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1.1 Background 
In most Western countries, aging societies result in a growing number of elderly 
people. In the Netherlands, for example, fifteen percent of the population is sixty-five 
years or older, and it is expected that in 2040, twenty-six percent of the population will 
belong to this age group (De Jong and Van Duin, 2010). The same trend can be seen 
in other countries of the European Union, Sweden and Italy having the largest aged 
populations (Schols, 2004). The increasing size of the older population and longer life 
expectancies imply that there will be significant numbers of older persons in need of 
long-term care and assistance in the decades to come (Van Bilsen, 2008). 

Due to their aging populations, governments all over the developed world face 
financial and capacity related challenges in the field of care. To cope with these 
issues, care systems for the elderly are reformed and efforts are taken to introduce 
more business risks and promote efficiency in care provision (Breedveld et al., 2006, 
De Gooijer, 2007). Along with changes due to the size of elderly populations, we are 
also witnessing changes in the political and societal orientation towards care for the 
elderly. Governments are creating environments that move away from the supply-
oriented approach to care provision and its accompanying lack of transparency, 
towards accessibility, complementarity, and continuity in service provision (Schols, 
2004). Nowadays, health policies put the elderly client at the center of processes and 
structures (e.g. Mead and Bower, 2000, McLaughlin and Kaluzny, 2000, Herzlinger, 
2004, Rijckmans, 2005). More specifically, these policies are aimed at facilitating greater 
and longer-lasting autonomy for older clients in their own homes, backed by a coherent 
supply of necessary support services (WHO, 2000, Van Campen and Woittiez, 2003). 
Various terms are used to describe this increasing consideration for older health care 
clients; here, we define this as a trend towards demand-based care. 

The developments identified put challenges to organizations providing care and services 
to elderly clients (Brodsky et al., 2002, Fortin et al., 2007). Fed by the government-
induced stimuli concerning efficiency and demand-based care, providers are puzzling 
over the question of how to develop a care delivery system that provides responsiveness 
to client demand at the lowest possible costs (Van Bilsen, 2008). Currently, the notion 
of demand-based care is used largely at a strategic level to express long-term goals, 
mission statements, and organizational visions only, and its implementation seems 
far from straightforward (Rijckmans, 2005). In this respect, providers are in urgent 
need of appropriate methods and approaches that enable them to tune the day-to-
day supply of care and services to the needs and requirements of their elderly clients 
(Hofmarcher et al., 2007).

Over the last century, thorough thinking about the design of industrial processes 
and systems has greatly improved the responsiveness, flexibility, and efficiency of 
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manufacturing and services and it has been recognized that similar methods to 
deliver higher quality care at lower cost would be extremely valuable (Walley, 2003, 
Young et al., 2004, Morton and Cornwell, 2009). To arrive at these desired changes, 
an increasing number of scholars have taken a process focus on health care delivery, 
primarily in hospital care (e.g. Boaden et al., 2000, Young et al., 2004, Bohmer, 2005, 
Hyer et al., 2009). As such, the daily activities on the operational level of health care 
organizations have been greatly improved. For example, in the promotion of a client-
centered approach, redesigns have been developed, such as clinical or care pathways, 
focused factories, and integrated care (Casalino et al., 2003, de Blesser et al., 2006, 
Ouwens et al., 2007) that treat clients in a specific, predefined care trajectory. As a 
result, care delivery is becoming more demand-based without sacrificing too much 
efficiency. 

In the light of aging populations and growing emphasis on demand-based care this 
thesis aims to extend the operations-oriented view on health care provision to the 
sector of care for the elderly, and therefore turns to concepts developed in the field 
of operations management. In particular, we will explore the concept of modularity, 
which is recognized in a wide range of industries for its ability to enable efficient 
customization and responsiveness towards a variety of needs (e.g. Duray et al., 2000, 
Bohmer, 2005, Salvador, 2007, Pekkarinen and Ulkuniemi, 2008, Voss and Hsuan, 
2009). These features of modularity lead us to further investigate the potential of this 
concept as a possible approach to advance the sector of care for the elderly towards 
the objective of demand-based care provision. Even though modularity has been 
extensively investigated in manufacturing settings (e.g. Salvador, 2007, Doran and 
Hill, 2009), only a few have explored the concept in service settings (e.g. Peters and 
Saidin, 2000, Meyer and DeTore, 2001, Pekkarinen and Ulkuniemi, 2008, Voss and 
Hsuan, 2009) and health care environments (e.g. Bohmer, 2005, Meyer et al., 2007). As 
a result, many issues concerning the application of modularity outside a manufacturing 
setting remain unclear. Moreover, to the best of our knowledge, as yet the concept has 
not been explored in context of care for the elderly. Therefore, a critical study of the 
concept will be required before it can be successfully used in this area.  

Against this backdrop, this thesis presents a study that explores the concept of 
modularity in the field of long-term care for the elderly. This introduction provides 
background information on operations management, modularity, and long-term care 
for the elderly. Thereafter, we present the research aim and questions, the study design, 
and the outline of this thesis. 
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1.2 Research perspective
1.2.1 (Service) Operations Management

Operations Management (OM) is concerned with the design, management and 
improvement of processes and production systems that create an organization’s 
output. The operations function comprises all the activities that are involved in the 
transformation of inputs into outputs, thereby realizing the products that are the reason 
for the organization’s existence. As such, the operations function is responsible for 
fulfilling customer requirements throughout the production and delivery of goods and 
services (Slack et al., 2010). Besides constituting a natural customer focus, OM transfers 
the aim and strategy of an organization into accompanying resources and methods to 
work in daily practice. An organization can adapt or rearrange its operational processes 
or the operational organization of products with the aim of reaching the goals of its 
customers, as well as the performance goals of the organization itself (e.g. Meyer 
Goldstein et al., 2002, Bohmer, 2005, Zomerdijk and De Vries, 2007).

OM studies both manufacturing organizations, producing goods such as vehicles, 
canned food and clothing, and service organizations, producing services such as 
insurance, entertainment and health care. The main distinction between goods 
and services is the inevitable involvement of the client in service supply (Lovelock 
and Gummesson, 2004, Edvardsson et al., 2005, Sampson and Froehle, 2006). The 
participation of the client in the service production process will influence the whole 
process of service provision, from specification of the desired services to actual service 
delivery. Other service characteristics that typically influence the design, management, 
and improvement of service systems and processes are simultaneity of production 
and consumption, heterogeneity, perishability, and intangibility (Fitzsimmons and 
Fitzsimmons, 2006). 

1.2.2 Modularity

Modularization, in general, refers to the degree to which a system’s components can 
be separated and recombined (Schilling, 2000). In one of the first contributions to 
the literature on modular production, Starr (1965) formulates the basic idea behind 
modularity as ‘‘… design, develop, and produce […] parts which can be combined in 
the maximum number of ways’’. Nowadays, in the field of OM, modularization is still 
understood mainly from the perspective of component combinability (e.g. Baldwin 
and Clark, 1997, Salvador, 2007, Slack et al., 2010). Modular production principles 
traditionally stem from a manufacturing setting and have not been specifically 
developed for services or health care. However, the attention given to modularity in a 
wide range of service settings, from financial services to logistics and holiday services, 
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is growing (e.g. Sundbo, 1997, Meyer and DeTore, 2001, Miozzo and Grimshaw, 2005, 
Pekkarinen and Ulkuniemi, 2008, Voss and Hsuan, 2009). In health care too, first steps 
towards the exploration and application of modularity have been made, for example in 
elective surgery, hypertension treatment, psychotherapy, and in the transition between 
inpatient and outpatient care (e.g. McLaughlin and Kaluzny, 2000, Langlois and Savage, 
2001, Bohmer, 2005, Chorpita et al., 2005, Meyer et al., 2007).

