design of their 

service offering. Research objective 3 is formulated as follows: 

Research Objective 3: a.) to provide insights into how professionals craft the concept 

of modularity in the design of their service offering and b.) uncover which arguments 

they use to legitimize or reject the modular design principles 

Finally, although modularity is associated with balancing costs and variety, little 

understanding exists on how modularity in professional service settings could 

contribute to achieving this balance. Although agreement exists that the modular 

design principle of ‘standardized interface’ plays an essential role in providing variety 

at lower costs (Salvador, 2007; Sanchez & Mahoney, 2002), limited understanding 

exists as to what actually constitutes an interface and how such an interface could or 
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should be standardized within the context of professional services (Spring &Bonomi 

Santos, 2014). As professional services in their nature are associated with high levels 

of uncertainty and require person-centred variety, modularity can contribute to 

professional service design in offering this variety for lower costs. Modularity within 

professional service organizations might be used to restructure the supply in a way that 

reduces the need for managerial coordination, hence the cost of organizing. Within the 

literature, little emphasis is put on how professional service providers can restructure 

their supply in order to reduce the coordination costs. For example, while De Blok et 

al. (2010a; 201b) argue that the need identification and the selection of appropriate 

modules within the context of elderly care are time-consuming and thus costly 

activities, they do not show how modularity contributes to reducing costs in elderly 

care. It is particularly relevant to provide insights into how modularity can contribute 

to balancing costs and variety within the context of professional services considering 

the high levels of input and throughput uncertainties involved in these service 

offerings. Therefore, the fourth and final research objective is formulated as: 

Research Objective 4: To identify how modularity in the design of professional 

service offerings can contribute to balancing variety and costs 

 

1.5 Outline of this thesis 

This thesis is structured as follows. In Chapter 2, we provide a systematic 

identification and comparison of the different options available to decompose a service 

offering into modules. We perform a systematic literature review and analyse papers 

that present empirical data about modular service designs. By comparing the object of 

decomposition, the decomposition level(s) and interdependencies between service 

parts, we will work towards an overview of options for decomposing a service offering 

into modules. This overview explicates the design choices involved in decomposing a 

professional service offering into modules. Also, we will develop contingency-based 

arguments for these design choices.  

Chapter 3 of this thesis involves the identification of a more person-centred manner to 

characterize heterogeneity in needs in a healthcare context, by means of population 

segmentation. First, this study will provide a set of variables on which a more person-

centred segmentation should be based. Furthermore, this study provides an empirical 

identification and description of robust, person-centred segments by means of a Finite 

Mixture Model. Also, the usefulness of segmenting a healthcare population in a more 

person-centred manner is discussed, including how such segmentation could contribute 

to the design of modular care.  
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Chapter 4 of this thesis involves a rich description of a modular design process by 

professionals themselves. This study shows how a multidisciplinary group of 

professionals gave substance to the three modular design principles within a healthcare 

context. In this chapter, we show whether or not and how professionals legitimize the 

concept of modularity in the design of their service offerings. Also, we show how the 

institutionalized professional values and ideas the professionals draw on influence the 

partly legitimation of modularizing their service offerings.  

In Chapter 5 of this thesis, we identify three professional service architectures that can 

be used to combine modules into a coherent service offering professional service 

supply. Thus, whereas the focus in Chapter 2 is on decomposition of a service offering 

into modules, the focus in Chapter 5 is on combining modules into coherent service 

offerings. We describe a multiple case studyin which the designs of multiple 

professional service offerings are compared. The three professional service 

architectures that emerge reflect different emphases in balancing variety and costs. 

These differences are discussed and critically reflected upon.  

Chapter 6 consists of a general discussion of the main findings in the aforementioned 

studies and provides a guide for further research that should be undertaken to advance 

the knowledge on modular service design within professional service contexts.  
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CHAPTER 2 

Service decomposition: a conceptual analysis of 

modularizing services
1
 

 

2.1 Introduction 

In the past decade, increasing attention has been given to the application of modularity 

principles in the design of service offerings. Among the reasons for this interest is that 

modular design principles have been suggested as a way to provide variety at 

relatively low costs (De Blok et al., 2010a; 2010b, Voss&Hsuan, 2009). 

Modularization enables an increase in standardization whilst safeguarding the required 

level of customization. Modularity in its most abstract sense refers to the degree to 

which it is possible to separate and recombine a system’s parts (Schilling, 2000). 

Modularity is widely applied and researched in product design. In product modularity, 

a module refers to a unit whose structural elements are strongly connected among 

themselves but relatively weakly connected to other units (Baldwin& Clark 2000). For 

example, in computer design, the monitor, the mouse, the keyboard and the processor 

can all be considered as modules. The study of modularity has since been extended to 

service systems. Rajahonka (2013, p. 47) provides a general definition of a module 

that is applicable to a wide variety of service systems: “a module can be defined as a 

relatively independent part of a system with a specific function and standardized 

interface”. In this article, by system we refer to a service offering. 

An important question when studying service modularity is how to identify the 

individual parts of a service offering and how to determine which of these parts –

 alone or together – can be designed as modules within such an offering (Salvador, 

2002). This question relates to the decomposition logic: the explication of the design 

choices involved in decomposing a service offering into modules. Different logics are 

emerging in the service modularity literature. One issue in this debate involves how 

the multidimensional nature of services influences the decomposition of a service 

offering into modules. That is, unlike with product offerings, service offerings not only 

have an outcome (‘what’ needs to be accomplished to satisfy the customer’s needs) but 

also a process dimension (‘how’ this is to be achieved) (Goldstein et al., 2002, 

Grönroos, 2000). On this basis, Pekkarinen and Ulkuniemi (2008) make a theoretical 

                                                           
1
Thischapter is based on Eissens van der Laan, M.R., Broekhuis, H., Van Offenbeek, M.A.G. , Ahaus, 

C.T.B. (2015). Service decomposition: a conceptual analysis of modularizing services. IJOPM, 

forthcoming. 
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distinction between service product modules (i.e., the service outcome dimension) and 

service process modules (i.e., the service process dimension). In contrast, Chorpita et 

al. (2005) decompose the service offering into modules that combine both outcome 

and process dimensions. For example, in decomposing psychotherapy, they had 

outcome-oriented modules such as parent monitoring, psycho-education and skill 

building whilst, at the same time, prescribing the delivery order of these outcome-

oriented modules. This illustrates how different design orientations can be chosen. 

Another decomposition design choice concerns the level of decomposition, and this 

varies between studies. For example, Voss and Hsuan (2009) chose four 

decomposition levels: industry, service company, service bundle and service 

component; whereas Moon et al. (2009; 2011) chose five levels on a different basis: 

service family, service, module, component and attribute. As a consequence of the 

different decomposition logics in the literature, the label ‘module’ is applied to a wide 

variety of service parts.  

Given the presented conceptual definition of a module, decomposition logic matters. 

Decomposition results in: (1) the encapsulating of interdependencies within self-

contained functional parts that can be conceptualized as modules and (2) the 

minimizing of reciprocal dependencies between these modules (Baldwin& Clark, 

2000;Ethiraj&Levinthal, 2004; Simon, 1962). These two main features give a modular 

design the following advantages. Firstly, modularly decomposed services afford 

incremental and localized innovation and optimization within modules without 

affecting the overall design and thus help reduce design complexity 

(Ethiraj&Levinthal, 2004). Further, minimized reciprocal dependencies allow for 

standardized interfaces, i.e., “the set of rules and guidelines governing the flexible 

arrangement, interconnection, and interdependence of service components and service 

providers” (De Blok et al., 2014, p. 30), and this reduces coordination costs. Finally, as 

each module represents a distinct service function, the separate modules can be 

flexibly and efficiently recombined to meet specific customer demands; that is, they 

offer low-cost customization. 

Whilst the service modularity literature offers diverse examples of decompositions 

leading to a wide variety of modularity types, a conceptualization of the underlying 

service decomposition logics is lacking.  

This chapter seeks to identify and compare different decomposition logics for 

modularizing service offerings by focussing on establishing the boundaries of the 

service offering that will be decomposed, the decomposition level(s) and the remaining 

dependencies between modular service parts. Our contribution to the service 

modularization literature is twofold. First, we provide a typology of service 

decomposition logics and an overview of decompositions and the resulting modularity 
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types found in the literature. Second, by comparing the different decomposition logics 

found, we explore how these differences are related to both the modularization aim 

and selected service characteristics. In production management, the breaking down of 

a product is seen as closely related to the modularization aim (Campagnolo&Camuffo, 

2010). Whilst the service modularity literature recognizes the relevance of the 

modularization aim (Bask et al., 2010;Geum et al.,  2012) and of service 

characteristics, such as complexity and uncertainty (Bohmer, 2005), in decomposing 

service systems, the possible relationships of these contingencies to the decomposition 

logic have not been systematically analysed.  

To sum up, this chapter seeks to enrich both the theory and practice ofservice 

modularity by surveying the different options available to break down service 

offerings into modules and the different modularity types thus generated. To this end, 

we conducted a systematic review of empirical research papers on service modularity. 

From this, we identify the design choices underlying service decomposition and 

develop contingency-based arguments for these design choices. 

In Section 2.2, we develop a theoretical framework to guide the systematic 

decomposition of a service offering by conceptualizing service decomposition as 

consisting of three, partly iterative, steps. We discuss the design choices involved in 

each step. Together, these design choices constitute the decomposition logic. Guided 

by this framework, we then develop three research questions to analyse the 

decomposition logics found in empirical research papers and to explore whether the 

contingencies selected affect the design choices made in the decomposition. In Section 

2.3, we explain how the papers were selected and how the secondary data on the 

embedded cases contained therein were analysed. Section 2.4 provides the findings 

from this analysis, on which we then elaborate in the discussion. In the conclusions, 

we consider the theoretical and practical implications of our findings. 

 

2.2 Service decomposition logic 

Based on systems theory, a decomposition logic reflects the structure in which a 

system is separated into smaller subsystems. A modular service decomposition logic 

aims to subdivide the system in such a way that the dependencies within the resulting 

subsystems or parts are maximized and between subsystems minimized. Moreover, 

each subsystem should fulfil a specific function (Baldwin& Clark, 2000; Salvador, 

2007; Simon, 1962; Ulrich, 1995). It follows that decomposing a service offering 

involves three consecutive, though partly iterative, design steps: 1.) defining the 

boundaries of the service offering that will be decomposed; 2.) determining the 

decomposition level(s) on which functional parts will be identified; and 3.) identifying 
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the most relevant interdependencies and isolating them (Brusoni, 2005; Simon, 1962; 

Ulrich, 1995). Our theoretical framework is structured around the design choices 

involved in the three steps. Together, these design choices constitute the 

decomposition logic. After developing our framework, the remainder of this section 

discusses which service characteristics may influence the design choices constituting a 

certain decomposition logic.  

2.2.1 Decomposition logic:  the constituting design choices 

The first step in modular service decomposition involves defining the boundaries of 

the system to be decomposed (Simon, 1962). The boundaries of a service offering can 

refer to both the outcome (‘what’ is delivered) and the process dimension (‘how’ that 

service is delivered, Grönroos, 2000). The outcome dimension describes the bundle of 

services, both tangible and intangible, and includes the reasons for the service provider 

existing and why customers go to the service company (Grönroos, 2000). The process 

dimension refers to the interactions between the service provider and the customers 

and to the activities that need to be carried out to transform customer inputs into 

service outputs, i.e., service specification, production and delivery. Thus, this first 

decomposition step involves making a design choice over the ‘decomposition 

orientation’, which may be outcome-oriented, process-oriented, or a combination of 

outcome and process orientations.  

The second step in the decomposition involves identifying subsystems within the 

defined service offering; that is, service parts with a specific function. Functions are 

commonly expressed in linguistic terms such as ‘providing’, ‘helping’ and 

‘facilitating’ (Ulrich, 1995). Here, a design choice also has to be made because 

functional parts can be defined on various decomposition levels (Ulrich, 1995). 

Functional parts can be formulated on the level of an overall service offering (e.g., 

helping people to overcome depression) or on a detailed level of activities (e.g., 

teaching a relaxation exercise). This is in line with Simon’s (1962) idea of hierarchical 

systems. In decomposing a service offering, a design choice has to be made 

concerning the decomposition level(s) on which to identify functional parts (see for 

example Fixson, 2005). These functional parts are ‘candidates’ for becoming modules.  

The third step in modular service decomposition involves analysing interdependencies 

to ensure that the parts that make up a module are mutually interdependent and that the 

interdependencies between modules are minimized (Baldwin& Clark, 2000; 

Campagnolo&Camuffo, 2010; Simon, 1962). This decomposition step draws on the 

idea of ‘nearly decomposable’, as discussed by Simon (1962), who theorized that, in 

the short run, the behaviour of the decomposed parts should be relatively independent. 

In analysing the dependency patterns, we draw on Thompson’s (1967) hierarchical 

typology of three distinct dependency types: pooled, sequential and reciprocal. Pooled 
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dependence is the loosest form of dependence where each part or module fulfils fully 

independent functions whilst drawing on common resources (Thompson, 1967). 

Sequential dependence occurs when one module’s output is another’s input. 

Reciprocal dependence is the most complex form, and is similar to sequential 

dependence but with a cyclical effect. The design choice made in this step revolves 

around the types of interdependencies between subsystems accepted and designated as 

module candidates in step 2. As such, it may be necessary to iterate between steps 2 

and 3.  

Together, the decomposition steps (boundary setting, decomposing on one or more 

levels, minimizing interdependencies) constitute the service decomposition. The logic 

underlying this decomposition is represented in the design choices that are made: i.e., 

the ‘decomposition orientation’, the ‘decomposition level’ and the ‘dependencies 

allowed’. Combining the theoretical possibilities in the first two choices results in six 

distinct decomposition logics. For each of these logics, Figure 2.1 shows the subset of 

dependency types that can be present given the first two design choices. 

Service offering is decomposed into 
multiple outcomes or themes on a single 

decomposition level, characterized by  
pooled dependencies

Service offering is decomposed into 
multiple phases on a single decomposition 

level, characterized by  sequential 
dependencies

Service offering is decomposed into 
multiple phases on multiple 

decomposition levels, characterized by  
sequential dependencies

Service offering is decomposed into 
multiple outcomes or themes on multiple 

decomposition levels, characterized by  
pooled dependencies
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Service offering is decomposed into 
multiple phases and outcomes on a single 

decomposition level, characterized by  
pooled and sequential dependencies

Service offering is decomposed into 
multiple phases and/or outcomes on 

multiple decomposition levels, 
characterized by pooled and sequential 

dependencies

Combined orientation

Figure 2.1 – Overview of decomposition logics 

2.2.2 The decomposition logic as reflected in the resulting modularity types 

The design choices made during the decomposition steps are reflected in the resulting 

modularity types. That is, the choices made during decomposition determine what 

kinds of subsystems become modules and in which ways the modules within a service 
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offering can be related. Ulrich and Tung (1991) developed a modularity typology for 

products that distinguished the following types: component-sharing, component-

swapping, cut-to-fit, mix, bus and sectional modularity. With minor modifications, 

these six types can be applied to service offerings. Most importantly, we have included 

both the outcome and process dimensions of a service offering (Grönroos, 2000). The 

adapted modularity types and their specific aims are depicted in Figure 2.2 and 

described below. 

Time

Component sharing: Reuse of standardized 
modules. Outcome, process and interface(s) are 
standardized.

Mix: Offer pre-defined choices with regard to 
process aspects, thereby influencing the overall 
service experience. Process and interface(s) are 
standardized.

Bus: Adding or subtracting modules to or from a 
basic service offering. The basis service and 
interfaces are standardized.

Sectional: Unrestricted combination of modules 
into a service offering. Interfaces are 
standardized. 

Source: adapted from Ulrich and Tung 1991

Cut-to-Fit: Offer options to adapt process aspects 
of a service module during delivery without 
affecting other modules. Outcome and 
interface(s) are standardized.

Component swapping: Offer mutually exclusive 
choice options within a fixed service offering. 
Outcome, process and interface(s) are 
standardized.

Legend
Inner circle, box, triangle: service outcome dimension
Outer circle, box, triangle: service process dimension
Black: standardized

Time

 

Figure 2.2 – Different types of service modularity 
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Component-sharing modularity: In this type of modularity, both the outcome and 

process dimensions are standardized and also, by definition, the interfaces with other 

(modular) parts. These modules can be used in a range of service offerings. An 

example of such a modularity type includes ‘the provision of a bank statement’, which 

can be used within several banking services.  

Component-swapping modularity: This modularity type offers mutually exclusive 

choices within a fixed service-offering composition. These options are highly 

standardized in terms of outcome, process and interface. An example is the option 

within travel insurance for either ‘World coverage’ or ‘European coverage’. 

Mix modularity: This type of modularity offers predefined options concerning process 

aspects of the service offering that will influence the overall service experience (i.e., 

the outcome). The processes and interfaces are standardized. An example includes the 

provision of either ‘one-on-one’ or ‘group’ therapy.  

Cut-to-fit modularity: In this modularity type, aspects of the service process are 

adapted during delivery without this affecting other modules. This requires modules to 

have standardized interfaces and outcomes. For example, patients awaiting elective 

surgery will have a medical induction with a doctor and a more general induction with 

a nurse. Both inductions can be personalized in terms of duration, scheduling and 

interpersonal behaviour without affecting the outcome.  

Bus modularity: In this type of modularity, a baseline service offering (a fixed 

composition of one or several modules) is pre-specified regarding which modules can 

be added or subtracted. This modularity type can be seen in the standard sequence 

followed in consultancy projects: problem identification, solution development and, 

finally, implementation.  

Sectional modularity: This modularity type offers an unrestricted combination of 

modules in creating the service offering. To provide this kind of variety, the interfaces 

between the modules have to be standardized. Examples can be seen in banking 

services where a customer can combine the various services offered by a bank (current 

account, checking account, savings account) in many different ways. 

Thus, as with product offerings (Salvador, 2002), decomposing a service offering may 

lead to different modularity types. Currently, what constitutes a module in a service 

offering, and how service offerings can be decomposed into modules, is vague 

(Voss&Hsuan, 2009). This lack of clarity and certainty hampers the development of 

scientific knowledge, as well as the effective application of a modular approach in 

practice. As such, there is a need to systematically analyse and critically reflect upon 

the different service decompositions. This leads to the first Research Question:  
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RQ1: What decomposition logics, in terms of design choices, are used in decomposing 

service offerings into modules, and what modularity type(s) result? 

In the next two subsections, we elaborate on the contingencies that we thought might 

affect the design choices and that together form the decomposition logic.  

2.2.3 Modularization aim and decomposition logic 

The modularization aim is the first contingency that we expect to be related to the 

design choices concerning a decomposition logic. As in production environments 

(Campagnolo &Camuffo, 2010), the modularization aim might put a stronger 

emphasis on increasing variety or on gaining efficiency through lowering costs. When 

the aim stresses variety, the decomposition logic is expected to be outcome-oriented, 

to distinguish functional parts on a single, highly aggregated decomposition level and 

to restrict the dependencies between the decomposed parts to pooled ones. In this way, 

the variety is transparent for customers, who can then mix and match service parts that 

are closely related to their needs in a wide variety of ways. Moreover, decomposing 

functional parts on a high decomposition level (i.e., with a low level of detail), allows 

the modules to be personalized during delivery to match an individual customer’s 

specific needs (De Blok et al., 2012;Voss &Hsuan, 2009). Personalization may, for 

example, involve changing duration (such as offering a six- or an eight-week course), 

the quantity of identical activities (such as eight or ten chemotherapy sessions) or the 

scheduling of activities (e.g., in the morning or in the afternoon).  

In contrast, when the modularization aim stresses enhancing efficiency through 

lowering costs, the decomposition logic may be process-oriented, may distinguish 

functional parts on multiple, relatively detailed decomposition levels and may allow 

the dependencies between parts to be both pooled and sequential. In this way, the 

potentially limitless ‘ad hoc’ range is limited to a pre-specified sequence of service 

modules. This will reduce the coordination costs of combining these modules. 

Moreover, decomposing a service offering into modules on a detailed level leaves 

fewer opportunities for personalization, putting more emphasis on standardization, 

which reduces costs.  

The above arguments suggest that the modularization aim, provided it is explicated in 

advance, directs the design choices. Geumet al. (2012) argue that the modularization 

aim should ‘drive’ the modular service design (and not vice versa). Although the 

service modularity literature does recognize the relevance of the modularization aim 

(Bask et al., 2010;Geum et al., 2012), there is a lack of critical reflection on how the 

aim may influence the design choices during decomposition. This leads to our second 

Research Question: 
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RQ2: How is the modularization aim related to the service decomposition logic and 

modularity type(s)? 

2.2.4 Service characteristics and decomposition logic 

A second set of contingencies that we would expect to be related to the decomposition 

logic concern the service characteristics ‘input and throughput uncertainties’ that make 

up the service routineness. Services differ in the extent to which customers’ inputs and 

customer interactions may affect the service (Larsson& Bowen, 1989). Customers may 

provide information, assets or themselves as inputs to the service production process. 

The extent to which these inputs are known to the service organization prior to the 

actual service encounter varies (Chowdhury& Miles, 2006), creating input uncertainty. 

Throughput uncertainty refers to the lack of predictability and structure in the service 

delivery process and to the interdependencies among the required activities (Mills& 

Posner, 1982). Service offerings with high levels of throughput uncertainty are often 

targeted at solving complex and ill-structured problems that are characterized by 

multiple perspectives (Broekhuis& Van Donk 2011) and that may be hard to 

decompose on a detailed level. This leads to our third Research Question: 

RQ3: How is service routineness, in terms of input and throughput uncertainties, 

related to the decomposition logic and modularity type(s)? 

 

2.3 Methods 

2.3.1 Literature search and paper selection 

In order to identify different service decomposition logics and their possible 

relationship with the modularization aim and service characteristics, we carried out a 

systematic literature review (Tranfield et al., 2003). We searched the ISI ‘Web of 

Science’ database and included all the likely subject areas in order to include a wide 

range of journals. Modularity is a concept used in various fields and therefore it is 

important to include journals covering a broad spectrum (production and operations 

management, healthcare, IT, general management and engineering). We searched for 

articles that presented cases of service modularity based on empirical data. We did so 

by searching for the following keywords in the article titles: module, modular*, 

platform* or architecture* in combination with the keyword: service*. We searched 

for English-language articles published between January 2000 and August 2013 in 

peer-reviewed journals, as the concept of modularity had not been previously proposed 

in service contexts. This initial search resulted in 1133 articles.  
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The following inclusion and exclusion criteria were used to further identify 

appropriate articles: 

- Only articles that specifically focussed on modularizing service offerings were 

retained. We searched the titles and abstracts for phrases such as service 

offering, service family and service design, and for specific service types such 

as banking, healthcare, psychology and logistics. We excluded articles that used 

services as a context rather than as the main object to be decomposed or 

modularized.  

- We included only articles that provided case descriptions based on empirical 

data of how service offerings were decomposed or descriptions of what could 

be considered as modules. Here, we searched titles and abstracts for terms such 

as example, module description, case, empirical and experiment. We excluded 

articles that only discussed service modularity on a conceptual level or that used 

case descriptions of products, robotics, ICT, mobile platforms or software 

rather than service offerings. 

 

After an initial screening based on these criteria, 204 articles remained and these were 

examined in more detail. We found that the majority of these articles discussed 

modularity in the design of websites or software, and only used services as a context 

(i.e., the software architecture in a hospital or the technical modules in a website for 

tourist services). Such articles were excluded, as they were technology-oriented and 

did not discuss decomposing the service offering. Eventually, 11 articles remained that 

met all our criteria. We then went through the reference lists of these 11 articles and 

searched for potential citations in the ISI ‘Web of Science’ database. This search 

resulted in seven additional articles that were appropriate for inclusion. As such, our 

final selection amounted to 18 articles. The search string for the systematic literature 

review (Tranfield et al., 2003) is schematically summarized in Figure 2.3. 
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Phase 1 Literature search
Searching ISI Web of science by using the keywords: modular*, module*,  

platform*, architecture* in combination with service*

Phase 3 Article selection
Whether or not article discusses modularization of service offering and 

whether or not article provides description of the resulting modular design

Phase 4 Backward and forward search
Searched reference list and citations to find additional articles

Phase 5 Additional article selection
Whether or not article discusses modularization of service offering and 

whether or not article provides description of the resulting modular design

Final selection

1133 articles found 
for title and abstract 

review

204 articles found 
for full article 

review

Phase 2 Title and abstract review
Whether or not article discusses modularization of service offering and 

whether or not article provides description of the resulting modular design

11 articles selected

18 additional papers 
found for full paper 

review

7 additional articles 
selected

18 articles
 

Figure 2.3 – Systematic literature review 

2.3.2 Data coding and analysis 

A preparatory step in the data analysis was to read the 18 selected papers and extract 

the available data on the cases described. Based on these secondary data, we 

conducted within-case analyses to determine the service decomposition in terms of the 

design choices made and the resulting modularity type(s). For each case, we first 

reviewed the case information to determine where the boundaries of the service 

offering had been set, i.e., ‘what’ was the service system being decomposed (Simon, 

1962;Brusoni, 2005). Where the service system was regarded as a service offering that 

was being split up, (i.e., what was being delivered to the client was sliced into smaller 

deliverables), we categorized the decomposition as ‘outcome-oriented’. When the case 

described a service delivery process that was being divided into activities, we 

categorized the decomposition as ‘process-oriented’. We carefully checked in every 

case whether both outcome and process dimensions had guided the decomposition into 

service parts, and in such instances, we classified the case as having a ‘combined 

orientation’. Next, we determined on how many decomposition levels the modules’ 

functions had been specified and,  on this basis, further categorized the cases as either 

‘single-level’ or ‘multiple-level’ (i.e., hierarchical) decompositions. Third, we 

analysed the interdependencies between the decomposed service parts (whether they 

were only pooled, also sequential or even reciprocal) (Thompson, 1967). Excerpts 

from these within-case analyses of service decomposition can be found in Table 2.1. 
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Table 2.1 - Overview of service decompositions identified in the cases 

Case General description of the decomposition, including its boundaries Decomposition

orientation 

Decompo-

sition 

levels 

Remaining 

dependencies 

between 

decomposed 

parts 

1.) Post and 

package services 

(Bask et al., 

2010) 

(a) Decomposed into: letter, e-post, package, warehousing.  

(b) In turn these were decomposed into: activities (printing, pick up, 

sorting, terminal-to-terminal transport) and choice options concerning 

delivery mode (electronic delivery, home delivery, pick up, direct 

distribution). 

Service outcome 

and process 

2 (a) Pooled 

(b) Sequential 

2.) Outpatient 

care for chronic 

hypertension  

(Bohmer, 2005) 

Decomposed into different treatment types for hypertension: weight 

control, diet modification, drug therapy, stress control, ongoing 

surveillance. 

Service outcome 1 Pooled when 

offered 

separately, 

reciprocal when 

modules are 

combined 

3.) Lifestyle 

management 

programme 

(Bushe et al., 

2008) 

Weight management programme decomposed into sessions on: healthy 

living, physical activity, the food pyramid, recommended food servings, 

fat and salt in your diet, healthy and unhealthy eating habits, high fibre 

diets, controlling your hunger. 

Service outcome 1 Pooled or 

sequential 

4.) Psychiatric 

care (Chorpita et 

al., 2005) 

(a) Treatments for three types of psychological problems are 

distinguished: disruptive behaviour, anxiety, depression.  

(b) Subsequently, 55 'practice elements' are identified (i.e., a clinical 

technique or strategy that can be used as part of a larger intervention 

plan).  

(c) Practice elements were redesigned as modules with specific 

functions (e.g., "getting acquainted" was constructed to reflect the 

Service outcome 

and process, as 

well as, 

coordination 

processes 

3 (a) Pooled 

(b) Some 

combinations 

are reciprocal 

(c) Pooled and 

sequential 

(d) Pooled 
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Case General description of the decomposition, including its boundaries Decomposition

orientation 

Decompo-

sition 

levels 

Remaining 

dependencies 

between 

decomposed 

parts 

relationship and rapport building practice elements). 

(d) Coordination modules provided for each problem type (i.e., 

sequences of modules). 

5.) Homecare for 

elderly (De Blok 

et al., 2010a, 

2010b, 2012) 

Homecare for the elderly was decomposed into different service types: 

assistance with heavy household tasks, assistance with showering and 

getting dressed, meals on wheels, financial advice, housing 

modifications. 

Service outcome  1 Pooled 

6.) Restaurant 

service (Geum et 

al., 2012) 

(a) The service process is decomposed into activities and, 

simultaneously, facilities, supporting processes and management 

processes are also part of this decomposition. (b) The wide range of 

parts are recombined into modules based on interdependency patterns 

(i.e., general management, inventory management, reception, payment, 

customer guiding, customer management, order management, actual 

service) and module drivers (facility, waiting management, welcome 

process, branch management, inventory management, education, general 

management, and serving). 

Service outcome 

and service 

process; as well 

as facilities, 

supporting 

processes and 

management 

processes 

2 (a) Could not be 

determined 

(b) Sequential 

7.) Logistic 

service (Lin and 

Pekkarinen, 

2011) 

(a) Five service modules identified based upon customer needs. The 

service modules are not described. 

(b) Each service module can be further decomposed into processes and 

activities. The "information management" service module is 

decomposed into inventory record management, order processing and 

order tracking. Order processing is decomposed into order receiving, 

order scheduling, order picking. 

Service outcome 

and process 

2 (a) Could not be 

determined 

(b) Sequential 

8.) Case 

management 

services (Meyer 

The “activities” performed by case managers across multiple care sites 

are decomposed into different sets of tasks. Each set of tasks ends with a 

plan, or decision, which serves as input for the next set of activities: care 

Service process 1 Sequential 
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Case General description of the decomposition, including its boundaries Decomposition

orientation 

Decompo-

sition 

levels 

Remaining 

dependencies 

between 

decomposed 

parts 

et al., 2007) planning, care facilities, discharge planning, discharge, utilization 

review, quality assurance. 

9.) Reinsurance 

(Meyer and 

DeTore, 2001) 

The activities which need to be carried out to deliver the reinsurance 

service are decomposed into sets of tasks: problem/opportunity 

identification, solution development, deal negotiation, administration of 

current business, facultative underwriting for specific cases. 

Service process 1 Sequential 

10.) IT services 

(Miozzo and 

Grimshaw, 2005) 

IT services are implicitly decomposed into: IT infrastructure, help desk, 

service management, network system management, data centre 

management, application support and development. 

Service outcome 1 Pooled when 

offered 

separately, 

reciprocal when 

modules are 

combined 

11.) Banking 

services (four 

checking account 

services) (Moon 

et al., 2009; 

2011) 

(a) Decomposition into 17 functional modules i.e., "we determine the 

service functions and service processes". Functional modules: deposit, 

withdraw, transfer, statement, online account statement, check writing, 

ATM transactions, online banking with bill payments, telephone 

banking, online stock trading, optional business economy checking, 

maintenance fees, additional checking and savings account, loans and 

lines of credit, service for cashier's check, interest, preferred rates on 

money markets. 

(b) “Based on the results of the service analysis we can develop activity 

diagrams for service process modules to identify service processes". 

Process modules: make a deposit, withdraw money, transfer money, 

trade stocks, check writing, certify ID, check credit, check balance, 

make a loan, record transaction, open an account. 

Service outcome 

and process 

2 (a) Pooled 

(b) Pooled and 

sequential 
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Case General description of the decomposition, including its boundaries Decomposition

orientation 

Decompo-

sition 

levels 

Remaining 

dependencies 

between 

decomposed 

parts 

12.) Logistic 

services 

(Pekkarinen and 

Ulkuniemi, 2008) 

Subcase A:  

(a)Decomposition into core services (air and ocean freight services) and 

"value added services" (order management, supply chain management 

services, vendor inventory management services, track and trace).  

(b) Process modules which are necessary to deliver the service modules 

are defined as: ordering, booking, tracking, custom clearance, billing 

charges and duties. 

Subcase B:  

(a) Decomposition into 50 service modules that are not defined in the 

study.  

(b) Processes are also not described. 

Service outcome 

and process 

2 Subcase A 

(a) Pooled 

(b) Sequential 

Subcase B 

Could not be 

determined 

13.) Professional 

engineering 

services (Rahikka 

et al., 2011) 

Decomposition into the different engineering areas: HPAC, electricity, 

automation, process plant and structure engineering. 

Service outcome 1 Pooled  

14.) Cognitive 

behaviour 

therapy (Raune 

and Law, 2012) 

Decomposition into: psycho-education, mood-management, past 

auditory hallucinations, current persistent distressing auditory 

hallucinations, current persistent distressing single delusion, current 

persistent negative symptoms. 

Service outcome 1 Pooled when 

offered 

separately, 

reciprocal when 

modules are 

combined 

15.) Cruise 

service (Voss and 

Hsuan, 2009) 

(a) The cruise is decomposed into rather "tangible" parts: cabin 

operations, food and beverages, pools, entertainment, engine room.  

(b) Each module is further decomposed into components that also refer 

to rather tangible resources. Cabin operations are decomposed into 

Service 

outcome, and 

resources 

2 (a) Pooled  

(b) Pooled  
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Case General description of the decomposition, including its boundaries Decomposition

orientation 

Decompo-

sition 

levels 

Remaining 

dependencies 

between 

decomposed 

parts 

housekeeping, laundry, room service, WIFI connection. Restaurant is 

decomposed into kitchen, waiters, sommeliers, bus boys. The pool is 

decomposed into water cleaning, lifeguards, bar, kitchen, tanning 

products. The engine room is decomposed into maintenance, 

monitoring, control, cleaning. 

16.) Banking 

service (Voss and 

Hsuan, (2009) 

(a) Decomposed into: credit cards, personal loans, mortgage, 

investments, insurance, savings, checking account  

(b) These various service modules can be delivered through different 

delivery channels: branch, telephone, wireless, internet, digital TV. 

Further, different interest rates are offered. 

Service outcome 

and process 

2 Pooled  

 

 

 



41 
 

Given that theoretical refinement is recommended during the data analysis when 

undertaking exploratory case study research (Eisenhardt&Graebner, 2007; Urquhart & 

Fernandez 2013), we iterated between theory and data. Here, one researcher analysed 

all the cases whilst three other researchers independently analysed subsets of the 

identified cases. In this phase, the four researchers met several times and also 

commented between meetings on one another’s proposed categorizations. 

Categorizations were compared and the information on which they were based was 

discussed. In this research phase, a number of iterations between the conceptual 

framework and the data were made to arrive at clear and robust categories, with 

unequivocal labels, enabling consensus on assigning the cases to specific categories. 

To give an example, in developing the main decomposition logics (Figure 2.1), we 

decided not to further distinguish between the number of levels nor to put a name to 

the nature of these decomposition levels. Given the variety in services and in the 

available case information, a simple binary distinction was made between single and 

multiple decomposition levels. This led to a reliable categorization and served the 

purpose of demonstrating fundamental differences in service decomposition logics.  

The next step in these within-case analyses was to determine the modularity types 

applied in each decomposition based on the theoretically possible modularity types 

and their operational definitions as presented in Section 2.2.2. We recognized that 

decomposing a service system might involve a combination of modularity types.  

Our approach for analysing the contingencies was as follows. First, we determined the 

modularization aim by identifying the reasons for modularization as provided in the 

case presentations. All statements referring to the reasons for modularization were 

collected together using the original wording contained in each paper and then 

categorized following the conceptualizations outlined in Section 2.2.3: (1) emphasis on 

efficiency through lowering costs, (2) emphasis on variety or (3) emphasis on 

balancing variety and efficiency through lowering costs. The categorizations were 

reviewed by all four researchers. 

To determine the routineness of a service, we studied the information on each case and 

classified the input and throughput uncertainties as either high, medium or low based 

on to the following operational criteria. The classification of input uncertainty 

addressed both variety in demands and customers’ disposition to participate in the 

service process (Larsson & Bowen, 1989). The input uncertainty is considered high 

when demands for the service offering are highly heterogeneous and involve 

customers who tend to participate actively in configuring their service offering. 

Conversely, where demands for the service offering were comparatively homogeneous 

and the customers were only limitedly involved in the service process itself, input 

uncertainty was classified as low. Input uncertainty was classified as medium if the 



42 
 

demands for the service offering were somewhat heterogeneous and the customers had 

some input into configuring their own service offering. Throughput uncertainty was 

considered high when it was impossible to predict the entire process. Where the 

process was linear, and predictable in terms of the nature, number and sequence of 

activities involved, throughput uncertainty was rated as low. A medium score was 

attached to throughput uncertainty when the sequence of activities in the delivery 

process was pre-specified to some extent. The interpretations and categorizations were 

discussed among the researchers until all four agreed upon the ratings of the two 

concepts. Based on this review of the  input and throughput uncertainties, the service 

offerings were then classified as ‘routine’, ‘semi-routine’ or ‘non-routine’. Table 2.2 

provides an overview of this classification scheme andTable 2.3 shows the resulting 

categorizations of the cases on these variables.  

Table 2.2 – Classification scheme for service types 

Input uncertainty Throughput 

uncertainty 

Service  

Type Variety  

demands 

Disposition 

to 

participate 

Low Low Low Routine 

Low Low Medium Routine 

Low Medium Low Routine 

Medium Low Low Routine 

Medium Medium Low/High Semi-routine 

Medium Low/High Medium Semi-routine 

Low/High Medium Medium Semi-routine 

Medium Medium Medium Semi-routine 

Medium High High Non-routine 

High Medium High Non-routine 

High High Medium Non-routine 

High High High Non-routine 

 

Finally, we performed cross-case analyses to examine whether each of the 

distinguished decomposition logics was represented in our set of cases and how these 

logics were related to the modularity type(s) resulting from the decomposition. To this 

end, we created table-like displays to compare the results of our within-case analyses 

and seek patterns. We analysed the occurrence of the anticipated relationships among 

the decomposition logics, the modularization aims and the ‘input uncertainty’ and 

‘throughput uncertainty’ service characteristics. Moreover, we did so with an open 

mind in that other patterns could emerge and regularly referred back to the underlying 

information as summarized in Table 2.1. 
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Table 2.3 – Relationships between decomposition logic, modularization aim, and input- and throughput uncertainty 

Case Decom-

position 

logic 

Modularity 

type 

Modularization aim 

(including quotes from original authors) 

Input uncertainty Through-

put 

uncertainty 
Variety in 

demands 

Disposition 

to 

participate 

1.) Post and 

package services 

(Bask et al., 2010) 

Multilevel, 

combined 

orientation 

Component 

sharing and 

mix 

modularities 

Provide variety by divergence in "customer 

interface" and "delivery mode" and increase 

efficiency through lowering costs by finding 

"similarities (synergies)" in the production 

process. 

Low   Low Low  

2.) Outpatient care 

for chronic 

hypertension 

(Bohmer 2005) 

Single-

level, 

outcome-

oriented 

Cut-to-fit and 

sectional 

modularities 

Balance customization and standardization. Medium High High   

3.) Lifestyle 

management 

programme (Bushe 

et al., 2008) 

Single-

level, 

outcome-

oriented 

Unclear Unclear. High Medium High 

4.) Psychiatric care 

(Chorpita et al., 

2005) 

Multilevel, 

combined 

orientation 

Component-

sharing, cut-

to-fit and bus 

modularities 

Balance customization and standardization: 

"unifier the design traditions: a.) highly 

individualized designed in the session and b.) 

highly standardized, designed in a laboratory". 

Medium High High   

5.) Homecare for 

the elderly (De 

Blok et al., 2010b, 

2012, 2010a) 

Single-

level, 

outcome-

oriented 

Cut-to-fit and 

sectional 

modularities 

Provide variety in terms of "demand based care".  High High High   

6.) Restaurant 

service (Geum et 

al., 2011) 

Multilevel, 

combined 

orientation 

Unclear Unclear, although from the use of the “house of 

quality” it seems that providing variety by means 

of customization is an important aim. 

Low   Low Low  
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Case Decom-

position 

logic 

Modularity 

type 

Modularization aim 

(including quotes from original authors) 

Input uncertainty Through-

put 

uncertainty 
Variety in 

demands 

Disposition 

to 

participate 

7.) Logistic service 

(Lin and 

Pekkarinen 2011) 

Multilevel, 

combined 

orientation 

Unclear Provide variety: "establishing linkages between 

customer requirements and service 

specifications"... "providing and managing 

variety" ... increase customer value/quality: 

"improve performance" and "to achieve higher 

customer service levels". 

Medium   Medium Low 

8.) Case 

management 

services (Meyer et 

al., 2007) 

Single-

level, 

process-

oriented   

Bus and 

possibly cut- 

to-fit 

modularities 

Reduce variety: "create common case 

management practices and … process 

improvement".  

High High High   

9.) Reinsurance 

(Meyer and 

DeTore 2001) 

Single-

level, 

process-

oriented 

Bus and 

possibly cut- 

to-fit 

modularities 

Increase efficiency through lowering costs: 

("develop common methods, processes and 

computer systems") and provide variety (the goal 

was to assemble and tailor these subsystems to 

deliver customized services"). 

High High High   

10.) IT services 

(Miozzo and 

Grimshaw 2005) 

Single-

level, 

outcome-

oriented 

Sectional 

modularity 

Unclear. High High High   

11.) Banking 

services (four 

checking account 

services) (Moon et 

al., 2009; 2010) 

Multilevel, 

combined 

orientation 

Component 

sharing,   mix 

and sectional 

modularities 

"Increase variety of services" . Low   Low Low  

12.) Logistic 

services 

(Pekkarinen and 

Ulkuniemi 2008) 

Multilevel, 

combined 

orientation 

Subcase A: 

component 

swapping, 

mix and 

Subcase A: Balance variety and efficiency 

through lowering costsi.e., "services may need to 

be customized" and "build cost efficient 

solutions by utilizing similarities in customer 

Medium  Medium Low  
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Case Decom-

position 

logic 

Modularity 

type 

Modularization aim 

(including quotes from original authors) 

Input uncertainty Through-

put 

uncertainty 
Variety in 

demands 

Disposition 

to 

participate 

sectional 

modularities  

Subcase B: 

mix and 

sectional 

modularities 

needs".  

Subcase B: "Standardization is key strategic 

priority".  

13.) Professional 

engineering and 

construction 

management 

services (Rahikka, 

Ulkuniemi, 

Pekkarinen 2011) 

Single-

level, 

outcome-

oriented 

Cut-to-fit and 

sectional 

modularities 

"Providing variety" and "co-create" value High High High   

14.) Cognitive 

behaviour therapy 

(Raune and Law 

2012) 

Single-

level, 

outcome-

oriented 

Sectional 

modularity 

Increase efficiency through lowering costs: 

"greater group therapeutic homogeneity" …. 

"patients would attending fewer sessions that are 

not relevant to them, so might be more clinically 

and financially efficient" . 

High High Medium 

15.) Cruise service 

(Voss and Hsuan 

2009) 

Multilevel, 

outcome-

oriented l 

Component 

sharing, 

component 

swapping and 

sectional 

modularities 

Reduce variety (across multiple sites) "by 

replicating unique services”. 

Medium   Medium Low  

16.) Banking 

service (Voss and 

Hsuan (2009) 

Multilevel, 

combined 

orientation 

Component 

swapping, 

mix and 

sectional 

Provide variety "the objective was to enable each 

customer to create a customized banking service, 

in a manner where the customized service 

package would have greater benefits than the 

Low   Low Low  
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Case Decom-

position 

logic 

Modularity 

type 

Modularization aim 

(including quotes from original authors) 

Input uncertainty Through-

put 

uncertainty 
Variety in 

demands 

Disposition 

to 

participate 

modularities sum of the individual services if used 

separately”. 
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2.4 Results 

In the 18 articles reviewed, we identified 16 cases of service modularity. Below, we 

describe the findings across the cases as they relate to each of our research questions 

and summarize the findings in accompanying tables.  

2.4.1 Decomposition logic 

Table 2.1 provides an overview of the 16 cases addressed in the 18 papers and 

describes the design choices that together determine the decomposition logic. In the 

theory section, we argued that these choices would be based on three steps: (1) setting 

boundaries, (2) determining decomposition levels and (3) determining the allowable 

type(s) of dependencies between the functional parts. Consequently, we present the 

decomposition logics that had been explicitly or implicitly applied. 

The boundaries of the service systems to be decomposed varied across the cases. In 

some cases, coordination processes (case 4), management processes (cases 6, 8) or 

resources (cases 6, 16) were distinguished as modular parts of the service offering, 

whereas these are not functions that can be delivered to the client. In the second step, 

we found that the number of decomposition levels on which functional parts were 

identified also differed across the cases. The differences in boundary settings and in 

decomposition levels on which the service offerings were decomposed reflected the 

term ‘module’ being applied to a wide variety of constituents. The third step in 

analysing the decompositions involved assessing the remaining interdependencies (see 

Table 2.1) between the decomposed parts in each case. Only three papers (cases 4, 8 

and 11) explicitly discussed the decomposition in terms of arguments as to how 

service parts were assembled into modules in order to minimize the dependencies 

between modules. The remainder did not describe how the service offering had been 

decomposed into modules, although in all cases the authors did refer to modules.  

The analysis revealed the presence of four of the main decomposition logics 

distinguished earlier (Figure 2.1): single-level process-oriented, single-level outcome-

oriented, multilevel outcome-oriented and multilevel combined orientation. We 

describe below how each of these four decomposition logics were applied.  

The ‘single-level process-oriented decomposition logic’ was applied in two cases (8, 

9). Both had conceptualized the service offering as a set of sequential internal process 

stages positioned between two decision points. The  parts reflected intermediate 

functions, i.e., the different steps taken by the service provider in order to find the best 

solution for the customer. The functional parts were sequentially dependent and 

identified on a single relatively high decomposition level.  
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A ‘single-level outcome-oriented decomposition logic’ was applied in six cases. In 

these cases the service offering was conceptualized as either a bundle of outcomes 

(cases 2, 5, 10), as functional areas (13) or as themes (3, 14). In all the cases, the 

decomposed functional parts were specified on a single decomposition level. The 

various parts could be offered individually and we therefore characterize this as a 

somewhat pooled interdependency.  

The ‘multilevel outcome-oriented decomposition logic’ was applied in one case (15). 

Here, the service offering was conceptualized as a service bundle in terms of ‘what’ is 

delivered. The decomposed parts had been specified on multiple decomposition levels 

and were predominantly characterized as having pooled dependencies.  

The ‘multilevel combined orientation decomposition logic’ was applied in seven cases. 

Here, the service offerings were conceptualized as bundles of both service outcomes 

and processes. Most (1, 7, 11, 12, 16) first decomposed the service offering into 

different ’outcomes’ and only then further broke these ‘outcomes’ down into service 

processes, or process stages or steps. Two cases (4, 6) applied a bottom-up approach, 

by first specifying the process steps and then combining these into ‘outcomes’. All the 

cases adopting this decomposition logic applied hierarchical decomposition. The 

interdependencies between the outcome-related parts can be characterized as pooled, 

whereas the process stages can be characterized as having a sequential dependence.  

We next analysed the relationship between the decomposition logic (as described 

above) and the identified modularity types. The data presented in Table 2.4 indicate 

the relationship between the decomposition logic and the modularity type. In the two 

cases where we identified a single-level process-oriented decomposition logic (8, 9) 

we also saw bus modularity. The six cases that described a single-level outcome-

oriented decomposition logic all applied sectional modularity, with three of them also 

describing cut-to-fit modularity. The only case describing a multilevel outcome-

oriented logic (15) combined component-sharing, component-swapping and sectional 

modularity types. The seven cases describing a multilevel combined orientation 

decomposition logic applied a wide mix of modularity types. In three cases (3, 6, 7), 

no modularity type could be identified. 
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Table 2.4 – Relationship between decomposition logic and modularity type, modularization aim and service type 

 Modularity type* Modularization aim** Service type 

Decomposition 

logic 

Compo-

nent 

sharing 

Compo- 

nent 

swappin

g 

Mix Cut-

to-fit 

Bus Sectio-

nal 

Efficienc

y through 

lowering 

costs  

Boost 

variety  

Balance 

variety and 

efficiency 

through 

lowering costs  

Routine Semi-

routine 

Non-

routine 

Single-level , 

process-

oriented 

decomposition 

logic (n=2) 

   8,9 8,9  8,9     8,9 

Single-level , 

outcome-

oriented 

decomposition 

logic(n=6) 

   2,5,1

3 

 2,5,10,

13,14 

14 5,13 2   2,3,5,10,

13,14 

Multilevel, 

outcome-

oriented 

decomposition 

logic(n=1) 

15 15    15 15    15  

Multilevel, 

combined 

orientation 

decomposition 

logic (n=7) 

1,4,11 12A,16 1,11, 

12 

(A 

and 

B),1

6 

4 4 11,12 

(A and 

B),16 

12B 7,11,1

6 

1,4,12A 1,6,11,

16 

7,12A,12

B 

4 

Notes:*  In cases 3, 6 and 7, the modularity types were not clear;  ** In cases 3, 6 and 10 there was insufficient clarity to determine the 

modularization aim  
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2.4.2 The relationship between decomposition logic and selected contingencies 

We sought relationships between the decomposition logic and the selected 

contingencies, i.e., the modularization aim and the input and throughput uncertainties. 

In three of the cases (3, 6, 10), the modularization aim was not specifically stated. The 

available results do not suggest a clear relationship between the modularization aim 

and the decomposition logic (see Table 2.4). The only obvious pattern is that cases 

aiming at providing variety more often apply an outcome orientation.  

Finally, we sought relationships between the input and throughput uncertainties of the 

service characteristics and the decomposition logic. Nine cases (2, 3, 4, 5, 8, 9, 10, 13, 

14) were characterized as having high levels of input and throughput uncertainties and 

we labelled these as ‘non-routine’ (see Table 2.3). Three cases (7, 12, 15) were 

characterized as having medium-level input and throughput uncertainties and were 

labelled as ‘semi-routine’ service offerings. Four cases (1, 6, 11, 16) were seen as 

having low input and throughput uncertainties and were labelled as ‘routine’. Table 2.4 

provides the results of this third step in our analyses.  

Most of the cases that involved modularity in non-routine service offerings applied a 

single-level decomposition. The exception to this pattern was case 4, where a 

multilevel combined orientation decomposition logic had been applied. In routine and 

semi-routine service offerings, a multilevel combined orientation decomposition logic 

was generally applied. Case 15 proved an exception, with only an outcome orientation 

being applied.  

 

2.5 Discussion 

This systematic review of 16 service modularity cases described in the literature 

assesses which decomposition logics have thus far been applied in service settings, and 

how the choice is related to the aims set in modularizing these services and to the 

routineness of the services on offer. Below, we revisit each of the research questions. 

We will first reflect on the decomposition logics identified, and then on their 

relationship with the specific nature of services, as opposed to products, with the aims 

set in modularizing them and with service routineness. 

2.5.1 Decomposition logic 

Our first Research Question was: What decomposition logics, in terms of design 

choices, are used in decomposing service offerings into modules, and what modularity 

type(s) result? We conceptualized a decomposition logic as consisting of three design 

choices that have to be made during sequential decomposition steps. Our review found 
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that at least four of the six theoretical logics have been applied in practice: single-level 

process-oriented, single-level outcome-oriented, multilevel outcome-oriented and a 

multilevel combined orientation.  

Our literature search therefore failed to find documentary evidence of empirical cases 

involving the multilevel process-oriented and single-level combined outcome and 

process-orientation decomposition logics. This raises the question as to whether these 

theoretical options constitute valid decomposition logics when it comes to service 

offerings.  

A possible explanation for not finding all six theoretically possible decomposition 

logics is the small number of cases reported in the scientific literature. More generally, 

we call for scholars to be more explicit and give detailed attention to establishing clear 

boundaries for the service system being decomposed, the decomposition level(s) on 

which the functional parts of the service system are specified and how dependencies 

between modules are minimized. In most of the cases we reviewed, the choices 

underlying the decomposition logic of a modularized service design were barely 

addressed. However, these are essential design choices because they determine to what 

extent core modularity principles are achieved in a service design: here, modules 

should (a) have specific functions, (b) be relatively independent of each other and (c) 

have standardized interfaces (Schilling, 2000; Ulrich, 1995). It is through making such 

design choices, either consciously or unconsciously, that the potential added value of 

modularizing a service is fully or partly achieved. Our analysis also shows that the 

appropriate modularity types depend on these design choices.  

2.5.2 Modularization aim and decomposition logic 

Our second Research Question was: How is the modularization aim related to the 

service decomposition logic and modularity type(s)? In the field of product 

modularity, a relationship has been established between the modularization aim and 

the decomposition logic (Campagnolo&Camuffo 2010). However, in our investigation 

of service modularity, the relationship between the modularization aim and the 

decomposition logic was less straightforward. Those cases that emphasized providing 

variety to clients did not always apply a different decomposition logic to those that 

stressed efficiency through lowering costs. However, and in line with our expectations, 

those that primarily aimed at creating variety for clients always included an outcome 

orientation. Here, the aim was to match the variety in ‘what’ was delivered with the 

range of client demands. Moreover, adopting an outcome-oriented decomposition 

logic makes the variety on offer more transparent to customers than when a process-

oriented decomposition is used (Pekkarinen&Ulkuniemi 2008). Further, it is a matter 

of degree as to whether one is aiming at providing variety or efficiency (through 

lowering costs), and the emphasis may be path dependent (Mahoney, 2000). That is, 
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when a service supply system offers only a very limited range of standard services, 

modularization can be used to expand the options (Moon et al., 2009; 2011). 

Conversely, in a hitherto unstructured supply system, where any client wish is 

answered, modularization serves to rationalize the options (De Blok et al., 2010a). 

Given this situation, future research should include the aim as a possible contingency.  

2.5.3 Service routinenessand decomposition logic 

Our third Research Question was: How is service routineness, in terms of input and 

throughput uncertainties, related to the decomposition logic and modularity type(s)? 

Here, we found a clear relationship between service routineness and decomposition 

logic. In non-routine service offerings, the single-level process-oriented and single-

level outcome-oriented decomposition logics were applied, whereas multilevel logics 

were mainly applied in routine and semi-routine offerings. We believe this is logical 

because, in non-routine services, the exact nature of the service needing to be 

delivered to the client only becomes known as the service delivery progresses. 

Moreover, as non-routine settings have many reciprocal dependencies (Thompson, 

1967), it will be harder to isolate these dependencies within individual modules. As a 

result, the more fine-grained forms of decomposition will be harder if not impossible 

to achieve. The commonly applied use of cut-to-fit, bus and sectional modularity types 

in the non-routine service offerings fit with this explanation. Routine and semi-routine 

services were decomposed in a hierarchical manner, and module outcomes and 

processes, and interfaces, were standardized. With such services, it is relatively easy to 

pre-specify service outcomes and the processes required to deliver them (Bohmer, 

2005). Consequently, the common application of component-sharing, component-

swapping and mix modularity types in semi- and in routine service offerings seems 

appropriate (see Table 2.4). 

 

2.6 Conclusion 

2.6.1 Summary 

This study contributes to the debate on modular service design through analysing and 

evaluating whether, and if so which, decomposition logics can be identified, and 

whether these decomposition logics are related to the modularization aims and/or the 

routineness of the service. In doing so, we analysed and compared 16 service 

modularization cases reported in the literature. Our observation is that, in the literature 

on service modularity, argument-building on the design choices underpinning the 

decomposition of service offerings into modules is scarce. In the majority of the 

articles reviewed, the authors had investigated whether they could recognize 
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modularity in a given practical setting. In the cases they reported, we identified four 

decomposition logics: single-level process-oriented, single-level outcome-oriented, 

multilevel outcome-oriented and multilevel combined orientation. Our theoretical 

framework had distinguished two additional decomposition logics, multilevel process-

oriented and single-level combined outcome–process-oriented, but examples of their 

use were not found in the literature surveyed. Furthermore, we found a relationship 

between the decomposition logic and the modularity types. The aim of the 

modularization did not seem to explain the decomposition logic fully; rather, we found 

that the decomposition logic applied was related to the service routineness. 

2.6.2 Theoretical contribution 

Not only can our development of a typology contribute to the unambiguous application 

of the modularity concept in service offerings by practitioners (Rajahonka, 2013; 

Voss&Hsuan, 2009), the transparent conceptualization of decomposition logics and of 

the resulting modularity types opens routes for further theoretical development on 

service modularity. Our review contributes by raising awareness of the lack of a 

conceptual consensus on service modularity design and, more specifically, on the 

fundamental design choices involved in decomposing a service into modules. To 

address this decomposition problem, we have proposed a theoretical framework 

consisting of three consecutive, albeit partly iterative, design steps: (1) define the 

boundaries of the service offering to be decomposed; (2) determine the level(s) on 

which functional parts will be decomposed; and (3) identify the most relevant 

interdependencies and isolate them within (modular) parts. This framework enables 

the description and analysis of modular design choices. As such, it can hopefully 

stimulate valuable comparative studies by steering researchers away from comparing 

apples and oranges and, instead, recognizing fundamental differences between 

modular service designs. Uniformity in terminology is important in expanding 

knowledge on the effects of different kinds of modular service supply. Moreover, our 

results offer preliminary insights into how to match combinations of decomposition 

logic and modularity type(s) to the type of service on offer.  

2.6.3 Practical contribution 

A successful modular supply requires an intensive and often time-consuming design 

process (Baldwin& Clark, 2006). Our proposed framework has practical relevance as 

it offers a framework that facilitates deliberate design choices when modularizing 

service supply. Our framework suggests that one should first identify why a service 

offering should be modularized: is it to provide variety, to lower costs or to balance 

variety and costs with an eye on efficient customization? Second, the input and 

throughput uncertainties need to be considered, as the routineness of the services 
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offered may have consequences for the appropriate orientation (outcome, process, 

combined) and decomposition level.  

2.6.4 Limitations and further research 

A limitation of this research is that, despite an extensive search process, only 18 

empirical articles on service modularity were identified for analysis. Moreover, in the 

majority of these articles, the design choices made were not explicit, and this 

complicated comparing the decomposition steps. We overcame this limitation by 

relying on an extensive theoretical framework and an iterative research strategy. This 

research shows that, to date, little attention has been given to the design choices made 

when modularizing services and to the exact nature of dependency patterns within and 

between service modules. Our comparison of reported applications did not include the 

effects of service modularity. We propose to test whether modularity principles can 

enable cost savings even in non-routine services, provided modularity types such as 

bus modularity that fit a single-level decomposition are applied. Alongside cost 

reductions, modular architectures can offer greater transparency to clients on what can 

be delivered. Providing an overview of modules, and how they can be mixed and 

matched, could guide the service-specification process (De Blok et al., 2010a). Future 

studies could examine whether such architectures lower the service-specification costs 

for the individual client. How the service modularity concept, including the modularity 

types specified and decomposition logics identified, contributes to balancing the 

variety and costs of non-routine service offerings is a relevant topic for further 

research.  
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CHAPTER 3 

A person-centred segmentation study in elderly care: 

Towards efficient demand-driven care
2
 

 

3.1 Introduction 

A more person-centred approach in providing healthcare is being promoted in many 

Western developed countries (Taylor, Hawley &Ebrary, 2010).Person-centred care 

involves striking a better balance between patients’ needs and their consumption of 

scarce healthcare supplies, and is associated with individualized treatment, patient 

education and empowerment, and shared decision-making (Mead & Bower, 

2000;Michie, Miles &Weinman, 2003;Auerbach, 2001; Kiesler&Auerbach, 

2006;Rijckmans et al., 2007). However, providing person-centred care through the ad-

hoc customization of care for each individual would be extremely costly and time 

consuming (Lynn et al., 2007). Therefore, the necessity is to determine persons’ felt 

difficulties in fulfilling their basic biopsychosocial needs on a group basis (Plsek& 

Wilson, 2001; Boult& Wieland, 2010), with each group being sufficiently 

homogenous and having adequate volume in some of the important aspects that are to 

be managed (Lillrank, Groop& Malmström, 2010)If such groups can be identified, the 

supply system may be arranged according to such need-based groups (Jordan et al., 

1998;Oene et al., 2006;Kreuger, Van Exel&Nieboer, 2008;Edvardsson, Winblad& 

Sandman, 2008), enabling the creation of a flexible demand-driven healthcare system. 

The degree of person-centred care will largely depend on how well the levels of 

biopsychosocial need fulfilment that persons experience are reflected in the 

segmentation, and these experienced levels of needs fulfilment are considered an 

essential basis for developing customized supply. In our focus on human beings’ basic 

biopsychosocial need, we draw on human motivation theory (Maslow, 1943;Alderfer, 

1969) that defines needs as the motivation for achieving a satisfactory level of 

functioning as a human being. Needs can be further differentiated into ‘unfulfilled 

needs’ i.e., a person does experience difficulties and complaints in their functioning, 

whether or not help is given and ‘fulfilled needs’ i.e., a person does experience no or 

moderate difficulties and complaints in their functioning, also whether or not help is 

given (Phelan et al., 1995; Slade et al., 1996). Although the healthcare population is 

almost as diverse as the population at large, there have only been very limited attempts 

                                                           
2
Thischapter is baseduponEissens van der Laan, M.R., Van Offenbeek, M.A.G., Broekhuis, H., Slaets, J.P.G. (2014). A 

person-centred segmentation study in elderly care: Towards efficient demand-driven care, Social Science and 
Medicine, 113: 68-76. 
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to segment this population based on experienced needs fulfilment (Calkins &Sviokla, 

2007). The World Health Organization’s International Classification of Diseases is the 

best-known classification system, but this groups diseases rather than persons, and is 

based on objective clinical judgements, not on personally felt needs (Lillrank, Groop& 

Malmström, 2010; Sanderson&Mountney, 1997).  

Indeed healthcare systems appear to be most commonly designed around diseases and 

other clinical conditions (e.g. the breast cancer clinical path) or around the provider 

whose services the patients might need (e.g. the cancer clinic). More generally, 

healthcare systems are predominantly based on professionals’ appraisal of patients’ 

healthcare needs (i.e., outsider perspective) rather than on patients’ own felt 

difficulties and complaints in their functioning as a human being (i.e., insider 

perspective) (Bate & Robert, 2006). This results in a fragmented supply of healthcare, 

and an inefficient use of scarce resources (Lillrank et al., 2010; Lynn et al., 2007). In 

order to initiate the transition from a supply-oriented, fragmented and reactive system 

towards a flexible, demand-driven organization of care, it is necessary to re-examine 

the variables on which a population’s segmentation in healthcare is based (Lynn et al., 

2007).  

In this article, we show how a segmentation based on the experienced difficulties in 

biopsychosocial needs fulfilment results in the identification of robust segments. The 

chosen population, i.e., the target market, for this research are the elderly. Older adults 

are consuming an increasing share of the available healthcare resources (Lafortune et 

al., 2009a), especially in late age and close to mortality (Forma et al., 2009). The 

relative and absolute growth of this section of the population, and the many and 

heterogeneous difficulties and complaints they experience in their functioning, make it 

vital to identify possible commonalities in these difficulties and complaints. Moreover, 

as heterogeneous as their experienced difficulties and complaints may appear, these 

also seem to be highly interrelated (Boult& Wieland, 2010; Fried et al., 2001;Slaets, 

2006). This increases the likelihood of finding commonalities in their experienced 

difficulties in fulfilling biopsychosocial needs. 

The first contribution of this chapter is to provide a set of person-centred segmentation 

variables that could provide a better starting point than diseases for offering person-

centred care. We label these as person-centred segmentation variables to reflect the 

focus on the whole person rather than adopting a disease orientation. The second 

contribution is the empirical identification and description of robust, person-centred 

groups of older adults. Third, we illustrate the usefulness of this segmentation through 

an evaluation of the alignment between the resulting segments’ experienced 

difficulties in fulfilling biopsychosocial needs and their current utilization of 

healthcare provision.  
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3.2 Background 

3.2.1 The need concept applied 

The concept of need has been difficult to define (Meadows et al., 2000; Marshall, 

1994), which has contributed to a wide range in conceptualizations and in approaches 

used to assess need at  both individual and population levels (Aoun, Pennebaker& 

Wood, 2004). Aoun et al. (2004, p. 33) noted that the meaning and connotations of 

need depend not only on the context in and the purpose for which they are applied, but 

also on the discipline involved. Cohen and Eastman (1997) argue that different 

perspectives on need are viable, that they are complementary, and that there is no 

single truth about the concept of need.Therefore, we here clarify and position our 

conceptualization of the term  need. In line with human motivation theory (Maslow, 

1943; Alderfer, 1969), we focus on human beings basic biopsychosocial needs, which 

are defined as the motivation for achieving a satisfactory level of functioning as a 

human being. The underlying theoretical assumption is that all people have 

biopsychosocial needs, which motivate them to do something about it, and that the 

fulfilment of these needs determines their well-being (Maslow, 1943;Alderfer, 1969; 

Acton &Malathum, 2000; Tay &Diener, 2011).  

This basic need definition departs from some other concepts of need in four ways. 

First, we concentrate on felt needs as opposed to expressed, normative, and 

comparative need concepts (Bradshaw, Popay& Williams, 1994); More specifically, 

we look at unfulfilled felt needs in terms of what people experience themselves as 

difficulties and complaints in their functioning that may need addressing (cf. Aoun et 

al., p.34). Second, this basic need concept does nót constitute a ‘need for care’, but a 

need for achieving a satisfactory level of biopsychosocial functioning. Third, 

theoretically, unfulfilled basic needs point to a lack of well-being (Tay &Diener, 

2011), which might (but need not) indicate an unmet need for care (Brewin, 1992; 

Andrews & Henderson, 2000). The concept unfulfilled need thus differs from the 

concept unmet need for care (Carr& Wolfe, 1976). Finally, it follows that the concept 

of unfulfilled basic needs does not involve an expressed demand for care, nor does it 

entail the absence or presence of supply. Felt needs are only a starting point for 

communication with the older adult about possible demands. 

3.2.2 Population segmentation based on ones’ difficulties in fulfilling 

biopsychosocial needs 

The “Bridges to Health” model developed by Lynn et al. (2007) comes closest to what 

could be called person-centred segmentation. This model stratifies the entire 

healthcare population into eight segments in which all people, at any point in their live, 

fit in. The segments are labelled as: 1.) Healthy; 2.) Maternal and infant health; 3.) 
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Acutely ill; 4.) Chronic conditions, normal functioning; 5.) Stable but serious 

disability; 6.) Short period of decline before dying; 7.) Limited reserve and 

exacerbations; and 8.) Frailty with or without dementia (Lynn et al., 2007). 

Segmenting the general population into these eight hypothetical groups based on 

health prospects and priorities is a major step towards a person-centred supply policy. 

However, this segmentation includes all ages, and the constructed segments 

encompassing older adults are too broad and include too much variety to be useful in 

redesigning (elderly care) supply. Further, the “Bridges to Health” model is conceptual 

and not based on primary data regarding people’s felt difficulties in  fulfilling their 

needs. 

In considering elderly care more specifically, Lafortune et al. (2009a; 2009b) have 

been one of the very few who have attempted to segment older adults into more 

homogeneous groups. These authors proposed segmenting the elderly population still 

living in the wider community into four groups: 1.) Relatively healthy; 2.) Physically 

impaired; 3.) Cognitively impaired; and 4.) Cognitively and physically impaired. 

Variables used to define the segmentation included reported hypertension, stroke, 

diabetes, cancer, circulatory, respiratory, arthritis, stomach and bladder problems, 

sensory limitations, cognitive impairments, depression and disability (Lafortune et al., 

2009a; 2009b). Another segmentation study grouped older adults based on expert 

measurement of  specific diseases, impairments and disabilities (Wieland et al., 2000). 

Grouping older adults based on objective diseases, impairments and disabilities 

overlooks the reality that adults’ difficulties in their functioning are not only 

determined by their medical conditions but also by their mental condition, family 

circumstances, preferences and financial capacity (Berry &Bendapudi, 2007). 

Moreover, a cure-oriented segmentation may stimulate overtreatment instead of 

contributing to older adults’ wellbeing. Consequently, it has been argued that older 

adults would benefit from a more holistic approach (Mead & Bower, 

2000;Edvardsson, Winblad& Sandman, 2008; Chenoweth et al., 2009; Wade, 2011) 

that acknowledges each individual’s felt difficulties considering humans’ basic 

biopsychosocial needs, i.e., a more person-centred approach.  

3.2.3 Person-centred segmentation 

In essence, a person-centred approach acknowledges each person as an individual with 

a potentially broad range of difficulties and complaints, i.e., not only biomedical. 

Further, a person-centred approach acknowledges the relevance of actively seeking the 

person’s own viewpoint in making healthcare decisions (Mead & Bower 2000; 

Sullivan, 2003;Zandbelt et al., 2005). For care providers, this requires taking each 

person’s unfulfilled needs, expectations and preferences concerning their wellbeing 

and illness as the starting point. Not only can this help care providers obtain and 
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provide more valuable information and lead to more satisfying explanations of 

illnesses (Korsch et al., 1968), but it can also help establish a consensus about further 

treatment through dialogue between person and care provider (Kiesler&Auerbach, 

2006). Moreover, patients are reported to value person-centred attributes such as 

`humaneness', being treated as an individual, mutual trust and the sharing of 

information and time (Mead & Bower, 2000). Also, a person-centred segmentation 

could effectively serve as an outcome measure by the degree to which the needs are 

fulfilled, i.e., change in experienced difficulties (McCrone&Strathdee, 1994).  

For person-centred segmentation, a person-centred approach needs to be 

conceptualized. As argued above a person-centred approach focuses on the needs of 

persons and the extent in which these are fulfilled, rather than on diseases, 

impairments and disabilities. In aging populations, it is especially the (growing) 

interdependencies between these needs as one ages that may complicate need-

fulfilment, causing a person to experience (additional) difficulties and complaints. 

Also, a person-centred segmentation requires a holistic perspective in analysing the 

unfulfilled basic needs. A holistic perspective combines biological, psychological and 

social perspectives (Mead & Bower, 2000). Moreover, a person-centred segmentation 

approach includes the need fulfilment as experienced by the person themselves, and 

thus involves “subjective” difficulties and complaints. By explicitly incorporating 

person subjectivity in health assessments, the perspective of the person becomes more 

prominent in healthcare decision-making (Sullivan, 2003). Based on this 

conceptualization of a person-centred approach, the selection of a set of person-centred 

segmentation variables has to meet the following criteria: 

1. Variables refer to the extent to which persons experience their needs are 

fulfilled (i.e., the experienced difficulties and complaints in their functioning). 

2. Variables refer to holistic needs and cover the entire scope of human 

functioning (biopsychosocial).  

3. Variables reflect the subjectively experienced difficulties and complaints in 

their biopsychosocial functioning (i.e., insider’s perspective), rather than the 

objective clinical needs (i.e., outsider’s perspective).  

Despite its apparent value, stratifying the elderly population based on their own 

experienced range of difficulties in their functioning has seldom been empirically 

demonstrated and reported in the literature, and then only in a limited way (Lillrank, 

Groop& Malmström, 2010; Calkins &Sviokla, 2007). This is where our research aims 

to contribute to the literature. We analyse the difficulties a stratified sample of 2019 

older adults experience in their biopsychosocial functioning and segment them using 

Factor Mixture Model (FMM) analysis. After successfully creating segmented groups, 
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we proceed to evaluate the alignment between the experienced difficulties concerning 

biopsychosocial needs within a segment and their current healthcare utilization.  

 

3.3 Research design and methods 

3.3.1 Study setting 

The segmentation sample included 2019 older adults from those aged 65 – 101 years 

living in the northern part of the Netherlands. Based on the Dutch Act on Medical 

Research Involving Human Subjects (WMO) each older adult included in this 

research, or an authorized representative, provided written informed consent after 

detailed description of the study.To ensure that all elderly subgroups were included, 

sampling was performed through 25 diverse healthcare and welfare organizations as 

well as elderly associations in urban and rural areas. During data collection, the 

individuals’ living conditions, including temporary hospitalizations and nursing home 

stays, were monitored. If needed, organizations were asked to enlarge their sample or 

an additional organization was approached. Of the stratified sample, 35.4% lived 

independently, 26.7% were temporarily hospitalized, 22.3% lived in a retirement 

home, and 15.6% (temporarily) resided in a nursing home. In 2011-12, two 

population-based samples of older adults in three Dutch villages (n=1459) and assisted 

living areas (n=3656) were used for validation. Comparable measurement and analytic 

procedures were followed. 

Members of the participating organizations received training in sampling, data 

collection and data entry. Data was collected between March 2010 and January 2011 

and involved a self-assessment by the older adults. Nearly half of the 2019 participants 

(43.4%) were assisted in completing the questionnaire e.g., through the clarification of 

the questions and response options and determination of the appropriate pace. The 

organizations were compensated for their efforts in systematically sampling, 

approaching and assisting the sampled older adults, registering responses, and data 

entry. In 2011, researchers carefully checked the data entered using the paper versions 

of the questionnaires as back-up.  

3.3.2 Data 

To segment the older adults according to their unfulfilled biopsychosocial needs, we 

required indicators of these different functional domains. The indicators employed 

were selected from the following two validated instruments: the Groningen Frailty 

Indicator (GFI) (Slaets, 2006;Schuurmans et al., 2004) and INTERMED (Stiefel et al., 

1999; de Jonge et al., 2001;Stiefel et al., 2006). The instruments were slightly adapted 
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for self-assessment. Both the GFI and the INTERMED items cover the measurement 

of a wide range of (un)fulfilled biopsychosocial needs (Slaets, 2006; De Jonge et al., 

2005). We selected the subscales ‘biological’ (5 items) and ‘psychological’ (5 items) 

from the INTERMED to measure a person’s felt needs in the physical and 

psychological  domain of human functioning because these subscales were considered 

to be more extensive compared to the questions from the GFI covering these domains. 

More extensive scales cover more aspects of human functioning and thus better fit our 

holistic view. The subscale ‘social’ (3 items) from the GFI was used to measure a 

person’s felt need in the social  domain of human functioning, because this subscale 

better fits our conceptualization of the need concept compared to the INTERMED 

subscale ‘social’. Compared with the INTERMED, the GFI involved additional items 

to measure  a person’s felt need in the ‘mobility’ (4 items) and ‘cognitive’ (1 item)  

domains of human functioning. These items were also selected for the segmentation as 

they reflect felt needs that are typical for the population under study and fits our 

holistic perspective. These indicators for felt difficulties in the physical, psychological, 

social and cognitive domains of human functioning had ordinal response options, and 

the indicator for the mobility domain had nominal response options. There were no 

missing values. Appendix 1 provides an overview of the indicators and their 

measurement.   

Afterwards, the segments found were further characterized by analysing the 

differences in gender, age, living arrangements, and preferred decisional control 

between segments (inactive co-variates). Preferred decisional control was measured 

using a three item-scale. A higher score indicates one’s preference for being more 

actively involved in one’s own healthcare consumption decisions. Finally, healthcare 

provider utilization was measured by a multi-response question on the types of care 

providers respondents are currently seeing.  

3.3.3 Data analysis 

This study applies a Factor mixture model (FMM) in which a confirmatory factor 

analysis and a Latent class analysis are combined. This factor model is designed to 

investigate the common content of observed scores of the items measuring the 

(un)fulfilled needs in the physical, psychological, social, mobility, and cognitive 

domains of human functioning. The measurement level of each item is given, based on 

which a factor per domain is specified to model the common content of these observed 

variables (Lubke&Muthen, 2005). Whereas latent class models  serve to cluster 

participants. This type of combined modelling is adequate if the sample consists of 

different subtypes and it is not known beforehand which participant belongs to which 

of the subtypes (Lubke&Muthen, 2005).  
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As our aim of the data analysis is to see whether we can identify robust groups of older 

adults who respond similarly to questions about their experienced needs, the main 

interest of our analysis is the result of the latent class analysis. We used Latent Gold 

4.5 to perform a finite mixture variant of an FMM in which only the factor means 

differ across latent classes (Vermunt&Magidson, 2005). Older adults were then 

assigned to a segment or “latent class” based on their posterior membership 

probabilities: they were assigned to the segment for which they had the highest 

probability. The advantages of latent class analysis over more traditional ad-hoc 

cluster analysis include model selection criteria and probability-based classification 

(Magidson&Vermunt, 2002; Vermunt&Magidson, 2008;Lafortune et al., 2009b).  

We fit FMM successively for 1 through 6 latent classes, and we assessed model fit 

using multiple criteria. We used the L² likelihood-ratio statistic to assess the amount of 

association among the indicators that remained unexplained after estimating the model 

(a lower value indicates a better fit of the model to the data) (Vermunt&Magidson, 

2008). We also used the Bayesian Information Criterion (BIC) to assess model fit 

based on likelihood. A smaller BIC indicates a better fit (Vermunt&Magidson, 2008; 

Magidson&Vermunt, 2004). Subsequently, we described the segments using  data on 

additional variables (see above) in SPSS, and the healthcare provider utilization was 

analysed per elderly segment. Segment differences were tested with one-way ANOVA 

and Dunett’s C post hoc test (p< 0.05). 

 

3.4 Results 

The average age of the sample was 79 years and 4 months (standard deviation 7.80), 

ranging from 65 to 101 years. Table 3.1 shows the gender distribution and living 

conditions. The living conditions distribution differs from the stratified sample as a 

result of including older adults who were temporarily residing in a hospital or nursing 

home.   
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Table 3.1 - Sample characteristics (n = 2019) 

 Characteristics n % 

Gender     

Female 1234 61.1 

Male 785 38.9 

Living conditions     

Independent with partner/relatives 783 38.8 

Independent alone 434 21.5 

Retirement home with 

partner/relatives 83 4.1 

Retirement home alone 499 24.7 

Nursing home 204 10.1 

Other 16 0.8 

 

The comparison of model fit statistics for the FMM with 1 through 6 latent classes 

(Appendix 2) showed that increasing the number of classes resulted in a reduction of 

L². Additionally, the BIC suggested that the 5-class model best fit the data (BIC: 

52836,96). Table 3.2 shows the relationships between the elderly segments and the 

items reflecting the respondents’ experienced difficulties in fulfilling their 

biopsychosocial needs. The columns represent the segment-specific item probabilities. 

For example, the first segment is characterized by the highest probabilities of 

experiencing fulfilled needs in all domains of human functioning (e.g., fulfilled needs 

concerning chronicity λ = 0,9263) compared to the other segments. A label was 

assigned to each segment based on the comparisons of conditional item probabilities. 

Based on these probabilities and the additional data concerning gender, age, living 

condition and decisional control, we provide a brief description of each segment 

below. In the replication studies the 5-class model, as described below, always fit the 

data best and they provide similar results in segment’s characteristics. Below three 

percentages are shown for each segment. The first is based on the sample of the 2019 

older adults, the second and third on the two population-based replication studies 

(n=1459 and n=3656 resp.).   

Feeling vital (8%/29%/31%) - With a mean age of 76, the persons in this segment that 

we labelled ‘vital’ felt they were healthy ageing  and did not experience difficulties in 

their biopsychosocial functioning. . 

Difficulties with psychosocial coping (13%/20%/14%) – With a mean age of 79, the 

older adults within this segment experienced some difficulties in fulfilling their needs, 

most specifically or even exclusively in their  psycho-social functioning.  These older 

adults felt as though they were getting older, experienced sometimes feelings of 

loneliness and coping difficulties and were not necessarily comfortable with ageing.  
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Table 3.2 – Probability distribution of items per elderly segment 

  1. 

Feeling 

vital 

2.  

Difficulties 

with 

psychosocial 

coping  

3.  

Physical 

and 

mobility 

complaints 

4. 

Difficulties 

experienced 

in multiple 

domains 

5.  