There are several dimensions related to the concept of modularity that are important 
in this study: components, modules, interfaces, and packages. Components are parts 
that perform one clearly defined function in a final product or service offering and 
represent a distinct portion of a product or service that is functioning autonomously 
(e.g. Fine, 1998, Duray et al., 2000). They are the smallest units in which a product or 
service can be divided (e.g. Pekkarinen and Ulkuniemi, 2008). In care, a wide variety 
of components can be discerned such as washing, cleaning the house, assistance with 
getting dressed, insulin injection, meal service, taxi transportation, financial advice, 
etc. A module is understood as a conceptual grouping of one or several components 
that provide variants and substitutes to the same functionality (e.g. Pekkarinen and 
Ulkuniemi, 2008). In care, components can be grouped into modules such as care 
services, welfare services, safety services, and housing services. Interfaces are linkages 
shared among components. In general, they manage the interactions and connections 
of components when they are combined into what is finally offered (Salvador, 2007, 
Voss and Hsuan, 2009). Interfaces enable the mixing and matching of components 
and at the same time they make components form a functional whole (e.g. Baldwin 
and Clark, 1997, Fixson, 2005, Doran and Hill, 2009). In care, protocols, procedures, 
information aids, planning rules, and standard lines of communication might all 
function as interfaces between components. Combining and connecting various 
components by means of interfaces creates a modular packet to be offered (Sundbo, 
1994). We will refer to these offerings as modular packages. 

The main aim of modularity in product, service, and health care environments is to 
allow organizations to mix and match components into modular packages in such 
a way that these packages are optimally tuned to the needs and requirements of 
individual clients. As such, flexible production in a modular system is seen as a good 
way to design customized and client-centered products and processes (e.g. Sundbo, 
1997, Bohmer, 2005, Meyer et al., 2007, Pekkarinen and Ulkuniemi, 2008). At the same 
time, modularity allows for the provision of customization in an efficient manner. To 
the extent that different customers require different outputs, modular packages can be 
created that differ in one or more components, the rest of the outcome being unaltered. 
As such, not all components need to be subject to change in order to address market 
heterogeneity (Meyer et al., 2007, Salvador, 2007). Because of its potential to provide 
efficient customization and responsiveness to individual requirements, modularity 
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seems a promising concept for providers of care to the elderly to deal with the challenges 
faced in their daily working practices.

1.3 Empirical domain
This study focuses on the sector of care for the elderly in the Netherlands. In particular, 
we focus on organizations that provide long-term care and related services to the 
elderly living independently. Our focus thereby differs from most studies on health 
care operations (e.g. Silvestro and Silvestro, 2003, Marley et al., 2004, Kujala et al., 2006, 
Hyer et al., 2009) and modularity in health care (Langlois and Savage, 2001, Bohmer, 
2005, Chorpita et al., 2005, Meyer et al., 2007) that typically concentrate on cure or 
residential care. Figure 1.1 presents a brief and general overview of a healthcare sector as 
a whole and clarifies the focus of this study (i.e. boxes and arrows printed in bold). 

In this section we will describe the environment in which suppliers of long-term care for 
the elderly are operating. We will elaborate briefly on the Dutch political environment, 
the nature of demand for long-term care, and the position of elderly clients. 

1.3.1 The Dutch sector for long-term elderly care

As in most developed countries, policies promoting care provision based on client needs 
have been in vogue in the Netherlands. To put the client at the center of long-term care 
provision the Dutch government has introduced laws and regulations that contribute to 
the empowerment of elderly care clients and the creation of choice in and diversification 
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of supply in care, welfare, and housing (e.g. Raad voor de Volksgezondheid en Zorg, 
1998, 2000, Ministerie van VWS, 2007). In addition, payment system reforms aim 
to promote free choice and market competition as well as fair distribution of care. 
Furthermore, the payment system aims to create coherence between various fields of 
care and service provision (Ministerie van VWS, 2010a). 

When an elderly person is in need of long-term care, he or she can receive support 
through several sources of finance, depending on the type and severity of the 
individual’s needs and requirements. When a client is suffering from severe complaints 
that concern mainly the provision of care, he or she can apply for funding from the 
Exceptional Medical Expenses Act (Dutch: AWBZ). This is a law by which every Dutch 
citizen is ensured of care when suffering from chronic illness, handicaps, or old age 
complaints and, as such, it regulates and finances care for the elderly (Ministerie van 
VWS, 2010b). An elderly person can gain access to funding from this act by applying 
for an indication at what is called, the Central Indication Organ (Dutch: CIZ). This 
is an independent body that assesses a citizen’s needs with respect to several care 
functions distinguished in the AWBZ, such as personal care or nursing care. When 
in need of social services, such as home help, housing adaptations, or meal services, 
an elderly person can apply for an indication under the Social Support Act (Dutch: 
Wmo) (Ministerie van VWS, 2006). Once possessing an indication under either 
act, a client can choose the provider from which he or she wants to receive care and 
services, and this provider, in turn, can be sure that the care and services provided will 
be reimbursed by the government. Finally, a part of the care and service range offered 
by providers has to be paid for or can be insured by the elderly person himself. This 
concerns primarily luxury and supportive services, such as leisure activities, courses, 
and dietary advice. 

In summary, the Dutch government aims to create a system in which well-founded 
needs and requirements of individual elderly clients form the starting point for a 
process that ultimately leads to the creation of compound care and service packages to 
be provided jointly by various types of care and service providers. Figure 1.2 presents 
schematically the long-term elderly care environment in the Netherlands.

1.3.2 Particularities of demand for long-term care

Among the elderly, chronic and long-term conditions are highly prevalent and these 
conditions are often accompanied by complex needs and demands for different types 
of care and related services (Van Bilsen, 2008, Stange, 2009). This complexity is caused 
by three characteristics of long-term care demand. First, needs of elderly clients are 
diverse; we cannot speak of the needs and wants of the elderly (Luijkx and De Blok, 
2007). Diversity among elderly people can be expected, on the one hand, because of 
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differences in the health status and medical requirements of individual clients (Liss, 
1993, Van Bilsen, 2008), for example, an elderly client with diabetes has different 
needs from an elderly client who suffers from problems with bending and stretching. 
On the other hand, elderly persons differ from each other in personality, background, 
and lifestyle, which is likely to cause the content of their needs and desires to differ as 
well (Luijkx and De Blok, 2007). Second, individual elderly clients often have multiple 
needs and demands in various aspects of life because elderly people, in general, want 
to live independently as long as possible (Schols, 2004). As a result, elderly clients 
require a variety of services such as care, welfare, housing and transportation (e.g. Van 
Campen and Woittiez, 2003, Leichsenring et al., 2005). Third, needs and requirements 
are likely to vary over an individual elderly client’s life course as a result of changing 
health conditions. Because health, generally speaking, deteriorates over time (e.g. Van 
Bilsen, 2008) elderly people will require more intensive care and services. In addition, 
new constraints are likely to arise with age, thereby increasing the prevalence of multi-
morbidity – the simultaneous occurrence of various (chronic) conditions (Health 
Council of The Netherlands, 2008), causing the elderly person to require a wider 
spectrum of care and services over time. Overall, demand for long-term care can be 
thus characterized by diversity, multiplicity, and changeability.