Feeling 

extremely 

frail 

  λ (Probability that response is associated with elderly segment) 

Physical needs
3
   

Chronicity 0 0,9263 0,2968 0,132 0,0405 0,027 

1 0,0662 0,2804 0,211 0,1143 0,0901 

2 0,0072 0,3094 0,4011 0,3843 0,3603 

3 0,0003 0,1135 0,2559 0,4609 0,5226 

Diagnostic 

dilemma 

0 0,8181 0,2935 0,1735 0,0867 0,0691 

1 0,177 0,5664 0,5738 0,5011 0,4679 

2 0,0048 0,1311 0,2262 0,3428 0,3745 

3 0 0,0091 0,0265 0,0693 0,0885 

Severity of 

problems 

0 0,9256 0,3985 0,2227 0,095 0,0708 

1 0,0717 0,4024 0,3967 0,2979 0,2603 

2 0,0026 0,1619 0,2734 0,36 0,3695 

3 0,0001 0,0373 0,1072 0,247 0,2994 

Diagnostic 

problems 

0 0,9632 0,8442 0,7692 0,6568 0,618 

1 0,0336 0,1046 0,1306 0,1533 0,1577 

2 0,0027 0,0296 0,0504 0,081 0,0909 

3 0,0006 0,0216 0,0498 0,1089 0,1333 

Complications 

and life threat 

0 0,8739 0,5378 0,4125 0,2846 0,2509 

1 0,1188 0,3521 0,3977 0,4086 0,4032 

2 0,0071 0,1002 0,1658 0,2528 0,2792 

3 0,0002 0,0099 0,0239 0,054 0,0667 

Psychological 

needs
4
 

  

Restrictions in 

coping 

0 0,8868 0,7356 0,7645 0,5456 0,2998 

1 0,1022 0,2065 0,1895 0,2833 0,2956 

2 0,0085 0,0376 0,0309 0,0894 0,1597 

3 0,0025 0,0202 0,0152 0,0816 0,245 

Psychiatric 

dysfunction 

0 0,8784 0,6459 0,6881 0,3752 0,138 

1 0,099 0,2134 0,1981 0,2825 0,1927 

2 0,0202 0,1176 0,0972 0,2433 0,373 

3 0,0023 0,023 0,0166 0,099 0,2964 

Resistance to 

treatment 

 

 

 

0 0,8864 0,8052 0,82 0,7058 0,554 

1 0,0818 0,1179 0,1123 0,148 0,1719 

2 0,0283 0,0644 0,0574 0,1148 0,196 

3 0,0035 0,0125 0,0104 0,0314 0,0781 

                                                           
3
Physical needs: score on the items of the sub-scale physical complexity of INTERMED:  0 is “fulfilled needs”, 1 is “some unfulfilled needs”, 

2 is “unfulfilled needs”, 3 is “severe unfulfilled needs”. 
4
The same scaling is used as for physical needs  
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  1. 

Feeling 

vital 

2.  

Difficulties 

with 

psychosocial 

coping  

3.  

Physical 

and 

mobility 

complaints 

4. 

Difficulties 

experienced 

in multiple 

domains 

5.  

Feeling 

extremely 

frail 

  λ (Probability that response is associated with elderly segment) 

 

 

 

 

Psychiatric 

symptoms 

0 0,9776 0,8579 0,8871 0,6587 0,3086 

1 0,0215 0,1302 0,1042 0,2728 0,4283 

2 0,0009 0,01 0,0075 0,0566 0,1592 

3 0 0,002 0,0012 0,0118 0,1039 

Mental health 

treat 

0 0,7762 0,6413 0,6638 0,5078 0,3468 

1 0,2069 0,3111 0,2951 0,3923 0,4473 

2 0,0158 0,0428 0,0373 0,0851 0,1602 

3 0,001 0,0048 0,0038 0,0148 0,0456 

Social needs   

Experience 

emptiness 

around him/her 

No 0,9999 0,5335 1 0,5836 0,7326 

Sometimes 0,0001 0,4361 0 0,3936 0,2594 

Yes 0 0,0304 0 0,0228 0,0081 

Miss people 

around him/her 

No 1 0,6471 1 0,7162 0,8772 

Sometimes 0 0,3072 0 0,2566 0,1167 

Yes 0 0,0457 0 0,0272 0,006 

Feel left alone No 0,9931 0,6304 0,9972 0,6576 0,7379 

Sometimes 0,0069 0,2842 0,0028 0,269 0,2187 

Yes 0 0,0855 0 0,0735 0,0434 

Mobility needs   

Whether the 

older adult can 

do the 

following 

activities 

independently: 

Grocery 

shopping 

0,9396 0,9004 0,7159 0,4066 0,3066 

Walk 

outside the 

house 

0,9891 0,9819 0,8315 0,5706 0,3754 

Getting 

(un)dressed 

0,9857 0,9728 0,8484 0,5859 0,444 

Visiting 

restroom 

0,996 0,9914 0,9441 0,7463 0,6525 

Cognition 

needs 

  

Experience 

complaints 

about memories 

No 0,7262 0,5962 0,6505 0,502 0,0492 

Sometimes 0,2465 0,3418 0,3041 0,3993 0,3137 

Yes 0,0272 0,0619 0,0454 0,0988 0,6371 

 

Physical and mobility  complaints (45%/30%/11%) – With a mean age of 78, the 

persons within this segment experienced difficulties in their functioning, mainly 

concerning their physical and mobility needs. While these older adults typically 
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experienced difficulties in their physical functioning, the majority believed their 

condition would either improve, or remain stable over the next six months. 

Consequently, these older adults felt they could still fulfil their needs in the other 

domains and did not feel lonely or abandoned.  

Difficulties experienced in multiple domains (22%/17%/34%) – These older adults 

have a mean age of 80 years and experienced difficulties in their functioning with 

respect to various functional domains. As a result, more than half (53.2%) of the older 

adults in this segment does not live independently anymore.   

Feeling extremely frail (13%/5%/9%) – This segment includes very frail persons who 

face enormous difficulties in their overall functioning and are thus faced with a 

situation in which many basic needs of human beings are unfulfilled. The older adults 

in this segment are the oldest with a mean age of 82. The severe difficulties they 

experienced concern most domains of their functioning and daily activities. The 

majority complained about their memory (88%) and reported feeling lonely (85%), 

i.e., unfulfilled social needs 

To enrich this description table 3 provides additional data on each segment’s  mean 

age, gender representation, living conditions and preferred decisional control. While 

the grouping is not based on these additional variables, most variables show significant 

differences across the segments.  

Table 3.3 Characteristics per elderly segment 

 1.Feeling 

vital 

 

2.Difficulties 

with 

psychosocial 

coping 

3.Physical 

and 

mobility  

complaints 

4.Difficulties 

experienced 

in multiple 

domains 

5.Feeling 

extremely 

frail 

Demographics  

Age mean (standard 

deviation)
*
 

75.8 (7.2) 78.9 (7.4) 78.3 (7.9) 80.0 (7.8) 82.3 (7.0) 

Male % 50% 51% 39% 31% 34% 

Female % 
*
 50%  49% 61% 69% 66% 

Preferred decisional 

control (0-4) mean 

(standard deviation) 
¶
 

3.1 (0.7) 3.1 (0.7) 2.8 (0.9) 2.5 (1.1) 1.6 (1.4) 

Living conditions 
*
  

Independent, with 

partner/relative  

59% 39% 44% 28% 18% 

Independent, alone  22% 25% 23% 19% 15% 

Retirement home  16% 30% 27% 36% 36% 

Nursing home  3% 5% 6% 16% 30% 
*
Only segment 3 and 4 do not differ significantly (p< 0.05); 

¶
Segment 5 differs significantly from all 

other segments (p< 0.05) and segment 2 does not differ significantly from segment 5 (p< 0.05)  
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3.4.1 Healthcare utilization per elderly segment 

Figure 3.1 summarizes the healthcare utilization per segment, i.e., the care provided by 

seven care provider categories, as specified by the respondents. Figure 1 shows how 

the number of care provider categories involved increases as the intensity of the 

experienced difficulties increases. The majority of each segment received care from 

their General Practitioner (GP). Understandably, older adults with ‘physical and 

mobility complaints’ and ‘difficulties experienced in multiple domains’ receive 

significantly more often physiotherapist care (p< 0.05) compared to the first two 

segments. Surprisingly, those in the segment ‘Difficulties in psycho-social coping ’ 

hardly received any help of e.g. psychologists or social workers.   

Figure 3.1 – Healthcare utilization per elderly segment 

 

3.5 Conclusion 

Our FMM-based segmentation of a stratified sample of Dutch older adults 

demonstrates that despite the confirmed heterogeneity in experienced difficulties in 

and complaints about their biopsychosocial functioning (Boult& Wieland, 2010; Fried 

et al., 2001;Slaets, 2006), these unfulfilled needs do form patterns. The older adults in 

our study can be clustered into five relatively homogeneous groups to which each 

respondent could be assigned with a known probability. These segments were labelled 

‘Feeling vital’, ‘Difficulties with psychosocial coping ’, ‘Physical and mobility 

complaints’, ‘Difficulties experienced in multiple domains’, and ‘Feeling extremely 

frail’. Our findings offer convincing empirical validation for earlier proposals to 

segment populations based on felt  needs (Lynn et al., 2007). Second, this study yields 

a set of person-centred variables that could be used in a first triage step, and offers 

more contextual information than purely disease-based information. Below, we reflect 
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5. Feeling extremely frail

4. Difficiculties experienced in
multiple domains

3. Physical and mobility
complaints

2. Difficulties in psycho-social
coping

1. Feeling vital

General Practitioner

Medical specialists

Physiotherapist

Dietician

Psychosocial care provider

Nursing home doctor

Help in retirement/nursing
home



68 
 

on the study’s strengths and weaknesses, but we first discuss how this person-centred 

segmentation may advance clinical practice and feed a key debate in healthcare policy. 

3.5.1 Segments usefulness 

In clinical practice the five elderly segments can be used as a first triage step. Care 

providers can – through the 18 core items used for segmentation (Appendix 1) - 

quickly gather context information on a person, in terms of the segment to which the 

person most likely belongs. Subsequently, in a second triage step a comprehensive 

assessment can be conducted focusing on the particular difficulties experienced (e.g. 

too little social contacts and activities) and risks (e.g. risk of falling) typical for the 

specific segment. This might have two main advantages. First, knowing an older 

adult’s segment offers care providers contextual information, which may be helpful to 

interpret the symptoms the person expresses and to discuss the implications of a 

diagnosis with the older adult. More importantly, the segment-based information offers 

a starting-point for providing more person-centred care, for starting to talk about 

unfulfilled needs instead of symptoms and diseases. As box 3.1 shows, such 

information may stimulate the two-way communication needed between a person and 

care provider for establishing partnership and consensus about treatment and care 

(Little et al., 2001). Second, knowing the segments and their particular characteristics 

might result in developing focused and coherent diagnostic packages in second-step 

triage which contributes to a more time-efficient triage instead of long assessments 

involving all impairments and risks. The multiple-step triage proposed provides a 

balanced answer to the debate whether the use of a comprehensive assessment for a 

specific elderly segment, or a short questionnaire screening of all older adults would 

be more cost-effective.  

A GP practice in The Netherlands experienced the need to gain more holistic insights into the 

unfulfilled needs of its elderly clients. First of all, this practice wanted to know if they could 

provide more preventive care and secondly, to trace hidden unfulfilled needs. The GP used 

the list of questions that were applied for developing the person-centred segmentation to 

screen the older clients (65 years or older) of their practice. This screening showed that the 

segment ‘Difficulties with psychosocial coping ’ was relatively large and included 

individuals from whom the GP did not know that they experienced psychosocial difficulties. 

A specialized nurse in mental health visited these older adults at their homes. During the 

house visits, the screening was used as a tool to enable a two-way conversation about the 

unfulfilled needs of the older person rather than the disease related symptoms. The screening 

resulted in an improved understanding of what clients expressed as their unfulfilled needs, 

and the interactions between different experienced difficulties and complaints.  

Box 3.1: Use of a person-centred segmentation on an individual client level 

At a policy level, segmentation based on experienced difficulties can help to 

(re)allocate resources in a demand-driven manner (Rijckmans et al., 2007) and 
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evaluate resource utilization and its effectiveness (Taylor et al., 2010). Healthcare 

organizations or insurance companies for instance may screen their older adults, using 

this shortlist, in order to analyse their own local or regional elderly population’s 

distribution over the segments. This may serve as input for aligning the experienced 

unfulfilled needs of their older adults and the practice’s supplies. For example, in our 

sample we found that older adults in the segment ‘Difficulties in psychosocial coping ’ 

often did not report to have received psychosocial care from e.g. a psychotherapist or 

social worker. One explanation for this might be the Dutch GP-role. GPs act as 

gatekeepers to more specialist care, and may also provide some psychosocial care 

themselves. Other explanations for the low utilization of psychosocial care services in 

this segment might be (cultural) restraints in bringing up the (unfulfilled) need for 

psychosocial wellbeing, relatively low access to and acceptance of psychosocial care, 

or physicians limited sensitivity to patient affect (Gulbrandsen et al., 2012). This 

shows how the segmentation can support in assessing alignment issues. Box 3.2 

provides a description of how the person-centred segmentation is used on a policy 

level to develop a new portfolio of care and services in an ambulatory care centre in 

The Netherlands. 

A multidisciplinary task force within an ambulatory elderly care centre in The Netherlands 

received the assignment to develop an innovative care and service portfolio which reflects a 

balance between person-centred care and low costs. Next to employees of the centre, chain 

partners with whom they closely cooperated, like GP practices and homecare, also 

participated in this task force. The segments ‘difficulties with psycho-social coping’ and 

‘physical and mobility complaints’ were used as a starting point. The task force formulated 

goals they wanted to achieve for the functioning of the persons in these segments, like 

“maintain social network” and “improved mobility”. Based on these goals participants 

developed modules that many elderly from this segment might help fulfilling their needs. 

Modules are integrated care packages which consist of elements which are interdependent 

and together fulfil a clear function (De Blok et al., 2010; Voss &Hsuan, 2009). Examples of 

modules were “stay save and balanced-module” and “stay more self-reliant-module”. Using 

the segments as a starting point resulted in more person-centred care as the modules express 

the value that clients could obtain from a module. Also, the modules could be mixed and 

matched, so that a wide variety of care and service packages could be created. The modular 

care enhanced efficiency in terms of coordination effort per individual client, as the 

contributions from multiple providers are integrated and standardized in a module.  

Box 3.2: Use of a person-centred segmentation on a policy level 

Next to supporting the development of healthcare services that are aligned to the 

experienced difficulties in the person’s functioning within a segment, the current 

segmentation may also help in selecting which care management model can be best 

utilized (Lillrank, Groop& Malmström, 2010). For example, a ‘case manager’-model 

to coordinate care (Gravelle et al., 2007; Newcomer et al., 2004) seems less 
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appropriate for the first three segments, as these older adults experience relatively few 

interrelated difficulties and in at most one domain of their functioning. On the other 

hand, the elderly segments which are characterized by more complex interrelations 

between experienced difficulties in the person’s functioning might benefit from active 

case management. 

The assumption is that within one segment, individuals will have a percentage of 

shared difficulties in fulfilling biopsychosocial needs, enabling forms of customization 

at relatively low costs (De Blok et al., 2010a), e.g. modularity in the design of elderly 

care is gaining attention (De Blok et al., 2010a; 2010b), see also box 3.2. Per segment, 

a set of care and service modules could be developed. Whether the five segments 

currently developed are sufficiently homogenous to support a modular design is a topic 

for future study. Another area for further research concerns individuals’ transition 

paths (Lafortune et al., 2009b) between the segments and the explanatory factors 

involved. One specific question in such research would be whether living conditions 

influence these transitions. 

3.5.2 Strengths and weaknesses 

The current study’s strengths include the large and heterogeneous sample in terms of 

age and living conditions. The validity of the initial segmentation was confirmed in the 

two subsequent population-based samples in The Netherlands as each time it yielded 

the same number and nature of segments.  

Furthermore, as the data was gathered through self-assessment, the results revealed the 

difficulties in fulfilling felt biopsychosocial needs as experienced by older adults 

themselves. To the extent that previous segmentation studies have been conducted, 

they utilized disease and constraint data (Lafortune et al., 2009a; 2009b; Wieland et 

al., 2000), and the unfulfilled needs experienced by older adults themselves have 

rarely been taken into account. Additionally, due to our biopsychosocial needs 

perspective, we distinguished the meaningful segment, ‘Difficulties with psychosocial 

coping’, which did not come to the fore when primary data on medical condition was 

used  (Lafortune et al., 2009a; 2009b). Future research might compare these two kinds 

of segmentation and their utility. Moreover, the relation between a subjective 

segmentation and a normative segmentation, such as the WHO International 

Classification of Functioning needs further research.  

The study’s limitations should also be considered. First, articulating one’s needs and 

the extent to which they are unfulfilled is difficult, particularly for the very frail older 

adults (Murphy et al., 2005). Moreover, segmenting people based on their unfulfilled 

articulated needs might not be an obvious approach in healthcare. With validated 

scales and by offering support in filling out the questionnaire (Slaets, 
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2006;Schuurmans et al., 2004; de Jonge et al., 2001;Stiefel et al., 200;, De Jonge et al., 

2005), we attempted to overcome these measurement problems.  

Second, our data collection was restricted to one European region. The study and its 

two replications revealed that it is empirically possible to segment older adults into 

five meaningful groups, but the distribution over these segments may differ across 

populations. For example, in our stratified sample certain living conditions may have 

been overrepresented, which will influence the distribution over these segments. 

Fourth, this research considers the full range of difficulties experienced by an older 

adult; however their strengths are not considered. Future segmentation research might 

also incorporate the older adults’ experienced strengths. Repeat an FMM with 

variables that also involve people’s strengths may also improve the model fit statistics. 

In the current model, the classification error is rather high (0.22), indicating a chance 

that a person is assigned to the wrong segment. Taking the probability pattern for the 

five segments into regard instead of only the assigned segment may prevent this. 

Moreover, future research could focus on the required level of sensitivity and 

specificity in order to develop more person-centred care. The current study offers 

empirical evidence for the possibility to segment older adults into five meaningful 

groups of individuals with similar unfulfilled biopsychosocial health-related needs. 

Replication studies in other regions in the world may provide further external 

validation. This outcome is a significant step on the road towards combining efficient 

and demand-driven elderly care may be attainable. 
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CHAPTER 4 

A process analysis of a modular design process: An 

institutional perspective
3
 

 

4.1 Introduction 

Despite the increasing popularity of modular service offerings, little attention has been 

paid to the design process, or how to implement modularity into the design of service 

offerings with multiple variants (Salvador, Forza&Rungtusanatham, 2002). Modularity 

in its most abstract sense refers to the degree to which it is possible to separate and 

recombine a system’s parts (Schilling, 2000). More recently, Rajahonka(2013) 

provides a general definition for the term module within a service system: “a module 

can be defined as a relatively independent part of a system with a specific function and 

standardized interface”. This definition reflects three core modular design principles: 

modules should 1.) have a specific function; 2.) be relatively independent; and 3.) have 

standardized interfaces. A modular design is of particular interest in professional 

service settings due to its expected contribution to balancing variety and costs (see 

e.g., Bohmer, 2005; De Blok et al., 2010a; 2010b). The provision of variety at 

relatively low costs should be the result of the pre-specifying and optimizing service 

parts that could be reused in numerous professional services, while still addressing a 

large variety of customer demands due to the combination of these service parts. 

Although modular designs in professional services are associated with low cost 

provision of variety(see e.g., Bohmer, 2005, De Blok et al., 2010a; 2010b), the current 

literature provides limited insights into how modularity can be designed within 

professional service offerings to create variety at reduced costs.  

Most studies on modularity within a professional service setting analysed whether 

modules can be recognized in existing service systems, and consequently it was the 

researchers who delineated service elements as modules (De Blok et al., 2010a;2010b; 

De Blok et al., 2012, Voss &Hsuan, 2009; Meyer, Jekowsky& Crane 2007; Bask, 

Tinnilä&Rajahonka, 2010; Meyer &DeTore 2001;Rahikka, Ulkuniemi&Pekkarinen, 

2011). In the few studies that do pay attention to the modular design process within a 

professional service setting, limited attention is paid to design choices and the reasons 

why certain choices were made (Chorpita et al., 2005; Meyer &DeTore, 2001;Meyer, 

Jekowsky& Crane 2007). The focus in these studies was on the result of the design 

                                                           
3
An earlier condensed version of this chapter was published as Eissens van der Laan, M.R., Broekhuis, H., 

Van Offenbeek, M.A.G. (2014). A process analysis of a modular design process: an institutional perspective. 
Proceedings of the 21th annual EurOMA conference, Palermo Italy 
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process, not the design process itself. Less attention is paid to the reasoning behind 

why practitioners craft the modular design principles during a design process in a 

specific way. At the same time, the resulting designs described in the literature often 

do not meet all three modular design principles (Chapter 2). This calls for an 

examination of the modular service design process in which professionals themselves 

develop the modular design.  

Professionals often are interdependent on other professionals, including professionals 

from other disciplines, in delivering their service. Within this web of relations, each 

profession commonly has its own specific culture, rules and identity influenced by 

institutions as the education system, professional codes and professional associations 

(Taylor, Hawley &Ebrary, 2010). New managerial concepts, such as modularity, 

might interfere with the professional values and codes of a specific discipline, and 

therefore play a significant role in acceptance and legitimation of new practices 

(Greenwood, Suddaby&Hinings, 2002). Previous research has shown how managerial 

concepts aiming at standardizing professional work (Timmermans & Berg, 2003), such 

as through performance management and professional guidelines, are framed and 

reframed in a professional service setting. For example, the study of Curie et al. (2012) 

shows that ‘elite’ professionals within a healthcare setting, i.e., doctors, saw the 

implementation of new nursing roles as an opportunity to delegate more routine tasks 

to these nursing roles and to maintain their professional autonomy.  

The studies on institutional work in professional service settings are mainly focussed 

on the influence of the institutional context on ‘organizational structures’, referring to 

those performing certain tasks. Limited attention, however, is paid to the influence of 

the institutional context on the overall design of the service offering, by considering 

both the service outcome and process dimensions (Grönroos, 2000). Less is known 

about how professionals (non-)legitimate an abstract management concept like 

modularity in the design of the service offerings they deliver. On the one hand, 

professional codes and identities often reflect professional autonomy, which seems to 

contradict pre-specifying reusable modules. As such, professionals might refuse to 

implement modularity in the design of their service offering. On the other hand, 

professionals are confronted with the challenge of developing their organisational 

capacities and to focus more on performance indicators, such as transparency and 

efficiency (Evetts, 2011; Gleeson & Knights, 2006; Faulconbridge&Muzio, 2008). In 

theory, modularity seems to provide answers to this challenge, as it involves the 

identification of transparent choice options in terms of pre-specified modules and 

efforts towards providing variety at lower costs by means of standardization. However, 

it remains unclear how professionals in practice apply the concept of modularity in 

designing their service offerings.  
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This chapter aims to analyse how the institutional context influences the modular 

design process of a new set of service offerings within a professional service setting. 

The contribution of this chapter is twofold. First, it adds to existing modularity theory 

by providing insights about how professionals themselves ‘craft’ a managerial concept 

that involves the redesign of the service outcome and service process dimension of a 

service offering. Second, this chapter reveals how a modular service design process 

involves a dynamic process in which old and new professional norms and values 

interact and influence the (modular) design choices made by the professionals and how 

this dynamic process explains the limited or partial implementation of the modular 

design principles.More specifically, we focus on the reasoning by which professionals 

themselves (non-)legitimate the application of modularity in the design of their service 

offering. We work towards a rich process description of a modular design process 

within a professional service setting, including the arguments used by professionals 

during particular phases in the design process. To this end, we conducted an in-depth 

single case study of a modular design process within an elderly care setting. 

Below, we first elaborate on the modular design principles: specific function, relative 

independence, and standardized interface, and subsequently we discuss the literature 

on modular design processes within professional service contexts.Next, we will 

describe the institutional lens used in this study. Also, we introduce the movement 

from ‘old professionalism’ towards ‘new professionalism’ within the institutional 

context, as this movement also emerged from our data analysis. In the methods 

section, we describe the specific setting of this research, the data collection, and the 

data analysis. The findings are presented afterwards. In the discussion, we reflect on 

our results by providing different explanations for our findings. In the conclusion, we 

bring forward the theoretical and practical implications of this research. 

 

4.2 Theory 

This theory section is structured as follows. First, we will discuss previous research on 

modular design processes within (professional) service settings. Thereafter, the three 

modular design principles will be discussed in terms of the design choices that have to 

be made. Finally, we will elaborate on the institutional lens used in this study, paying 

specific attention to the institutional influences of ‘old professionalism’ and ‘new 

professionalism’ on the modular design process as the diverging influences from these 

institutions emerged from our data analysis.  
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4.2.1 The modular design process within (professional) services 

In the literature on modularity within professional services, three attempts have been 

made to describe the modular design process. Modular design processes were 

described for the design of service offerings delivered by a reinsurance company 

(Meyer &DeTore,2001), case management in healthcare (Meyer, Jekowsky& Crane, 

2007) and psychotherapy treatment (Chorpita et al.  2005). In these three studies, it 

was the researchers who developed the modular designs and the practitioners had 

limited involvement. For example, Meyer, Jekowskyand Crane (2007) compared 

different treatment plans and identified communalities as ‘sub-systems’. A similar 

approach was taken by Chorpita et al. (2005) different evidence-based interventions 

were compared by a team of professionals, but it was the researchers who identified 

the common practices as the basis for a modular service design. Moreover, the main 

focus of the three studies is the result of the modular design process, rather the 

modular design and not the design process itself. The engineering literature also 

focusses on modular design processes by describing and analysing the technical 

aspects of a product, like the physical architecture of a product and how two modules 

could physically connect and/or exchange energy. Due to this limited knowledge, we 

use the three modular design principles as a starting point in describing the design 

activities and design choices during a modular design process.  

4.2.2 Modular design principles applied to professional service settings 

Below, we will discuss the three modular design principles:specific function, relative 

independence, and standardized interfaces (Schilling, 2000; Ulrich, 1995;Duray et al., 

2000; Baldwin &Clark, 2000). Per modular design principles, we elaborate on what 

design activities and design choices can be considered when implementing modularity 

in the design of a professional service offering.   

First, the modular design principle ‘specific function’ refers to the idea that each 

module is expected to contribute to the overall service offering by fulfilling a specific 

function. Functions are commonly expressed in linguistic terms such as ‘providing’, 

‘helping’, and ‘facilitating’ (Ulrich, 1995). Modules’ functions can be defined at 

different decomposition levels (Ulrich, 1995). For example, functions can be defined 

at a ‘high’ decomposition level (e.g., helping people to overcome a depression) or at 

‘lower’ decomposition levels, functions refer to the most detailed level of activities 

(e.g., teaching a relaxation exercise). This is in line with Simon’s (1962) idea of 

hierarchy being a complex system that can be decomposed into sub-systems thatin turn 

have their own subsystems, and so on (Simon, 1962).  In designing a modular service, 

design choices have to be made concerning the decomposition level(s) on which 

functional parts are identified (see e.g. (Fixson, 2005). 
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Second, the modular design principle ‘relative independence’ refers to the idea that the 

components that make up the module are interdependent on one another, whereasthe 

interdependencies between modules are minimized (Simon, 1962; Campagnolo 

&Camuffo, 2010; Baldwin & Clark, 2000). As a result, specific details of the modules’ 

processes can be kept within the module (Chorpita, Daleiden& Weisz, 2005) and the 

need for information exchange between modules is minimized. This modularity 

dimension reflects Simon’s idea of ‘nearly decomposable systems’, the systems in 

which interactions among subsystems are weak but not negligible (Simon, 1962). In 

designing a modular service offering, a critical design activity is to analyse the 

interdependence patterns between service parts (Baldwin & Clark, 2000).  

Finally, in order to explain the modular design principle of standardized interface, a 

distinction between functional interfaces and organizational interfaces has to be made. 

Functional interfaces focus on linking modules, as in with decomposed service 

offerings some of the functional modules may need to be coupled to provide an 

integrated service offering to a customer. Standardization of functional interfaces 

refers to the degree to which mix and match rules allow modules to be combined with 

each other (Fixson, 2005). Organizational interfaces focus on coordinating work 

between providers and making interactions among various groups of service providers 

predictable (De Blok et al., 2014). Standardization of organizational interfaces 

involves applying coordination between tasks.The most important benefit of 

standardizing organizational interfaces, for example by using rules, is that all 

communication related to the interdependence can be either eliminated or 

standardized. As a result, each case does not have to be considered as new (Galbraith, 

1995), which will ultimately reduce costs of delivering these service offerings. 

Specifying functional interfaces will influence variety as they describe the ease in 

which modules can be mixed and matched. During the modular design process, 

choices have to be made about the mixing and matching of service modules, as well as 

about the type of coordination mechanisms used.  

The way in which professionals (non)legitimate these three modular design principles 

in the design of a professional service offering is expected to be influenced by the 

institutional context (Greenwood, Suddaby&Hinings, 2002). Below, we will elaborate 

on what we mean by the institutional context.  

4.2.3 An institutional perspective on the modular design process 

Institutional theory argues that the development of new practices in organizations, 

such as modular service designs, are highly influenced by institutions and the 

environment (Evetts, 2009;Evetts, 2003; Scott, 2001). Institutions are “social 

structures which are composed of cultural-cognitive, normative, and regulative 

elements that, together with associated activities and resources, provide stability and 
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meaning to social life” (Scott, 1995, p.33). Institutions refer to (more or less) enduring 

elements of social life (Hughes, 1936) that affect the behaviour and beliefs of 

individuals and collective actors by providing templates for action, cognition, and 

emotion(Scott, 2001; Powell, 1991; Meyer & Rowan, 1977). Examples of institutions 

include laws, regulations, customs, norms, culture, and ethics.Currently, a major 

change within the institutional context of many professional services is 

occurring(Evetts, 2011;Noordegraaf, 2011, Evetts, 2003; Greenwood, 

Suddaby&Hinings, 2002). This movement is labelled in literature as the movement 

from “old professionalism” towards “new professionalism” or “organized 

professionalism”(Evetts, 2011; Taylor, Hawley &Ebrary, 2010;Noordegraaf, 2011). 

From our data analysis, it appeared that the professionals heavily relied on both old 

and new professionalisms in (non-)legitimating the modular design principles. 

Therefore, we will elaborate on this movement in more detail below.  

4.2.4 Movement from old professionalism to new professionalism 

The traditional values associated with professionalism are based upon the notion that 

professionals are people who have mastery over a complex body of knowledge and 

special skills that grants them professional autonomy, discretionary judgment and 

assessment, particularly in complex cases (Taylor, Hawley &Ebrary, 2010;Evetts, 

2003). Abbott (1988) relies on this traditional notion of professionalism with 

introducing the concept of inference, the process that takes place “when the connection 

between diagnosis and treatment is obscure” (Abbott, 1988). This traditional notion of 

professionalism places a heavy emphasis on specialized training and expertise in a 

particular area as well as the professional status of professionals, for example, status 

derived from possessing such specialist knowledge (Taylor, Hawley &Ebrary, 2010). 

Moreover, professionalism as a special means of organizing work and controlling 

workers is often propagated in the Anglo-Saxon literature (Evetts, 2003; Gleeson & 

Knights, 2006; Lawrence, Suddaby&Leca, 2011;Freidson, 2001).  

The traditional notion of professionalism assumes that anybody without a 

specialization cannot be regarded as a professional(Taylor, Hawley &Ebrary, 2010). 

Rather than emphasizing the possession of specialist, scientific knowledge, new 

professionalism place considerably more value on creating partnerships with 

customers and on multidisciplinary work (Taylor, Hawley &Ebrary, 2010). Due to this 

changing focus in value, professionals have to organize their work and invest in more 

organizational activities, such as planning, scheduling, communication, and 

cooperation with clients as well as other professionals. In part, these activities can be 

delegated to managers, but these activities do become more and more professional 

affairs (Noordegraaf, 2011). Thus, new professionalism advocates that professionals 

themselves develop their organisational capacities and become more ‘management-
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minded’ (Noordegraaf, 2011). As such, professionals focus more on performance 

indicators like transparency and efficiency (Evetts, 2011; Gleeson & Knights, 

2006;Faulconbridge&Muzio, 2008). 

The implementation of the management concept of modularity within the design of 

professional service offerings seems to be in accord with this movement towards new 

professionalism. Implementing modularity during the design process requires 

professionals to become ‘management-minded’ and design their service offering in 

such a way that variety is provided at lower costs, and in addition, transparency is 

enhanced through pre-specifying modules with a specific function. However, much old 

professionalism is still around (Taylor, Hawley &Ebrary, 2010). The idea of 

professional autonomy and discretionary judgment and assessment are highly 

institutionalized within many professions (Evetts, 2011;Evetts, 2003).These 

institutionalized codes seem to contradict implementing modularity in the design of 

professional service offerings in terms of pre-specifying a transparent overview of 

reusable modules which could be mixed and matched by customers. Thus, although it 

is known that institutions associated with professionalism play a significant role in 

acceptance and legitimating new practices (Greenwood, Suddaby&Hinings, 2002), 

little is known about how these institutions influence how professionals craft the 

concept of modularity in redesigning their service offering (i.e., outcome and process 

dimension). Therefore, the overall research question is formulated as follows: 

How does the institutional context influence the implementation of the three modular 

design principles during the design process? 

 

4.3 Methods 

To understand empirically the theoretical constructs associated with modular service 

designs and the underlying dynamics of (non-)legitimating design decisions, we 

applied a longitudinal case study (Eisenhardt, 1989;Siggelkow, 2007). A longitudinal 

case study is particularly well-suited to develop a holistic and in-depth understanding 

of a unique and complex phenomenon that plays out over time (Siggelkow, 2007; Yin, 

2009). Moreover, a case study allows the questions of why, what, and how to be 

answered and for empirically exploring the theoretical constructs under study (Voss, 

Tsikriktsis&Frohlich, 2002). Our study analyses the design process of a modular 

service design by a multidisciplinary group of professionals within an elderly care 

setting.  
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4.3.1 The case 

The setting was a healthcare institute for elderly care in the Netherlands. This institute 

has the ambition of starting a new centre for providing person-centred care and 

services for independently living elderly who are in need of support. The institute’s 

main focus lies in supporting general practitioners (GPs) in diagnosing interrelated 

problems that older adults experience and providing interventions for these problems. 

We define the modular design process as the unit of analysis, the process in which a 

task force of professionals collaborated and shared knowledge to pre-specify and 

organize their combined service offerings in a flexible and person-centred way.  

As modular service designs are associated with the provision of variety and person-

centred care for lower costs (see e.g., Bohmer, 2005; De Blok et al., 2010a; 2010b; 

Essen, 2008), the institute became interested in this type of service design. Moreover, 

management of the institute decided to participate in a scientific project in which 

research concerning the design process of a modular service design was promoted. 

Within the scientific project, data was collected on the health-related needs and 

preferences of older adults in order to create segments with similar health-related 

needs (see Chapter 3). These segments and their specific health-related needs were 

inputs for the design process, in additionto the strategic objectives of the institute. The 

design process of the modular service architecture comprised seven plenary meetings 

with professionals from 10 different disciplines, three small group sessions, and in-

between virtual discussions, reflections, and adjustments.   

While being conscious that examining a single design process limits the 

generalizability of findings, a single case study can offer powerful results, especially 

when this case is special and provides certain insights that other cases would not be 

able to provide (Siggelkow, 2007). Our chosen setting was of particular value as it 

provided us the opportunity to observe the actual design process of a modular service 

design over time within a professional service setting. In addition, it was the 

multidisciplinary group of professionals  who were responsible for making the design 

choices concerning the service architecture, which has, to our knowledge, never been 

reported in the literature.  

4.3.2 Data collection 

To achieve internal triangulation (Voss, Tsikriktsis&Frohlich, 2002), data on the 

design process was collected in multiple ways: a.) observations of the seven plenary 

meetings and three small group sessions with professionals from different disciplines; 

b.) 12 semi-structured interviews with the participants of the design process and two 

managers who were the principals for the design process; and c.) study of internal 

documents, such as the business case and in-between outputs of the different modular 
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design meetings. We kept a logbook during the design process and recorded and 

transcribed all plenary meetings and interviews. The observations of the plenary 

meetings provide data related to the design activities, critical events, and design 

choices made during the process (Langley, 1999). Approximately four months after 

the formal end of the design process, all 14 participants were interviewed about their 

experiences with the design process and the result. The interviews were semi-

structured and varied in length from 45 to 90 minutes. An interview protocol was 

developed for providing structure to the data collection and to facilitate data 

comparison (see Appendix 3).Finally, a large number of informal conversations, e-

mails, intermediate conversations with management, documents such as process 

descriptions and business cases supplemented the data. Data was collected between 

February 2012 and December 2012. 

4.3.3 Data analysis 

We applied multiple strategies to interpret the raw process data (Langley, 1999). First, 

we applied a time-ordered display (Miles & Huberman, 1994) in which we described 

the design activities, the critical events, those that are determinative for the rest of the 

design process, and the design choices made during the modular design process. A 

time-ordered display arranges data by time and sequence, preserving the chronological 

flow and permitting a good look at what led to what and when (Miles& Huberman, 

1994). Besides displaying the process data in a time ordered display, we also used a 

narrative strategy to construct a detailed story from the raw process data (Langley, 

1999). We provide this detailed description of the design process as a preliminary step 

aimed at preparing a chronology for subsequent analysis (Langley, 1999).  

The second step in our data analysis involved the coding of the arguments used by the 

professionals during the implementation of modularity in the design of their service 

offering. Weanalysed the arguments mentioned by the professionals during the 

different meetings, interviews, and e-mail contact. We used the method of constant 

iteration to create mutually exclusive and exhaustive categories of arguments (Miles& 

Huberman, 1994;Anand, Gardner & Morris, 2007). During the first round of analysing 

the arguments used by the professionals, we assigned descriptive codes to segments of 

texts (Miles & Huberman, 1994). In doing so, we inductively observed and 

deductively recognized that both old professionalism and new professionalism were 

reflected in many arguments of the professionals. Based on the existing literature 

concerning old and new professionalism, we refined our descriptive codes and 

developed a coding scheme. In addition to old and new professionalism, the 

professionals also relied on the general institutional context in their arguments, which 

is therefore also incorporated in the coding scheme. Figure 4.1 provides an overview 
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of the codes used for labelling the arguments provided by the professionals during the 

modular design process. 