Modular Care Provision
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1.3.3 Positioning the client in long-term care provision

Elderly clients are in the position to directly influence individual care supply as well 
as the creation of personal care and service packages (Etty and Veraart, 2001). Care 
provision takes place in the elderly client’s own home, where each person is treated 
individually. Furthermore, the production of care for the elderly involves extensive 
customer contact (Verma, 2000, Jaakkola and Halinen, 2006, Lanseng and Andreassen, 
2007). As such, the elderly client can work together with the provider in making a fit 
between the client’s wishes on the one hand and the long-term care services available 
from the provider on the other hand. 

At the same time, elderly clients are likely to require some support when organizing the 
provision of care and services of which they are in need. First, the provider of health 
services knows much more than the receiver. As a result, the specification and delivery 
of care services are often highly influenced by the specialist knowledge, skills, and 
experience of the care professional (Jaakkola and Halinen, 2006). The client, therefore, 
has to trust the provider with his or her life (Meijboom et al., 2004) and any incident of 
service failure may put the confidence of clients (and their family members) at risk (Berry 
and Leighton, 2004). Second, many of the elderly are developing towards a state of (near) 
frailty that might influence their ability to make well-informed choices of appropriate care 
and services. In addition, the inability to meet the demands of these elderly people will 
have more serious consequences than it does in other services (Jack and Powers, 2004). 
Third, demand for many types of long-term care and services, is negative. Although in 
need of them, people are not likely to look forward to home help or wound care and, 
in general, demanding care services goes together with considerable stress (Berry et al., 
2004). In summary, elderly clients can directly influence long-term care provision but 
can also be influenced by features that might weaken their ability to steer supply. 

The features characterizing the field of long-term care for the elderly as presented in 
the preceding sections need to be taken into account when exploring the potential of 
modularity in this sector.

1.4 Study aim, research design, and research questions
The main purpose of this research is to advance knowledge on modularity in long-
term care for the elderly. Hereby, the aim of this thesis is two-fold. We aim to advance 
knowledge on modularity beyond manufacturing and we aim to improve the field of 
long-term care for the elderly and assist the sector in moving towards demand-based 
care provision. To act upon both aims, this study was conducted in a number of phases, 
in each of which a number of research questions were studied. 
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Advancing this Ph.D. research, we conducted a pilot study in order to explore the 
recognizability and possible acceptance of various OM concepts, among which, 
modularity. This pilot was considered vital since the use of industrial concepts and 
practices in care settings is often seen as highly debatable simply because ‘health care 
is different’ (Young et al, 2004, Morton and Cornwell, 2009). By means of the pilot 
study, we evaluated the feasibility of future investigations. The pilot indicated that 
elderly care practice was susceptible to concepts and methods stemming from OM, 
and it was decided to continue the project by means of Ph.D. research. At the start 
of this Ph.D. research, we reviewed the literature with respect to demand-based care 
and OM concepts (modularity and front office-back office configurations) that were 
known for their ability to provide customized services efficiently. 

We started both the pilot study and the review of the literature from issues faced 
by providers of long-term care for the elderly. Governmental policies in this field 
envision a focus on both client centeredness and efficiency, two objectives that have 
often been seen as oxymoronic (e.g. Hart, 1995, Selladurai, 2004). Even so, providers 
of long-term care are expected to aim for the alignment of these objectives in their 
day-to-day care practices. This dilemma justifies an exploration that provides insight 
into whether and how OM concepts (in particular modularity) can contribute to the 
provision of demand-based care packages at low costs. To this end, the following 
research questions were studied: How can demand-based care be brought into practice 
on the operational level of care, welfare, and housing provision to elderly clients living 
independently? (See Chapter 2). And: Whether and how can design decisions contribute 
to different performance objectives in long-term care? (See Chapter 3).

The insights from the pilot study and literature review provided conceptual ground for 
the research and provided direction for content related and methodological choices that 
influenced the remainder of the research process. For reasons of newness, it was decided 
to focus primarily on the concept of modularity in order to bring about demand-based 
care. The case study method (presented in Chapter 4) was chosen to build knowledge 
of this concept. We conducted four case studies in the field of long-term care for the 
elderly to collect empirical data on current practices in the provision of care and service 
packages to elderly people living independently. The data was subsequently analyzed 
from different viewpoints to address different research questions. 

Given the underlying assumption of demand-based care, modularity seems promising 
in assisting long-term care providers to take into account the characteristics and 
particularities of elderly clients and their demands. To deal with the diversity and 
multiplicity in client demand, it is essential to know how components are mixed and 
matched into individualized packages. Up to now, however, research on modularity 
in both product and service settings has focused largely on the design of modular 
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systems and the composition of modules and components. It still remains unclear 
how modular packages come into existence. To develop a more complete and dynamic 
view on modularity, we address the following research question: How does modularity 
manifest itself in the specification and construction of demand-based care and service 
packages for independently living elderly? (See Chapter 5).

Because of the changeability of client demand for long-term care, care and service 
packages of individual elderly clients need to be adapted over time. It has been 
suggested that interfaces would allow for changing or substituting component 
variations in modular services, as such re-creating service variations that are 
appropriate to client’s needs over time (Miozzo and Grimshaw, 2005). However, 
in-depth empirical study of interfaces in modular services is currently lacking 
(Ramdas, 2003, Voss and Hsuan, 2009) and, despite its importance, the exact relation 
of interfaces to the reconfiguration of modular care and services remains unclear. 
To further extend knowledge on interfaces and package adaptation, we address the 
following research question: How do interfaces manage the reconfiguration of modular 
services? (See Chapter 6).

Modularity, and its related customization and fine-tuning of packages, takes into 
account the ‘medical-technical’ state-of-health of a person that can be addressed by 
providing the right combination of care and service parts. Human beings, however, 
have aims and interests that go further than the contents of care and services provided 
(McLaughlin and Kaluzny, 2000). This especially holds true for elderly care clients, 
given their possible vulnerable position in the care process. Therefore, we have to look 
beyond the concept of modularity and also pay attention to much ‘softer’ issues of care 
provision, such as proper treatment, appropriate interaction, and providing a personal 
touch (Ware et al., 2003, Sofaer and Firminger, 2005, Bosman et al., 2008). To this end, 
we address the following research question: How does personalization contribute to the 
provision of customized modular long-term care? (See Chapter 7).

To advance the field of long-term care towards demand-based care provision, we need 
to know to what extent modularity aspects and practices are already used in the sector. 
To this end, we analyze current practices in long-term elderly care from a modularity 
perspective and address the final research questions: What modularity practices are 
currently used in long-term care provision in order to provide demand-based care? In 
addition, what gaps remain and how can these be solved by means of modularity practices? 
(See Chapter 8). The set-up of this Ph.D. research and the structure of this thesis are 
summarized in Figure 1.3.
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Abstract
Practical implementation of notions such as patient-orientation, client-centeredness, 
and demand-driven care is far from straightforward in care and service supply to elderly 
clients living independently. This paper aims to provide preliminary insights into how 
it is possible to bridge the gap between policy intent, which reflects an increasing client 
orientation, and actual practice of care and service provision. Differences in personal 
objectives and characteristics generate different sets of needs among elderly clients that 
must have an appropriate response in the daily routines of care and service providers. 
From a study of the available literature and by conceptual reasoning, we identify several 
important operational implications of client-oriented care and service provision. To deal 
with these implications the authors turn to the field of operations management. This field 
has deepened the understanding of translating an organization’s policy into daily activities 
and working methods. More specifically, we elaborate on the concept of modularity, 
which stems from the field of operations management. With respect to elderly people 
who live independently, this concept, among others, seems to be particularly useful in 
providing options and variation in individual care and service packages. Based on our line 
of reasoning, we propose that modularity provides possibilities to enhance the provision 
of demand-based care and services. Furthermore, our findings offer direction on how 
organizations in housing, welfare and care can be guided in translating demand-based 
care to their operational processes.

2.1 Introduction 
In most Western countries the ageing society is a fact. In the Netherlands, for example, 
20 years ago 12% of the population was 65 years or older. Nowadays, 14% is this age, 
and it is expected that in 2025, 20% of the population will be 65 years or older (CBS, 
2005). The same trend can be seen in other counties of the European Union, Sweden 
and Italy having the largest aged populations (Schols, 2004). During the past decades 
governments all over the developed world have been engaged in reforming their health 
care systems to cope with the challenges that are thrown up by their ageing populations 
(De Gooijer, 2007). Along with changes due to the size of elderly populations, we are 
also witnessing changes in the political orientation towards health care provision. 
Analogous to most European countries, the Dutch government is creating a health 
care system in which the client is given a more central position (e.g. Raad voor de 
Volksgezondheid en Zorg, 1998, Etty, 2000). There are various terms used to describe 
this increasing consideration for health care clients, here we will define this trend as 
one towards demand-based care. 

The modifications in the Dutch system, as in those of other countries, encourage 
suppliers of health care services to become more responsive towards the needs and 
desires of their elderly clients (Van der Kraan and Van der Grinten, 2004, Bosselaar, 
2005) and to treat their demands as an entity that should be approached in a well-
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tuned manner (Billings and Leichsenring, 2005). In general, elderly people want to 
live independently as long as possible, even when they need care and support. As a 
result, the issues surrounding care provision are extensive, involving many aspects 
of life such as health, social services, housing, transportation, and support services 
(Leichsenring et al., 2005, Van Bilsen, 2007). Ideally speaking, demand-based care 
provision would imply that organizations providing services in housing, welfare and 
care (HWC) should take conjointly the needs and demands of an individual elderly 
client as a guideline. However, little insight has been gained in how the needs of 
individual elderly clients can be translated into a demand-based, client-centered supply 
of HWC services (Van Bilsen, 2007). The concept of demand-based care seems to falter 
at a policy level, being used by many to express long-term goals, mission statements 
and organizational visions only (Rijckmans, 2005). This is detrimental for all parties 
involved since a policy or strategy needs accompanying resources and methods for it to 
work in daily practice (Slack et al., 2007). Fulfilling the multiple and complex needs of 
elderly clients requires organizations to develop sound operational processes in order 
to provide the optimal care and service packages to their clients. The aim of this paper, 
therefore, is to provide preliminary insights into how it could be possible to bridge 
the gap between policy intent, which reflects an increasing client orientation, and the 
actual practice of HWC service provision. To fulfill this aim, the following research 
question will be addressed by means of literature research and conceptual reasoning: 
How can demand-based care be brought into practice on the operational level of HWC 
provision to elderly clients living independently?

In order to answer the research question, the authors will turn to the field of operations 
management (OM). In general, OM has deepened the understanding of translating 
an organization’s policy or strategy into daily activities, processes and working 
methods. Furthermore, OM exhibits a natural client focus since operational systems 
are considered as means to serve the varying needs of an organization’s client (Slack 
et al., 2007). 

2.2 Demand based care
2.2.1 Definition 

As in most European countries, the Dutch sector for care for elderly persons exhibits a 
shift from supply-driven to demand-driven approaches in care and service provision. 
According to these approaches, care and related services in welfare and housing should 
contribute to the fulfillment of care-related needs of individual elderly people and, 
therefore, to their perceived quality of life (Rijckmans, 2005). In the Netherlands, 
this trend is known as being one towards demand-driven care (DDC) and demand-
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oriented care (DOC) (e.g. Putters, 2003, Rijckmans, 2005). Other concepts that can be 
found in international literature are ‘consumer driven health care’ (Herzlinger, 2004), 
‘patient/client centered care’ (e.g. McLaughlin and Kaluzny, 2000, Mead and Bower, 
2000), ‘patient/client oriented care’ (Schulman, 1979), etc. Although differences can be 
seen among the approaches, in terms of their specific emphasis and degree of client-
centeredness (Rijckmans, 2005, Bosman et al., 2008), all developments represent a 
client perspective on care and service provision. We will define this general trend, 
which takes client demand as the basis for care and service provision, as one towards 
demand-based care, where ‘care’ encompasses services in housing and welfare as well. 
As such, we acknowledge the importance of the client’s central role. However, for the 
purpose of this paper, it is not relevant to go into a detailed discussion on the different 
emphases of all terms used. 

The concept of demand-based care aims to give individual needs and wishes a more 
central role. As opposed to supply-driven approaches, where existing supply is the point 
of departure for care and service provision, the individual user’s wants and needs form 
the starting point in the demand-based approach (Rijckmans, 2005). To accommodate 
individual demand, however, it should be clear what exactly clients’ needs are and what 
these needs imply (Van Bilsen, 2007) for the organization. Therefore, we now address 
the characteristics of our target population’s needs and subsequently translate these 
into implications for day-to-day care and service provision.

2.2.2 Needs: diverse and subject to change

The concept of need generally refers to a condition characterized as ‘some disturbance 
in health and well-being’ (Van Bilsen, 2007). An individual elderly client perceives a 
disturbance, or gap, when the individual’s current state does not match the desired 
state in health and well-being. Intervention, then, is necessary to close or diminish 
this perceived gap. When the gap can be closed or diminished by services in housing, 
welfare and care, the individual elderly client is said to be in need of these services 
(Liss, 1993). 

Although all needs for HWC services exist because of some perceived gap or 
disturbance, the concept of need might vary considerably among elderly clients and can 
be transient and subject to change. First of all, variation is caused by differences in the 
current states of individual clients. An elderly client with diabetes has different needs 
from an elderly client who currently suffers from a broken hip. Even if two individuals 
have the same disability, they might perceive different needs (Van Bilsen, 2007). Elderly 
clients vary a good deal with regard to their health definitions, preferences, desires 
and priorities (Wilmot, 2007). These aspects will all influence the determination of 
the desired state or goal an individual elderly client wants to reach, and this makes 
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the goal in health and well-being highly personal (Liss, 2003). For example, an elderly 
client who is recovering from a stroke has always been accustomed to clean her house 
herself. Therefore, she might feel it is very desirable to work towards a state of health 
in which she will be able to clean her house again. During rehabilitation she needs her 
care professionals to support this goal by means of physical therapy, for example. If she 
cannot recover fully, this elderly client will need help at home, where the domestic help 
will take over the heavy household work. Furthermore, the domestic help worker might 
assist the client herself to do some light household activities, such as dusting. Another 
elderly client who is also recovering from a stroke is used to contract out all cleaning 
activities: regardless of this lady’s state of health, the house is cleaned every week by a 
private cleaning lady. This client, therefore, perceives no need in this particular aspect 
of her life and might feel that it is much more important to focus on other aspects 
during rehabilitation. To reach the goals of these two individuals, and close the gaps 
between their similar current states but dissimilar desired states, different services in 
housing, welfare and care are needed. The need for care and related services, therefore, 
is highly personal (Liss, 1995), since it depends on the perspective of the individual 
(Liss, 2003, Rijckmans et al., 2005). As such, great variety in needs for HWC services 
can be expected among elderly clients living independently.