New professionalism

Efficiency enhancement, 
i.e., improvement of 
efficiency or cost 
reduction

Multidisciplinary 
collaboration, i.e., focus 
on multidisciplinary 
teamwork and 
cooperation

Commercial thinking, 
i.e., focus on sales

Client as a person, i.e., 
focus on holistic and 

subjective needs

Examples: “We can offer it at 
once, which will result in 
efficient care”(Physiotherapist)
“If we offer everyone intensive 
diagnostics, it will be too 
expensive”(GP)

Examples: “It should be a 
cohesive set of components” 
(GP)
“we should offer it as a team 
and not steal each others 
work” (Occupational therapist)

Examples: “When clients want 
more, they have to pay for it” 
(GP)
“This center is a kind of shop” 
(Physiotherapist)

Examples: “Taking the 
perspective from older 
adults...what do they need?” 
(GP)
“Having a broad perspective” 
(GP)

Old professionalism

Professional autonomy 
i.e., the professional 
decides what is best for 
the client

Occupational 
boundaries, i.e., domain 
discussions about who 
performs what tasks

Evidence based 
medicine, i.e., the use of 
best practices and 
evidence based 
guidelines

Examples: “We will decide 
what modules clients will use” 
(GP)
“if a client has a problem, but 
does not want help, we should 
offer outreaching care” (GP)

Examples: “In case of complex 
problems, the specialist nurse 
have to refer a client to other 
professionals in the intensive 
diagnostics” (GP)
“We need someone who does 
the psychological part” 
(Physiotherapist)

Examples:“We should rely on 
best practices” 
(Physiotherapist)
“Let’s use the national 
guideline”(Occupational 
therapist)

Tacit knowledge, i.e., 
relying on the experience 
and professionality of 
practitioner

Examples: "There are working 
professionals in this 
centre…they have to notice 
certain problems" 
(Physiotherapist)
“During a training the 
professional will notice…this is 
not okey…this person has more 
complex problems…” (GP)

General Institutional context

Dutch health care system, i.e., rely on 
institutionalized practices in Dutch 

health care system, including funding

Examples: “I think budgets must be coupled to the multidisciplinary modules by the 
insurance company, because this is new" (psychologist)” and “We can not refer to the 
treatment modules…The GP can” (GP)

Routines and habbits, i.e., rely on 
current practices

Examples: "In the nursing home we are used to working multidisciplinary" 
(physiotherapist) and “In primary care we are less used to work multidisciplinary” 
(pharmasist)

Information on clients’ 
needs, i.e., rely on more 

precize information 
concerning clients’ 

needs

Examples:"It is difficult…does 
this person expierences 
difficulties with walking, or 
does this person experiences 
difficulties in coping with 
walking problems" (Specialist 
elderly care)

Figure 4.1 – Overview codes 

One of the researchers read all the transcripts and identified citations that were 

attributable to the arguments provided by the professionals (Anand, Gardner & Morris, 

2007). The researcher then assigned these citations to the theoretical first (i.e., general 

institutional context, old professionalism, new professionalism) and second-order 

argument types (i.e., dutchhealthcare system, routines and habits, professional 

autonomy, occupational boundaries, evidence-based medicine, tacit knowledge, 

efficiency enhancement, information on clients’ needs, multidisciplinary collaboration, 

commercial thinking and client as a person) (see Figure 4.1). The reliability of the 
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coding procedure was tested by asking two research assistants, unrelated to the study, 

to classify a representative set of 72 interpretive text segments (about 25% of the total) 

using the 12 codes as displayed in Figure 4.1. The overall agreement with the coding 

scheme was acceptable (i.e., 76% of their coding matched our coding). 

Finally, we applied a visual mapping strategy (Langley, 1999) in which we relate the 

design activities, critical events and design choices to the arguments used by the 

professionals during the design process. Visual, graphical representations are 

particularly attractive for the analysis of process data because they allow the 

simultaneous representation of a large number of dimensions and they can easily be 

used to show precedence, parallel processes and the passage over time (Langley, 

1999). Subsequently, these visual graphical representations were compared, and in 

these comparisons we searched for common sequences of events and common 

progressions in sources of influence (Langley, 1999).  

 

4.4 Results 

The results section is structured as follows. First, we will elaborate on the design 

process in terms of the design activities, critical events, and design choices made by 

the professionals during the modular design process in Section 4.4.1. The description 

will be chronological. Subsequently, in Section 4.4.2, we will elaborate on the 

arguments the professionals used during the design process to (non-)legitimate the 

application of the modularity principles within their specific service setting. Section 

4.4.2 is structured around the three core modularity principles: specific function, 

relative independence, and standardized interface.  

4.4.1 The modular design process 

The evolvement of the critical events, design activities, and design choices during the 

design process is displayed in Table 4.1.  
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Table 4.1 – Overview of the activities, events and choices during the modular design process 

Meeting 1 (February 

2012) 

2 (March 

2012) 

3 (March 2012) 4 (April 2012) 5+6 (April –May 

2012) 

7 (May 2012) 8 (June 

2012) 

Design 

activities 

The taskforce 

discussed 

designing 

care for 

elderly 

segments 

The taskforce 

discussed how 

to specify 

functions for 

elderly 

segments 

- The taskforce 

listed components 

that can be 

delivered to fulfil 

the functions (as 

specified in 

previous session) 

- The taskforce 

discussed what a 

module is 

The taskforce 

discussed the 

nature of modules 

(i.e., do modules 

involve a 

diagnostic and 

treatment part, or 

should separate 

diagnostic and 

treatment modules 

be distinguished)  

- Multidisciplinary 

subgroups within the 

taskforce designed 

the different types of 

modules in terms of 

what is delivered an 

how modules are 

delivered 

- The whole 

taskforce discussed 

who should deliver 

the basic diagnostic 

modules and how 

older adults should 

be referred to in 

intensive diagnostic 

modules 

The taskforce 

discussedthe 

process nature of 

the modules, 

including which 

discipline is 

involved per 

module and how 

the care within a 

module is 

coordinated 

The 

taskforce 

discussed 

the 

documents 

they 

developed 

during the 

design 

process with 

management 

Critical 

events 

Management 

gave a 

presentation 

and stated: 

- the needs of 

two elderly 

segments are 

used as a 

starting point 

- the supply 

need to be 

The geriatric 

physiotherapist 

proposed a set 

of functions he 

would like to 

achieve for the 

two elderly 

segments 

The geriatric 

physiotherapist 

proposed the idea 

that modules 

should involve a 

combination of 

multidisciplinary 

components that 

are interrelated 

content-wise 

The GP and the 

specialist elderly 

care propose to: 

- make a 

distinction 

between basic 

diagnostic, 

intensive 

diagnostic, and 

treatment modules 

- specify 

(no critical events) (no critical events) (no critical 

events) 
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Meeting 1 (February 

2012) 

2 (March 

2012) 

3 (March 2012) 4 (April 2012) 5+6 (April –May 

2012) 

7 (May 2012) 8 (June 

2012) 

designed in a 

modular 

manner  

diagnostic 

modules’ functions 

based on domains 

of human 

functioning 

Design 

choices 

 To specify 

functions in 

terms of 

benefits for the 

two elderly 

segments 

To conceptualize 

a  module in this 

service setting as 

a combination of 

(multidisciplinary) 

components 

which are 

interrelated 

content-wise and 

together fulfil a 

specific function 

- To decompose 

the service offering 

into basic 

diagnostic- 

intensive, 

diagnostic,  and 

treatment modules 

- To specify 

diagnostic 

modules’ functions 

based on domains 

of human 

functioning 

- To delegate 

multidisciplinary 

protocolled tasks 

within the basic 

diagnostic modules 

to one discipline 

- To formulate mix 

and match rules for 

the diagnostic 

modules 

- To refrain from 

specifying mix and 

match rules for 

treatment modules 

- To explicate 

tasks and 

coordination 

mechanisms 

within 

multidisciplinary 

modules 

- To let the 

module’s design 

allow for a degree 

of personalization 

during delivery 

- To develop 
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During the first meeting, the institute’s management stated that the needs of two 

elderly segments should be used as a starting point in designing a modular service 

offering:‘difficulties with psychosocial coping’ and ‘physical and mobility 

complaints’. Also, management stated that the service design should reflect the three 

modularity principles: specific function, relativeindependence and standardized 

interface.  

The majority of the taskforce felt uncomfortable with using the two elderly segments 

as a starting point. As one participant, a nurse practicioner,stated: “it is difficult as 

there is not a client in front of you…which makes it abstract and difficult”. During the 

second meeting, the geriatric physiotherapist introduced a set of functions in terms of 

benefits he would like to achieve for the two elderly segments:‘stay safe and in 

balance’, ‘become fit and mobile’, and ‘remain fit and active’. After this input, the 

other members of the taskforce also specified functions in terms of benefits they would 

like to achieve for the two elderly segments, such as ‘stay more self-reliant’, 

‘effectively deal with illness and decline’ and ‘strengthen self-esteem’.  

After specifying the functions, the discussion arose on ‘what’ should be delivered to 

fulfil these functions. At first the taskforce developed long lists of activities and 

resources per function, but also referred to occupations. For a few examples, a GP 

suggested that “we can provide information or training”; an occupational therapist’s 

idea was “we can offer a digital training tool”; it was also suggested by a GP that “how 

to deal with cognitive problems, such as mutual support, which we also can offer to 

partners. Also, we can offer group-based mutual support or individual counselling by a 

social worker”. Based on these lists, the conversation shifted to what is involved in a 

module within this specific service setting. The taskforce agreed with a  geriatric 

physiotherapist that “a module is not a shop from which the appropriate components 

per customer are selected”. The geriatric physiotherapist proposed that a module 

should involve interrelated components in terms of content and characterized by 

multidisciplinary input. For example, the function ‘stay safe and in balance’ could be 

achieved by the combination of‘muscle strengthening, improve endurance and a 

protein rich diet’, according to a geriatric physiotherapist.  

Subsequently, the question arose of whether the modules involve both problem-

exploratory components and treatment components, or if separate problem-exploratory 

or diagnostic modules and treatment modules should be developed. During the third 

meeting, the GP proposed: “…to make a distinction between basic diagnostic, 

intensive diagnostic and treatment modules…”. The GP and the elderly care specialist 

had thought about how to decompose the overall service offering after the third 

meeting. Besides the distinction between basic diagnostic, intensive diagnostics and 

treatment, they also proposed labelling the diagnostic modules based on the domains 
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of human functioning (physical, psychological, social and cognitive). The other 

members of the taskforce quickly agreed on the proposed distinctions. As one 

participating nurse practitioner responded, “this provides clarity, we also discussed this 

last time, but then it remained abstract”. 

Next, the taskforce split up into smaller groups to design the different diagnostics 

modules. From the moment that the basic diagnostic modules were explicitly 

described, together the taskforce decided that the basic diagnostic modules could be 

delivered by a specialist nurse. At the same time they specified when a client should be 

referred to an intensive diagnostic or treatment module. For example, for the module 

‘Basic diagnostic psycho-cognitive’, the taskforce specified the following referral 

rules:  

 “with indications of cognitive problems, refer to the module intensive 

diagnostic cognitive” 

 “with indications for mood and anxiety problems, refer to the module intensive 

diagnostic psychic”  

 “with indications for medication risks, refer to the module intensive medication 

review” 

 “with indications for problems with daily activities, refer to the module stay 

self-reliant as long as possible” 

 “with indications for fear of driving, refer to the module drive test”  

 “in case of not meeting the Dutch norm of moving, refer to the module stay fit” 

Based on the specification of the referral rules for the diagnostic modules, a discussion 

arose on whether the taskforce should also specify rules concerning the combination of 

different treatment modules, but it was quickly agreed that this was not doable because 

combining treatment modules involved knowledge which was hard to explain upfront. 

During the seventh meeting, the taskforce split up into smaller groups and each smaller 

group was responsible for deciding who does what and when within each module and 

how information was to be shared among the different disciplines (e.g. 

multidisciplinary meeting, information system). Although the detailed process 

descriptions were developed, the taskforce agreed upon that process-related aspects of 

the module needed to be adapted during delivery, i.e., duration, individual- or group-

wise, type of resources to be used. As one geriatric physiotherapist concluded “…we 

can standardize the process; day one intake about food, day two training…yet the 

intensity and the equipment should be adapted to the individual client’s needs…”. The 

majority of modules involved input from multiple disciplines; however, the modules 

aiming at solving psycho-social problems involved input from a single discipline, 
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social work. As the social worker expressed, “…I don’t understand why a module 

should be multidisciplinary…”. 

During the final meeting, the results of the design process were discussed with the 

management of the centre.  

4.4.2 Argumentation used for (non-)legitimation of the modular design principles 

The second step in our analysis involved analysing what arguments were used in (non-

)legitimating the modular design principles: specific function, relatively independent, 

and standardized interfaces. We now elaborate on the arguments per modular design 

principle, starting with specific function. This step in analysing the data clarifies (a.) 

which modular design principle seemed to be relatively more difficult to implement 

and the reasons explaining the partially implementation of modularity, and (b.) how 

does the institutional context influence the modular design process.  

Specific function 

The modularity principle of specific function was discussed at two moments during the 

design process. At the beginning of the design process (meeting 1 and 2), the taskforce 

elaborated on functions in terms of benefits they want to achieve for the two elderly 

segments. Figure 4.2 provides a graphical overview of this first part of the design 

process, including the argument types used (in Figure 4.2 NP refers to New 

Professionalism and GI to General Institutional context). 

Specifying functions for elderly segments was not an activity that the majority of the 

taskforce felt comfortable with. For instance, the elderly care specialist mentioned: 

“the needs of the elderly groups are described in general, but what is in each 

segment…what are the specific questions?” (NP: information on client’s needs). Also, 

formulating functions for the two elderly segments was experienced as uncomfortable 

as the segments’ needs were described subjectively of what elderly themselves 

experience, and holistically as the needs in multiple domains of human functioning, 

rather than based on a specific, objective diagnosis. During the second meeting, the 

geriatric physiotherapist proposed a set of specific functions, saying the following 

about this input: “…we (i.e., geriatric physiotherapists) are used to function-oriented 

working…” (GI: routines and habits). The other members of the taskforce also started 

to formulate specific functions during the second meeting, which indicates that the 

input of the geriatric physiotherapist was respected by the other members of the 

taskforce. In specifying these functions, the professionals took the subjective needs of 

the elderly segments as a starting point, rather than a specific diagnosis. The social 

worker questioned, “When an older adult does have an early form of dementia, but 
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does not experience complaints concerning their memory, should we then offer many 

diagnostics tests?” (NP: client as a person). 
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Figure 4.2 – The argument types related to specific function used early in the design process 

The GP focusses more on the holistic nature of client’s needs: “…we should have a 

broad perspective…nutrition, physical health, on all domains of human 

functioning…”(NP: client as a person). At the end, the professionals mentioned 

commercial benefits of formulating functions in terms of benefits they want to achieve 

for older adults. The psychologist stated, “…the way in which the treatment modules 

are formulated…that will appeal to the older adults…” (NP: commercial thinking). 

The social worker mentions similar arguments: “…it will help to attract older adults to 

the centre…”(NP: commercial thinking).  

The modular design principle of ‘specific function’ was also discussed during the 

fourth meeting. The GP and the elderly care specialist together proposed 
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decomposingthe overall service offering into basic diagnostics, intensive diagnostics 

and treatment modules and to specify diagnostic modules’ functions based on the 

domains of human functioning. Figure 4.3 provides an overview of this stage in the 

design process, including the argument types used (in Figure 4.3, GI refers to General 

Institutional context, OP refers to Old Professionalism and NP refers to New 

Professionalism). Note that the same symbols are used as presented in Figure 4.2.  

The GP proposed distinguishing diagnostic modules’ functions in terms of domains of 

human functioning, which is quite common in the Dutch healthcare system. 

Thegeriatric physiotherapist reacts that another distinction in terms of severity of the 

problems should be made: “…what if a client does experience cognitive problems…do 

we offer expensive diagnostic tests within the basic diagnostic modules?” (NP: 

efficiency). The taskforce agreed that within the basic diagnostics, simple diagnostic 

tests are provided and within the intensive diagnostics, more complex and expensive 

diagnostic tests are provided. The GP argued “…as such we can work according to the 

stepped care principle…offer as little as possible in order to meet a client’s needs…” 

(NP: efficiency). Moreover, the GP argued that designing separate, basic diagnostic 

and intensive diagnostic modules “…helped in defining occupational boundaries…” 

(OP: occupational boundaries). The GP further argues that “…basic diagnostics should 

be delivered by a specialist nurse, and intensive diagnostic should be delivered by 

other professionals…” (OP: occupational boundaries). Also, the taskforce agreed to 

use the domains of human functioning as a starting point in labelling diagnostic 

modules’ functions.  
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Figure 4.3 –The argument types related to specific function used late in the design process 
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Relative independence 

The design principle ‘relative independence’ was discussed three times during the 

modular design process. The first time, the taskforce discussed the way in which 

components should be combined into modules (meeting 3).  Figure 4.4 provides an 

overview of this stage in the design process, including the argument types used (in 

Figure 4.4: NP refers to New Professionalism, GI refers to General Institutional 

context and OP refers to Old Professionalism). 

The geriatric physiotherapist proposed combining content-related components 

delivered by multiple disciplines within a module: “…we should not think about 

modules which refer to specific professions such as ‘occupational therapy’…but we 

should think about a module as ‘exercise’”(NP: multidisciplinary collaboration). 

During this discussion, the geriatric physiotherapist often raised the question: “what do 

these elderly really need?” (NP: information on client’s needs and NP: client as a 

person). The geriatric physiotherapist also relied on his own experience in the nursing 

home: “…nursing home care is multidisciplinary…looking at psychosocial care…that 

is treated by the social worker and the occupational therapist…they do not argue about 

this is my job and that’s yours…” (GI: routines and habits, NP: multidisciplinary 

collaboration). Other members of the taskforce agreed and provide similar arguments: 

“…we should think about how can we deliver it as a team and not steal each other’s 

work…”(OccupationalTherapist) and “…we should offer multidisciplinary 

modules…not every discipline needs to provide their own module, but we need to 

create a sense of coherence…” (Pharmacist) (NP: multidisciplinary collaboration).  

The social worker refrained from specifying multidisciplinary modules. During an e-

mail conversation between the geriatric physiotherapist and the social worker later on 

in the design process, the differences regarding the multidisciplinary nature of the 

modules become visible when the geriatric physiotherapist wrote: “…it strikes me to 

see that there are (still) mono-disciplinary modules. I think mono-disciplinary modules 

do not offer the efficiency benefits of a modular service offering. We should focus on 

what can we offer a client and how to combine our offerings into a module…” (NP: 

multidisciplinary collaboration, NP: efficiency). The social worker reacts: 

“…combining is a good starting point, but not always necessary…”. The social worker 

further argues: “…I don’t understand why a first contact or intake should be 

multidisciplinary, this is really something that’s so individual…”(OP: tacit knowledge 

and NP: information on client’s needs) and“… to us, each client is unique and so is 

their diagnosis and treatment…”(OP: occupational boundaries, NP: information on 

client’s needs).  
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Figure 4.4 – The argument types related to relative independence used early in the design process
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The modularity principle of ‘relative independence’ was discussed for the second time 

during the fourth meeting (see Figure 4.3). After the proposed decomposition into 

basic diagnostic, intensive diagnostic and treatment modules by the GP and the elderly 

care specialist, the geriatric physiotherapist raised the discussion of “how to decide 

whether an older adult should receive the basic diagnostics or the intensive 

diagnostics; if it is up the elderly, they always will choose the more expensive 

intensive diagnostics” (OP: professional autonomy). The GP reacts to this by stating: 

“No, the specialist nurse will, in cooperation with the older adult, decide on the 

appropriate modules” (OP: professional autonomy).  The taskforce agreed that basic 

diagnostic modules are offered firstand, if necessary, additional intensive diagnostics 

and treatment modules are offered.   

The modularity principle of ‘relative independence’ was discussed for the third and the 

fourth time during the fifth and sixth meetings. During these meetings, the taskforce 

discussed the combination of components per diagnostic module. The arguments used 

during this stage of the design process are displayed in Figure 4.5.  (in figure 4.5 OP 

refers to Old Professionalism).  
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Figure 4.5 -The argument types related to relative independence used late in the design 

process 

In designing the diagnostic modules, the taskforce mainly discussed at a detailed level 

what components together form the diagnostic modules, such as what diagnostic 

methods are used and who is involved in delivering the diagnostic module. For 

example, during the design of the basic diagnostic module of psycho-cognitive, a 
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boundary discussion arose: “…is a specialist nurse allowed to do the MMSE 

(diagnostic test)…” (OccupationalTherapist), “…yes, if you provide her with the right 

instructions…” (Psychologist). Also, the taskforce relied on the use of evidence-based 

medicine and protocols, or “national guidelines” (Occupational Therapist) in deciding 

on the components within diagnostic modules.  

Standardized interface 

The taskforce paid relatively little attention to the modularity principle of 

‘standardized interface’ and they did so late in the design process. Figure 4.6 provides 

an overview of this design stage and the arguments used.(in figure 4.4 OP refers to Old 

Professionalism, NP refers to New Professionalism and GI refers to General 

Institutional context).  

During the fifth meeting, the taskforce started to specify rules concerning how the 

specialist nurse should refer to an intensive diagnostic or treatment module. As the GP 

stated, “…the specialist nurse has to filter the people with cognitive problems out and 

refer them to the intensive diagnostic module cognitive…”(OP: occupational 

domains). The taskforce relied on evidence-based diagnostic tests in terms of 

formulating rules concerning the referral to additional diagnostics and treatment. The 

geriatric physiotherapist also relied on efficiency-related performance indicators by 

advocating for descriptions about the way to combine modules:“show the sequence” 

and “create a decision tree” (NP: efficiency related performance). Limited attention 

was paid to the specification of interfaces between treatment modules. Arguments for 

not specifying interfaces between the different treatment modules relied on the notion 

of professional autonomy and tacit knowledge. The taskforce argued that (re-

)combining modules involves a “clinical perspective”, that the viewpoint of the 

professionals should also be taken into account when combining modules. Also, the 

professionals relied on arguments concerning routines and habits. For example, the 

physiotherapist indicated: “…we already work together on a daily basis in the nursing 

home…and we will refer to each other…” (GI: routines and habits). Thus, as the 

professionals already refer to each otherand thus are used to combining modules and 

interfaces between modules do not need to be standardized in terms of explicit rules.  
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Figure 4.6 – The argument types related to standardized interface used during the design process 
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4.5 Discussion 

The main question of our study was formulated as: “How does the institutional context 

influence the implementation of the three modular design principles during the design 

process?” Our study shows(a.) which modular design principles seemed to be 

relatively more difficult to implement and the reasons for this, explaining the 

partialimplementation of modularity in the design of a professional service offering, 

and (b.) how the institutional context influences the (partial) implementation of the 

modular design principles.  

With respect to the implementation of the three modular design principles, we 

identified three main, partially overlapping design phases, which each focus on one of 

the three modular design principles. Also, the level of detail of the design activities 

and corresponding design choices differed between these design phases. We labelled 

the three main design phases as follows: ‘the sense making phase’, ‘the decomposition 

phase’ and the ‘module design phase’. We will elaborate on these three design phases 

below. 

The ‘sense making phase’ occurred at the beginning of the design process and the core 

design activities, critical events and design choices within this phase focused on 

making sense of the ‘abstract’ management concept of modularity. During this design 

phase, the professionals focussed on the modular design principle‘specific function’ by 

specifying functions they would want to achieve for the target market. The 

‘decomposition phase’ started approximately halfway during the modular design 

process. Within this phase, the focus was on the modular design principle ‘relative 

independence’ as the professionals decomposed their service offerings into smaller 

parts and discussed the interdependencies between these decomposed service parts. At 

the end of the design process, within the ‘module design phase’, the focus was on pre-

specifying the modules including their interfaces. The professionals discussed how 

modules could be combined content-wise (functional interfaces), and also described 

how activities from two modules, performed by different professionals, could be 

aligned and how information between modules could be shared (organizational 

interfaces). Thus, the three modular design phases identified in this study differed in 

terms of foci on one of the three modular design principles, and in terms of level of 

detail of design activities and corresponding design choices. 

Our study further shows that the more detailed the design activities and corresponding 

design choices, the more professionals flinch for the consequences of these design 

choices and fall back on their professional autonomy and tacit knowledge, i.e., old 

professionalism. At the beginning of the design process, when the focus is more on 

‘making sense’ and the design activities and corresponding design choices involve a 
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more aggregate level of detail, the professionals relied more on ‘new professionalism’. 

As a consequence, the modular design principle ‘specific function’ seemed to be 

implemented relatively easily by the professionals, whereas the professionals seemed 

to experience more difficulties with implementing the modular design principle of 

‘relative independence’, and the most difficulties with ‘standardized interface’. We 

displayed our core findings in Figure 4.7.  
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Figure 4.7 – The influence of institutional context on the modular design process 

 

4.5.1 The influences of the institutional context during the design process 

It is notable that old and new professionalism played significant roles during the 

modular design process.During the design process, the professionals could have relied 

on many different institutions, such as laws, rules, and financial structures, yet they 

primarily relied on their professional identity and the associated professional codes 

and values. A possible reason for the significant role of both old and new 

professionalism is that the modular design process involves the implementation of a 

management concept that reflects multiple elements of new professionalism. For 

example, multidisciplinary cooperation is an important practice in new professionalism 

(Taylor, Hawley &Ebrary, 2010;Noordegraaf, 2011) and it seems that implementing 

modularity in the design of the service offerings evoked this practice. The 

professionals took the opportunity to clarify multidisciplinary collaboration within the 

modular design. The social worker was the exception, in advocating that service 

offerings delivered by multiple professionals should be combined to the needs of each 

individual customer and that it is not necessary to pre-specify combinations upfront.  
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In implementing a service design that reflected multidisciplinary cooperation, the 

professionals were also confronted with compromises and erosion of their professional 

autonomy. In standardizing the functional interfaces of the basic diagnostic modules, 

the professionals formulated very specific mix and match rules about how to combine 

modules, which reduced their professional autonomy. Professional autonomy in turn is 

an important element of old professionalism (Evetts, 2011;Evetts, 2003).The elite 

professionals, such as the GP, elderly care specialist and geriatric physiotherapist, 

dealt with this reduction in professional autonomy by proposing the idea of handing 

over the basic diagnostic modules to a specialist nurse. Also, these elite professionals 

argued not to standardize the interfaces of the intensive diagnostic and treatment 

modules as combining these types of modules should be based ontheir professional 

autonomy and clinical perspective. Thus, the modular design process seems to fuel the 

debate concerning the changing nature of professionalism in terms of a movement 

from old professionalism towards new professionalism (Evetts, 2011; Taylor, Hawley 

&Ebrary, 2010;Noordegraaf, 2011;Evetts 2003), yet it seems that elite professionals 

do not want to bear the consequences, in terms of erosion of their professional 

autonomy in their day to day work. Our study further shows that at the beginning of 

the design process, professionals mainly relied on new professionalism, whereas when 

the design process progresses, the professionals tend to rely more on old 

professionalism in (non-)legitimating their design choices. We can think of multiple 

explanations for this finding, on which we will elaborate below.  

First, the increasing use of old professionalism during the later phases of the design 

process may be related to the level of detail of the design activities being more 

confronting for the professionals. During the ‘sense making phase’, the design 

activities were rather abstract and during this phase, the professionals seem to be 

convinced of the usability of management concepts in designing their service offering. 

However, as the design activities and choices become more detailed and involved the 

design of the day-to-day work, the professionals rely more on current practices and old 

professionalism. The more concrete the consequences for their own positions become, 

the less willing professionals seem to accept modularity in the design of their service 

offerings.  

Another reason, partly related to the day-to-day work of professionals, is the fear of 

changing roles and positions within the service delivery. During the ‘module design 

phase’, the professionals made choices concerning who is involved in the service 

delivery per module. Asking professionals to explain the way in which they will 

deliver their service offerings makes them vulnerable to criticism and to other 

professionals crossing their occupational boundaries (Sanders & Harrison, 2008). As 

such, relying on old professionalism in later phases during the design process can also 
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be seen as a political response in order to protect ones’ work patterns and codes of 

practice, or even the existence of their occupation.  

A third reason for relying more on old professionalism during the later stages of the 

design process may be found in the domain of change management. At the beginning 

of the design process, a ‘new’ management concept is introduced, of which the 

professionals try to make sense in their particular service offering. It may be that later 

on during the design process the implementation of this concept becomes less 

challenging and energizing; because of this, the change management process falters 

after a period of time. This is also reflected in Table 4.1, which clearly shows the 

absence of critical events during the later phases of the modular design process. The 

stagnation of the change management process might be due to the time pressure. 

Management of the newly established centre had set strict deadlines for when the 

modular design must be finished. Also, management was less involved during the later 

stages of the design process. Less exchange and input may be an explanation for the 

stagnation.  

Thus, multiple complementary explanations can be provided for why old and new 

professionalism played such essential roles during the different phases of the modular 

design process. An unanswered question remains of how the institutional context 

influenced the eventual modular design. Below, we will elaborate on how the 

institutional context influenced the modular design in terms of the modular design 

principles: specific function, relativeindependence, and standardized interface.  

4.5.2 The influence of the institutional context on the implementation of the core 

modular design principles 

The implementation of the modular design principle of ‘specific function’ mainly 

occurred at the beginning of the modular design process and was legitimated by new 

professionalism notions. Using elderly segments, whose needs were described 

subjectively and holistically as a starting point, was new to the professionals. 

Professionals in healthcare are used to configuring care based on diagnoses. Also, the 

professionals are not used to design care and services for groups of people. Generally, 

professionals tend to ‘design’ care and services ad-hoc, per individual (Lynn et al., 

2007). The resulting modules’ functions reflect aims and themes that are more closely 

related to actual clients’ needs. For example, clients want to become ‘fit and mobile’ 

rather than receive ‘physiotherapy for a broken hip’. The professionals gave meaning 

to the modular design principle ‘specific function’ by formulating more person-centred 

outcomes of their service offerings. Service offerings have an outcome (‘what’ needs 

to be accomplished to satisfy the customer’s needs) and a process dimension (‘how’ 

this is to be achieved) (Grönroos, 2000; Goldstein et al., 2002).Notions of new 
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professionalism were used to legitimize the (re-)designing of the outcome dimension 

of the service offerings, in terms of formulating ‘specific functions’.  

The majority of the professionals gave meaning to the modular design principle 

‘relative independence’ by agreeing that: ‘a module reflects a set of multidisciplinary 

components that are content-wiseinterdependent’. The professionals argued that the 

(content-wise) interdependence between modules could be reduced by combining 

multidisciplinary components within a module and legitimated this by notions of new 

professionalism.  The social worker could not agree with the design choice that a 

module reflects multidisciplinary components that are content-wise interdependent. A 

reason for this finding can be found in the different degrees in which specialization is 

institutionalized. The physical domain of healthcare is characterized by more 

institutionalized specialization, compared to the psychosocial domain (Kaslow et al., 

2012). Also, in this modular design process, there were more professionals from the 

physical domain involved, compared to the number of professionals from the 

psychosocial domain of care. As a consequence, modules providing value in the 

physical domain more often involved multidisciplinary input compared to modules 

providing value in the psycho-social domain. Due to the limited psychosocial 

disciplines involved in the design process, the social worker may have felt more 

inclined to design mono-disciplinary modules.  

Also, the social worker experienced difficulties in identifying her contribution within 

multidisciplinary modules, like saying for example: “…it is hard to indicate what we 

do…”. This could be the result of the service outcome dimension of psychosocial care 

being experienced as more ‘intangible’ compared to the service outcome dimension of 

the more physical-oriented care and services. Psychosocial problems often cannot be 

as easily appointedas more physical problems, such as a broken leg or cancer can. The 

bundle of various services to treat these psychosocial problems and the 

interdependencies between them may also be harder to identify. As a result, it might be 

harder to decompose psychosocial services into relatively independent parts. Thus, the 

modules providing value in the psychosocial domain mainly involved mono-

disciplinary components and may be the result of the limited institutionalized 

specialization and the more ‘intangible’ nature of this type of care. These mono-

disciplinary modules reflected less formalized contributions of disciplines and rather 

vague interdependency patterns between components within the module, but also 

between modules.  

The modular design principle ‘standardized interface’ was mainly addressed at the end 

of the design process during the ‘module design phase’. Specific mix and match rules 

were specified for the referral from basic to intensive diagnostic modules and 

treatment, yet no functional interfaces between treatment modules were specified. In 
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both legitimating standardized interfaces between diagnostic modules andrejecting 

standardized interfaces between treatment modules, the professionals mainly relied on 

arguments reflecting old professionalism. The professionals specified functional 

interfaces between basic diagnostic modules and other modules so that it would be 

clear for the specialist nurse when to refer to what modules. Thus, a latent domain 

discussion formed the basis for specifying these functional interfaces.In legitimizing 

the design choice not to specify functional interfaces between treatment modules, the 

professionals mainly relied on their professional autonomy and clinical perspective. It 

is debatable that if the modularity principle ‘standardized interface’ had been 

discussed earlier during the design process, the professionals would also have 

specified standardized interfaces for the treatment modules. It might be that if the 

professionals made sense of this abstract concept, and relied more on new 

professionalism in doing so, that they would have formulated interfaces between the 

treatment modules.However, the concept of interfaces is a rather abstract concept 

within the context of services, and is multi-interpretable (De Blok et al., 2014). It 

could also be argued that considering the nature of complex elderly care, it is not 

completely possible to specify interfaces between the treatment modules upfront. 

 

4.6 Conclusion 

This study contributes to the debate on modular service design by identifying how 

professionals themselves (non-)legitimate modularity during a design process. To do 

so, we conducted an in-depth single case study of a modular design process within an 

elderly care setting. Our general conclusion is that the modular design process consists 

of three subsequent phases in which different institutional forces played a significant 

role. The three phases of the modular design process are labelled as ‘the sense making 

phase’, ‘the decomposition phase’, and ‘the module design phase’. At the beginning of 

the design process, the institutional forces associated with new professionalism played 

a significant role in legitimizing modularity in the design. As the design process 

progressed, the institutional forces associated with old professionalism played a more 

dominant role. Also, during the later stages in the design process, the professionals 

were less likely to legitimize the application of modularity in the design of their 

service offering.  

4.6.1 Theoretical implications 

Our case study contributes to the field of service modularity by revealing the 

underlying arguments regarding the implementation of modularity in the design of a 

professional service offering. In doing so, we indicate the importance of the 

institutional context in implementing modularity in the design of professional service 
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offerings. The more dominant the influence of new professionalism during the design 

process, the more then that the practitioners actually craft the modular design 

principles to their specific service offering. Thus, we provide insights about how 

professionals ‘reframed’ the abstract and managerial concept of modularity in a way 

that fits their particular practice (Dougherty& Heller, 1994).On the contrary, the more 

dominant the old professionalism was during the design process, the more the modular 

design reflected familiar practices. The modular design choices came to reflect 

practices ‘as usual’ (Dougherty & Heller, 1994). ‘Reframing’ is associated with more 

successful innovation efforts (Dougherty & Heller, 1994). Therefore, this research 

endorses the importance of professionals becoming more ‘management minded’ 

(Noordegraaf, 2009) in order to implement modularity within its full potential.  

In line with implementing modularity in product design (Baldwin & Clark, 2000), 

implementing modularity in the design of professional services is a time-consuming 

and intensive process. The design process described in this study involved a rather 

linear process in which the level of detail of the design activities increased as the 

design process progressed. Our study indicates that this linear nature might not be the 

best way to implement modularity in the design, as during the detailed design 

activities, old professionalism reappears as a dominant influence. As such, it may be 

better to have a more cyclical design process in which after ‘the module design phase’, 

‘the sense making phase’ starts again. This could be a topic for future research. 

Another topic for future research could be differences in which modular design 

processes lead to the associated benefits of modularity, i.e., low cost provision of 

variety and person-centred care.  

4.6.2 Practical implications 

A practical implication of this study is the finding that managers can influence a 

modular design process. First, managers can determine the requirements and 

constraints in terms of the starting points of the modular design. Also, when these 

requirements and constraints change along the design process, management must keep 

the taskforce informed and on track. Communication between management and 

professionals is essential in designing a modular service architecture. Especially, due 

to the importance of new professionalisms with a more dominant focus on 

organizational issues (Noordegraaf, 2011;Evetts, 2003). Second, managers can 

determine who needs to be involved in the design process. In doing so, they need to 

consider the differences in professional values, capabilities, and decision authority. It 

is important that professionals with decision-making authority are involved in the 

taskforcein order to make decisions concerning the content of the service. Finally, 

professionals themselves need to understand that the increasingly interrelated and 

multi-faceted demands of clients call for well-organized professional actions. As 
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healthcare in The Netherlands is currently heavily decentralizing, professionals 

themselves are forced to develop their organisational capacities and become more 

management-minded (Noordegraaf, 2011). In other words, professionals themselves 

have to invest in activities that support the delivery of their offerings, by, for example, 

explicating the value delivered to customers, identifying interdependencies with other 

services, and managing these interdependencies.  

4.6.3 Strengths and weaknesses 

A major strength of this research involves the rich description of a modular design 

process within a professional service setting. Such attention for the actual design 

processes of modular service architectures in professional services has not been 

described before in the service modularity literature. The other side of the coin is that 

this in-depth information concerns a single case within a specific service setting, 

which makes it hard to generalize our findings to other service settings. Future 

research could, therefore, focus on the design process within multiple cases and 

analyse more specifically how institutional practices influence the eventual design.  
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CHAPTER 5 

Balancing variety and costs in professional services by 

means of modularity
4
 

 

5.1 Introduction 

In an effort to respond to heterogeneous and complex customer needs, professional 

service organisations provide a large variety of services. Commercial professional 

service organisations have to realisethis in a buyer’s market with fierce competition 

and price pressure. Also, non-profit professional service providers are faced with 

limited budgets (Lewis & Brown, 2012). Moreover, customers have become more 

critical, demand transparency in service delivery, and expect professionals to account 

for their behaviours in terms of quality and safety (Noordegraaf, 2011). These 

developments force professional service organizations to properly balance these 

performance dimensions, that is, providing variety and transparency against reasonable 

costs. They try to find answers in managerial concepts, like relatively more 

standardized and formalised work regulations, audit systems, and portfolio concepts 

for specific customer segments (Noordegraaf, 2011;Evetts, 2003). Recently, modular 

service design has been proposed as a means for balancing variety and costs in 

(professional) services (De Blok et al., 2010b;Chorpita, Daleiden& Weisz, 2005; Voss 

&Hsuan, 2009). While the concept of modularity is associated with low cost provision 

of variety in production environments (Duray et al., 2000), in professional service 

settings it is less well developed (De Blok et al., 2010b; Chorpita, Daleiden& Weisz, 

2005). Little understanding exists on how modularity could be applied to contribute to 

balancing costs and variety in the latter settings (Salvador, Forza&Rungtusanatham, 

2002).  

Modularity in its most abstract sense refers to the ability to decompose a system into 

modules and recombine a system’s modules (Schilling, 2000). In this concept, 

providing variety in services against low cost is obtained through pre-specifying a 

limited number of re-usable modules with standardized interfaces, which can be 

combined into a variety of service offerings to address heterogeneous customer needs. 

Much research in operations management tends to treat modularity as a given 

(Salvador et al., 2002) instead of as a concept that has to be designed into the service 

offering. The former is also a dominant approach in service modularity research (see 

                                                           
4
An earlier condensed version of this chapter was published as Eissens van der Laan, M.R., Broekhuis, H., 

Van Offenbeek, M.A.G. Balancing variety and efficiency in professional services by means of 
modularity.Proceedings of the 21th annual EurOMA conference, Palermo Italy. 
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Chapter 2). Gittell et al. (2009), for instance, decomposed the post-surgical care in 

knee replacements and “anticipated that these three stages of care – hospital, 

rehabilitation, home - formed the basis for a modular task structure” (Gittel et al., 2009 

p. 10).  Voss and Hsuan(2009) broke down the total experience of a cruise into 

describing its elements, the restaurant meals, swimming, entertainment, assuming that 

this reflected the modular design on a service offering level. Furthermore, engineering 

management literature questions almost only how to design product modularity into 

product families and ignores services (Salvador, Forza&Rungtusanatham, 2002). For 

this chapter, modularity in the design of service offerings is conceptualized as the 

application of the three modular design principles: specific function, relative 

independence, and standardized interface (Schilling, 2000; Ulrich, 1995;Duray et al., 

2000). 

Creating modularity in professional services is challenging as these services are 

particularly characterized by high levels of inputand throughput uncertainty (Lewis & 

Brown, 2012; Larsson & Bowen,1989; Von Nordenflycht, 2010). Customer induced 

input uncertainty refers to “the incomplete information about what, where, when, and 

how customer input is going to be processed” (Larsson & Bowen, 1989). The level of 

input uncertainty is determined by two sources: heterogeneity of demands and 

customer’s disposition to participate in the service process (Larsson & Bowen, 1989). 