Furthermore, the needs of an individual elderly client are changeable. Needs might alter 
over time both as a result of changing health conditions, which could either deteriorate 
or improve, and developments in knowledge (Van Bilsen, 2007). These developments 
might alter either the current state of health and well-being, or the desired state. When 
the perceived gap between the current and desired state diminishes, manifest needs 
might disappear; when it increases, latent needs might become manifest. In both cases, 
manifest needs might change in content, breadth or depth. For example, an elderly 
client who currently has problems with bending or stretching needs some assistance 
in the morning when taking a shower. Over time, his condition might deteriorate, and 
as a result, he will need support when getting out of bed and total assistance when 
taking a shower. 

Both variety among elderly people and variation over the life course of an individual 
elderly person cause a high diversity on the demand side of HWC services. This will 
have implications for the supply side of HWC services, when organizations aim to 
provide their care and services in a demand-based manner.

2.2.3 Conversion to daily practice: implications for providers

The concept of demand-based care stimulates providers of care and related services 
to be sensitive to the diversity in needs. However, the provision of a care and service 
package that is exactly in line with each individual client’s preferences is not feasible 
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for most care and service providers. Instead, organizations look for broader classes of 
clients, or segments, that can be reached more efficiently with options that match their 
unique needs (Kotler et al., 1999), also with respect to independently living elderly 
clients, segments have been identified (Luijkx et al., 2004, Luijkx and Pardoel, 2005, 
Luijkx and De Blok, 2007). Within these segments, elderly clients have similar needs 
and requirements that differ substantially from the needs of elderly clients in another 
segment. At the same time, the needs of individual elderly clients within a particular 
segment might show a slight diversity (De Blok et al., 2007, Luijkx and De Blok, 2007). 
Over time, the needs of an individual elderly client might change, which might even 
cause a shift from one segment to another.

An organization that adapts its supply to segments recognizes that clients differ in 
their needs and perceptions (Kotler et al., 1999). For each segment of elderly people, 
a generic package of HWC services can be identified that matches the needs profile of 
this segment. However, due to the differences amongst individuals within a segment, 
this generic package requires further specification and its contents need fine-tuning 
(Luijkx and De Blok, 2007). On the supply-side, services in housing, welfare and care 
can be better tuned to the diversity in needs when the available range of options in 
service supply increases (e.g. Etty, 2000, Ware et al., 2003, Wilmot, 2007). Only then 
will clients be able to fulfill their needs with care and services of their preference, given 
their personal background, taste and circumstances. Choice options within a certain 
type of service are required to provide an optimal solution per individual. When 
alternatives are offered, elderly clients themselves, as much as possible and as far as 
they desire to avail themselves of the options, can select those that are best suited to 
their needs (Etty, 2000). 

In addition, the set-up of the care and service packages should be flexible. As well as 
choice options in the individual types of care and services needed, variation has to be 
enabled when combining different categories of services into a single package. Variation 
will allow for diversified care and service packages among elderly clients. Moreover, 
variation in HWC services is needed over the life course of an individual elderly client. 
Depending on the current state of health and well-being of the individual client, needs 
arise in order to enable him or her to stay in his or her own living environment as long 
as possible. However, this situation changes over time, mostly due to deteriorating 
health, and therefore adaptation and expansion in the nature, amount, and intensity 
of care and services will be required at different points in time.

Furthermore, to continuously provide the optimal answer to the needs of an individual, 
organizations have to interact regularly with the elderly client. Clients value being 
involved in the care process, being taken seriously and being consulted in the 
determination of their needs for care and services (Rijckmans et al., 2007) with respect 
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to their goals and preferences. As such, an organization providing HWC services should 
arrange its care and service processes in such a way that they explicitly and adequately 
cater to the needs and requirements of elderly clients (Van Wijk, 2007).

Finally, when examining an elderly client’s needs for housing, welfare and (long term) 
care, organizations often tend to make strict distinctions between these main pillars 
of care and service provision (Brodsky et al., 2002). However, for an individual elderly 
client, these services are interrelated since they all enable an elderly person to continue 
to live independently as long as possible. Therefore, when taking client demand as 
the basis for care and service provision, HWC services need to be provided as an 
integral and coherent package. For providers, this implies they jointly have to deliver 
an optimal package of HWC services as an integral answer to the multiple needs of 
their elderly clients. 

To sum up, a variety of needs exist among elderly clients and over the life course of an 
individual. To both recognize and manage this diversity, segmentation of the elderly 
population can be of help. Furthermore, to fulfill an individual elderly client’s needs in 
a demand-based manner requires organizations to develop choice options and variety, 
and joint provision of HWC services. In addition, organizations should interact with 
elderly clients in order to determine their individual needs and wants, and be able to 
act upon them. Having determined several important implications of demand-based 
care on the operational level, it is time to look for principles and practices that will 
help HWC providers in dealing with these specifics. We turn therefore, to the field of 
OM; this field specifically addresses the organizational level where goods and services 
are actually delivered to the client. To get an idea of its contents, we will give a general 
introduction to OM in the next section.

2.3 Operations management
Operations management (OM) covers a body of knowledge that focuses on the 
design, functioning and improvement of a firm’s operations function, where the term 
‘operations’ refers to the use of resources, e.g. capital, materials, technology, human 
skills and knowledge, for the production and delivery of products, which can be either 
goods or services (Schellekens, 2004). According to Slack et al. (2007) the operations 
function is one of the three core functions of any organization, along with the marketing 
and sales function and the product development function. The former is responsible 
for communicating the firm’s products to the market; the latter for creating goods and 
services for the market. The operations function comprises all the activities that are 
involved in the transformation of inputs into outputs, thereby realizing the products 
that are the reason for the organization’s existence. As such, the operations function 
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is responsible for fulfilling customer requests throughout the production and delivery 
of goods and services (Slack et al., 2007). Some examples of topics that have been 
widely researched in this respect are scheduling and sequencing of processes, workflow 
management, inventory control and performance measurement. 

Besides constituting a natural client focus, OM goes beyond an organization’s strategic 
level by transferring the aim of an organization into accompanying resources and 
methods to work in daily practice. An organization can adapt or rearrange its 
operational processes or the operational organization of products with the aim of 
reaching the goals of its customers as well as the performance goals of the organization 
itself (e.g. Meyer Goldstein et al., 2002, Bohmer, 2005, Zomerdijk and De Vries, 2007). 
In the day-to-day production and delivery of products, common operational objectives 
are quality, cost, flexibility, speed and reliability.