In professional services, customer demands often reflect a high degree of 

heterogeneity, and the service provider and customer work together to define, produce, 

and deliver the offerings (Kellog&Nie, 1995). Professional service processes are also 

generally characterized by high levels of throughput uncertainty (Lewis & Brown, 

2012; Von Nordenflycht, 2010). Throughput uncertainty refers to the inability to 

predict the service process accurately (Milliken, 1987) and is associated with high 

levels of process variability and a lack of process analysability (Frei, 2006;Perrow, 

1970). Professional services are commonly characterized by high levels of process 

variability and low levels of process analysability (Lewis&, Brown, 2012;Frei, 2006) 

and thus, high levels of throughput uncertainty.  

High levels of input and throughput uncertainties complicate pre-specifying modules 

and standardizing their interfaces (Rajahonka, 2013). Too much heterogeneity in 

demand implies that customers require unique configurations and that it is difficult to 

meet these heterogeneous demands with service configurations consisting of pre-

specified service parts (Schilling, 2000). Moreover, pre-specifying a set of modules is 

further complicated as professional services customer demands become only known as 

the service delivery progresses (De Blok et al.,2010b;Rajahonka, 2013) and may even 

then be hard to diagnose, to analyse and to link to pre-specified parts. Also, the low 

level of process analysability, associated with professional services, hampers the 

formulation of pre-defined mix and match rules to combine modules and to apply 
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standardized interfaces to combine modules into a coherent service offering. Despite 

these apparent obstacles to apply modularity in professional services, interestingly, 

previous research describes modularity as a response to managing high levels of 

customer-induced inputand throughput uncertainty (Galbraith, 1995;Gittell et al., 

2009). In organizational design theory (Galbraith, 1995), it is wellestablished that one 

response to manage uncertainty is to decompose work into relatively self-containing 

elements, which could reduce the information processing need that comes along with 

high levels of uncertainty. However, less is known on how to decompose a 

professional service offering into pre-specified modules and how to recombine 

modules by using standardized interfaces.  

Current literature not only provides limited understanding of how to implement 

modularity into the design of professional service offerings, it also pays limited 

attention  to how modularity in the design of such offerings contributes to the 

provision of a large variety in professional services against low cost. This study aims: 

to improve our understanding of how modularity in the design of professional service 

offerings, could contribute to the provision of a large  variety of professional services 

against  low costs. 

Although the decomposition of the service offering and the combination of modules 

are two sides of the same coin in designing modularity in services, in this chapter, 

specific attention is paid to the combination of modules by using standardized 

interfaces. Chapters 2 and 4 of this thesis discuss how a professional service can be 

decomposed into modules. Combining modules by means of standardized interfaces 

allows the mixing and matching of the modulesand plays an essential role in providing 

variety against low cost, as explained earlier in this thesis (Chapters 1 and 4). In order 

to achieve this aim, we studied how multiple professional service systems, which 

differ in terms of input and throughput uncertainties, decomposed their service 

offering into modules, investigated the combination of the modules by using 

standardized interfaces and analysed how their modular designs can be expected to 

create variety at reduced costs.  

 

5.2 Theory 

First, a theoretical framework is provided in which we elaborate on the key concepts 

of this research: professional services, service modularity and balancing variety and 

costs. 
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5.2.1 Professional services 

Professional services are characterized by high levels of input and throughput 

uncertainties(Lewis & Brown, 2012; Larsson & Bowen, 1989, Von Nordenflycht, 

2010). The level of input uncertainty is determined by two sources: heterogeneity of 

demand and customer’s disposition to participate in the service delivery process 

(Larsson & Bowen, 1989). Heterogeneity of demand refers to the uniqueness of 

customers’ demands, and includes the uniqueness of the customer’s inputs that are to 

be serviced and the uniqueness of the desired outcomes (Larsson& Bowen, 1989). The 

presence of customers’ inputs is a necessary and sufficient condition to define a 

production process as a service process (Sampson, 2010). Customers provide 

information, belongings, or themselves as inputs of the service production process. 

This increases heterogeneity and unpredictability in demand and leverages customer-

induced input uncertainty (Chowdhury & Miles, 2006). Customer disposition to 

participate refers to the extent the customer tends to play an active role in supplying 

labour or information inputs during the service delivery process. The more the service 

provider and the customer work together to define, produce, and deliver the offerings 

(Kellog&Nie, 1995), the higher the level of customer-induced input uncertainty. 

Throughput uncertainty is associated with high levels of process variability and a lack 

of analysability (Lewis & Brown, 2012;Perrow, 1970; Abbott, 1988). Process 

variability refers to the number of exceptions that may occur during a service process 

(Frei, 2006). For example, in a healthcare setting, two patients may have a similar 

demand (i.e., hip replacement surgery), yet the operating time and length of stay in the 

hospital may differ. Another dimension associated with throughput uncertainty is 

process analysability. When processes have low levels of analysability, there is no 

objective calculation or procedure to propose a proper response, calling for, what 

Abbott refers to as “inference” (Abbott, 1988). Inference involves the reflective 

process that professional staff engages in when the connection between diagnosis and 

treatment is obscure (Abbott, 1988; Lewis & Brown, 2012). In service offerings with 

high levels of throughput uncertainty, it is mainly the output of a previous stage that 

provides direction to the next stage.  

Overall, professionals are granted professional autonomy to deal with the high levels 

of input and throughput uncertainties(Von Nordenflycht, 2010). In some professional 

service settings, this preference for professional autonomy is highly institutionalized in 

terms of professional norms (Evetts, 2011; Von Nordenflycht, 2010;Evetts, 2003). For 

example, a field like law, where the professional association controls access to the 

ability to practice law and prohibits particular forms of ownership in law firms, has a 

more professionalized workforce than a field like management consulting (Von 

Nordenflycht, 2010). A professionalized workforce refers to the presence of two 
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institutional features of professionalization: ideology and self-regulation. A 

professional ideology consists of a set of norms, such as the strong preference for 

autonomy. Self-regulation means that professionalized occupations have strong control 

over practices of the occupation (Von Nordenflycht, 2010).  

Despite its high levels of input and throughput uncertainties, recent research shows 

that professional service offerings contain more pre-specified ‘reusable’ elements than 

often assumed. For example, research in a juridical law firm showed that the 

uniqueness in responsiveness to customers’ demands was found to be constrained 

through the use of professional standards, organizational standards like planning 

procedures, and the unique expertise of some professionals that made it legitimate to 

keep their customers ‘at arm’s length’ in their decision making and to provide supplies 

with pre-specified elements (Lewis & Brown, 2012). Similar results were found in 

elderly care; the elderly received customized service plans and customized interactions 

with helpers concurrent with typically pre-specified elements. Pre-specified elements 

comprised basic interactions (like ‘hello with a big smile’), highly formalised 

interaction moments (e.g. formal applications), and templates, forms and formats used 

to compose the service offering (e.g., the service plan) (Essen, 2008).  In summary, 

more recent research suggests there might be more opportunities for cost-reduction by 

means of pre-specifying service parts in professional services than has been assumed. 

This finding implies that there might also be opportunities in professional services for 

applying the concept of modularity. Below, we will further elaborate on service 

modularity. In particular, we pay attention to the different modularization strategies 

that can be used to provide variety at a relatively low cost.  

5.2.2 Service modularity 

This chapter builds upon the general modular systems theory of Schilling (2000) who 

views modularity as a general systems concept. In line with this definition, 

Rajahonka(2013) defines a service module as: “a module can be defined as a relatively 

independent part of a system with a specific function and standardized interface”. In an 

analogy to product architecture, Voss and Hsuan(2009) define service architecture as 

“the way that the functionalities of the service system are decomposed into individual 

functional elements to provide the overall services delivered by the system”. Despite 

these definitions, modularity is still a splintered concept (Starr, 2010). Its multi-

interpretability is at least partly due to the use of the concept in different contexts, on 

different levels of abstraction, and its discussion in different research fields that 

sometimes define and apply it to their own interests (Rajahonka, 2013; Chapter 2 of 

this thesis). Therefore, we define research boundaries below that allowed us to 

investigate how to incorporate modularity into the design of professional service 

offerings.  
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Drawing on Brusoni(2005) and Chapter 2 of this thesis, we propose that developing a 

modular service offering involves following decomposition logic. Decomposition 

logic analyses how a service offering can be systematically broken down into separate 

modules that according to modularity principles should provide a specific function, be 

relatively independent, self-containableand have well-defined and standardisable 

interfaces (Schilling, 2000; Ulrich, 1995;Duray et al., 2000). Following decomposition 

logic starts with characterizing the heterogeneity of demands that needs to be answered 

by means of modularity (see e.g., Chapter 3). Also, the boundaries of the service 

system to be decomposed need to be delineated, in so far as a design choice must be 

made for what needs to be decomposed into modules. As discussed in Chapter 2, 

applying the three modular design principles also involves design choices, on which I 

will briefly elaborate below.  

The modular design principle ‘specific function’ refers to the idea that each module is 

expected to contribute to the overall service offering by fulfilling a specific function.  

Note that the notion of ‘specific’ is ambiguous because functions can be specified at 

different levels of detail. Therefore, a subsequent design choice involves the level of 

specificity of service modules functions. This is discussed in Chapter 2 of this thesis.  

The modular design principle ‘relative independence’ refers to the idea that the 

components that make up the module are tightly coupled, whereas the 

interdependencies between modules are minimized (Simon, 1962, Campagnolo 

&Camuffo, 2010; Baldwin & Clark, 2000). In analysing the dependency patterns, we 

draw upon the three different dependency types as defined by Thompson (1967): 

pooled, sequential and reciprocal (see Chapters 1 and 2). A modular design should 

reflect rather loose dependencies between modules, i.e., pooled, and more complex 

interdependencies between the components that make up the module, i.e., sequential 

and reciprocal. 

In the literature, less clarity exists about the modular design principle ‘standardized 

interface’ (Voss &Hsuan, 2009, Spring &Bonomi Santos, 2014, De Blok et al., 2014). 

De Blok et al. (2014) differentiate between interfaces between modules and interfaces 

between providers who deliver the modules in (healthcare) services. The first 

interfaces represent linking the integration between modules’ functions. Examples are 

product books for selection of the functions in demand and planning rules for the order 

in which to provide the modules that deliver these functions. The second type of 

interfaces represents the integration between service providers responsible for 

delivering different modules in a service offering. Examples of the second type are 

interfaces that reflect coordination mechanisms as a strict division of labour, care 

dossiers and client meetings (De Blok et al., 2014). Furthermore, De Blok et al. (2014) 

state that interfaces mainly contribute to providing variety or coherence. Spring and 
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BonomiSantos (2014) on their turn distinguish between structural interfaces (i.e., 

interfaces regarding the outcome dimension of service modules) and process interfaces 

(i.e., interfaces relating to the temporal nature of the delivery of services).  

These two conceptualizations of ‘standardized interface’ in modular service design 

reflect two relevant issues. First, two types of interfaces can be distinguished: 

functional and organisational interface. Functional interfaces are used to combine the 

functions of the different modules, i.e. which functions to mix and match. When 

having decomposed a service offering, some of the functional modules may need to be 

coupled to provide an integrated service to a customer. In this thesis, we label these 

interfaces as ‘functional interfaces’ as they link the functional modules of a service 

offering. De Blok et al. (2014) state that these functional interfaces should make it 

possible to combine modules in such a way that individual needs can be fulfilled. In 

other words, these functional interfaces concern the mixing and matching of the 

outcome dimension of a service offering (Grönroos, 2000)in order to provide customer 

value.  

Both De Blok et al. (2014) and Spring and BonomiSantos (2014) also distinguish a 

second type of interfaces that integrate the service providers, including customers that 

may take a participative role in service processes (Kellogg &Nie, 1995). These 

interfaces, that we label ‘organizational interfaces’, focus on integration of the process 

dimension of a service offering, i.e., the interactions between the service provider and 

customers and the activities that need to be performed in order to transform customer 

inputs into service outputs, that is service specification, production and delivery 

(Grönroos, 2000). Organizational interfaces involve coordinating work between 

providers and making ‘interactions among various groups of service providers 

predictable’ (De Blok et al., 2014, p. 28).   

The second issue is the ‘aim’ of using interfaces. While Spring and BonomiSantos 

(2014) do not explicitly discuss this issue, De Blok et al. (2014) state that interfaces 

aim at providing coherence and variety. However, both Spring and BonomiSantos 

(2014) and De Blok et al. (2014) argue that the standardization of interfaces should 

contribute to reducing the need for information exchange between modules, which 

implies that standardizing the interfaces should also add to another aim, namely the 

reduction of (coordination)costs.  

Based on this previous research, we adopted in this chapter the following approach. 

We distinguish between functional interfaces and organisational interfaces. Functional 

interfaces link content parts with their own specified function, and align the outcome 

dimension of a service offering. Organizational interfaces link service providers, 

including customers that are involved in the delivery of (multiple) modules, and focus 

on aligning the service process dimension. In the next section, we elaborate on how the 
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three modular design principles, including the distinction between standardized 

functional interfaces and standardized organizational interfaces contribute to the 

provision of variety at a relatively low cost.  

5.2.3 Service modularity and balancing variety and costs 

Below, we will discuss how the three modular design principles contribute to the 

provision of variety and/or cost reduction.  

First, the modular design principle ‘specific function’ mainly contributes to the 

provision of variety. Different functions can be combined to offer variety in the 

outcome dimension and to deliver a customized service offering. Moreover, within the 

boundaries of the function specification, modules’ process dimensions can be adapted 

during delivery to specific customer needs (i.e., personalization through cut-to-fit 

modularity). The options to adapt a module to specific needs are related to the 

specificity of the function of a module.Modules with a general function can be more 

personalized, whereas modules with a very specific function can be less personalised. 

Customization differs from personalization as the focus of customization is on the 

service outcome dimension, whereas personalization refers to the process dimension 

(De Blok et al., 2012; Voss &Hsuan, 2009). 

Second, the modular design principle ‘relative independence’ mainly contributes to the 

reduction of (coordination) costs, as specific details about the delivery of the module 

and the coordination between the components  can be kept within the module 

(Chorpita, Daleiden& Weisz, 2005). This implies that coordination within the module 

can be developed on a module level, and need not be done for each individual 

delivery. Further, by definition, the dependencies among the modules are weak, which 

implies that the need for information exchange between modules is minimized. 

Third, the modular design principle ‘standardized interface’ plays an essential role in 

providing variety at relatively low costs. In discussing how this modular design 

principle contributes to this balance, we refer to functional and organizational 

interfaces as earlier described. Standardization of functional interfaces refers to the 

degree to which mix and match rules allow the outcome dimensions of the modules to 

be efficiently combined with each other (Fixson, 2005). Within this research, we will 

rely on the work of Ulrich (1995) who, based on the interface condition, distinguished 

between three types of modular architectures: slot, bus, and sectional.These three types 

of modular architectures reflect different ways of functional interface standardization. 

The six modularity types described in Chapter 2 relate to the following three modular 

architectures. Component sharing modularity, component swapping modularity, cut-

to-fit modularity and mix modularity can all be characterized as a slot modular 
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architecture; whereas bus and sectional modularity correspond with bus modular 

architectures and sectional modular architectures respectively (see Figure 5.1).  

Time

Component sharing: Reuse of Pre-specified 
modules. 

Mix: Offer pre-defined choices with regard to 
process aspects, thereby influencing the overall 
service experience. 

Bus: Adding or subtracting modules to or from a 
basic service offering. 

Sectional: Unrestricted combination of modules 
into a service offering. 

Source: adapted from Ulrich and Tung 1991, Ulrich 1995

Cut-to-Fit: Offer options to adapt process aspects 
of a service module during delivery without 
affecting other modules. 

Component swapping: Offer mutually exclusive 
choice options within a fixed service offering. 

Legend
Inner circle, box, triangle: service outcome dimension
Outer circle, box, triangle: service process dimension
Black: standardized

Time

Slot-modular service architectures

Bus-modular service architecture Sectional-modular service architecture

Figure 5.1 – Different types of modular service architectures based on interface conditions 

A slot modular service architecture reflects a low level of functional interface 

standardization as most functional interfaces between modules set many restrictions 
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concerning the mixing and matching of modules. Therefore, the various modules can 

only be limitedly interchanged (Ulrich, 1995). For example, in Chapter 2 we refer to 

‘the opening of a patient record’ to be used within different healthcare services and the 

choice options within travel insurance for ‘global coverage’ or ‘European coverage’ as 

examples of modules in a modular slot service architecture. These modules’ functions 

are specified in great detail and only limitedly reflect a similar nature. As a result, 

these modules can only be limitedly interchanged with other modules. For example, 

‘the opening of a patient record’ cannot be interchanged with ‘a blood test’. In the 

example of travel insurance, ‘global coverage’ can be interchanged with ‘European 

coverage’. However, these choice options cannot be interchanged with choices 

regarding the duration of the insurance, e.g., annual travel insurance or travel 

insurance for a specific period. Thus, within slot modular service architectures, the 

functional interfaces are specified with a great level of detail and set many module 

restrictions. As a result, the modules do not all reflect a similar nature, which hampers 

the mixing and matching of modules into a wide variety of service compositions.  

In a bus modular service architecture, there is a basic service offering (i.e., a fixed 

composition of modules) to which modules can be added or subtracted. The functional 

interfaces of these modules are of a similar nature (Ulrich, 1995), which makes it 

relatively easy to interchange modules. In Chapter 2, we refer to the sequence of 

courses in higher education as an example of bus modular service architecture. In 

higher education, a predefined set of modules (i.e., specific courses) is determined per 

educational program, yet students have the freedom to swap, skip or add some courses 

to their curriculum. As part of the bus logic, rules are formulated in which courses 

serve as entry requirements to other courses.  

In sectional modular service architectures, all functional interfaces are from the same 

type and there is no basic service offering to which further modules need to be added 

or subtracted. The modules within a sectional modular service architecture can be 

mixed and matched with each other in all conceivable ways (Ulrich, 1995). In Chapter 

2, we refer to banking services as an example of modular sectional architectures. 

Within banking services, customer can combine the services offered by a bank (current 

account, checking account, saving account) in many different ways.  

Thus, functional interfaces describe the mix and match rules of how modules can be 

combined and as such, provide detailed insights about how variety in terms of 

customization can be achieved. If functional interfaces are relatively more 

standardized, less restrictions concerning the mixing and matching of modules are set 

and interfaces are from the same nature. As a result, it is easier to recombine modules 

into a wide variety of service compositions, and more customization can be achieved. 
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By definition, standardization of functional interfaces reduces costs as they link 

relatively independent modules in a cost-efficient way.  

Standardization of organizational interfaces involves the aligning of work performed 

by different (professional) service providers, including customers. Drawing upon 

organizational design theory, we distinguish between three types of coordination 

mechanisms that involve coordination by standardization: standardization of output, 

standardization of work processes, and standardization of input, such as knowledge, 

skills and norms (Galbraith, 1995;Mintzberg, 1980). Standardization of output refers 

to the pre-specification of output to which all activities within a module should 

contribute, while leaving how to act and how to perform activities unspecified 

(Galbraith, 1995;Mintzberg, 1980). Standardization of work processes within the 

context of a modular design implies that the sequence in which modules are delivered 

is standardized, e.g., by protocols or process specifications (Galbraith, 

1995;Mintzberg, 1980). Finally, standardization of input within the context of a 

modular design in professional services refers to the notion that one module is 

delivered by one or multiple practitioners with pre-specified competencies who can, 

therefore, be trusted to deliver this module in a way that meets professional standards 

due to their (professional) training (Mintzberg, 1980).  

Standardization of the organizational interfaces (co-)determines cost reduction.Table 

5.1 summarizes our theoretical exploration.  
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Table 5.1 - Modularity principles and their contribution to variety and/or cost reduction 

Modular design principle  Contribution to variety and/or cost reduction 

Each module is expected to 

contribute to the overall 

service offering by fulfilling a 

specific function 

Variety:  

- Within the boundaries of the outcome definition, a 

module can be adapted to specific customer 

requirements during delivery (personalization) 

- Modules with different functions can be combined 

(customization) 

Cost reduction: 

- A fixed number of modules is pre-specified and this 

limits  customer choice  

Self-contained refers to the 

existence of relatively 

independent modules with 

intensive interdependencies 

within modules and weaker 

interdependencies between 

modules (loose coupling 

between modules) 

Cost reduction: 

- Minimal dependencies: little information needs to be 

exchanged between modules, which decreases 

coordination costs 

Use of standardized functional 

interfaces  

Variety:  

- A variety of functional modules can be combined to 

address heterogeneous customer demands 

(customization) 

- The more functional interfaces are standardized, the 

more different combinations of modules can be offered 

- Sectional architectures reflect relatively the highest 

level of standardization of functional interfaces and 

result in the most variety in services; slot architectures 

show the lowest level of functional interface 

standardization and in less options to combine modules 

Cost reduction: 

- The use of mix and match rules provide restrictions and 

thus restrictions in the level of variety 

Standardized organizational 

interfaces 

Cost reduction: 

- Use of coordination mechanisms as standardization of 

input, standardization of processes and standardization 

of output  

 

5.3 Methodology 

We deployed a multiple-case, qualitative research design involving eight cases. Due to 

the ‘how questions’ involved in this research, a case study is a valid research method 

(Voss, Tsikriktsis&Frohlich, 2002). Within our multiple case studies, we take the 

approach that professionals themselves elaborate on how the concept of modularity, 

and more specifically, the modularity principle standardization of interfaces, is 

understood and applied in their service offering. This is a similar approach to what 
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Rajahonka et al. (2013) applied in their research. This approach is required due to the 

fact that hardly any organisation applies modularity explicitly in their service offering. 

Below, we first elaborate on how we selected our cases, subsequently we will describe 

our data sources and methods and finally, we discuss how we analysed the data.  

5.3.1 Case selection 

The unit of analysis in all cases is the overall professional service architectures and 

how this architecture could be decomposed in modules and the recombination of these 

modules into full service offerings. The cases selected were similar in the following 

respects: (a.) they all involved a service architecture that reflected multiple 

professional service offering, i.e., a wide variety of services to one or several target 

groups; (b.) professionals were the main workforce. To trace common patterns in 

modular professional service designs, we also deliberately varied on three main 

dimensions: 1.) the level of input uncertainty; 2.) the level of throughput uncertainty; 

and 3.) the extent to which professional codes are highly institutionalized, or the 

service is characterized by a professionalized workforce (see Von Nordenflycht, 

2010). Although in all cases the level of input and throughput uncertainties is high 

when compared to more routine services, there is still some heterogeneity. Case 

diversity on these dimensions should provide insight into how the degree of input and 

throughput uncertainties-which is related to the required variety in service delivery 

(Larsson & Bowen, 1989)- influences the way in which a modular design is applied 

and how variety in services is provided against reasonable costs. Furthermore, all 

professional services are provided by highly-educated workers with their unique body 

of knowledge and expertise. However, some professionals belong to a professional 

group that have more self-regulatory mechanisms and professional codes for that 

occupation or field than others. Many of these moreprofessionalized groups are 

increasingly required to comply with nationally- or internationally-developed 

guidelines (Armstrong, 2002). This required need for transparency could be related to 

how the concept of modularity is applied regarding the labelling of modules in, also 

for external stakeholders, understandable terms. Table 5.2 provides an overview of the 

cases. 
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Table 5.2 - Case descriptions 

Case Size (in 

head-

count) 

Setting Customer- 

induced 

input 

uncertainty 

Throughput 

uncertainty 

Professional-

ized 

workforce 

Accountancy Medium  Offering of one 

accountancy firm 

Medium to 

high 

Medium  High 

Legal advice in 

commercial 

market 

Single or 

very 

small 

Offering of four 

independent 

agencies 

Medium Medium  High 

Ambulant 

elderly care  

Large Offering 

delivered by a 

unit within a care 

centre 

High High  Medium 

Dementia care Large Offering of an 

independent care 

centre 

High High   Medium 

Spiritual care in 

hospital 

Small Offering 

delivered by a 

unit in a hospital 

Medium High Low 

Venture 

Capitalist 

Single or 

very 

small 

Offering of three 

independent 

agencies 

High High Low 

Consultancy 

cultural change 

Large Offering of a 

consultancy firm 

High High Low 

Marketing 

advice 

Medium Offering 

delivered by a 

unit in a 

consultancy firm 

Medium Medium Low 

 

The size was labelled as ‘single’ if the service system involved only one (typically 

self-employed) professional. The size was labelled as small if the service system 

involved two to five professionals; as medium if the service system involved five to 

ten professionals; and, as large if the service system involved more than ten 

professionals. The score on customer-induced uncertainty is a relative score and based 

on the variety in demands and customers’ disposition to participate (Larsson & 

Bowen, 1989). The customer-induced input uncertainty is considered high when 

demands for the service offering are highly heterogeneous and involve customers who 

tend to participate actively in configuring their service offering. Conversely, where 

demands for the service offering were comparatively homogeneous and the customers 

were only limitedly involved in the service process itself, customer-induced input 

uncertainty was classified as low. Customer-induced input uncertainty was classified 

as medium if the demands for the service offering were somewhat heterogeneous and 

the customers had some input into configuring their own service offering. Throughput 
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uncertainty was considered high when it was impossible to predict the entire process. 

Where the process was linear, and predictable in terms of the nature, number and 

sequence of activities involved, throughput uncertainty was rated as low. A medium 

score was attached to throughput uncertainty when the sequence of activities in the 

delivery process was pre-specified to some extent (Frei, 2006 &Perrow, 1970). For 

professionalized workforce, we looked at whether the professional workers involved 

were related to a professional group with high self-regulating mechanisms, such as 

law, medicine, and accountancy. A ‘high’ score was given if all professionals involved 

related to a professionalized workforce; ‘medium’ if some of the professionals were 

related to a professionalized workforce; and, ‘low’ if none or only a few related to a 

professionalized workforce.   

Comparable to the findings of Rajahonka(2013), service providers hardly use the 

concept of modularity in practice but can consider its application and value. In order to 

discuss the modularization options, three concrete examples of modular designs were 

presented and briefly explained. These three examples reflected different 

decomposition orientations: an outcome-oriented, process-oriented, or a combination 

of outcome- and process-orientation (see Chapter 2). After explaining these examples, 

we invited the professionals to discuss which decomposition orientation they 

recognized in their own service system. One case (ambulant elderly care case) just 

finished a project to design purposefully a modular design. In all other cases, the 

professional workers had never heard of modules or a modular design but they all 

recognized one or a combination of decomposition orientations in their service system. 

Based on the decomposition orientation, we invited the professional workers to discuss 

how other modular design choices were made in the design of their service system.  

5.3.2 Data sources and methods 

In seven out of eight cases, two to four interviews were conducted with professional 

workers, leading to 24 interviews in total. In the ambulant elderly care case, we 

observed a modular design process and interviewed professionals afterwards about this 

modular design (see Chapter 4). Interviews followed a semi-structured list of questions 

(Appendix 4) with the following as main topics: (a.) the description of the service 

offering(s); (b.) the decomposition logic options (Chapter 2); (c.) the function of the 

modules created; (d.) the dependencies between these modules and between 

components in a module; (e.) coordination mechanisms used to align modules; (f.) 

how variety and cost reduction are/could be created in their modular design; and (g.) 

the expected value of a modular design. In all cases, additional documents were 

collected, such as descriptions of projects, process descriptions, strategic plans, and 

information on price models.  
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5.3.3 Data analysis 

The interview data was first transcribed then coded. Based on our theoretical framing 

(see Table 5.1), a deductive code list was developed, and all material in the case study 

database received an initial descriptive code. Table 5.3 shows the descriptive and 

interpretive codes and an example of an interview quote to which a code was assigned.  

Table 5.3 - Coding scheme 

Quotes  Descriptive 

code 

Interpretive code 

Functions of modules were labelled as: “Stay 

safe and in balance”, “Become fit and mobile” 

and “Remain fit and active” (ambulant elderly 

case) 

1. Specific 

function  

a. Specified in 

detail 

Related to outcome-

oriented decomposition 

and a customer orientation 

“We distinguish between: ‘pre-phase’, ‘placing 

in the nursing home’, ‘observation phase’,  

‘development of care plan’, ‘providing care, 

living, and wellbeing’” (dementia care in a 

nursing home case) 

b. Specified in 

general 

Related to process-

oriented decomposition 

and a professional 

orientation 

“Our decomposition into these services offer 

clients payable parts” (legal advice case) 

2. Relative 

independency 

a. Pooled 

dependencies 

between 

modules 

Related, tightly specified 

service parts and an 

outcome-oriented 

decomposition 

“Based on the scores collected during the basic 

diagnostic module, the specialist nurse can 

refer a client to the next module” (ambulant 

elderly care case) 

b. Sequential 

dependencies 

between 

modules 

Related to medium-

specified service parts and 

process-oriented 

decomposition 

“Based on information collected during the 

multiple stages [i.e., service parts] we 

determine during a multidisciplinary meeting 

what care and services  the client 

need”(dementia care) 

c. Reciprocal 

dependencies 

between 

modules 

Related to loosely 

specified service parts 

“We do not reuse our services [i.e., 

modules]… we always slightly adapt them in a 

way so they will fit together properly” 

(marketing advice) 

3. Standardized 

functional 

interface 

a. Slot service 

architecture 

Related to loosely 

specified service parts 

“Show the sequence” and “Create a decision 

tree” (ambulant elderly care case) 

b. Bus service 

architecture 

Related to medium-

specified service parts and 

process-oriented 

decomposition 

“All combinations of our services[i.e., 

modules]are possible…” (accountancy case) 

c. Sectional 

service 

architecture 

Related, tightly specified 

service parts and an 

outcome-oriented 

decomposition 

“Per phase, milestones are specified in close 4. Standardized Related to medium 
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Quotes  Descriptive 

code 

Interpretive code 

cooperation with the customer” (venture 

capitalist case) 

organizational 

interface a. 

Standardization 

of output 

specified service parts 

“To make a distinction between basic 

diagnostic, intensive diagnostic and treatment 

modules” and “As such, we can work 

according to the stepped care principle…offer 

as little as possible in order to meet a client’s 

needs” (ambulant elderly care case) 

b. 

Standardization 

of processes 

Related to tightly specified 

service parts 

“The combination of spheres [i.e., functional 

parts] is based upon the expertise of the 

consultant, as it involves complex decision 

making…” (consultancy cultural change case) 

c. 

Standardization 

of input 

Related to loosely 

specified service parts 

 

The further analysis of the data involved two main steps: a within-case analysis and a 

cross case analysis. For each case, we separately described the proposed 

decomposition(s) and to what extent the decompositions comply with the modularity 

principles: specified function, relative independence, and standardized interfaces. We 

analysed how specific the functions of the decomposed service parts were, and we 

analysed per case how the interdependencies between the functional parts could be 

characterized. Based on organizational theory, we characterized the dependencies as 

pooled, sequential, or reciprocal. Next, we analysed how the modular design principle 

standardized interface was applied, and we made a distinction between functional and 

organizational interfaces. The level of functional interface standardization was 

determined by analysing the service architecture (bus, slot, or sectional) and its related 

type of interface standardization. We labelled an architecture as ‘slot’ if per-individual 

customer rules about the mixing and matching were adapted, as ‘bus’ when there 

appears to be a pre-defined module or combination of modules to which modules 

could be added or subtracted, and as ‘sectional’ if the functional parts could be 

recombined in many different ways due to a fixed set of mix and match rules which 

apply to all customers. Finally, the level of standardization of organizational interfaces 

was determined by analysing what type of coordination mechanisms were used to 

align modules into a coherent service offering. We draw upon the three types of 

standardization: standardization of output, processes, and input. Standardization of 

output was determined by analysing the extent to which outcomes or milestones per 

module were clearly specified. Standardization of processes was determined by the 

extent to which there appeared to be a clear sequence in offering modules. 

Standardization of input was determined by means of the degree in which it was pre-

specified which professional, or which combinations of professionals are responsible 

for combining modules.  
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The final step involved a cross-case analysis in which we sought similarities and 

differences between how the modular design principles were applied, and how the 

choices in the modular design added to the provision of variety against relatively low 

costs. 

 

5.4 Results 

Below, first we describe how in each case, the interviewees’ views on how the three 

modularity principles are designed in their professional service offering. We describe 

how, in each case, functions are assigned to specific parts in the service offering, how 

self-containing parts are described as a response to the complexity that stems from 

customers’ demands, and to what extent  functional and organizational interfaces were 

standardized.  

5.4.1 Descriptions of the cases 

Strategic marketing advice: Within the strategic marketing advice case, professionals 

recognize a decomposition logic that reflects the stages professionals walk through in 

delivering their service offering. The professionals all identified three stages: 1.) 

acquaintance; 2.) writing a proposal; 3.) analysing the problem and providing advice. 

These stages are always performed in the same order. Each stage or process step has a 

standard goal. Also, per stage, a standard set of activities is specified, e.g., 

acquaintance always involvesgaining understanding, knowledge and insight about the 

organization and mapping the problem. Yet, these activities are adapted based upon 

the customer’s needs and there is much freedom to the professionals in how to 

coordinate and shape the activities within each stage. Evaluation of results of previous 

stage is input for adaptations of a subsequent stage. 

Venture capitalist: The decomposition described by the venture capitalists reflects a 

clear sequence of stages the professional follows.Venture capitalists distinguish 

between: 1.) selection stage; 2.) negotiation stage; 3.) support stage; 4.) exit stage. For 

the first two stages, a sequence of activities is pre-specified; the selection phase 

contains: a.) business plan review; b.) informal acquaintance; c.) customer due 

diligence; d.) informal due diligence; e.) formal gathering; f.) investment decision. All 

activities are adapted to the customer’s needs. Within the latter two stages, the 

appropriate activities are selected based on the customers’ needs. For example, the 

support stage might involve: financial support, HR support, or sales support. Per 

phase, customer-specific milestones are specified, and based on whether these 

milestones are achieved, the venture capitalist makes the decision whether to continue 

to the next stage or not. 
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Dementia care:Within the dementia care case, the interviewees recognized a 

decomposition logic that reflects the activities that have to be performed in order to 

submit an older adult to the nursing home. The interviewees distinguished: 1.) pre-

phase; 2.) placing in the nursing home; 3.) observation phase; 4.) establishing a life 

care plan. Per phase, the appropriate activities were selected, based upon client’s 

needs. The interviewees conceptualized the concept of a module asa ‘a shop from 

which different components could be selected’ instead of a module with highly 

interdependent components. Each profession could be characterized as such a shop: 

the doctor provides offerings concerning medication, whereas the physiotherapist 

provides offerings concerning movement and muscle strengthening. Some of these 

offerings involved highly standardized activities, such as washing and weighing. Much 

information needs to be shared to create a coherent service offering. The interviewees 

specifically mentioned multidisciplinary meetings and (electronic) patient files as 

coordination mechanisms to achieve system integration.  

Spiritual care:The interviewees described the decomposition of their service offering 

as follows: a first stage is acquaintance, which always is followed by one or multiple 

of the following three parts: 1.) treatment; 2.) approaching death; 3.) religion. These 

parts can be combined in numerous ways and not each part needs to be included. Each 

decomposed part consists of several components that involve activities such as 

thematic conversations with patients, rituals around sensemaking with illness, and 

paying attention to obstacles in treatment. These parts imply a methodological way of 

working; within these boundaries the workers are looking for a more personal 

approach. The patient’s needs, situation and experiences determine the content of the 

conversations and rituals. Also, additional activities can be added to a module in case 

of specific needs of patients. Some of the rituals are highly standardized, like going to 

church together, or praying together. Standard questions structures are used for the 

communication between the decomposed parts. The answers to these standard 

questions provide ‘the glue’ between the decomposed parts. Additionally, clients were 

served by the same employee for the full service package.   

Consultancy cultural change: The professionals of this consultancy firm apply the 

value-creation circle and decomposed their offering into the following parts: 1.) 

mobilize energy; 2.) take ownership; 3.) set direction; 4.) fulfil ambitions and redirect; 

5.) inspire others; 6.) change holistically. The formulated goals per decomposed part 

offer the consultants a frame of reference. Each decomposed part consists out a set of 

activities. For example, the decomposed part ‘set direction’ can involve the following 

activities: live through a vision, decide on strategic priorities, analyse and redesign 

organizational structure, and stimulate corporate story telling. The consultants decide 

on the combination of activities, and personalize these activities during delivery. Much 

information needs to be shared between the parts when they are combined. The 
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overview of the parts provides customers with a sort of ‘product book’. Coordinating 

the need for information exchange between parts and components is mainly based on 

‘the consultant’s expertise’.  

Ambulant elderly care: Within the ambulant care centre, professionals recognized 

decomposition into phases over time, as well as a content-based decomposition per 

phase. First, the service offering was decomposed into the phases: 1.) basic 

diagnostics, 2.) intensive diagnostics and 3.)treatment. Subsequently, these phases 

were decomposed into different content-based options. For example, the basic 

diagnostic phase is decomposed into: a.) psycho-social, b.) psycho-cognitive, and c.) 

physical and mobility. The functions of the parts reflect different customer benefits 

and domains of human functioning in which a client can experience a problem. The 

processes within the modules reflect the use of standardized activities or practices, 

such as the use of standardized diagnostic tests and therapies. These are explicated in 

detailed process descriptions, which may or may not involve multidisciplinary 

meetings and the use of vertical information systems like digital patient files. Although 

the basic diagnostic parts involve input from different disciplines, a specialist nurse is 

responsible for the complete intake, or task integration. The overview of the parts 

provides clients with a product book. Also, the professionals specified interfaces 

between the different phases in terms of rules (e.g., if score at measure x is a, refer 

patient to module y). 

Legal advice:From the interviews, it became clear that the decomposition is in a 

hierarchical manner. First, the legal advice can be decomposed into: 1.) advising; 2.) 

sparring; 3.) building a legal foundation; 4.) scanning of documents; 5.) other services. 

In turn these offerings can be further decomposed into more specific parts. For 

example, ‘building a legal foundation’ can be decomposed into eight different parts: 

a.) IT contract; b.) disclaimers; c.) settlement agreements; d.) general terms and 

conditions; e.) distribution contracts; f.) privacy statements; g.) labour agreements; h.) 

collaboration agreements. The functions of these parts reflect professional activities. 

Within each part, different activities can be distinguished, such as ‘intake/identifying 

wishes’, ‘making a risk assessment’ and ‘sparring/advising on agreements’, but not all 

activities are required to deliver a part. The legal advisor and customer discuss which 

parts they think are necessary. In delivering the modules, the professional workers 

make use of very standardized text fragments: sentences, sections, paragraphs, 

templates and formats, essentially component sharing modularity. Moreover, due to 

implicit and highly institutionalized professional codes, the need for information 

exchange between the parts is minimized. The decomposed parts reflect a product 

book, and can be recombined in many different ways. A coherent service offering is 

created by making one legal advisor responsible for each customer, i.e., task 

integration.  
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Accountancy services:The accountancy case distinguishes between a wide variety of 

offerings that all have a specific function, such as providing financial reports, auditing, 

fraud investigation, salary administration, and tax advice. The functions of these parts 

reflect different types of activities that these professionals typically can offer. The 

decomposed parts involve standardized activities and processes, some of which are 

performed digitally, like in salary administration and tax declarations. As a result, 

some modules offer more possibilities than others to personalize to individual 

needs.Due to implicit and highly institutionalized professional codes, the need for 

information exchange between the parts is minimized. A customer can select one part 

or multiple parts in any combination, without this increasing the information 

processing need.  

Table 5.4 summarized our main findings per case. We recognized three types of 

professional service architectures in the case descriptions, each applying different 

strategies to provide variety against reasonable costs. We elaborate on these three 

professional service architecture types below. 
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Table 5.4 – Overview of application of modularity principles in eight cases 

 Strategic 

marketing 

advice 

Venture 

capitalist 

advice 

Dementia 

care in 

nursing 

home 

Spiritual 

care in a 

hospital 

Consultancy 

cultural change 

Ambulant 

elderly care 

Legal advice 

to companies  

Accountancy 

services 

Specific 

function 

refers to 

Phases the 

professional 

goes 

through: 

acquaintanc

e,  writing a 

proposal, 

analysing a 

problem, 

and 

providing 

advice 

Phases the 

professional 

goes 

through: 

selection 

stage; 

negotiation 

stage; 

support 

stage; exit 

stage 

Phases a 

professional 

goes through: 

pre-phase, 

placing in 

nursing 

home, 

observation, 

establish care 

plan 

Different 

domains in 

which 

customers 

need support:  

Treatment, 

approaching 

death, 

religion 

Different 

customer 

benefits or 

domains in 

which customers 

need support: 

mobilize energy; 

take ownership; 

set direction; 

fulfil ambitions 

and redirect 

Different 

customer 

benefits, or 

domains in 

which customers 

need support: 

basic 

diagnostics 

psycho-social, 

psycho-

cognitive, and 

physical and 

mobility 

Professional 

activities (e.g., 

sparring; 

building legal 

foundation) 

and to specific 

service 

products (e.g., 

disclaimers, 

privacy 

statements) 

Professional 

activities ( 

e.g., auditing, 

fraud 

investigation, 

tax advice) 

Relative 

indepen-

dence 

Per phase, 

customer-

specific 

outputs are 

defined, and 

accordingly 

the required 

inputs, 

activities, 

and 

resources 

are 

organized 

Per phase, 

customer-

specific 

outputs (i.e., 

milestones) 

are defined 

and 

accordingly, 

the required 

inputs, 

activities 

and 

resources 

Per phase, 

customer-

specific 

outputs are 

definedand 

inputs, 

activities and 

resources are 

organized 

around these 

outputs 

Construction 

of content-

based parts 

which can be 

easily reused 

and adapted 

to customer’s 

needs, e.g., 

‘approaching 

death’  

involves 

rituals such 

as praying  

Construction of 

content-based 

parts which can 

be easily reused 

and adapted to 

customer’s 

needs, e.g., ‘set 

direction’ 

involves the 

standard tool: 

stimulate 

corporate story 

telling 

Construction of 

multidisciplinar

y content-based 

parts which can 

be easily reused 

and adapted to 

customer’s 

needs, e.g., ‘fit 

and mobile’ can 

be used in 

multiple service 

offerings, but 

need to be 

Highly 

independent 

service parts 

(based on 

professional 

codes);  costs 

are clearly 

specified per 

service part 

Highly 

independent 

service parts 

(based on 

professional 

codes) 
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 Strategic 

marketing 

advice 

Venture 

capitalist 

advice 

Dementia 

care in 

nursing 

home 

Spiritual 

care in a 

hospital 

Consultancy 

cultural change 

Ambulant 

elderly care 

Legal advice 

to companies  

Accountancy 

services 

around 

these 

outputs  

are 

organized 

around the 

outputs 

adapted during 

delivery to 

individual 

customer needs    

Functional 

interface; 

degree of 

standardizat

ion in terms 

of 

modularity 

type and 

mixing and 

matching 

rules 

Bus and 

slot;  based 

on the 

outcome of 

each phase 

individual 

customer 

mix and 

match 

possibilities 

are 

formulated 

Bus and 

slot;  based 

on the 

outcome of 

each phase 

individual 

customer 

mix and 

match 

possibilities 

are 

formulated 

Bus and slot;  

based on the 

outcome of 

each phase 

individual 

customer mix 

and match 

possibilities 

are 

formulated 

Bus and 

sectional; all 

clients first 

receive 

acquaintance, 

which is 

followed by a 

combination 

of other 

modules 

followed by a 

customized 

combination 

of other 

modules 

Bus and 

sectional; all 

combinations 

are possible, yet 

there are some 

sequences pre-

specified in 

which modules 

could best be 

offered  

Mainly bus; 

rules for 

combinations of 

modules that fit 

well together are 

formulated, but 

modules can be 

added  or 

subtracted 

Mainly 

sectional; all 

possible 

combinations 

of modules are 

possible 

Mainly 

sectional; all 

possible 

combinations 

of modules 

are possible 

Organizatio

nal 

interface, 

type(s) of 

standardizat

ion 

employed 

Standardizat

ion of input, 

standardizat

ion of 

output 

Standardizat

ion of input 

and  

due to task 

integration, 

the need for 

coordinatio

n is reduced  

Standardizati

on of input, 

and use of 

care dossiers 

Standardizati

on of input 

and due to 

task 

integration 

the need for 

coordination 

is reduced, 

some 

Standardization 

of input, 

standardization 

of output by 

means of a 

product book, , 

some 

standardization 

of work 

Standardization 

of input, 

standardization 

of output by 

means of a 

product book 

and 

standardization 

of work 

Standardizatio

n of input, 

standardization 

of output by 

means of a 

product book, 

standardization 

of work 

processes, 

Standardizatio

n of input, 

standardizatio

n of output by 

means of a 

product book 

and 

standardizatio

n of work 
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 Strategic 

marketing 

advice 

Venture 

capitalist 

advice 

Dementia 

care in 

nursing 

home 

Spiritual 

care in a 

hospital 

Consultancy 

cultural change 

Ambulant 

elderly care 

Legal advice 

to companies  

Accountancy 

services 

standardizati

on of work 

processes, 

and use of 

care dossiers.   

processes processes 

(mainly in basic 

diagnostic 

modules), care 

dossiers 

information 

systems and 

digitized work 

processes  

processes 
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5.4.2 – Balancing variety and costs: Three alternative professional service 

architectures 

Based on the case descriptions presented in Table 5.4, we identified three alternative 

professional service architectures: ‘loosely specified, professional-oriented’, 

‘mediumspecified, customer-oriented’, and ‘tightly specified, professional-oriented’. 

The main differences between these professional service architectures are discussed 

below. An overview of the main characteristics of these professional service 

architectures is shown in Table 5.3. 

Loosely specified, professional-oriented professional service architectures 

In the first three cases, i.e., strategic marketing advice, venture capitalist and dementia 

care for elderly, a process-oriented decomposition approach was applied. In these three 

cases, the stages in the service delivery process formed the basis for a modular design. 

These stages are usually offered in the same sequence, and at the end of each stage, it 

is decided whether the service offering is continued or not. Per stage, a sequence of 

activities is distinguished. Typical for these cases is also that they hardly specify 

“what” is delivered in these different stages; the service outcome is only loosely 

specified. Furthermore, the decomposition in functional parts is developed from a 

professional perspective, i.e., the starting point in decomposing are the stages 

professionals go through during the service delivery. Although each part or stage has 

its own function, the decomposed parts are not self-containing, i.e., information from 

previous stages is used in subsequent stages. Dependencies between stages or parts are 

sequential, and sometimes even reciprocal. At the end of each stage, customer-specific 

mix and match rules are formulated, concerning whether and how the service delivery 

is continued. As such, the functional interfaces are limitedly standardized and can be 

characterized as ‘slot’. The dominant form of the organizational interface is 

standardization of input, i.e., coherence in the service offering was often created by 

one experienced professional in the daily execution of their work. This reduced the 

coordination costs. In addition to this, mechanisms with high levels of information 

processing capacity were used, e.g., multidisciplinary team meetings, to share 

information between stages in which multiple professionals were involved. 

Organisational interfaces also involved sharing information with customers; the 

evaluation of service outcomes of a preceding stage serves as input for the next stage 

and was a main topic in meetings with customers.  

The main focus of this professional service architecture is to provide variety in supply 

that matches the heterogeneous and customer demands. Based upon customers’ 

demands, mix and match rules are formulated or adapted. As such, variety is still 

achieved through a considerable degree of ad-hoc customization. Also, as service parts 

are only loosely pre-specified, much freedom exists to adapt these service parts during 
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delivery. Therefore, besides ad-hoc customization, variety is also provided by means 

of personalization.  

Medium specified, customer-oriented professional service architectures 

A second type of professional service architecture we identified in the cases is labelled 

‘medium specified, customer-oriented’. In three cases: spiritual care, consultancy in 

cultural change and ambulant elderly care, combinations of both outcome and process-

oriented decomposition were applied, which mostly resulted in relatively tighter or 

medium-specified self-containing parts. This second way of modularization was 

described by the interviewees as a way of offering both customers and professionals a 

frame of reference for the options in service offering. Functions of modules were 

specified in terms of meaningful benefits for potential customers. For example, the 

treatment phase in the service offering in ambulant elderly care was decomposed in a.) 

become fit and mobile, e.) stay safe and in balance, and f.) effectively dealing with 

illness and decline. The functional interfaces in these cases can be characterized 

mainly as ‘bus’. A general logical sequence in modules offered is traceable. However, 

within this logical sequence, there is freedom to choose any combination, although 

some combinations of modules seem to have a closer fit than others. Besides, there is 

the option to add extra modules. This reflects a sectional architecture. It seems that the 

formulation of this standardization in functional interfaces can result in higher 

awareness of how tasks could be allocated to the professional workers. For instance, in 

the ambulant elderly care case, the development of basic diagnostic modules resulted 

in the reallocation of these activities from professionals with diverse disciplinary 

background to a single professional discipline, i.e., a specialised nurse. This reduced 

the need for information sharing between modules as less time and effort is now 

needed to align tasks and the tasks are performed by a lower educated (read: lower 

paid) professional. In other words, these organizational interfaces reflect lower 

(coordination) costs. The need for information sharing between modules was managed 

by applying diverse forms of organizational interface standardization, such as rules, 

actor-activity-diagrams, and procedures.  

The focus in this professional service architecture is on providing variety by means of 

combining medium pre-specified modules and on reducing the coordination costs by 

means of standardized functional and organizational interfaces. The cases that applied 

this type of professional service architecture focused on providing variety against 

lower costs through creating relatively more self-containing parts and minimising the 

need to process information between modules. Furthermore, an explicit aim was to 

increase transparency to customers about the professional services the organization 

could deliver. As the modules were medium pre-specified, variety was also provided 
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by means of personalization, as during delivery the modules’ process dimension could 

be slightly adapted based on customers’ needs.  

Tightly specified, professional-oriented professional service architectures 

A third type of professional service architecture we identified in the cases is labelled 

‘tightly specified, professional-oriented”. Outcome-oriented decomposition logic can 

be recognized in these cases, e.g. legal advice to companies and accountancy services. 

The interviewees described modularization as a way to offer customers “payable 

parts” and to pre-specify the processes within these parts. Although the professionals 

wanted to deliver payable parts to customers, the decomposition reflected their 

professional approach in delivering the service. The cases were characterized by high 

levels of functional and organizational interface standardization. Due to the high levels 

of functional interface standardization (i.e., sectional), the functional parts can be 

combined in many different ways.  The service parts are pre-specified in a great level 

of detail (i.e., tightly specified), which seems to be mainly the result of highly 

institutionalized practices such as (implicit) rules, laws, and regulation agreements. 

Due to the pooled interdependencies between modules, the need for information 

exchange between the parts was regarded as minimized. However, not all parts are 

completely self-containing as in some cases there might appear a sequential 

interdependence between the parts, for example “an annual report needs to be finished 

before tax declarations”. However, limited coordination effort was needed when 

multiple parts were reused and combined. In the legal advice case, one professional 

was responsible for delivering a coherent service package.  

The main focus in this service architecture was to provide variety against low costs by 

mixing and matching pre-specified modules. This pre-specification occurred in a great 

level of detail (i.e., tightly specified) and often these specifications conform to explicit 

and formalised codes of the professional group. Due to this tight pre-specification, less 

opportunity exists for adapting modules during delivery (i.e., personalization). Variety 

was mainly realised through combining modules.  

 

5.5.Discussion 

This research identified three types of professional service architectures, which reflect 

different ways in which a large variety of services against reasonable costs can be 

achieved: loosely specified professional-oriented, medium-specified customer-

oriented, tightly specified professional-oriented. These professional service 

architectures differed in how the three modular design principles were applied and 

consequently how variety in services against reasonable costs was achieved. This 
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chapter shows that the design choices concerning the three modular design principles 

seem to be related. Below, we will first provide a summary of the main findings. Then 

we will elaborate on how the three professional service architectures relate to the 

contingencies of input uncertainty, throughput uncertainty, and professionalized 

workforce. Finally, we will formulate three propositions on how the three professional 

service architectures contribute to providing service variety against reasonable costs.  

5.5.1 Summary of main findings 

Table 5.5 provides a summary of the main findings. Table 5.5 shows a pattern in the 

way modularity in the three professional service architectures is designed and the 

focus on either variety in service or relatively low costs. More specifically, we show 

that the uses of more pre-specified modules that are only loosely connected correspond 

with higher levels of functional standardization and comparatively more output 

standardization to regulate coordination between service providers. This professional 

service architecture focusses relatively the most on providing customized service 

delivery against low cost. On the opposite side, variety is aimed relatively more at 

where only loosely specified modules are designed so that sequential and reciprocal 

dependent modules are connected. This architecture has lower levels of functional 

interface standardization and uses relatively more expensive organizational interfaces 

as multidisciplinary meetings to discuss deliverables to customers (Fixson, 200;, 

Sanchez & Mahoney, 2002). Sometimes, the need for organizational interface 

specification was diminished, as one module previously delivered by several 

professionals was handed over to one professional, and as many to all modules were 

delivered by the same professional(s), i.e., task integration. Therefore, this chapter 

shows the importance of making a conceptual distinction between functional and 

organizational interfaces, which is also put forward by De Blok et al. (2014) and 

Spring and Bonomi Santos (2014). 
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Table 5.5 – Relationship between professional service architectures and modular design 

principles  

 Loosely specified, 

professional-oriented 

Medium specified, 

customer–oriented 

Tightly specified, 

professional-

oriented 

Specific function Functions are loosely 

specified and are made 

specific during delivery  

A fixed number of 

functional parts are 

medium pre-specified. 

Within the boundaries 

of these function 

specifications, small 

adaptions can take 

place during delivery 

(personalization)  

A fixed number of 

functional parts are 

tightly pre-

specified 

Relative 

independence 

Sequential and reciprocal 

dependencies between 

the modules 

Sequential and pooled 

dependencies between 

the modules 

Pooled 

dependencies 

between the 

modules  

Standardized 

interface 

   

functional 

interface 

Low level of functional 

interface standardization. 

A bus is pre-specified, 

yet rules of how modules 

can be attached or not 

detached; slot 

architecture 

Medium level of 

functional interface 

standardization.  

Sectional and bus 

architecture 

High level of 

functional interface 

standardization 

Sectional 

architecture 

organizational 

interface  

Standardization of input; 

professionals are 

responsible for 

coordination between 

modules; in case a 

module   is delivered 

initially by different 

disciplines and one 

discipline takes all tasks  

over, then this  task 

integration  reduces the 

coordination need  

 

Multidisciplinary 

meetings to discuss 

clients 

ad-hoc standardization of 

output  

Standardization of input 

by means of deliberate 

task allocation, 

standardization of 

processes by means of 

general process 

descriptions (i.e., the 

bus), and 

standardization of 

output by means of 

product books 

Standardization of 

input and output 

based on 

professional codes. 

Main focus Provision of variety by 

means of ad-hoc 

customization and 

personalization 

Provide customization 

and personalization 

against lower costs 

Provide 

customization 

against lower cost 
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5.5.2 Professional service architectures and contingencies 

Table 5.6 provides an overview of the three professional service architectures types 

identified in this study, and if there is a relationship between the characteristics of a 

professional service and the architecture.  

Table 5.6 – Overview of the professional service architectures and the service characteristics 

Professionalservic

e architecture 

Cases Customer- 

induced 

input 

uncertainty 

Throughput 

uncertainty 

Professionalized 

workforce 

Loosely specified, 

professional-

oriented 

Dementia care High High Medium 

Venture capitalist High High Low 

Marketing advice Medium Medium Low 

Medium specified, 

customer-oriented  

Ambulant elderly 

care 

High High Medium 

Spiritual care Medium High Low 

Consultancycultura

l change 

High High Low 

Tightly specified, 

professional-

oriented 

Accountancy Medium/high Medium High 

Legal advice Medium Medium High 

 

Table 5.6 shows a relationship between the type of professional service architecture 

and the levels of customer-induced input uncertainty, and throughput uncertainty and 

the degree of professionalized workforce. In professional services, characterized by 

medium levels of input and throughput uncertainties and high levels of 

professionalized workforce, the ‘tightly specified, professional-oriented’professional 

service architecture was applied.In professional services characterized by high to 

medium levels of input and throughput uncertainties and medium to low levels of 

professionalized workforce, the ‘mediumspecified, customer-oriented’ and ‘loosely 

specified, professional-oriented’professional service architecture were applied. Thus, it 

seems that the professionalized workforce influences the degree to which functional 

parts are pre-specified. Institutionalized professional codes may contribute to the tight 

specification of a fixed set of modules. The professionals were stimulated or forced 

through rules and guidelines from the institutionalised professional group to develop a 

set of relatively independent pre-specified building blocks. This pre-specification of 

parts in turn makes it impossible for customers to freely specify what they would like 

to receive. Pre-specifying functional parts based on professional codes and rules is a 

means of dealing with customer-induced uncertainty (Larsson & Bowen 1989).  

Below we will discuss in more detail how the design choices underlying the three 

professional service architectures affect the balancing between variety and costs.We 
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will develop propositions concerning how the three professional service architectures 

contribute to providing a large variety of services against relatively low costs. 

5.5.3 Propositions 

Based on three professional service architectures described in this chapter, we will 

present three propositions on how these professional service architectures may 

contribute to balancing variety and costs. These propositions provide guidance for 

future research.  

With respect to the professional service architecture ‘loosely specified professional-

oriented’, we noticed that the interviewees in these cases stated that complex 

interactions were required between customers and service providers. Much 

information exchange between the customers and service providers has to take place to 

define customer demands (Larsson & Bowen, 1989). The need identification and 

selection of service parts that best fits customer needs were complex and time-

consuming activities. Neither the customer nor the service provider had a type of 

choice option menu from which to select the appropriate functional service parts. As 

such, the customer and service provider co-created the functional parts and both had a 

pivotal role in creating a customized service offering. This type of professional service 

architecture is often described in the studies that research modularity in professional 

services (De Blok et al., 2010b; Meyer&DeTore, 2001; Meyer, Jekowsky& Crane, 

2007). For example, De Blok et al. (2010a; 2010b), state that the need identification 

and service package configuration are time-consuming activities within modular 

elderly care. This type of professional service architecture seems to be the least 

modular as the functions are specified in less detail, there still exists considerable 

interdependencies between the ‘functional’ service parts, and the functional interfaces 

are the least standardized. It is, however, difficult to indicate whether these 

professional service organizations have made fewer efforts to apply modularity in their 

design, or whether these professional services are less suitable for modularization.  

This type of professional service architecture results in the provision of variety, but 

seems to make less use of functional and organisational interface standardization as a 

means to reduce costs. Standardization of functional and organizational interfaces may 

not be possible in these services due to relatively high levels of customer-induced 

input uncertainty and throughput uncertainty. Within these cases we traced that in 

these settings, the identification of modules could also stimulate finding ways to 

reduce costs. For example, by making a single professional responsible for delivering 

the combination of modules, it diminishes the need for coordination. Moreover, 

making a highly experienced professional, and possibly a professional who relies on 

institutionalized, yet tacit rules and forms of inference, may reduce costs in these types 
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of professional services. However, overall these service architectures are mainly 

aiming at providing variety. This results in Proposition 1.   

Proposition1: The more professional service architectures can be characterized as 

‘loosely specified, professional oriented’, the more then that complex information 

exchange between customer and service provider is required, which in turn results in 

low functional and organizational interface standardization and rather costly, ad-hoc 

provision of variety. 

The service architectures ‘mediumspecified, customer-oriented’, and‘tightly specified, 

professional-oriented’ reflect the three modular design principles more clearly. We 

elaborate on these professional service architectures below, starting with‘tightly 

specified professional-oriented’ professional service architecture.  

The ‘tightly specified, professional-oriented’ professional service architectures reflects 

a pre-defined set of functional parts, which commonly involve professional activities, 

which are relatively independent (i.e., pooled dependence between the modules). In 

this type of professional service architecture, choice options are transparent and as a 

result, customization can be provided in a less ad-hoc manner, compared to ‘loosely 

specified, professional-oriented’service architectures. Due to the transparent choice 

options, customers can easily select the modules that best fit their needs and as such, 

create a customized service offering. Due to this transparency provided by the 

professional service architecture, the complex interdependencies between customers 

and professionals (Larsson & Bowen, 1989) were simplified. The ‘tightly specified 

professional-oriented’ architectures involve an embedded form of coordination 

(Fixson, 2005). Due to this embedded coordination, less information needs to be 

exchanged between modules, and low bandwidth coordination mechanisms can be 

used during service delivery. The decomposition of the service offering into these 

functional parts seems to be highly influenced by the professionalized workforce. 

The‘tightly specified, professional-oriented’ service architectures are applied in 

services with a professionalized workforce, and relatively low to medium levels of 

input and throughput uncertainties. Variety could be provided in a cost-efficient 

manner. This results in Proposition 2.  

Proposition 2: The more professional service architectures can be characterized 

as‘tightly specified, professional oriented’, the more transparent choice options are 

created, and the more functional and organizational interfaces are standardized, which 

in turn result into the provision of customization at reduced (coordination)cost 

Propositions 1 and 2 reflect a continuum with, on the one end ‘loosely specified, 

professional-oriented’ and on the other end, the ‘tightly specified, professional-

oriented’ architectures. These professional service architectures mainly vary in the 
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level of detail in which service parts are pre-specified. Besides the level of detail in 

which service parts are specified, we found that the orientation used (i.e., customer 

orientation or professional/provider orientation) to pre-specify these parts also 

differed. We suggest that in order to deliver person-centred variety, a customer 

orientation in pre-specifying service parts is a prerequisite. This can offer customers 

transparent choice options, which in turn may contribute to the feeling of being 

involved in service delivery. Also, in order to offer person-centred variety, a medium 

level of detail in pre-specifying service parts also contributes to the provision of 

person-centred variety. We observed that the cases that applied ‘mediumspecified, 

customer-oriented’professional service architecture, pre-specified a set of service 

parts, but within these service parts, there exists freedom to slightly adapt the service 

parts, or personalize, to individual customer needs during delivery. Thus, the precise 

nature of customer’s demands does not need to be known upfront, yet the main 

differences in customer demands must be known (e.g., by means of a population 

segmentation, see Chapter 3). Moreover, the focus in this design lies in combining 

components which certain groups of customers always use together into one module. 

Due to this particular focus, the dependence between modules is reduced and it is 

possible to use low bandwidth coordination mechanisms to align modules into an 

overall service offering. In the third type of professional service architecture modules 

are medium pre-specified. However, it is the customer-orientation that enables 

‘mediumspecified, customer-oriented’ professional service architectures to provide 

person-centred variety for relatively low coordination costs. This results in Proposition 

3. 

Proposition 3: It is the customer-orientation within the ‘mediumspecified, customer-

oriented’professional service architecture that results in the balance between person-

centred variety and low coordination costs.  

 

5.6 Conclusion 

In this paper, we tried to increase the basic understanding of how modularity in the 

design of professional service offerings in terms of the three modular design 

principles, (Schilling, 2000; Ulrich, 1995;Duray et al., 2000) could contribute to 

balancing variety and costs. Our most relevant finding is that three professional service 

architectures emerged. These three architectures mainly differed in the degree of 

interface standardization (both functional and organizational) and in the perspective 

they choose for decomposing their service offering, i.e., a relatively more customer-

oriented or more professional-oriented perspective. The first variant labelled ‘loosely 

specified, professional-oriented’was aimed mainly at variety with putting only limited 
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effort in reducing costs. The second variant, the ‘medium specified, customer-

oriented’ modularity adopted more of a customer perspective and labelled modules as 

for customers understandable service values and deliveries and applied some degree of 

functional and organisational interface standardization. Cases that applied this variant 

focused on reducing coordination costs through creating relatively, highly self-

containing modules and minimising the need to process information between modules. 

It follows that this variant also contributed to increasing transparency and 

accountability due to the pre-specification of functional parts. The third professional 

service architecture ‘tightly specified, professional-oriented’ aimed to reduce costs 

through developing tightly specified and easy reusable parts based on institutionalized 

professional codes and rules. Information processing needs between parts was 

minimised as well. In the two cases that applied this third variant, the legal advice and 

the accountancy cases, the professionals were stimulated or forced through rules and 

guidelines from the institutionalised professional group to develop more standardized 

building blocks.  

Further, we noticed the important role of task integration in the modular designs. In the 

‘loosely specified, professional-oriented’ variant, professionals often executed an 

entire self-containing part on their own. This implied that the coordination ‘burden’ of 

interdependent tasks was executed by a single professional, which diminished the 

advantages of creating self-containing parts. In the ‘mediumspecified, customer-

oriented’ variant, the coordination task within a self-containing part was also allocated 

to a single professional, however, this happened only after the tasks within the self-

containing parts as well as the coordination within this part and between parts were 

highly explicated and formalized. Therefore, a relatively lower educated professional 

could execute all the activities within these parts. This shows how, in the second 

professional service architecture type, costs could be lowered in two ways: the use of 

low bandwidth coordination mechanisms and the execution of tasks by lower-educated 

employees. 

5.6.1 Limitations and future research 

A major limitation of this study is that only one of the cases applied a deliberately 

designed modular supply. The difficulty that we approached during this study was that 

modularity and associated concepts discussed in this thesis were not (yet) explicitly 

used in the practices studied. A modular way of working had only been deliberately 

chosen by one case organization (i.e., the case organization where we also researched 

the modular design process). All other cases had not deliberately designed their service 

offerings in a modular fashion. As the service providers were not familiar with the 

concepts used in this thesis, misinterpretation was a risk. We provided the interviewees 

with figures and examples of modular service designs to (partly) overcome this risk. 
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Also, after explaining to the interviewees the concept of modularity, we carefully 

checked whether they understood the main modular design principles, by asking them 

to describe the modular design choices made in their service offering.  

Future research could focus on modular design processes through analysing and 

comparing service offering designs that have been moredeliberately designed in 

accordance with modularity principles. Moreover, by comparing different, deliberately 

designed modular service offerings, future research could also systematically evaluate 

the effects of such designs on actual performance. Thus, does a customer perspective 

indeed result in a better balance between variety and coordination costs compared to a 

professional perspective? The three propositions formulated in this research provide a 

starting point for future research.  
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CHAPTER 6 

General discussion 

 

6.1 Introduction 

In professional services, it has become an ever more pressing challenge to answer the 

heterogeneous and complex customer demands, while at the same time reduce costs. 

More specifically, in healthcare this challenge refers to the political pressure 

healthcare organizations face to deliver person-centred care, while at the same time 

budgets are limited. The concept of modularity has been proposed as a partial answer 

to this challenge. Modularity in its most abstract sense refers to the degree to which it 

is possible to separate and recombine a system’s parts (Schilling, 2000). It is widely 

applied and studied within the context of product and production process design (Starr, 

2010). Within the context of professional service offerings, modularity is an emerging 

concept that lacks conceptual clarity (Voss &Hsuan, 2009; Rajahonka, 2013). In both 

research and in practice, the term ‘module’ is used for a wide variety of constituents. 

Explanations of the conceptual reasoning as to why these service parts are labelled 

‘modules’ are mostly lacking. This lack of conceptual clarity is the first research gap 

that has been addressed in this thesis.  

The second research gap addressed in this thesis concerns the feasibility of modularity 

in the design of professional service offerings. The specific professional service 

characteristics, notably the high levels of uncertainty, challenge the application of 

modularity in terms of pre-specifying a set of relatively independent possible service 

parts upfront. A further challenge lies in the refractory socialization (Argyris, 1992) of 

the professionals engaged in the service delivery who highly value their professional 

autonomy (Taylor, Hawley &Ebrary, 2010; Von Nordenflycht, 2010). Therefore, it is 

relevant to consider how a managerial concept like modularity is and can be applied 

within such a professional context. The influences of the contingencies, i.e., the 

characteristics of the service and its institutional context, at the way in which 

modularity is applied in professional service design have never been systematically 

addressed. Moreover, why and whether some applications appear to be more modular 

than others has also never been reflected upon.  

Our analyses of the lack of conceptual clarity and of the feasibility of modularity in 

professional services designraise considerations about modularity’s contributions to 

balancing variety and costs in professional services. When it is actually unclear what 

constitutes a module and a modular service design within the context of professional 
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services, no conclusions can be drawn about the effects. Especially within the context 

of healthcare, modularity had been proposed as a means to achieve person-centred 

services for relatively low costs (Bohmer, 2005; De Blok et al., 2012; De Blok et al., 

2010a; 2010b;Chorpita, Daleiden& Weisz, 2005; Meyer, Jekowsky& Crane, 2007). 

Nevertheless, it was still unknown how the concept of modularity might best be 

applied to achieve such a balance. Therefore, the third research gap addressed in this 

thesis involved the limited understanding of how each of the various identified 

applications of modularity will contribute to balancing variety and costs in a 

professional services context. More specifically, I focused on this gap within a 

healthcare context, in which this aim is translated as balancing person-centred care and 

costs. Person-centred care involves striking a better balance between the 

heterogeneous clients’ needs and their consumption of scarce healthcare supplies 

(Mead & Bower, 2000;Michie, Miles &Weinman, 2003;Auerbach, 2001; 

Kiesler&Auerbach, 2006;Rijckmans et al., 2007). 

These three interrelated gaps in the literature, namely a.) the lack of conceptual clarity 

of what constitutes a module in professional service settings; b.) the feasibility of 

modularity in the design of professional service offerings in view of the specific 

service and institutional characteristics; and c.) the forms of modularity which can be 

translated to and implemented in professional services, if it is to help balancing 

(person-centred) variety and costs, have been addressed in Chapters 2 through 5 of this 

thesis. In this final chapter, I provide a summary of the main findings and then reflect 

upon the thesis’ findings by discussing their theoretical and practical implications. 

Finally, I discuss the limitations of this thesis and provide suggestions for future 

research.  

 

6.2 Summary of main findings 

This summary of the main findings is structured according to the four research 

objectives of this thesis. The first research objective was formulated as follows: 

Research Objective 1: Enrich service modularity theory and practice by:a.) surveying 

the different options available to break down service offeringsinto modules, b.) by 

identifying the design choices underlying them, and c.) by developing contingency-

based arguments for these design choices in decomposing service offerings. 

To this end, a systematic literature review of empirical research papers on service 

modularity led to a design framework consisting of three consecutive, though partly 

iterative, design steps to break down a service offering into modules. The three design 

steps were labelled as follows: 1.) defining the boundaries of the service offering that 
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will be decomposed; 2.) determining the decomposition level(s) at which functional 

service parts will be identified; and 3.) identifying the most relevant interdependencies 

between functional service parts and isolating them. Together the design choices made 

within these three steps reflect decomposition logic.  

The review showed that most empirical research papers pay no explicit attention to the 

design choices described in our design framework. That is, no explicit attention is paid 

to the boundary setting, the decomposition level, and how dependencies between 

modules are minimized. I argued that the determination of the decomposition logic is 

essential in designing a modular service offering. Without an explication of the 

decomposition logic, what is labelled as a service module might, might not, or might 

only partly, fulfil the requirements of a module. Indeed, in the empirical literature, we 

came across many ‘service modules’ that apparently did not deserve that label. 

Because of the lack of explicit design choices in the empirical literature, we decided to 

proceed by deducing the theoretically possible decomposition logics in services. That 

is, guided by our design  framework, we explicated the choices per design step, and 

could thus identify six decomposition logics: 1.) a single level, process-oriented 

decomposition logic; 2.) a single level, outcome-oriented decomposition logic; 3.) a 

single level, combined outcome-process logic; 4.) a multilevel, outcome-oriented 

decomposition logic 5.) a multilevel, process-oriented decomposition logic and 6.) a 

multilevel, combined outcome-process logic.  

In applying this classification to the available empirical research papers, we found that 

non-routine service offerings were mainly decomposed at a single decomposition 

level, whereas routine and semi-routine service offerings were hierarchically 

decomposed. We interpreted this as follows: in non-routine service settings with their 

many reciprocal interdependencies (Thompson, 1967), it is apparently more difficult to 

isolate interdependencies within service parts that can then be designated as modules. 

As a result, the more fine-grained multilevel decompositions are harder or indeed 

impossible to attain. Our second finding was that when the modularization aim 

emphasized providing variety, this always brought an outcome-based orientation. This 

can be understood in the way that outcome-oriented decomposition logic makes the 

variety more transparent to customers than a process-oriented one 

(Pekkarinen&Ulkuniemi, 2008).  

As the Chapter 2 findings showed that in most empirical research explicit design steps 

and underlying design choices had been neglected, I decided to research a modular 

design process with more explicit steps and did so within a healthcare context. This 

modular design process involved two trajectories: a.) a pre-design one in which we 

analysed the heterogeneity of demands; and b.) the actual design process by a 

multidisciplinary group of professionals. Chapter 3 describes the pre-design trajectory 
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and Chapter 4 the actual design process. Below, I first elaborate on the results of 

Chapter 3. The research objective of Chapter 3 was the following: 

Research Objective 2: To develop a characterization of the heterogeneity in demands 

that forms the input for designing a person-centred modular supply within the context 

of healthcare. 

The specific focus of Chapter 3 was the heterogeneity in demands. The general 

modular systems theory of Schilling’s (2000) states that a moderate level of 

heterogeneity is essential to the feasibility of a modular design (Schilling, 2000; 

Schilling &Steensma, 2001). Too little heterogeneity in demands implies that 

customers would accept a single configuration, and thus there is no use of defining 

different modules (Schilling, 2000). Too much heterogeneity in demands implies that 

customers require unique configurations and that they do not accept configurations 

consisting of pre-specified parts. The heterogeneity in demand can be analysed in 

many different ways, though a critical requirement is that the heterogeneity is 

recognizable. Only then can a modular supply that answers this heterogeneity be 

developed (Schilling, 2000). Within the context of healthcare, limited attempts have 

been made to characterize heterogeneity in demands with the aim to develop modules 

that can answer this heterogeneity.  

In Chapter 3, we performed a population segmentation study, focussing on the elderly 

population living in the Northern part of The Netherlands. Chapter 3 shows that it is 

empirically possible to reduce heterogeneity of demands that older adults face into five 

meaningful segments: ‘feeling vital’,‘difficulties with psychosocial coping’, ‘physical 

and mobility complaints’, ‘difficulties experienced in multiple domains’, and ‘feeling 

extremely frail’. Our findings offer convincing empirical validation for earlier 

proposals to segment populations based on experienced demands (Lynn et al., 2007), 

translated in our case as ‘unfulfilled health-related needs’. Moreover, the same 

segments were found in two other population-based studies. The assumption is that 

within each segment, individuals will have a percentage of shared difficulties or 

complaints. This communality in demands may render the development of re-usable 

modules that answer these demands in a cost-efficient manner. Our results also 

suggested a relationship between need-based segments and the resourceused per 

segment. That we found such segmentation for a non-routine professional service such 

as healthcare for elderly is a first step in demonstrating the feasibility of modularity in 

the design of professional service offerings.  

In Chapter 4, we describe and analyse a modular design process in which two of the 

above mentioned segments, i.e., ‘difficulties with psychosocial coping’, ‘physical and 

mobility complaints’, were used as a starting point for a modular services design: the 

design process intended to develop care and service offerings for a newly established 
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primary care centre. This design process involved a bottom-up approach to develop 

modules each answering a portion of the shared demand. The design framework 

provided in Chapter 2 was used to systematically analyse the design choices made 

during the design process. The third research objective of this thesis was formulated as 

follows: 

Research Objective 3: To a.) provide insights into how professionals craft the concept 

of modularity in the design of their service offering and b.) uncover through which 

arguments they legitimize or reject the modular design principles. 

In the service modularity literature, limited attention is paid to the process of designing 

a modular service offering. Also, Chapter 2 raised the question of why the three 

modular design principles are not explicitly addressed in most studies, leading to 

professional service designs that are not really or not fully modular. A contextual 

factor which might explain why the modular design principles are only partially 

applied in professional services designis their institutionalized professional context. 

The institutional context refers to the specific culture, rules and identity that are 

reinforced through institutions like the educational system, the professional codes and 

the professional associations (Taylor, Hawley &Ebrary, 2010).  

The data revealed three partly overlapping modular design phases: ‘the sense-making 

phase’, ‘the decomposition phase’ and ‘the module design phase’. The focus of the 

activities and design choices involved in these phases moved from the outcome 

dimension of the service offering towards the process dimension of the service 

offering. During ‘the sense-making phase’, the professionals elaborated on specifying 

functions that clearly reflected customer benefits (i.e., the service outcome dimension), 

whereas during ‘the module design phase’, the focus was more on deciding which 

disciplines fulfil which tasks and how interdependent tasks should be aligned and 

coordinated (i.e., the service process dimension). Also, during these different design 

phases, the arguments used by the professionals differed in terms of institutions they 

relied on. At the beginning of the design process, the professionals relied more on 

‘new professionalism’, whereas at the end of the design process the professionals 

relied more on ‘old professionalism’. How we interpreted this finding was that the 

more the professionals focused on the service outcome dimension during the modular 

design process, the more they relied on the idea of providing value by means of 

transparent choice options answering different clients’ needs, which legitimized the 

application of modularity in the design of their service offering. However, the more 

the professionals focused on the service process dimension during the modular design 

process, the more they relied on their current practices, on their professional 

autonomy, and the less legitimation they sensed for the application of modularity in 

the design of their service offering. Thus, it seems that the more the design activities 
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and choices affected the day-to-day practices of the professionals, the less the 

professionals legitimated the modular design. Another explanation for the finding that 

professionals relied more on old professionalism during the later stage of the design 

process can be found in the context of change management. It might bethat the more 

the design process progresses, the less challenging (intrinsically motivating) the design 

activities and the more the attention for a transformational design process faltered.  

The professional service design resulted in modules with functions that reflected 

specific customer benefits as ‘stay fit and mobile’, ‘stay safe and in balance’. The level 

of detail in which the different modules were pre-specified differed. The basic 

diagnostic modules, delivered by a nurse, were pre-specified in a great level of detail, 

whereas the intensive diagnostic and treatment modules delivered by ‘elite 

professionals’ were pre-specified on a more general level. The latter modules, 

therefore, offered more opportunities for personalization during delivery compared to 

the basic diagnostic modules. The modular service design contributed to a more 

person-centred variety as the different options available were made transparent by 

means of clear customer benefits. As such, elderly clients could be involved in 

configuring their own care and shared decision-making was promoted.Also, by mixing 

and matching the appropriate modules, an individualized treatment can be provided 

(Mead & Bower, 2000;Michie, Miles &Weinman, 2003;Auerbach, 2001; 

Kiesler&Auerbach, 2006;Rijckmans et al., 2007). At the same time, costs were 

reduced as a fixed number of modules were pre-specified, and thus elderly clients 

could not freely specify what they would like to receive. Also, the professionals 

formulated some mix and match rules that restrict the mixing and matching and thus 

the level of variety. Specifically, the basic diagnostic modules could be aligned with 

the other modules by using low bandwidth coordination mechanisms. As such, 

coordination costs were kept low. Moreover, staffing costs were reduced by handing 

over these modules to one, relatively cheaper, discipline: a nurse.  

The identified potential of balancing person-centred care and costs by means of pre-

specifying modules and standardizing these modules’ interfaces in Chapter 4, triggered 

the further exploration of this potential in the wider field of professional services. In 

Chapter 5 the main focus is on how modules are being combined to provide variety for 

relatively low costs. This focus on combining modules provides a nice addition to 

Chapter 2, where the focus was more on decomposing a service offering. The fourth 

research objective was formulated as follows: 

Research Objective 4: To identify how modularity in the design of professional service 

offerings can contribute to balancing variety and costs 

In Chapter 5, based on recent research (Spring &Bonomi Santos, 2014; De Blok et al., 

2014), we propose a theoretical distinction between functional interfaces and 
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organizational interfaces. Functional interfaces consider the outcome-dimension of a 

service offering and describe the mix and match rules that guide how functional 

service parts can be mixed and matched in order to provide an integral answer to 

specific customers’ demands. Organizational interfaces refer to the process-dimension 

of a service offering and are the coordination mechanisms through which 

interdependent tasks between modules performed by different professionals (and the 

customer) or units are integrated. Theoretically, both types of interfaces between 

modules can be standardized, which may contribute to the cost-efficient recombination 

of modules in a variety of configurations.  