2.3.1 Operations management in services

OM studies both manufacturing organizations, producing goods such as vehicles, 
canned food and clothing, and service organizations, producing services such as 
insurance, entertainment and health care. The main distinction between goods and 
services is the indispensable involvement of the client in service supply (Lovelock 
and Gummesson, 2004, Edvardsson et al., 2005, Sampson and Froehle, 2006). The 
participation of the client in the service production process will influence the whole 
process of service provision, from specification of the desired services to actual service 
delivery. Therefore, it is not only important what is being delivered to the client, for 
example a quick, cheap meal at a fast-food take-away or an exclusive haute cuisine 
dinner at a five star restaurant, but also how the service is being delivered, for instance, 
how the service professional treats the client and how the client is involved in service 
production. The service product and service process are two complementary and 
intertwined elements in final service provision (Kellogg and Nie, 1995, Verma et al., 
1999). Other service characteristics that typically influence the design, functioning 
and improvement of service systems and processes are simultaneity of production 
and consumption, heterogeneity, perishability and intangibility (Fitzsimmons and 
Fitzsimmons, 2006). 

In order to address the operational challenges of service organizations, the field of 
service operations management emerged. Like OM in manufacturing operations, 
service operations management constitutes designing, operating and improving 
the productive systems of the organization (Zomerdijk, 2005). On the one hand, 
service operations management covers principles that were traditionally developed 
for manufacturing, thus stemming directly from OM (see, for example, Bowen and 
Youngdahl, 1998, Meyer and DeTore, 1999, De Blok et al., 2007). On the other hand, 

Modular Care Provision



33

concepts, tools and techniques have been specifically developed for the field of service 
operations (see, for example, Lovelock and Young, 1979, Lengnick-Hall, 1996, Meyer 
Goldstein et al., 2002, Zomerdijk and De Vries, 2007). Service operations management 
research has covered a wide variety of services in the profit sector, such as financial, 
restaurant and airline services. Furthermore, there is a growing realization that service 
operations management may be relevant to changes in public and non-profit sectors in 
general (Verma et al., 2005, Verma et al., 2006) and the health care sector in particular 
(e.g. Boaden et al., 2000, Hyer et al., 2003, Young et al., 2004, Bohmer, 2005). Examples 
in health care settings can be found primarily in hospital care (Vissers and Beech, 2005), 
in particular in the development of clinical pathways (e.g. Layton et al., 1998, Bragato 
and Jacobs, 2003) and focused clinical factories (e.g. Herzlinger, 1998, Leung, 2000). 
However, these examples are useful mainly for narrowly defined, homogeneous, client 
groups, suffering from only one or very few ailments, thereby having a predictable 
course of action in their care trajectory. Conversely, elderly clients usually have widely 
varying needs and wants, requiring a package of goods and services from several fields 
and specializations to support their lives.

Although literature that specifically addresses the joint provision of demand-based 
care and service packages on the operational level is scarce, the application of service 
operations management has shown its ability to address client-centeredness for the 
non-profit sector in general. In order to meet new requirements on their demand sides, 
non-profit organizations focus on increasing flexibility and producing high-quality 
goods and services through the implementation of service operations management 
techniques and practices. A notable example of this is the research of Schellekens 
(2004) who applied concepts originating from OM in the non-profit context of higher 
professional education. 

The above shows the possibilities of service operations management to make the 
provision of non-profit goods or services more client-centered. This makes it useful to 
explore further service operations management focusing on the field of HWC service 
provision to elderly people living independently. The focus of concepts that stem 
from OM on the delivery of customer value might give new insights in and effective 
responses to the issues faced by HWC service organizations. Furthermore, the fact 
that services are different from goods and the understanding that in service provision 
both product and process need to be taken into account are important starting points 
for shaping demand-based care. These insights will be further explored in the next 
section, where we discuss specific OM principles in order to address the operational 
implications of demand-based care.
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2.4 The client at the centre of interest on the operational 
level
A number of researchers suggest that modularity is the key to providing tailor-made 
products while at the same time working in a cost effective manner (Duray et al., 2000). 
Modular production principles traditionally stem from a manufacturing setting and, 
as such, have not been specifically developed for services. However, the attention given 
to modularity in services increases (e.g. Meyer and DeTore, 2001, Bohmer, 2005), with 
the aim of providing service packages that are tuned specifically to the requirements of 
the individual client. In this section, we will elaborate on the OM concept of modular 
production principles. Furthermore, we will argue that in services, modularity will 
have to be supported by conditions that take into account the specifics of services.

2.4.1 Modular production principles

In one of the first contributions to the literature on modular production, Starr (1965) 
formulates the basic idea behind modularity as “… design, develop, and produce 
[…] parts which can be combined in the maximum number of ways”. The seamless 
combination of parts that is referred to is allowed by the specific architecture of 
modular products. A product architecture is the scheme by which the functionalities 
of a product are assigned to product parts, or components (Ulrich, 1995). A modular 
product architecture includes a one-to-one mapping of functional elements to physical 
components (Fixson, 2005). This means that each component, independently and 
separately from the other components, brings about one function of the product. The 
components of a modular product are standardized, so they are always produced in the 
same manner. To connect the separate, standardized components, and create a flexible 
product construction, a modular product architecture uses standardized connections, 
or interfaces (Sanchez and Mahoney, 1996). 

In essence, literature suggests that modular production can facilitate the enlargement 
of the number of product features available, while at the same time preventing a rise in 
costs (Duray et al., 2000). Since components can be easily mixed and matched through 
uniform interfaces, numerous combinations can be assembled that offer increased 
choice options to the organization’s clients (Salvador et al., 2002). Furthermore, the 
individual components included in a product can be changed or replaced independently, 
because each component has a separate function. Therefore, product distinctions can 
be easily achieved through transformation or modification of components (Duray 
et al., 2000). In addition, modular production principles allow variations of goods 
and services to be delivered by different organizations (Ulrich, 1995, Baldwin and 
Clark, 1997), which again enlarges choice options for clients. All these features make 
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modularity a good way to increase product variety (e.g. Ulrich, 1995). At the same 
time its use enables an organization to produce at no significant increase in cost (Starr, 
1965). The utilization of standard components reduces variety when making these 
components, which allows for cheaper production. In addition, when the standard 
components can be reused in products that appeal to different clients or client groups, 
economies of scale can be gained (Ulrich, 1995).  

Modular production principles have been widely adopted in industry, for example 
in car manufacturing and construction. Besides, the application of modularity has 
also been suggested for optimizing the marketing process (Sanchez, 1999), financial 
services (Meyer and DeTore, 2001), and hospital care (Bohmer, 2005) in order to arrive 
at customized service provision at reasonable cost. 

The above clearly shows the potential advantages of the application of modular 
production principles. However, the presented overview of modularity is based mainly 
on its application in manufacturing organizations. In order for modularity to work 
properly in a service setting where client demand is central, we propose that certain 
prerequisites and conditions need to be present. In general, to enable individual client 
demand to have a more central role, it is a prerequisite that the client participates in 
the service process to a certain extent (Schmenner, 1986, Wemmerlov, 1990, Kellogg 
and Nie, 1995, Duray et al., 2000). On the operational level this means that the system 
should be designed in such a way that service provider and client can be brought 
together to gear supply to client demand (Wemmerlov, 1990, Van der Grinten, 2000, 
Schoot et al., 2005). We will turn to this issue in the next sub-section.

2.4.2 Supporting conditions for modularity in a service setting

In the operational process, arrangements can be designed to allow for more or less client 
involvement. Front office activities take place in the presence of the client and allow for 
customizing or personalizing a service, and for involving the client as co-producer. Back 
office tasks, on the other hand, occur behind the scenes and have an efficiency potential 
(e.g. Larsson and Bowen, 1989, Metters and Vargas, 2000). To support considered 
choices and overcome tradeoffs among the advantages desired, Zomerdijk (2005) has 
put forth design decisions accompanied by performance objectives regarding front 
office and back office configurations. For example, by choosing a certain configuration, 
or division and assignment, of front office and back office activities, an organization 
will be able to design an operational process that allows for both client involvement 
and efficiency (Zomerdijk, 2005). 