The results of our multiple case studies in Chapter 5 reveal three main types of 

professional service architectures: ‘loosely specified, professional-oriented’, 

‘mediumspecified, customer-oriented’ and ‘tightly specified, professional-oriented’. 

These three main types of professional service architectures differ in foci concerning 

balancing variety and costs. This balancing issue has been worked out in different 

detail levels and perspectives at which functional parts are pre-specified, in different 

types of interdependencies between pre-specified service parts, and in the degree to 

which interfaces are standardized. In the ‘tightly specified, professional-oriented’ a 

limited set of functional service parts are pre-specified on a high level of detail, 

referring to specific activities to be performed by the professional. Due to the high 

level of detail in which parts are pre-specified, limited freedom exists for the 

professional to adapt these service parts during delivery. The functional interfaces of 

the service parts are highly standardized and as such, the functional parts can be easily 

recombined in a wide variety of configurations. Therefore, variety is mainly provided 

by means of customizations, and costs are kept low by offering a limited set of pre-

specified modules.   

In contrast, in the ‘loosely specified, professional-oriented’ service architecture 

functional service parts are specified at a low level of detail and as such, these 

architectures reflect less fine-grained decompositions (Chapter 2). The functional 

service parts refer to stages a professional goes through, and the customer and service 

provider co-created the functional parts and both had a pivotal role in creating a 

customized service offering. The functional interfaces are limitedly standardized and 

were (re)formulated per customer and rather high bandwidth coordination mechanisms 

were used to create a coherent service offering. Thus, relatively costly ad-hoc 

customization is provided by professional services that applied this type of 

professional service architecture. The third ‘mediumspecified, customer-oriented’ 

professional architecture differed from the other two types in terms of level of detail in 

which functional parts were pre-specified, but mainly in the perspective that was used 

to describe the service parts. The professional services that applied this third type of 

professional service architecture applied a customer perspective (rather than a 
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professional perspective) in making variety transparent. The resulting service parts 

reflected clear customer benefits, and within these parts there was still freedom to 

slightly adapt the module during delivery. Also, much effort was put into standardizing 

organizational interfaces to keep coordination costs low. Thus, person-centred variety 

was provided at relatively low coordination costs.  

 

6.3 Theoretical contributions 

Based on the summary of this thesis provided in Section 6.2, in this section, I discuss 

the theoretical contributions of this thesis structured around the three main research 

gaps presented in Chapter 1 and in Section 6.1 of this Chapter, namely a.) the lack of 

conceptual clarity of what constitutes a module in professional service settings; b.) the 

feasibility of modularity in the design of professional service offerings considering the 

contingencies service characteristics and the institutional context; and c.) how 

modularity in professional service design could contribute to balancing variety and 

person-centred care with costs.  

6.3.1 Conceptual clarity 

This thesis demonstrates that what constitutes a module in professional services is 

even more unclear than is often assumed (Voss &Hsuan,2009;Rajahonka, 2013). This 

thesis shows that a lack of clarity exists in: 

- What is decomposed: what is actually modularized is limitedly discussed in most 

research and a clear conceptualization and boundary setting of the service system 

to be modularized is lacking. Next to decomposing the service offering, which is 

the service system that was the object of modularization in this thesis, some studies 

also included coordination processes (Chorpita, Daleiden& Weisz, 2005), 

management processes (Geum, Kwak& Park, 2011; Meyer, Jekowsky& Crane, 

2007) or resources and facilities (Voss &Hsuan, 2009;Geum, Kwak& Park, 2011) 

in conceptualizing the service system to be modularized. 

- How the three modular design principles are applied: it often remains unclear what 

design choices are made with respect to the modular design principles specific 

function, relative independence and standardized interface. Service modules’ 

functions refer to a wide variety of constituents (i.e., process steps, activities, 

facilities and customer aims) and are specified on different levels of detail. The 

interdependence, both within and between, identified or denominated service 

modules is hardly identified nor is it discussed how interdependencies between 

modules are minimized. Finally, the conceptualization of interfaces is only recently 
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discussed in the literature (Spring, Bonomi Santos, 2014; De Blok et al., 2014), yet 

how interfaces can be standardized is limitedly reflected upon. 

In order to create more conceptual clarity concerning what involves a module within 

the context of professional service offerings, a ‘design orientation’ (Salvador, 

Forza&Rungtusanatham, 2002) was applied throughout this thesis. In applying such a 

design orientation, I did not assume that a modular supply ‘just happens/evolves 

naturally’ nor did I treat modularity in service design as a given characteristic. Rather, 

I assumed that modularity is the result of a set of (deliberate) design choices 

concerning the three core modular design principles: specific function, relative 

independence and standardized interfaces. Throughout this thesis, I unravelled the 

design choices following from the three modular design principles and discussed the 

different ways to interpret these design choices. In other words, I did not only provide 

‘open’ design choices, I also discussed the choice options. Table 6.1 provides an 

overview of the modular design choices identified throughout this thesis and the 

design questions that can be used for further interpretation of the design choices.  

Table 6.1 –Overview design choices to provide conceptual clarity 

Design choice Design questions 

1. Identify and 

characterize the 

heterogeneity in 

demands of the target 

group 

1a. For whom to develop a modular service offering? (Ch. 3 & 

4) 

1b. How to minimize heterogeneity in demands (for 

professional service offerings?) (Ch. 3) 

1c. To what extent is the resulting heterogeneity feasible for a 

modular offering? (go/no go) (Ch. 3 & 4) 

2. Delineating the 

boundaries of the 

service system 

2a. Focus on service offering: along which dimensions to 

define the service system to be modularized (i.e., include the 

outcome dimension, include the process dimension, include 

both)? (Ch. 2 & 5) 

2b. Which service functions need to be considered given the 

demand? (Ch. 2 & 5) 

3. Determine how a 

module’s functions 

need to be specified 

3a. At what levels of detail can modules’ functions  be 

specified? (Ch. 2 & 5) 

3b. How to define module functions, i.e., define functions in 

terms of customer benefits or in terms of  process stages or 

activities (Ch. 2, 4 & 5) 

4. Determine the type 

of dependence 

allowed between 

modules (i.e., pooled, 

sequential, reciprocal) 

4a. What types of dependencies are allowed between modules? 

(Chapter 2, 4 & 5) 

4b. Analyse the dependencies from a customer perspective or 

from a provider perspective? (Ch. 4 & 5) 

5. The degree of 

interface 

standardization 

5a. To what extent can functional interfaces (i.e., mix and 

match rules) be standardized? (i.e., apply a slot, bus or 

sectional architecture?) (Ch. 5) 

5b. To what extent can organizational interfaces be 

standardized (Ch. 4 & 5) 
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For reasons of both conceptual clarity and transparency to the customer, I suggest 

identifying target groups for whom to develop a modular service offering (Design 

Choice 1). Without an explanation of the heterogeneity in demands, it is hard or even 

impossible to develop modules that reflect functions that answer the heterogeneity in 

demands. As a consequence, module’s functions tend to often reflect rather general 

process descriptions (e.g., diagnosis, treatment, aftercare), which may be too general to 

comply with the modular design principle ‘specific function’ (Design Choice 3). I 

further suggest only including the service activities to the client, i.e., the ‘direct’ 

service components whose common outcomes constitute a function for the client 

(Design Choice 2). In other words, I conceptualized services by having an outcome, 

and a process dimension (Grönroos, 2000), and I did not distinguish between 

‘coordination’ or ‘management’ modules directed at supporting supply processes. This 

thesis shows that, due to the process dimension of service offerings (Grönroos, 2000), 

there often tends to be a sequential dependency between the (professional) service 

parts (Design Choice 4). This sequential dependence, in turn, results in functional mix 

and match rules involving entry requirements (i.e., a client has to finish module 

Abefore starting with module B, and process descriptions for the purpose of 

coordination (Design Choice 5).  

Furthermore, this thesis shows that the design choices explicated in Table 6.1 are at 

least partially related and together reflect different decomposition logics (Chapter 2) 

and professional service architectures (Chapter 5). Based on the design choices 

explicated in Table 6.1, I identified six theoretically possible decomposition logics and 

three professional service architectures. These decomposition logics and professional 

service architectures are also partially related. Professional services that reflecta 

‘loosely specified, professional-oriented’ architectures apply a ‘single level, process-

oriented’ decomposition logic. Professional services that reflect a ‘mediumspecified, 

customer-oriented’ architecture apply a ‘multilevel, combined-orientation’ 

decomposition logic. A ‘tightly specified, professional-oriented’ architectures applies a 

‘multilevel, outcome-oriented’ decomposition logic. Figure 6.1 represents the 

combined overview of the decomposition logics identified in Chapter 2 and the 

professional service architectures identified in Chapter 5. The placement of the three 

professional service architectures in Figure 6.1 shows that both the vertical and the 

horizontal axes can be considered as continuums. The vertical axis of Figure 6.1 

reflects the level of detail at which service parts are pre-specified. The horizontal axis 

reflects a continuum with on the one extreme the functions of modules reflecting 

outcome’s and clear benefits for the customer, whereas on the other end of the 

continuum the modules reflect process-steps, or stages from a provider’s perspective.  
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Figure 6.1 – Combined overview of decomposition logics and professional service 

architectures 

By unravelling and explicating the design choices underlying a modular (professional) 

service design, this thesis provides transparency concerning the different ways the 

three modular design principles can be applied in (professional) service design. This 

transparency structures the service modularity debate, and contributes to uniformity in 

terminology. As a result, this thesis facilitates comparative studies by preventing 

researchers from comparing apples and oranges.  

6.3.2 Feasibility of modularity in the design of professional service offerings 

In order to analyse the feasibility of modularity in professional services, I used a 

contingency perspective throughout this thesis. I showed that the decomposition logics 

and the professional service architecture are (partially) related to the inherent service 

characteristics customer-induced input uncertainty and throughput uncertainty 

(Chapters 2 & 5) and the degree of a professionalized workforce (Chapter 5). Chapter 

2 shows that service offerings characterized by high levels of input and throughput 

uncertainties were characterized by less fine-grained decompositions and thus less 

specific module functions. In Chapter 5, similar findings are presented within the 

context of professional services, which are generally characterized by high levels of 

inputand throughput uncertainty (Larsson& Bowen, 1989). Chapter 5 shows that 
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professional services characterized by medium levels of input and throughput 

uncertainties  and high levels of a professionalized workforce, the service offering is 

decomposed in a rather fine-grained manner. The highly professionalized workforce 

implies highly institutionalized codes and rules (Lewis &Brown, 2012; Von 

Nordenflycht, 2010), which in turn may force the professionals to design a service 

offering in which service parts are pre-specified in more detail. Thus, this thesis shows 

that within the context of professional services, the levels of input and throughput 

uncertainties and the degree of professionalized workforce are related to the level of 

detail at which service parts can be pre-specified (i.e., the vertical axis of Figure 6.1) 

and consequently with the feasibility of a modular service design.  

The results of Chapter 4 further suggest that the institutional context also has a 

dominant influence on the feasibility of a modular service design. In Chapter 4, we 

observed that professionals developed modules that were pre-specified at different 

levels of detail, i.e., the basic diagnostic modules were pre-specified at more detail 

compared to the intensive diagnostic and treatment modules. Hence, we propose that 

high levels of input and throughput uncertainties may render a fine-grained 

decomposition and detailed pre-specifying service parts less feasible unless this 

uncertainty has been institutionalized in a way that makes much of the heterogeneity 

and uncertainty analysable for the professionals involved. In other words, there appear 

to be highly institutionalized professional codes that facilitate the classification of 

input and throughput uncertainties by means of codifying the client’s problem. This 

classification of uncertainty by means of codifying in healthcare contexts is often 

referred to as triage. Consequently, I suggest that professional services with high levels 

of input and throughput uncertainties and low levels of professionalized workforce are 

limitedly feasible for a modular service design. However, in professional services with 

comparatively lower levels of input and throughput uncertainties (i.e., medium) and a 

professionalized workforce, modularity is a feasible design method. 

6.3.3 Modularity and  the delivery of  person-centred variety at reduced costs 

The starting point for researching the concept of modularity was its associated 

potential to balance (person-centred) variety and costs. This thesis shows that 

modularity can contribute to this balancing, but that this heavily depends on how 

modular design choices are made (see Table 6.1 and Figure 6.1). A design choice with 

a dominant contribution to the design of person-centred care for lower costs is the way 

in which heterogeneity in demand is characterized, as this design choice also 

influences later design choices. When heterogeneity in demand is characterized by 

which service a client is using (profession-oriented), or by specific diseases 

(pathology-oriented), the starting point is not the client as a person. It follows that the 

designed modules will not be person-centred. This thesis shows that and how 
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heterogeneity can be analysed in terms of experienced unfulfilled needs of the client 

population, which offers a sound starting point for designing person-centred service 

offerings.  

Furthermore, this thesis shows that besides a person-centred characterization of 

heterogeneity in demand, an outcome/customer-orientation in pre-specifying modules 

contributes to providing person-centred variety. Modules that are the result of an 

outcome/customer-orientation involve a combination of components which certain 

groups of customers always use together.Service modules which reflect a process or 

professional-orientation (i.e., service provider)involve combinations of processsteps or 

activities which a professional goes generally through. Applying an 

outcome/customer-orientation in a modular design contributes to the provision of 

person-centred variety, as the different options available are made transparent by 

means of clear customer benefits. As such, clients can be involved in configuring their 

own service offering and shared decision making is promoted. Also, by mixing and 

matching the appropriate modules, an individualized treatment can be provided (Mead 

& Bower, 2000;Michie, Miles &Weinman, 2003;Auerbach, 2001;Kiesler&Auerbach, 

2006;Rijckmans et al., 2007).  

In Chapter 4, I show that professionals did not instantly feel comfortable with applying 

an outcome/customer-orientation in designing their modular service offerings. 

However, the outcome/customer orientation in modular service design helps to 

unfreeze the status quo of how services are offered (Lewin, 1947). Rather than pre-

specifying modules that reflect a profession (the physiotherapy module) or a disease 

(the depression module) orientation, the outcome/customer orientation helped the 

professionals to pre-specify modules which reflected customer benefits (the ‘become 

fit and mobile’module). Moreover, I argue within this thesis that applying an 

outcome/customer orientation in designing modular service offerings contributes to 

more deliberate decision making concerning the process dimension of the service 

modules. An example is the choice to make one professional responsible for the 

integral delivery of a module that involves tasks which were formerly delivered by 

multiple disciples. This afforded lower personnel and coordination costs and thus 

lower overall costs.  

Chapter 4 also shows that it is hard for professionals to apply an outcome/customer 

orientation throughout the entire modular design process. The more design discussions 

about the outcome dimension were interwoven with discussions about ‘who’ delivers 

what and about how coordination between professionals could be achieved (i.e., 

process dimension), the less person-centred the resulting modular design choices. 

During these intertwined discussions, the focus was no longer on developing modules 

with a clear customer benefit, but rather on ‘turf wars’ (Mintzberg, 1980) and thus 
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back to a professional orientation. As a result, these choices barely resulted in person-

centred service offerings or in lower costs.  

 

6.4 Practical contributions 

The findings of this thesis indicate that modularity is feasible in professional service 

design. Moreover, I demonstrated how modularity in professional service design can 

contribute to balancing variety and costs, yet I also showed that this balancing strongly 

depends on how underlying modular design choices are made and that there may be 

limits as to the degree of modularity attainable. Table 6.1 provides an overview of the 

underlying design choices identified throughout this thesis. Below I will elaborate on 

these design choices in terms of a roadmap towards modularizing a professional 

service offering. The presented roadmap involves six design steps, and their 

description includes pitfalls and points for attention. The roadmap presented in this 

section aims at developing a modular service offering that facilitates the delivery of 

person-centred care at lower costs and is based upon the design processes described in 

Chapter 3 and 4.  

Step 0: Determine modularization aims 

Before starting with a modular design process, professional service organizations 

should formulate aims that they would like to achieve by modularizing their service 

offering. Although the overall aim of applying modularity in (professional) service 

design is to balance variety and costs, it is a matter of degree as to whether the aim 

emphasizes more at providing variety or at lowering costs, and the emphasis may be 

path dependent (Mahoney, 2000). Within the context of professional services, 

modularity focusses on providing variety in a more cost-efficient manner by 

rationalizing the options in a hitherto unstructured supply system, where any client 

wish is answered. As such, transparency for clients as well as the professionals 

themselves can be enhanced.  

Step 1: Identify target groups and their demands 

A first step in developing a modular service design is to identify the target group(s). 

Within this thesis, I presented five elderly segments that can be used as target groups 

for which to develop person-centred modular elderly care (Chapter 3).  

Pitfall: Using perceived unfulfilled needs of target groups as a starting point is 

relatively new in healthcare. Care professionals are used to providing care and services 

based on a specific medical problem or disease that a client brings forward, such as 

diabetes, a hip fracture, or high blood pressure. This thesis shows that care 
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professionals did not feel instantly comfortable with developing care for target groups 

with less supply-oriented needs specifications and instead more person-centred 

formulated unfulfilled needs they experienced, such as: "I feel gloomy and tense 

instead of content and happy with my life".  

Focus of attention: Get a clear overview of the demands of the target groups and in 

what dimension(s) the demands of target groups differ from each other. Heterogeneity 

in demands can be analysed and explicated by means of a population segmentation 

study, which are commonly based on survey data. In order to gain a more in-depth 

overview of heterogeneity in demands, the population segmentation could be extended 

with interviews and panel discussions with individuals from the different segments. 

During these interviews the following questions could be addressed: what do you still 

need; what needs can you fulfil yourself; what are your particular strengths; what 

services would add value for you that you otherwise would miss?  

Step 2: Compose (multidisciplinary) taskforce 

It is important that representatives of care professions, management and clients that 

have a say are involved in the design of modules. These representatives can ensure that 

the ideas discussed at the meetings are fed back to their constituencies and vice versa. 

Care professionals need to be involved in the design process in order to create a sense 

of ‘ownership’ of the new service design. Also, it is important to involve a 

representative of the management, in order to make sure that the ideas discussed at the 

meetings match the organizations’ strategy.  Clients should be involved in order to 

make sure that the developed modules are valuable answers to their unfulfilled needs.   

Pitfall: A pitfall is that during the design process the members of the taskforce find 

that certain disciplines that had not yet been involved should have been involved. 

While representatives of these disciplines may join the taskforce at this later stage 

during the design process, they will have missed important meetings and may have 

difficulty in catching up and actively contributing.  

Focus of attention: Before starting with the actual design process, management or the 

directors of the organization need to set the stage, clarify their expectations and 

identify goals to be met. These goals and expectations must guide the choice for the 

disciplines and professionals to be involved in the taskforce. The taskforce may also 

involve disciplines from other organizations. It is important to pay specific attention to 

how the goals and expectations of management correspond with the expectations and 

goals of the professionals who are candidates for joining the taskforce. The modular 

design will only reach its full potential when the members of the taskforce are 

motivated and willing to contribute to the overall goal of the modular design process. 
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A stakeholder analysis, including an analysis of the goals and motivation of the 

potential members of the taskforce, may help at this stage. 

Step 3: Explain the concept of modularity and specify module’s objectives 

During the first meeting, management presents their goals like, for instance, why 

modularize and their choices concerning delineation (Step 2). Also, an expert in the 

field of modularity presents the core ideas of a modular design, i.e., modules should 

have a specific function, modules are relatively independent and have standardized 

interfaces. Modularity is an abstract concept, so it is important that good examples are 

provided (see for example: www.riksjatravel.nl). By visualizing appealing examples of 

the concept, modularity will appeal to the imagination of the care professionals (and 

participating clients). Subsequently, care professionals need to formulate 

(sub)functions in terms of person-centred objectives that meet the needs of the target 

market. For example, for the target group ‘difficulties with psychosocial coping’, the 

following functions could be formulated: ‘better cope with loss’ and ‘enhance self-

reliance’.  

Pitfall: Formulating person-centred objectives that answer the needs of the target 

market requires care professionals to identify with the target group and to let go of 

their professional orientation and domain. This is difficult. Many professionals 

formulate objectives based on their own profession or are used to solving concrete 

problems.  

Focus of attention: It is important that during the discussion, there is someone who 

constantly brings forward the voice of the client, the older adult. This can be done by 

asking questions during the group discussions such as: "do you think that these older 

adults think this is important / do they really need this?" This person-centred thinking 

should be encouraged by continuously bringing forward the voice of the older adults 

from a certain target group. Also, older adults can be involved during the design 

process by means of consultation, or letting a representative of the target group 

actively participate in the taskforce.  

Step 4: Explicate content-wise components of care and their interrelation 

Once the taskforce agreed upon the objectives, they need to explicate what needs to be 

delivered content-wise to achieve this objective. The members of the multidisciplinary 

taskforce form smaller groups around specific objectives. In these smaller groups, they 

define which components jointly meet the objective. For example, the module with the 

objective 'become fit and mobile’ consists of the content–wise components 'muscle 

strengthening' and 'advice about nutrition'. Also, the taskforce should explicate how 

different modules are related in terms of content. For example, the relationshipbetween 
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diagnostic modules and treatment modules could be explicated by means of rules, i.e., 

in case of diagnosis A, refer to treatment module A; in case of diagnosis B, refer to 

treatment module B.  

Pitfall 1: The pitfall in this step is that "who" delivers something is regarded as a 

component (e.g., physiotherapist). Who provides something is not a component; a 

component includes what is delivered to a client content-wise.  

Focus of attention 1: The role of the expert in the field of modularity is to clarify what 

exactly is meant by components. Components refer to the smallest identifiable parts 

that still fulfil a function, but that cannot be offered individually. Modules are the 

central building blocks of a modular design and components the identifiable but not 

separately deliverable parts in modules.  

Pitfall 2: A second pitfall in this step is that modules can be formulated that consist of 

many different components and that for every client, a different combination of 

components is selected. A module is not a shop from which appropriate components 

per client can be selected. A module consists of components that are always offered 

together.  

Focus of attention 2: The role of the expert in the field of modularity to raise the 

question: “are these components always offered together for this target group?”This 

usually means that a module involves multiple touch points between the expert in the 

field of modularity and the taskforce. The members of the taskforce are responsible for 

the content of the modules, but it is the task of the expert in the field of modularity to 

ensure that the modules reflect the modular design principles as far as possible.  

Step 5: Optimizing the pre-specified modules and define organizational interfaces  

When the modules are described in terms of content-wise components, the next step is 

to optimize the work organization within the module. The level of input and 

throughput uncertainties determine the degree in which the work organization (i.e., 

who does what and when) within a module can be pre-specified. To do so, the 

taskforce starts with deciding which disciplines need to involved in module delivery. 

This decision can be made quite deliberatelybecause the content of the modules is 

defined in the previous step. Subsequently, the disciplines that play a role in a module 

can together optimize the module in terms of service delivery specification. The level 

of detail in which this optimization is possible, depends on the level of input and 

throughput uncertainties. A tool for mapping service delivery specification is 

ActorActivityDiagrams (AADs). These diagrams list which activities are undertaken 

and in what order and who is responsible for these activities. Dependencies can also be 
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very explicitly described in AAD schemas. Figure 6.2 shows an example of an AAD 

diagram. Appendix 5 provides a legend of the symbols used in AADs.  

Client GP Receptionist
Information

-system
Specialist nurse

client

cliënt

Explain 

questionnaire

Read results 

questionnaire 

and medial 

history

Fill in questionnaire

Deliver basic 

diagnostic module

Client going home

Referal(incl. medical history)

Plan appointment

Welcome and 

explanation

Confirm appointment

Feedback GP

 

Figure 6.2 – Example of AAD 

Besides defining dependencies between tasks within a module, within this step, 

dependencies between modules also need to be explicated. AADs can also help in 

visualizing the dependencies between modules and how these dependencies are 

managed.  

Pitfall: A pitfall during this phase is that domain discussions/ turf wars play a 

dominant role. Some professionals want to emphasize their role in the care processes 

that need to be described, thereby inducing a supply-orientation instead of offering 

customer value and reducing (coordination) costs.   

Focus of attention: The expert in the field of modularity needs to rely upon the 

content-wise descriptions of the modules as explicated in the previous step. Moreover, 

the expert can raise questions like: "Who can best deliver this combination of 

components?"By relying on the content-based descriptions of the modules, more 

deliberate design choices concerning who delivers can be made.   

Step 6: Closure of development process 

The formulated modular offering, for example in the form of a module book, can be 

presented by members of the multidisciplinary taskforce to their constituencies and to 

the clients. 
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The presented road map, including six design steps and their pitfalls and points for 

attention, provides managers and other practitioners within the context of professional 

services with a practical tool to develop person-centred modular service offerings. 

More specifically, this roadmap describes how a client-orientation can be used during 

a design process. The population segmentation, described in Chapter 3 isof course a 

key starting point in applying a customer-orientation in designing modular service 

offerings. As such, the practical contribution of this thesis lies in a description of 

person-centred elderly segments and a roadmap reflecting a customer perspective to 

develop modular service offerings, which together contribute to the development of 

person-centred variety for lower costs. This roadmap is one way to design person-

centred, cost-efficient modular service offerings and there are certainly more ways to 

skin a cat. I, nevertheless, hope that my roadmap will inspire practitioners to make 

deliberate design choices about decomposing and recombining their service offerings.  

 

6.5 Limitations and future research opportunities 

As every research, this thesis also has its limitations and these form the start of and 

provideopportunities for future research. Below, I will first address some of the 

limitations of this thesis and the difficulties I encountered during this research process. 

Second, I will elaborate on further research opportunities.  

6.5.1 Limitations 

This thesis discusses the feasibility of a modular design in balancing person-centred 

variety and costs. However, I do not provide empirical evidence that a modular design 

actually results in person-centred variety for lower costs. It is difficult to provide 

empirical evidence that a modular service design actually results in person-centred 

variety for lower costs, as developing a (paper-based) modular service design is one 

thing, yet to put this into practice is another. Putting a modular service design into 

practice involves, for example, marketing activities that contribute to a transparent 

overview of the available modules on a website or in a brochure so that clients will be 

informed about the options available. Without a transparent overview of the modular 

supply, clients can never take control and will be less involved in decision making. 

Another example involves planning activities arising from the notion of shared 

resources. A combination of service modules can be delivered by (in part) the same 

professionals. This dependency arising from shared resources can be managed by the 

development of planning rules concerning the selection and prioritizing of these 

modules. Certain planning activities are also limitedly discussed in this thesis. A 

direction for future research is to involve these planning and the earlier mentioned 
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marketing activities in researching how service modularity can contribute to the 

delivery of person-centred variety for lower costs.  

Another limitation of this thesisis that it does not discuss the financing of the person-

centred modules. During the modular design process described in Chapter 4, we 

observed that the financing of healthcare limitedly matched a person-centred modular 

services offering. The financing is disease-oriented and based on care operations 

performed by a single discipline, rather than on multidisciplinary input directed at 

producing client value. The health insurance company was not keen on financing 

person-centred modules that involve the input of multiple disciplines. I limitedly 

researched the influence of the health insurance company on the development of 

person-centred modules. Therefore, my suggestion for future research is to also 

actively involve health insurers during the design process and examine their reasoning 

and influence on the development of person-centred modular service offerings.  

Also, this thesis provides primary data of only one modular design process. Although 

multiple design processes were followed during this research project, only one resulted 

in a modular design. Other design projects I observed were either not completed, or the 

results did not focus on service offering redesign. This limitation is probably the result 

of modularity being an emerging concept in (professional) service design and only a 

few studies researched a modular design process within a professional service setting 

(Chorpita, Daleiden& Weisz, 2005; Meyer &DeTore, 2001; Meyer, Jekowsky& 

Crane, 2007). I tried to overcome this limitation by using additional data on six other 

cases that already (partly) applied modularity in the design of the service offering 

(Chapter 5). Against a theoretical design framework that explicates the design choices, 

I compared the ways in which the emergent concept of modularity was applied in 

practice. It stands that the results would have been stronger when data of multiple case 

studies describing modular design processes in the context of professional services 

could have been compared (Yin, 2009).  

Related to the constraints met in finding cases that provide insight into modular design 

processeswas the difficulty that modularity and other associated concepts discussed in 

this thesis were not explicitly used in practice. A modular way of working was 

deliberately chosen by only one case organization (i.e., the case organization where I 

also researched the modular design process). All other cases did not deliberately 

design their service offering in a modular fashion. As the service providers were not 

familiar with the concepts used in this thesis, misinterpretation was a risk. We 

provided the interviewees with figures and examples of modular service designs to (at 

least partly) overcome this risk. Also, after explaining the interviewees the concept of 

modularity, we carefully checked whether they understood the main modular design 

principles.  
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6.5.2 Future research directions 

An opportunity for future research would be to compare different decomposition logic 

and design approaches to modularize a service offering. Within this thesis, I focus on a 

design approach which involves a multidisciplinary group of professionals whom 

together develop a modular supply. Another design approach is described by Chorpita 

et al. (2005), who compared treatment protocols for different psychological conditions 

and identified a set of common parts. The different design approaches can be 

compared in terms of design process and outcomes. The approach described in 

Chapter 4 of this thesis can be characterized as a ‘bottom-up’ approach, as the modular 

service offering is developed from scratch. The approach described by Chorpita et al. 

(2005) can be characterized as more ‘top-down’ as they describe the decomposition of 

a given set of treatment protocols. It would be interesting to compare a relatively more 

‘bottom-up’ approach with a relatively more ‘top-down’ approach. It would be 

interesting to see how the resulting modular designs differ. Do all roads lead to Rome, 

i.e., equifinality, or does the design method affect the resulting service 

architecture/offering and constituting modules and mixing and matching rules? 

Another opportunity for future research involves investigating the relationship 

between a modular service design and service performance. This thesis shows that 

multiple types of decomposition logics and professional service architectures are 

possible, and it would be interesting to study how these different types actually 

contribute to performance, in terms of affording person-centred variety and lower 

costs. As modularity has been associated with performance dimensions such as 

management of complexity and  innovativeness (Ulrich, 1995; Baldwin & Clark, 

2000; Ethiraj&Levinthal 2004b), it would be interesting to also consider the effect of 

modularity on these performance dimensions. More specifically, the performance of 

modular designs generated by a bottom-up versus a top-down approach could be 

compared. Different kinds of decomposition logics and professional modular 

architectures could be compared. For instance: does an outcome oriented modular 

design indeed result in relatively more person-centred service delivery?  

Also, a deeper analysis of the fit between service characteristics input and throughput 

uncertainties and the type of modular design requires further research. In this thesis, I 

compared the application of the three modular design principles: specific function, 

relative independence and standardized interface in different professional services. In 

this comparison, I did not involve professional services characterized by a high level 

of input uncertainty and a low level of throughput uncertainty, or at low levels of input 

uncertainty and a high level of throughput uncertainty. As a result, I cannot comment 

on the individual effects of input uncertainty nor throughput uncertainty on the 

application of the modular design principles. Therefore, my suggestion for future 
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research is to select multiple cases that are characterized by extreme levels of either 

input- or throughput uncertainty and to analyse their effect on the application of the 

modular design principles.  

 

6.6 Concluding remarks 

This thesis contributes to a.) a sharper conceptualization of what modularity involves 

within the context of professional service offerings and b.) a better understanding of 

the merits and of the boundaries in applying modularity in professional services. By 

explicating the central design choices underlying a modular service design, I stress that 

modular service design is not something that just ‘happens’ or slowly ‘evolves’. In 

contrast, it is the result of a complex and time-consuming design process involving 

choices that are contingent upon one another. In order to apply modularity in a way 

that facilitates person-centred variety at low(er) costs, I stress the importance of 

starting with a person-centred segmentation, use this segmentation as the input for a 

bottom up design of modules for the service offering, and to distinguish between 

service-outcomes and service-processes during this modular design process. This 

design process thus proposed facilitates a discussion among professionals about the 

reframing of their combined offerings. I hope I inspired professional service providers 

to critically reflect upon the extent to which their designs comply with modular design 

principles and that they consider this thesis helpful in designing care that will be more 

efficient and more person-centred.  
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Appendices 

 

Appendix 1- Overview of indicators used 

Physical needs (INTERMED Elderly Self Assessment (English version 1.0.0)) 

 

1a Chronicity: For how long do you experience any restrictions due to physical 

complaints (multiple answersallowed)? 

o I do not experience any restrictions or I have experienced restrictions for a 

period shorter thanmonths (item 1.1) 

o I have experienced restrictions for a period longer than 3 months of in the past 5 

years I haveexperienced several short periods with restrictions (item 1.2) 

1a Chronicity: Do you suffer from one or more long-lasting or chronic diseases (such 

as diabetes, high bloodpressure, rheumatoid arthritis, lung disease or cancer) 

o I don’t have a long-lasting or chronic disease (item 1.3) 

o I suffer one long-lasting or chronic disease (item 1.4) 

o I suffer several long-lasting or chronic diseases (item 1.5) 

 

Calculate score of item 1a ‘chronicity’ with items above: 

0 Item 1.1 and item 1.3 

1 Item 1.2 and item 1.3 

2 Item 1.1 and item 1.4 

2 Item 1.2 and item 1.4 

3 Item 1.1 and item 1.5 

3 Item 1.2 and item 1.5 

 

1b Diagnostic dilemma: How difficult has it been in the past 5 years to diagnose the 

physical problems youexperience? 

0. I did not suffer of any physical problem in the past 5 years 

1. The reason for my problems was immediately clear 

2. After a lot of investigations the reason for my problems was identified 

3. Even though a series of investigations have been taken into effect, the origins of 

my problemswere never diagnosed 

 

1c Severity of problems: How much are your daily activities restricted by physical 

problems? 

0. My daily activities are not influenced by physical problems 

1. My daily activities are mildly influenced by physical problems 

2. My daily activities are moderately influenced by physical problems 

3. My daily activities are severely influenced by physical problems 

 

1d diagnostic problems: Do you understand the origin of your physical complaints and 

restrictions? 

0. I do not have any physical complaints and restrictions 
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0. I understand exactly the origin of my physical complaints and restrictions 

1. I understand the origin of my physical complaints and restrictions but have 

some questions 

2. I understand the origin of my physical complaints and restrictions but have a lot 

of questions 

3. I don’t understand the origin of my physical complaints and restrictions at all 

 

1e Complications and life treat: In the next 6 months, do you expect your physical 

health to change? [Try to make the bestestimate] 

0. In the next 6 months I expect my physical complaints or restrictions will be the 

same or in thenext 6 months I still have no physical complaints or restrictions 

1. In the next 6 months I expect my physical complaints or restrictions to get 

better 

2. In the next 6 months I expect a slight worsening of my physical complaints or 

restrictions 

3. In the next 6 months I expect a considerable worsening of my physical 

complaints orrestrictions 

 

Psychological needs (INTERMED Elderly Self Assessment (English version 1.0.0)) 

 

2a Restrictions in coping: In the past 5 years, how did you cope with stressful, difficult 

situations? 

0. 0 Generally speaking, I have always been able to cope with stressful, difficult 

situations 

1. Sometimes I had difficulties in coping with stressful, difficult situations, which 

sometimesresulted in tensions and problems with my partner, family or 

healthcare professionals. 

2. I often experienced difficulties with stressful, difficult situations, which often 

led to tensions andproblems with my partner, family or healthcare professionals 

3. I always experience difficulties with stressful, difficult situations. They upset 

me and make metense 

 

2b Psychiatric dysfunction: Did you ever have psychological problems, such as being 

tense, anxious, down/blue orconfused? 

0. No, almost never 

1. Yes, however without clear influence on my daily life 

2. Yes and it influenced my daily life 

3. Yes and these problems have had or still have a long-lasting effect on my daily 

life 

 

2c Resistance to treatment: Do you think it is difficult to follow your healthcaregivers’ 

recommendations (i.e. diet, physicalactivity, life style, medication intake)? 

0. No, I don’t think this is difficult 

1. Yes, I think this is difficult, but I manage 

2. Yes, I think this is difficult, sometimes I manage, sometimes I don’t 

3. Yes, I think this is too difficult, most of the times I don’t manage 



179 
 

 

2d Psychiatric symptoms: At present, are you experiencing psychological problems, 

such as being tense, anxious,down/blue or confused? 

0. No, no psychological problems 

1. Yes, one or more psychological problems 

2. Yes, some psychological problems 

3. Yes, a lot of psychological problems 

 

2e Mental health threat: In the next 6 months, do you expect your psychological 

complaints to change? [Try to makethe best estimate] 

0. 0 In the next 6 months I expect my psychological complaints will be the same 

or in the next 6months I still have no psychological complaints 

1. In the next 6 months I expect my psychological complaints to get better 

2. In the next 6 months I expect only a slight worsening of my psychological 

complaints 

3. In the next 6 months I expect a considerable worsening of my psychological 

complaints 

 

Social needs (Groningen Frailty Indicator) 

 

3a. Do you sometimes experience an emptiness around you? 

3b. Do you sometimes miss people around you? 

3c. Do you sometimes feel abandoned? 

 

Scoring: No = 0; sometimes and yes = 1 

 

Mobility needs (Groningen Frailty Indicator) 

 

Are you able to carry out these tasks single handed without any help? (The use of help 

resources such as walking stick, walking frame, wheelchair, is considered 

independent) 

4a. Shopping 

4b. Walking around outside (around the house or to the neighbours) 

4c. Dressing and undressing 

4d. Going to the toilet 

 

Scoring: No = 1; yes = 0 

 

Cognitive impairment needs (Groningen Frailty indicator) 

5a. Do you have any complaints about your memory? 

 

Scoring: No and sometimes = 0; yes = 1 
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Appendix 2 – Overview of different FFM models 
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Appendix 3 – Interview protocol 1 (in Dutch) 

Het afgelopen jaar zijn jullie bezig geweest met het uitdenken van het aanbod van het 

centrumX en hoe dit er uit zou moeten zien. Ik zou graag van je willen horen hoe jij dit 

proces ervaren hebt en wat je verwacht van de uitkomsten die er nu liggen. 

 

Ik het graag willen hebben over hoe je er aan het begin van het proces in stond, hoe je 

op het proces terug kijkt, wat het heeft opgeleverd en als laatste over hoe het nu verder 

moet.  

 

Wat we bespreken in dit onderzoek is puur voor mijn onderzoek en wordt dus niet 

gebruikt in evaluaties.  

 

Om te beginnen zou ik graag wat achtergrond informatie willen weten 

Naam: 

Functie: 

Hoe lang al in deze functie: 

Opleiding:  

Leeftijd: 

 

Start 

Kun je je nog herinneren hoe je precies gevraagd bent om mee te denken over het 

aanbod van het centrum X? 

Wat waren je verwachtingen over het proces van in een multidisciplinaire groep 

nadenken over het aanbod van het centrum X? 

DV: Had je een duidelijk beeld van wat er ging komen? 

DV: Waar keek je naar uit en waar zag je tegen op? 

 

Proces 

Hoe kijk je terug op het  proces van in een multidisciplinaire groep zorgaanbod 

ontwikkelen? 

Stel we kunnen opnieuw beginnen; zijn er zaken die je dan anders zou willen doen/ 

wat zou je ons adviseren anders te doen?  

DV: Hoe hadden wij jullie beter kunnen ondersteunen? Bijv… 

 bij jullie beeldvorming over modulair organiseren 

 bijjulliedoelbepalingenafbakening 

 bijjullievoortgang 

 bij het vraaggerichtblijvendenken 

 bij jullie onderlinge afstemming en gedeelde visievorming 

 Bij het vastleggen van de modules 

 .. 

 

Hoe zou je jouw eigen rol beschrijven tijdens het ontwikkelen van jullie aanbod? 