In addition, issues regarding the professional providing the service also need to be 
addressed. As opposed to the production of goods, service production, delivery, 
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and consumption generally take place simultaneously. Especially in human service 
organizations, which are organizations that work directly with and on people, all 
essential tasks are carried out by a series of transactions between clients and staff 
(Hasenfeld, 1983). Therefore, a client’s perception of the service largely depends on 
the quality of the professional, besides the quality of the service itself (Schneider, 1993, 
Meyer Goldstein et al., 2002). The composition of service packages is therefore greatly 
dependent upon the employee involved in the service process, who thereby forms the 
linking pin within the service package. As such, service employees function as human 
interfaces: they have the ability to influence the care and service product as well as the 
way in which this is provided.

2.5 Discussion
In this paper we argued that the notion of demand-based care has not yet been 
elaborated to the operational level of HWC service providers. Demand-based care 
implies that client demand is taken as the leading aspect in the daily activities and 
routines of HWC service providers, concerning care and service provision. In this 
section, we will discuss the implications of demand-based HWC service provision to 
elderly clients in the light of modularity and its supporting conditions.

2.5.1 Modularity versus four implications of demand-based care

On the basis of our concise review, modular production principles provide a useful 
starting point for providing demand-based HWC services. A modular design of HWC 
services offers the opportunity to mix-and-match components into a tailor-made care 
and service package for elderly clients. The design and operational organization of 
the individual care and service components are such that they can be combined in 
numerous ways. As such, modular care and service components will provide choice 
options and variation for the elderly client. Since every elderly client can be offered a 
different combination of components, each is treated as unique (Bohmer, 2005), which 
is the aim of demand-based care provision. For example, a client who has problems 
with bending and stretching will likely require components that provide assistance 
in such functionalities as ‘cleaning the house’ and ‘mobility’, which are supplied by a 
certain HWC service provider. With respect to ‘cleaning the house’, components such as 
vacuum cleaning, window washing, dusting, mopping, etc., should be designed in such 
a way that they can be selected and mixed in any combination desired. The components 
of ‘cleaning the house’ can be blended into the client’s care and service package with 
components in ‘mobility’, such as a walking frame, rollator or scooter for the disabled. 
This implies that not only the contents but also, for example, the duration, location 
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and executor of the components need to be specified exactly in advance, and adjusted 
in such a way that they can be easily combined for or by an individual client.

Furthermore, service parts may well originate from multiple providers and then be put 
together into one HWC service package, thereby not only increasing choice options 
but also facilitating the coupled supply of a care and service package. For elderly clients, 
who often require care and services from several suppliers in various fields, this will 
increase the likelihood that all their needs and wants are covered. Elaborating on the 
earlier example, the client who has problems with bending and stretching might require 
the functionality ‘domestic adaptations’ as well, which is provided by a different HWC 
service provider. This functionality includes components such as a heightened toilet, 
the removal of thresholds and supplying support rails in the shower. Furthermore, 
this provider supplies other components in the functionalities ‘cleaning the house’ 
(such as spring-cleaning) and ‘mobility’ (such as a shared taxi service and taxi service 
with care), which the client might select as well. These additional components can be 
seamlessly combined in the individual care and service package because the modular 
package architecture uses standardized and well-tuned connections. Together, the 
combination of care and service components, which originally stem from different 
providers, provides an optimal answer to this client’s requirements.

Approaching client needs and wants as an entity, as in the example, is expected to 
enhance the overall outcome of the HWC service provision for the client and provide 
services that are better attuned to the needs of an individual elderly client. Individual 
services can be coordinated in terms of, for example, time, place, content, condition, 
quality and price. This is likely to diminish overlap among individual HWC service 
parts as well as prevent gaps in HWC service provision from occurring, thereby 
enhancing continuity and complementarity of care and service provision. An additional 
advantage lies in the provision of the HWC service parts as a package, instead of each 
individually; this could greatly reduce the time and effort that elderly clients have to 
invest in searching for and keeping contact with HWC service providers. For providers, 
the package-wise provision of HWC services can also result in saving time during the 
intake, since all HWC services required by an elderly client can be identified at the 
same time. Furthermore, standardization of the interfaces between components would 
be likely to facilitate tuning both within and among organizations.    

The needs and wants of elderly clients will probably change over time, due to 
deteriorating or improving health. Modularity allows for easy adaptation of the HWC 
service package, because the individual components included in a package can be 
changed or replaced independently. When one component is omitted or added, the 
other components are not influenced by this and the package as a whole continues to 
function. This allows the HWC service providers to keep the care and service package 
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up-to-date with relative ease so client demands will be met optimally over time. 

So far, we have argued how modular production principles can help HWC service 
providers to put individual elderly client demands at the centre of service provision. At 
the same time, the ability to standardize components can also facilitate a cost-efficient 
way of working. Furthermore, it is likely that the content of a component will appeal 
to more than one client or client segment. Therefore, the conceptual design (Sousa 
and Voss, 2001) of a certain care or service component can be reused, thereby yielding 
economies of scale. Although the efficiency potential is not specifically attached to 
demand-based care and service provision, it favors a goal of the Dutch care sector 
in general. Governmental policy can be characterized by efforts to introduce more 
business risks (Breedveld et al., 2006) in the care sector, thereby initiating the need for 
a cost containment in care and service provision. HWC providers are even encouraged 
to drive down their costs of operation (e.g. Van der Geest, 2005). In working towards 
this goal, a modular set-up of components is likely to be helpful.

2.5.2 Supporting conditions for modularity in HWC provision

To make optimal use of modular production principles HWC service providers not only 
need to pay attention to the composition and content of the care and service packages. 
To support the application of modularity, the processes and professionals involved 
in the specification of these packages need major consideration. In order to provide 
demand-based care and services, the information given by the elderly client should be 
the basis on which HWC service providers specify which care and service parts have 
to be combined into a package. The professionals who construct the demand-based 
care and service packages have to be able to retrieve client information, to translate this 
information, in collaboration with the client, into concrete needs and wants, and to link 
these to the care best suited and service parts available. To be able to take client needs 
and wants as the starting point of care and service provision, HWC service providers 
need to create a situation in which elderly clients can easily interact with professionals 
and express their requirements prior to the start of care and service delivery. Front 
office activities take place in direct contact with the client and offer the opportunity 
for interaction between the elderly client and the professional. In a front office setting, 
the elderly client therefore will have the opportunity to express his needs and wants 
to the HWC professional, who in turn can compose the care and service package in 
a customized or personalized manner in cooperation with the client. In front office 
activities, the client can also be a co-producer, for example, by letting the client him 
or herself fill out a questionnaire about required care and services. This will allow for 
greater client involvement in the construction of the care and service package. During 
delivery, HWC services work directly with or on elderly clients (Hasenfeld, 1983), and 
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therefore, are by definition front office activities. This will facilitate on-going interaction 
between professional and client, thereby providing the opportunity to adapt the elderly 
client’s care and service package when needed. 

However, the elderly client does not have to be involved in all activities required to set 
up the appropriate care and service package. Some activities, such as administration 
of client data or checking the care and service package against financial regulations 
can take place behind the scenes. These, so-called, back office activities are suited for 
standardized processing of large amounts of data, thereby offering efficiency potential 
to the HWC service providers. 