De stem van de oudere is in het proces vooral naar voren gekomen in de vorm van de 

profielen. Hadden ouderen meer actief betrokken moeten worden in het proces volgens 

jou?  



182 
 

 Zo ja, hoe hadden we ouderen er actiever bij kunnen betrekken? 

 Zo nee, waarom niet?  

 

Wat heeft het proces van met een multidisciplinaire groep aanbod ontwikkelen 

opgeleverd? 

 Wat heeft het jou persoonlijk opgeleverd? 

 Wat heeft voor jouw vakgebied binnen het Anderhalvelijnscentrum opgeleverd? 

 Wat heeft het de organisatie opgeleverd? 

 Wat heeft het de oudere /toekomstige cliënt van het centrum X opgeleverd? 

 

Resultaat 

Jullie hebben gezamenlijk een modulair aanbod vorm gegeven. Jullie hebben 

onderscheid gemaakt tussen verschillende diagnostiek modules en verschillende 

behandel/begeleiding modules. Ik zou graag willen spreken over jou verwachtingen 

over het werken met een modulair aanbod.  

 

Hoe vraaggericht is het modulaire aanbod volgens jou? 

 Hoe transparant is het? 

 Hoe duidelijk zijn de keuzemogelijkheden? 

 In hoeverre faciliteert het modulaire aanbod cliënt participatie? 

 

Hoe efficiënt is het resultaat in de praktijk volgens jou? 

 Hoe gestandaardiseerd zijn de modules? 

o Waar verwacht je variatie qua inhoud van modules? 

 Hoe gestandaardiseerd is het proces dat de cliënt doorloopt volgens jou? 

o Waar verwacht je variatie proces dat een cliënt doorloopt?  

 

Hoe denk je dat het modulaire aanbod de inhoud van jouw werk/de manier waarop jij 

werkt beïnvloedt? 

Hoe denk je dat het modulaire aanbod de samenwerking met jouw collega’s 

beïnvloedt? 

Hoe denk jij dat het modulaire aanbod de interactie tussen cliënt en hulpverlener 

beïnvloedt?  

 

Toekomst 

Als laatste wil ik het graag met je hebben over de borging van het modulaire aanbod 

zoals door jullie ontwikkeld. Hiermee bedoel ik; wat moet er nu gebeuren dat er straks 

in de praktijk ook echt met het modulaire aanbod gewerkt wordt.  

Wat is er volgens jou nodig om het modulaire aanbod daadwerkelijk te gaan gebruiken 

in het centrum X? 

Waar verwacht je moeilijkheden in het daadwerkelijk gebruiken van het modulaire 

aanbod? 

 

Ook is er gesproken over het ontwikkelen van aanvullende modules. Hoe zou het 

proces van aanvullende modules ontwikkelen er uit moeten zien volgens jou? 
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Appendix 4 - Interview protocol 2 (in Dutch) 

Goedemorgen/middag, mijn naam is….. en in het kader van mijn promotie bij de 

Rijksuniversiteit Groningen zou ik u graag een aantal vragen willen stellen. Mijn 

promotie onderzoek gaat modulariteit binnen professionele dienstverlening. 

Modulariteit is het opdelen van het dienstenaanbod in kleinere onderdelen, die 

vervolgens met elkaar gecombineerd kunnen worden om zo de heterogene behoeften 

van klanten te vervullen.  In andere woorden, in hoeverre maken professionele 

dienstverlenende organisaties gebruik van bouwstenen om zo een dienst flexibel op te 

bouwen. 

 

De gegevens uit dit interview worden anoniem verwerkt. We zullen alleen vermelden 

om welke soort dienst het gaat.  

 

Vindt u het goed dat ik dit interview opneem? Ik kan dan later nog een keer naar uw 

antwoorden luisteren en uw informatie goed verwerken. 

 

- Naam: 

- Uw functie: 

- Hoe lang werkt u in deze functie: 

- Opleiding (niveau):  

- Naam bedrijf en bedrijfsonderdeel: 

- Waar is dit onderdeel verantwoordelijk voor:  

 

Inleidende vragen 

1. Hoe zou u omschrijven wat u levert aan uw klanten/cliënten (Checken of dienst 

helder is + dienst indien nodig helder afbakenen). Zie voor vervolg vragen 

dienst X = …. Vooral niet te groot maken) 

 

Kenmerken van de vraag 

2. In hoeverre is er voor dienst X sprake van variëteit in de vraag?  

DV (=doorvragen): Onderscheiden jullie verschillende doelgroepen? En zo ja 

op welke dimensies variëren doelgroepen? (vraag naar overzicht/documenten 

met deze informatie) 

 

Kenmerken aanbod 

3. Op het continuüm van compleet gestandaardiseerde diensten en compleet 

unieke diensten waar zou u dienst X dan positioneren? (Laat figuur 1 zien) 

DV: Waarom daar? 

4. Op welke manier biedt u flexibiliteit in het aanbod van dienst X? 

DV: Bent u flexibel qua inhoud van dienst X (“wat” u levert)  

DV: Bent u flexibel in de manier waarop u dienst X levert (de vorm, manier van 

interactie met klant web-based, face to face)  

DV: Kunt u daar voorbeelden van geven? (Heeft u hier documentatie over?) 
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Ik ben nu benieuwd hoe dienst X is opgedeeld en waarom voor deze indeling is 

gekozen. Ik zal u eerst een aantal voorbeelden laten zien hoe bepaalde diensten 

flexibiliteit bieden door het aanbod op te delen in modules (Zie figuur 2, 3 en 4 en geef 

een toelichting op deze voorbeelden).  

 

5. Herkent u een dergelijke opdeling/opbouw in wat u levert (gaat nog steeds 

alleen over dienst X)?  

 

6. Kunt u aangeven hoe dienst X is opgedeeld/opgebouwd? 

 

7. Hoe zien de bouwstenen/modules er uit? (Vraag om documentatie!)  

DV: Kunt u een voorbeeld van een bouwsteen/module geven? 

 

8. Is bij het formuleren van de bouwstenen/modules uitgegaan van dienst X als 

een proces (dus bouwstenen zijn een combinatie van processtappen) of van 

dienst X als een product (dus bouwstenen zijn combinaties van “wat” / service 

uitkomsten)? Of is het een mix van beide? 

 

Ik zou nu graag meer willen weten over de overwegingen waarom voor een 

dergelijke opdeling/opbouw is gekozen. Ik ben o.a. benieuwd naar 

afhankelijkheden binnen en tussen bouwstenen/modules. Met afhankelijkheid 

bedoel ik in hoeverre de diensten/processtappen elkaar beïnvloeden en in hoeverre 

deze samenhangen. Wanneer de diensten/processtappen onafhankelijk van elkaar 

zijn beïnvloeden ze elkaar niet en staan de diensten/processtappen op zichzelf. (Ga 

naar figuur 4 – voorbeeld politie. De processtappen ter plaatse gaan, getuigen 

verklaren op locatie en verklaringen afnemen gaan vaak samen en vormen daarom 

1 bouwsteen/module. De bouwsteen “forensisch onderzoek” is daarentegen relatief 

onafhankelijk van de bouwsteen “ter plaatse gaan”) 

 

9. Waarom vormt de combinatie van diensten/processtappen die u net beschreef 

samen 1 bouwsteen? 

a. In hoeverre zijn de diensten/processtappen binnen een 

bouwsteen/module afhankelijk van elkaar?  

DV: Hoe ziet deze (on)afhankelijkheid er uit? Kunt u een voorbeeld 

geven? 

DV: Wat voor coördinatie mechanismen gebruiken jullie om afstemming 

binnen de modules te realiseren? 

b. In hoeverre zijn de verschillende bouwstenen/modules (on)afhankelijk 

van elkaar? 

DV: Hoe ziet deze (on)afhankelijkheid tussen bouwstenen/modules er 

uit? Kunt u een voorbeeld geven? 

DV: Hoe zorgen jullie ervoor dat de bouwstenen gezamenlijk een 

geïntegreerd aanbod voor de klant vormen?  

c. Vervult een bouwsteen/modules over het algemeen één specifieke 

functie of meerdere functies? Kunt u daar een voorbeeld van geven? 

(Vraag om documentatie) 
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d. Hoe robuust/duurzaam zijn de bouwstenen (hoe vaak veranderen ze)? 

DV: Waarom worden de bouwstenen veranderd (omdat behoeften 

klanten veranderen of door technologische innovaties, verandering 

wetgeving,….) 

 

Afrondende vragen/opmerkingen 

10. Heeft u nog aanvullende gegevens/documentatie die ik kan gebruiken voor mijn 

onderzoek? 

 

11. Indien ik nog vragen heb mag ik dan nog eens telefonisch contact met u 

opnemen om deze vragen te stellen?  

 

12. Mag ik u contactgegevens noteren? 

 

Hartelijk dank voor het meewerken aan dit onderzoek! 
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Appendix 5 – AAD legend 

Client Actor 1 Actor 2
Informatio-

system

First transfer 

between two 

actors

Activity performed 

by a single actor

Activity performed 

by multiple actors

Transfer 

between two 

actors

Activity performed by using Information 

from an information system
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Samenvatting 

Veel professionele dienstverleners worden geconfronteerd met de uitdaging om 

enerzijds de heterogene en complexe vragen van klanten te beantwoorden en 

anderzijds de kosten zo laag mogelijk te houden. In de gezondheidszorg gaat deze 

uitdaging meer specifiek over de politieke en publieke druk om persoonsgerichte zorg 

te leveren, terwijl de vraag naar zorg steeds verder toeneemt en budgetten beperkt zijn. 

Het kost veel tijd en geld om voor iedere individuele klant een persoonsgericht aanbod 

te formuleren, terwijl het volledig standaardiseren van het aanbod niet mogelijk is 

gezien de heterogene en complexe vragen van klanten. Het is daarom van belang dat 

de toepassing van managementconcepten die variëteit en kosten balanceren nader te 

onderzoeken in de context van professionele dienstverlening. Het managementconcept 

modulariteit biedt in potentie deze balans. In dit promotieonderzoek staat het vergroten 

van de conceptuele helderheid en de toepassing van het managementconcept 

‘modulariteit’ binnen de professionele dienstverlening en meer specifiek binnen de 

gezondheidszorg centraal.  

Modulariteit verwijst in dit proefschrift naar de mate waarin een dienst kan worden 

opgedeeld in kleinere, relatief onafhankelijke onderdelen met een specifieke functie en 

een standaard interface, die vervolgens op verschillende manieren met elkaar 

gecombineerd kunnen worden. Modulariteit is veel toegepast en onderzocht in 

productie-omgevingen. Er is echter nog maar weinig onderzoek gedaan naar de 

toepassingsmogelijkheden van dit managementconcept in professionele 

dienstverlening. In de beperkte literatuur is het onduidelijk wat precies een dienst- of 

zorgmodule is. Hierdoor bestaat er weinig diepgaand inzicht over hoe modulariteit een 

bijdrage kan leveren aan het balanceren van variëteit en kosten in de context van 

professionele dienstverlening. Met dit proefschrift beoog ik bij te dragen aan 1.) het 

vergroten van het theoretisch inzicht wat modulariteit is in (professionele) 

dienstverlening, 2.) in hoeverre modulariteit kan worden toegepast in het ontwerp van 

een professionele dienstenaanbod en 3.) hoe modulariteit kan bijdragen aan het 

balanceren van variëteit en kosten binnen professionele dienstverlening. 

Hoofdstuk 1 begint met het beschrijven van de aanleiding voor dit onderzoek door 

middel van de drie ‘research gaps’. Het gebrek aan duidelijkheid wat het concept 

‘module’ betekent in de context van (professionele) dienstverlening is de eerste 

research gap. In zowel onderzoek als praktijk wordt de term 'module' gebruikt voor 

verschillende onderdelen van een dienst en het dienstverleningsproces met als gevolg 

dat er spraakverwarring ontstaat over wat nu precies een module is.  

Daarnaast is er maar weinig aandacht voor de mate waarin en hoe het concept 

modulariteit kan worden toegepast binnen de professionele dienstverlening. 

Professionele diensten worden gekenmerkt door een hoge mate van input- en 
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procesonzekerheid en de klant en de professional spelen beiden een centrale rol in de 

co-creatie van waarde. Deze hoge mate van onzekerheid en de complexe 

afhankelijkheden tussen de professional en de klant bemoeilijken het op voorhand 

specificeren van relatief onafhankelijke modules. Bovendien, professionele diensten 

worden geleverd door professionals, die veel waarde hechten aan hun professionele 

autonomie. Deze professionele autonomie lijkt eveneens te botsen met het op 

voorhand specificeren van modules en hun interfaces.  

Zowel het gebrek aan conceptuele helderheid als het beperkte inzicht over de 

toepasbaarheid van modulariteit in professionele diensten doet de vraag rijzen in 

hoeverre modulariteit een bijdrage kan leveren aan het balanceren van variëteit en lage 

kosten. De derde research gap die centraal staat in dit proefschrift heeft betrekking op 

het beperkte inzicht over de verschillende toepassingsmogelijkheden van modulariteit 

in professionele diensten en hoe deze verschillende toepassingsmogelijkheden 

samenhangen met verschillende manieren om variëteit en kosten te balanceren.  

In Hoofdstuk 2 draag ik bij aan het creëren van conceptuele duidelijkheid over wat het 

concept module in (professionele) diensten inhoudt, door middel van een 

systematische literatuurstudie die focust op de manier waarop diensten opgedeeld 

kunnen worden in modules. Dit hoofdstuk begint met het schetsen van een theoretisch 

kader aan de hand van drie belangrijke kenmerken van een module. In dit proefschrift 

stel ik dat a.) een module een specifieke functie moet hebben, b.) relatief onafhankelijk 

van andere modules moet zijn en c.) een standaard interface heeft. Verder wordt 

gesteld dat een modulair dienstenaanbod het resultaat is van een decompositielogica. 

Een decompositielogica bestaat uit de keuzes die gemaakt worden tijdens drie deels 

iteratieve ontwerpstappen: 1) de afbakening van het dienstenaanbod; 2) het bepalen 

van de decompositie-niveau(s); en 3) het identificeren van de meest relevante 

onderlinge afhankelijkheden tussen de gedecomponeerde onderdelen van het 

dienstenaanbod.  

Het theoretisch kader eindigt met het beschrijven van zes theoretisch mogelijke 

decompositielogica: 1) een enkel niveau, procesgerichte decompositielogica; 2) een 

enkel niveau, uitkomstgerichte decompositielogica; 3) een enkel niveau, 

gecombineerde decompositielogica; 4) een meerdere niveaus, uitkomstgerichte 

decompositielogica 5) een meerdere niveaus, procesgerichte decompositielogica en 6) 

een meerdere niveaus, gecombineerd decompositielogica.  

Uit de systematische literatuurstudie blijkt dat er in de huidige literatuur maar heel 

beperkt aandacht wordt besteed aan hoe een dienstenaanbod wordt gedecomponeerd in 

modules. Verder, blijkt dat de modulaire diensten die beschreven worden in de huidige 

literatuur deels of slechts impliciet voldoen aan de modulaire ontwerpcriteria: 

specifieke functie, relatief onafhankelijk en gestandaardiseerde interface. Veel 
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verschillende onderdelen van het dienstenaanbod worden in de literatuur aangeduid 

met de term module, maar verdienen dit label eigenlijk niet. Dus, de resultaten van 

Hoofdstuk 2 laten zien dat er nog veel meer conceptuele onduidelijkheid bestaat, dan 

in eerste instantie werd verondersteld.  

Ondanks de conceptuele onduidelijkheid worden er patronen geïdentificeerd in hoe de 

decompositielogica’s worden gebruikt. In niet-routinematige diensten, zoals 

professionele diensten als ouderenzorg, worden veelal decompositielogica’s toegepast 

die de dienst op één enkel niveau decomponeren. In meer routinematige diensten, 

zoals bancaire diensten en een cruise, worden vaker decompositielogica’s toegepast 

die de dienst op meerdere niveaus decomponeren. We interpreteerden dit als volgt: in 

niet-routinematige diensten met hun vele onderlinge afhankelijkheden in zowel de 

uitkomstdimensie als de procesdimensie van de dienst is het blijkbaar moeilijker om 

onderlinge afhankelijkheden te isoleren binnen modules. Hierdoor zijn meer 

gedetailleerde decomposities moeilijker toe te passen in niet-routinematige diensten. 

Wat verder opviel was, dat als het belangrijkste doel van modulariteit het bieden van 

variëteit was, dan werd veelal een uitkomstgerichte decompositielogica toegepast. Een 

uitkomstgerichte decompositielogica maakt immers keuzeopties voor klanten 

transparant en draagt zo bij aan het bieden van variëteit voor klanten.  

In hoofdstuk 3 en 4 wordt een ontwerpproces binnen de gezondheidszorg beschreven 

met als doel om vraaggerichte zorgmodules te ontwerpen. Dit ontwerpproces bestaat 

uit twee belangrijke stappen: a.) een pre-ontwerp stap waarin de heterogeniteit van de 

vraag wordt geanalyseerd en klantgroepen met gedeelde behoeften worden 

geïdentificeerde; en b.) een ontwerpstap waar een multidisciplinaire groep van 

professionals gezamenlijk vraaggerichte modules ontwerpen. Hoofdstuk 3 beschrijft 

de pre-ontwerp stap en hoofdstuk 4 de ontwerpstap.  

De specifieke focus van Hoofdstuk 3 is het classificeren van de heterogeniteit van de 

vraag. Bij het ontwerpen van zorgmodules is het uitgangspunt dat er een bepaalde 

mate van heterogeniteit in de vraag moet zijn. De heterogeniteit in de vraag moet niet 

te groot zijn, want anders zullen klanten geen diensten accepteren die bestaan uit 

combinaties van modules die op voorhand zijn gespecificeerd. Om de toepasbaarheid 

van het concept modulariteit in het ontwerpen van een professionele dienst, zoals zorg, 

te bepalen, is het essentieel dat de heterogeneiteit in de vraag inzichtelijk wordt 

gemaakt. De heterogeniteit van de vraag kan op verschillende manieren worden 

geclassificeerd. Een vereiste voor het modulair ontwerpen is dat de heterogeniteit in de 

vraag herkenbaar moet zijn, zodat verschillende modules ontworpen kunnen worden 

die deze heterogeniteit beantwoorden. In de gezondheidszorg zijn beperkte pogingen 

gedaan om heterogeniteit in de vraag te classificeren. In dit hoofdstuk stellen wij dat 

het zinvol is om een populatie op te delen in een aantal segmenten op basis van hun 

behoeften, zodat vraaggerichte modules, die voorzien in deze behoeften, ontwikkeld 
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kunnen worden. Hoofdstuk 3 beschrijft een populatie segmentatie onderzoek gericht 

op 65+ers die wonen in Noord Nederland. Het programma Latent Gold is gebruikt om 

een Factor Mixture Model toe te passen en 65+ers te classificeren in segmenten met 

soortgelijke behoeften. Een resultaten van de Factor Mixture Model laten zien dat het 

empirisch mogelijk is om de heterogeniteit van de vraag van 65+ers te reduceren tot 

vijf betekenisvolle segmenten: 'Vitale ouderen', 'Ouderen die moeite hebben met ouder 

worden', 'Ouderen met lichamelijke en mobiliteitsklachten', 'Ouderen met multidomein 

problematiek', en 'Extreem kwetsbare ouderen'. De veronderstelling is dat binnen elk 

segment, individuen voor een deel gemeenschappelijke behoeften hebben. Deze 

gemeenschappelijke behoeften dienen als input bij het ontwerpen van vraaggerichte 

modules.  

Hoofdstuk 4 beschrijft een ontwerpstap waarin de behoeften van twee van de 

hierboven genoemde segmenten ('Ouderen die moeite hebben met ouder worden' en 

'Ouderen met vooral lichamelijke en mobiliteitsklachten'), als input worden gebruikt 

bij het ontwerpen van vraaggerichte zorgmodules. Het ontwerpproces wordt 

beschreven en geanalyseerd door specifiek aandacht te besteden aan de institutionele 

context van professionele diensten. In de institutionele context van professionele 

diensten is een verschuiving gaande van ‘oud professionalisme’ naar meer ‘nieuw 

professionalisme’. Oud professionalisme legt veel nadruk op de mate van specialisatie 

waaraan een professional zijn professionele autonomie ontleent. Nieuw 

professionalisme legt daarentegen meer nadruk op het creëren van een goede 

samenwerking met cliënten en andere professionals die betrokken zijn in de 

hulpverlening. De institutionele context speelt een essentiële rol in de mate waarin 

professionals nieuwe managementconcepten, zoals modulariteit, legitimeren in het 

organiseren van hun zorgaanbod. Oud professionalisme lijkt te legitimatie van 

modulariteit in de weg te staan, terwijl nieuw professionalisme de legitimatie van 

modulariteit juist lijkt te stimuleren.  

De resultaten van Hoofdstuk 4 laten zien dat het ontwerpproces uit drie, deels 

overlappende, fasen bestaat: 'de betekenis geven fase', 'de decompositie fase' en 'de 

module ontwerpfase'. De focus van de activiteiten en de ontwerpkeuzes in het 

modulaire design die gemaakt worden tijdens deze fasen verschuift van de 

uitkomstdimensie naar de procesdimensie van de dienst. Naast deze verschillende foci 

per ontwerpfase, verschillen ook de argumenten voor de ontwerpkeuzes per fase. Aan 

het begin van het ontwerpproces baseren de professionals zich voornamelijk op 'nieuw 

professionalisme', terwijl aan het eind van het ontwerpproces steeds vaker argumenten 

worden aangehaald die verband houden met 'oud professionalisme'. We 

interpreteerden dit resultaat als volgt: hoe meer de professionals zich focussen op de 

uitkomstdimensie van de dienst, hoe meer ze overtuigd zijn van het idee van een 

transparant persoonsgerichte zorg aanbod voor relatief lage kosten, en dus hoe meer 
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het managementconcept modulariteit gelegitimeerd wordt. Echter, hoe meer de 

professionals zich focussen op de procesdimensie en besproken wordt ‘wie doet wat 

wanneer’, hoe meer de professionals zich baseren op hun huidige praktijken en hun 

professionele autonomie, en hoe minder ze geneigd zijn om het managementconcept 

modulariteit te legitimeren.  

In Hoofdstuk 5 ligt de nadruk op het verhelderen hoe modulariteit in professionele 

diensten een bijdrage kan leveren aan het balanceren van variëteit en kosten. In dit 

hoofdstuk wordt voortgebouwd op de resultaten van Hoofdstuk 2. Waar in hoofdstuk 2 

de focus ligt op de keuzes ten aanzien van het decomponeren van een dienstenaanbod, 

ligt de focus in hoofdstuk 5 op de ontwerpkeuzes ten aanzien van het combineren van 

modules. Door deze focus op het combineren van modules, wordt in Hoofdstuk 5 

expliciet aandacht besteed aan het modulaire ontwerp principe 'standaard interfaces'. 

Hoofdstuk 5 beschrijft een conceptueel onderscheid tussen functionele interfaces en 

organisatie interfaces. Functionele interfaces beschrijven de ‘mix en match regels’ hoe 

functionele onderdelen van een dienstenaanbod met elkaar gecombineerd kunnen 

worden. Organisatie interfaces verwijzen naar coördinatiemechanismen om onderlinge 

afhankelijkheden tussen betrokkenen, die taken uitvoeren om de modules voort te 

brengen, te managen. Beide typen interfaces kunnen worden gestandaardiseerd en 

dragen ieder op hun eigen manier bij aan het op een snelle en makkelijke manier 

combineren van modules.  

Hoofdstuk 5 beschrijft een multiple casestudy, waarin de organisatie van het aanbod 

van acht verschillende professionele dienstverleners wordt beschreven. Deze 

beschrijvingen van het aanbod omvatten het decompositieniveau waarop modules zijn 

gespecificeerd, het perspectief dat gebruikt is in het beschrijven van de modules en de 

mate waarin interfaces zijn gestandaardiseerd. We noemen deze beschrijvingen service 

architecturen. De resultaten van deze multiple casestudy onthullen drie professionele 

service architecturen: 'laag gespecifieerd, professioneel georiënteerd', 'medium 

gespecifieerd, klantgericht' en 'sterk gespecificeerd, professioneel georiënteerd'. In de 

'sterk gespecificeerd, professioneel georiënteerde service architectuur' wordt een heel 

gedetailleerd decompositieniveau gebruikt en zijn interfaces in hoge mate 

gestandaardiseerd, waardoor er veel verschillende combinaties van modules mogelijk 

zijn. Het tegenovergestelde geldt voor de 'laag gespecifieerd, professioneel 

georiënteerde service architectuur', waarin modules op een vrij algemeen niveau 

worden beschreven en interfaces maar beperkt gestandaardiseerd zijn. Variëteit wordt 

relatief ad-hoc geboden, zonder dat vooraf bepaalde voorkeurscombinaties van 

modules zijn gespecificeerd. Hoofdstuk 5 laat zien dat het type service architectuur 

een belangrijke input vormt voor het maken van organisatiekeuzes, zoals keuzes 

rondom taakverdeling en keuzes qua coördinatie-mechanismen. Ook laten de 

resultaten zien dat hoe meer er een klantperspectief wordt gebruikt, hoe meer 
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keuzemogelijkheden verwoord als toegevoegde waarde voor de klant, transparant 

gemaakt worden.   

In het laatste hoofdstuk, Hoofdstuk 6, vat ik de bevindingen van de vorige 

hoofdtukken samen en integreer en bediscussieer ik deze. De theoretische implicaties 

van dit proefschrift beschrijf ik aan de hand van de drie research gaps die ik in 

Hoofdstuk 1 heb geïdentificeerd. Allereerst draagt dit proefschrift bij aan het 

verminderen van de conceptuele onduidelijkheid, door helder te definiëren aan welke 

ontwerpeisen een modulaire dienst moet voldoen en te onderzoeken in welke mate 

deze eisen in vorig onderzoek adequaat zijn toegepast. Dit proefschrift gaat er, in 

tegenstelling tot de meeste onderzoeken naar modulariteit in diensten, niet van uit dat 

modulariteit natuurlijk ontstaat. Integendeel, ik laat zien in mijn proefschrift dat 

modulariteit het resultaat is van een combinatie van ontwerpkeuzes, die al dan niet 

bewust gemaakt zijn. Daarnaast heb ik laten zien hoe deze ontwerpkeuzes 

samenhangen in de vorm van decompositielogica’s en professionele service 

architecturen. Door de ontwerpkeuzes en hun samenhang te ontrafelen en te 

expliciteren draagt dit proefschrift bij aan het bieden van transparantie en overzicht 

hoe modulariteit kan worden toegepast in het ontwerp van (professionele) diensten.  

Daarnaast laat het overzicht van de verschillende decompositielogica’s en de 

professionele service architecturen zien dat sommige architecturen meer modulair zijn 

dan anderen. Een professionele dienst gekenmerkt door een ‘laag gespecificeerde 

architectuur’ en een ‘enkel niveau gespecificeerde, proces georiënteerde’ 

decompositielogica, weerspiegelt een relatief lage mate van modulariteit. Dit 

proefschrift reflecteert kritisch op de bestaande literatuur die verschillende onderdelen 

van een dienst als module bestempelen en biedt een conceptuele ontwerpregels om 

meer systematisch onderdelen van een dienst als module te labelen. Daarnaast stel ik 

in dit proefschrift dat een hoge mate van input- en procesonzekerheid in professionele 

diensten een decompositielogica die meerdere niveaus omvat minder haalbaar maakt. 

Wel laat dit proefschrift zien dat de sterk geïnstitutionaliseerde professionele codes 

deze input- en proces onzekerheid lijken te verminderen.  

Dit proefschrift laat tevens zien dat modulariteit wel degelijk toegepast kan worden in 

het ontwerp van professionele diensten. De manier waarop het concept wordt 

toegepast is bepalend voor de mate waarin variëteit en kosten worden gebalanceerd. 

Het is interessant om vervolgonderzoek te doen hoe de verschillende decompositie 

logica’s en service architecturen beschreven in dit proefschrift precies bijdragen aan de 

balans persoonsgerichte variëteit en kosten. Een andere mogelijkheid voor 

vervolgonderzoek is de individuele effecten van input- en procesonzekerheid op de 

ontwerpkeuzes in een modulair design. Wel laat dit proefschrift zien dat de manier 

waarop heterogeniteit in de vraag wordt geclassificeerd een belangrijk vertrekpunt is 

in het ontwerpen van persoonsgerichte zorg voor relatief lage kosten, omdat deze 



193 
 

classificering van invloed is op veel ontwerpkeuzes die later tijdens het ontwerpproces 

gemaakt worden. Zo lang de vraag niet persoonsgericht wordt geclassificeerd, zal het 

aanbod ook nooit persoonsgericht zijn, hoe modulair het ontwerp ook mag zijn. 
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Dankwoord 

 

“Travel has taught me the journey is the destination” 

 

In de zomer van 2010 werd ik benaderd of ik interesse had om mee te werken aan een 

onderzoeksproject in de ouderenzorg. Dit onderzoeksproject werd al snel uitgebouwd 

tot een promotieonderzoek. Nu, bijna vijf jaar later, is dit proefschrift het ‘fysieke’ 

resultaat van dit onderzoeksproject, maar het doen van promotieonderzoek heeft mij zo 

veel meer gebracht. Ik heb veel (over mijzelf) geleerd, geweldige ervaringen opgedaan 

en nieuwe mensen leren kennen. Er zijn verschillende mensen betrokken geweest bij 

mijn promotietraject, ieder op hun eigen manier. Zonder ieders kennis, hulp en 

praktische tips was dit proefschrift niet tot stand gekomen, maar ook de steun, 

bemoedigende woorden en het gezelschap hebben mij enorm geholpen. Ik ben deze 

mensen enorm dankbaar en een aantal van hen wil ik in het bijzonder noemen. 

Mijn promotoren Kees Ahaus en Joris Slaets en copromotoren Manda Broekhuis en 

Marjolein van Offenbeek hebben een belangrijke rol gespeeld in de totstandkoming 

van dit proefschrift. Manda, ik was zonder jouw enthousiaste begeleiding tijdens mijn 

master thesis en jouw benadering voor een onderzoeksproject nooit aan dit 

promotietraject begonnen. Jij stimuleert mij en daagt mij uit om mijn werk naar een 

hoger niveau te tillen. Naast de vele inhoudelijke discussies tijdens mijn 

promotietraject spraken we regelmatig over andere zaken onder het genot van een 

cappuccino van Micafe. Ook bezochten wij vaak dezelfde conferenties. Ik heb enorm 

genoten van onze uitstapjes in Kopenhagen en Palermo. Bedankt voor de inhoudelijke 

discussies en je gezelschap. Marjolein, samen met Manda was je verantwoordelijk 

voor mijn dagelijkse begeleiding. Ik ben jou dankbaar voor het ‘andere perspectief’ dat 

je vaak inbracht tijdens de inhoudelijke discussies. Door mijn onderzoek van een 

andere kant te belichten hielp je mij om mijn onderzoeksvragen en argumentatie aan te 

scherpen. Daarnaast hebben jouw eindeloze tips en adviezen aangaande het Engels en 

het wetenschappelijk schrijven mij enorm geholpen. Bedankt voor je frisse blik en je 

geduld. Kees en Joris, als mijn promotoren hebben jullie mij de mogelijkheid en de 

ruimte gegeven om mij te ontwikkelen tot wetenschappelijk onderzoeker. Kees, op jou 

kon ik bouwen als er iets was, bijvoorbeeld zoals tijdens mijn ‘vakantie-uren issue’. Je 

eerlijkheid en rechtvaardigheid heb ik erg gewaardeerd. Joris, jij hebt me enorm 

geïnspireerd tijdens mijn promotietraject. Ik vind jouw onbegrensde drive om echt iets 

te veranderen in de ouderenzorg bewonderingswaardig. Bedankt voor je steun en 

vertrouwen. Ik kijk uit naar een mooie samenwerking bij Espria en hoop dat ik samen 

met jou ‘de regels van het spel’ kan veranderen, al is het maar een klein beetje.   
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Verder wil ik de leescommissie bedanken, bestaande uit Chris Voss, Erik Buskens en 

Hans Wortmann. Bedankt voor het lezen en beoordelen van mijn proefschrift.  

Zonder alle betrokkenen bij het Transitie experiment en het Integraal ouderenproject 

Noord en Oost Groningen was dit onderzoek niet mogelijk geweest. Ik wil Erik 

Buskens en Antoinette van Etten bedanken voor het mede mogelijk maken van deze 

projecten. Tijdens vergaderingen en bijeenkomsten waren jullie bereid om met mij in 

discussie te gaan over mijn bevindingen. Jullie kritische vragen hielpen mij om mijn 

resultaten te verbeteren en te verhelderen. Ruim 3000 ouderen hebben in het kader van 

deze twee projecten de vragenlijst ‘behoefte als kompas’ ingevuld. Ik ben deze 

ouderen veel dank verschuldigd. Ik wil Marijke Kastermans en Karin Knuvers enorm 

bedanken voor het verzamelen van data. Verder wil ik iedereen die betrokken was bij 

het ontwikkelen van zorgmodules binnen Sûnenz enorm bedanken. Ik ben Inge 

Doornbos, Roelfien Erasmus en Ida van Marion veel dank verschuldigd voor het mede 

mogelijk maken van dit onderzoek. Jullie kritische blik zorgde ervoor dat de 

praktische toegevoegde waarde van mijn onderzoek enorm werd vergroot. Dank 

hiervoor. Ook wil ik alle hulpverleners die betrokken waren bij het ontwerpproces 

bedanken: Hans, Mascha, Corrie, Bert, Jorien, Grietje, Martha, Ina, Aline, Cindy, 

Tineke en Adriaan. Jullie namen de tijd om naast jullie drukke banen een bijdrage te 

leveren aan het ontwerpen van zorgmodules. Ik heb enorm veel van jullie geleerd en 

mede dankzij jullie input kreeg ik een steeds beter beeld van wat een zorgmodule is. 

Het voorbeeld van de module ‘Fit en mobiel’ gebruik ik nog regelmatig in presentaties 

en lezingen. Bedankt.  

Mijn collega’s van de vakgroep Operations wil ik bedanken voor de fijne werksfeer. 

Vooral tijdens de lunch was er tijd voor gezelligheid waardoor ik even afstand kon 

nemen van de ingewikkelde statistiek of conceptuele discussies. Ik heb erg genoten 

van de lunchwandelingen. De goede sfeer was ook terug te vinden tijdens de Euroma 

congressen in Dublin en Palermo. Eén specifieke avond in Palermo zal ik niet snel 

vergeten: Justin, Oskar, Aline, Robbert-Jan, Kristian en Kirsten bedankt! Mijn 

kamergenoot Oskar wil ik in het bijzonder bedanken voor de relaxte sfeer in onze 

kamer. Ook wil ik de secretaresses Renny, Durkje, Marjo en Ellen bedanken. Jullie 

kregen het altijd weer voor elkaar om in de overvolle agenda’s van Kees, Manda en 

Marjolein ruimte te vinden voor een afspraak met mij.  

Mijn huidige collega’s van de Espria Academy: Ester, Joris, Conny, Chantal, Jaap, 

Margriet, Inge, Rina, Laura en Tabitha wil ik hartelijk bedanken voor het warme 

welkom. Bedankt voor jullie interesse in mijn onderzoek. Ik kijk er naar uit om samen 

met jullie onderzoeksresultaten in de praktijk toe te passen!  

Dan zijn er nog veel mensen die niet direct betrokken waren bij mijn onderzoek, maar 

wel belangrijk zijn in mijn leven. Mijn geweldige vriendinnen en vriend: Noor, Lara, 
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Marianne, Karen, Fianne, Else, Jenke, Anne-Hilde en Hizkia. Jullie waren 

geïnteresseerd in mijn onderzoek en altijd bereid te luisteren naar mijn verhalen. Het 

voelde goed dat jullie af en toe met me mee klaagden en jullie bemoedigende woorden 

gaven me kracht om door te zetten. Ook zorgden jullie voor afleiding tijdens de 

gezellige borrels, etentjes en weekendjes weg. Zonder jullie had ik het niet 

volgehouden. Wat ben ik blij met jullie!  

Noor en Lara wat fijn dat jullie als paranimfen aan mijn zijde staan. Noor, samen met 

jou ben ik begonnen aan mijn onderwijstraject. Vanaf dag één op het Zernike College 

waren we veel samen en gingen we samen op stap, op vakantie en studeren in 

Groningen. Nu je in Den Haag woont zien we elkaar minder vaak, maar ik weet dat je 

er altijd voor me bent en voor me zult zijn. Ik waardeer je verfrissende kijk op zaken 

en je goede adviezen. Lara, ik heb je leren kennen via Noor. Ik bewonder je 

onbevangenheid en je ‘alles komt goed’ mentaliteit. Je laat me inzien dat ik me 

onnodig druk maak om dingen en je hebt er tijdens mijn promotietraject vaak voor 

gezorgd dat ik afstand kon nemen van mijn werk. Lieve Noor en Lara, jullie zijn twee 

fantastische vriendinnen, bedankt voor jullie vriendschap.  

Mijn (schoon)familie wil ik bedanken. Robert en Linda, jullie hebben altijd met mij 

meegeleefd en daarvoor ben ik jullie dankbaar. Oma Houtman, ik vond het fijn dat je 

regelmatig vroeg naar mijn ‘studie’ en mijn ‘scriptie’. Opa en oma van der Laan, jullie 

waren trots op mij en keken uit naar mijn verdediging. Dat deed mij goed.Mijn 

schoonouders wil ik bedanken voor hun belangstelling.Ook was het fijn dat Martin en 

Annemiek even zwaaiden als ze voorbij liepen als ik aan de keukentafel zat te werken 

aan mijn proefschrift. Sylvia en Michel, het was aandoenlijk hoe jullie aan jullie 

kinderen probeerden uit te leggen wat ik nou eigenlijk deed voor werk.  

Pap en mam, jullie zijn er altijd voor mij, zijn altijd geïnteresseerd en leven intens mee 

met alles wat ik doe. Papa, jij zei altijd dat een goede studie belangrijk is en met deze 

woorden heb je mij enorm gemotiveerd om mijzelf verder te ontwikkelen. Als ik het 

moeilijk heb dan blijf jij altijd positief en stimuleer je mij vooruit te kijken. Ik 

waardeer je nuchtere kijk op zaken en je advies bij moeilijke beslissingen. Mama, jou 

wil ik bedanken voor je steun en het fungeren als klaagmuur als het tegenzat. Ik geniet 

enorm van onze uitjes samen. Lekker door woonwinkels struinen, een lange wandeling 

maken of even de stad in. Ik waardeer jouw medeleven en gezelligheid. Lieve pap en 

mam, ik ben jullie dankbaar voor jullie onvoorwaardelijke steun, belangstelling en 

geloof in mijn kunnen. Ik hou van jullie.  

Als laatste wil ik mijn lieve man Ronald bedanken. Jij staat altijd voor me klaar, steunt 

mij in alles wat ik doe en maakt me aan het lachen als het tegenzit. Jij maakt me 

gelukkig. Ik kan me geen lievere man toewensen! Vooral de laatste jaren van mijn 

promotietraject heb je het niet altijd even makkelijk met me gehad. Jij liet mij op 
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donkere dagen inzien dat er meer is dan werk alleen. Dit heb ik enorm gewaardeerd. Je 

nam me mee uit eten, opende een fles wijn en we voerden de beste gesprekken. Ook 

kijk ik ieder jaar weer uit naar de reis die we tijdens de vakantie gaan maken. Samen 

vreemde locaties ontdekken, ander eten proeven en nieuwe dingen leren, zoals duiken. 

In november van dit jaar gaan we beginnen aan een hele nieuwe reis. We worden papa 

en mama. Ik kijk er enorm naar uit om dit avontuur met je aan te gaan. Je bent de 

liefste!  

 

 