Overall, modular production principles will allow conceptually HWC service providers 
to put demand-based care into practice. Modularity seems to be particularly useful in 
providing choice options, variation and joint provision of care and service packages, 
whereas supporting front office-back office conditions seem to promote client 
interaction in HWC service supply. Furthermore, both concepts would avoid a rise 
in costs, something that is very desirable in HWC service provision.

The proposed applicability of modular production is based on the indirect assumption 
that, with all their diversity, elderly clients are still sufficiently alike for modularity 
to work. Although elderly clients all are unique individuals, we have already pointed 
out that overlap can be found in the needs and demands of elderly clients (Luijkx et 
al., 2004, Luijkx and Pardoel, 2005, Luijkx and De Blok, 2007). Besides, research has 
revealed packages in HWC service combinations that elderly clients actually acquire 
(Schellingerhout, 2008). Because of these analogies among elderly clients, providers 
of HWC services can indeed make use of a modular set-up of care and services, at 
least for those categories of needs and wants that overlap within, or among, segments 
of the elderly population. Through seamless combination of standard components 
in packages, advantages in cost, time and quality can be gained (Bohmer, 2005). The 
resources gained can, in turn, be deployed to those dimensions of needs which are 
too complex or distinctive to address with standardized modules and components. 
Modularity, thereby initiates blending of standard and custom care and service 
provision by addressing those dimensions in which groups of clients have the same 
needs with standardized components, while leaving room for the natural heterogeneity 
of elderly clients (Bohmer, 2005). 

2.6 Conclusion
The previous sections have shown the ability of modular production principles to 
deal with the highly diverse needs of elderly clients, thereby enhancing the provision 
of demand-based HWC service packages. The concept enables approaching the 
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operational implications of demand-based care and putting client demand at the centre 
of HWC service provision. As such, modularity, when properly adapted to a service 
setting, has high potential to close the gap between policy and practice that current 
literature on demand-based care has not been able to solve so far. The recognition of 
the potential of this concept is an important first step in elaborating demand-based care 
and service provision to the operational level. This makes our insights of significant 
relevance to both policy makers and practitioners. 

Our findings, however, are largely based on theory, so highly conceptual in nature, and 
at this time can be supported merely on the basis of intuitive appeal and experience 
rather than by empirical research. This makes our application of modularity and 
front office–back office configurations in HWC service provision to elderly clients 
living independently simplified. Furthermore, we are aware that we have left out 
social aspects of demand-based care, such as having the right attitude towards and 
respect for the client. Although we recognize the importance of the relational and 
emotional characteristics of demand-based care, we chose to focus only on operational 
characteristics. However, we opened up a working language and point of departure 
for studying the elaboration of demand-based concepts in an HWC context. From 
this starting point, additional research needs to be executed, both conceptually and 
empirically in order to further close the gap between policy intent and the daily practice 
of demand-based care and service provision. In this sense, interesting questions for 
investigation could be: 

 What are the optimal basis, scale, amount and level of detail for the 
development of components and modules in HWC services from a 
client point-of-view? 

 How should the professional be included as an integral part of a modular 
care and service architecture?

 What requirements need to be present in the operational organisation 
to ensure the HWC service package can be delivered at any time, in any 
place and in any combination demanded? 

 And, when taking a general systems view, how to align the construction 
of HWC service packages with the Dutch HWC system’s financing 
structure? 

Addressing these research questions will provide useful theoretical guidance to advance 
practice and will ultimately lead to the provision of demand-based care and services 
in the daily routines of HWC service organizations.
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Abstract
This paper is a report of a study conducted to explore the application of designing front-
and back office work resulting in efficient client-centred care in healthcare organizations 
that supply home care, welfare and domestic services. Front /back-office configurations 
reflect a neglected domain of design decisions in the development of more client-centred 
processes and structures without incurring major cost increases. Based on a literature 
search, a framework of four front/back-office configurations was constructed. To illustrate 
the usefulness of this framework, a single, longitudinal case study was performed in a large 
organization which provides home care, welfare and domestic services for a sustained 
period (2005-2006).The case study illustrates how front office/back office design decisions 
are related to the complexity of the clients’ demands and the strategic objectives of an 
organization. The constructed framework guides the practical development of front/back-
office designs, and shows how each design contributes differently to such performance 
objectives as quality, speed and efficiency. The front/back-office configurations presented 
comprise an important first step in elaborating client-centred care and service provision 
to the operational level. It helps healthcare organizations to become more responsive and 
to provide efficient client-centred care and services when approaching demand in a well-
tuned manner. In addition to its applicability in home care, we believe that a deliberate 
front/back-office configuration also has potential in other fields of healthcare.

3.1 Introduction 
Several proposals on future care and cure provision have advocated a shift in the 
organizations involved, putting the patient or client rather than the care supplier at 
the centre of processes and structures. Hence, the needs and expectations of patients 
and clients are now being viewed as the starting point in a thorough re-orientation of 
roles, tasks, operational processes, organizational structures and inter-organizational 
cooperation in the promotion of a client-centred approach (Mead and Bower, 2000). 
More specifically, redesigns have been developed, such as clinical or care pathways 
(de Bleser et al., 2006), focused factories (Skinner, 1974, Casalino et al., 2003) and 
integrated care (Ouwens et al., 2007). A characteristic of these new designs is that 
they have been developed for a particular, often well-defined client or patient group. 
As a result, care delivery is becoming more client-centred without sacrificing too 
much efficiency, which is another pressing factor healthcare providers must take into 
account (Bohmer, 2005). 

One relatively neglected issue in these redesign discussions concerns the effect of 
work executed either in the front office (FO) or the back office (BO). From operations 
management literature, we infer that FO and BO work each contribute differently to 
operational performance (Chase, 1981, Metters and Vargas, 2000, Safizadeh et al., 
2003, Zomerdijk and De Vries, 2007). In general, moments of client contact can create 
customization opportunities and increase the quality of customer relations. In contrast, 
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BO work is sealed off from client contacts so that it offers more potential for efficiency 
improvements (Chase, 1981, Larsson and Bowen, 1989, Metters and Vargas, 2000, 
Zomerdijk and De Vries, 2007). A closely-related second design issue that has been 
discussed in the literature as having an impact on operational performance dimensions 
is the structure of FO and BO work or activities. In general, extensively breaking a 
process into its BO or FO components and subsequently segregating these activities 
into distinct jobs – that is, decoupling – increases productivity (Chase, 1981), whereas 
coupling facilitates interaction with clients (Larsson and Bowen, 1989). The trade-
offs involved in denominating tasks as either FO or BO and coupling or decoupling 
activities seem to be related to the target of many healthcare organizations to deliver 
client-centred services without increasing or with even decreasing costs (Metters and 
Vargas, 2000). In the present study we addressed these two relevant aspects of client-
centred design: (1) the denomination of tasks as FO or BO work, and (2) the coupling 
or decoupling of FO or BO activities into distinct jobs. The potential value of these 
design decisions to deliver efficient client-centred services underpins the relevance 
of this study and drives us to investigate whether and how these two design decisions 
can contribute to different performance objectives in healthcare.

The remainder of this paper is structured as follows. First, we discuss relevant literature 
with regard to FO/BO design decisions, and investigate how these can be applied in 
a healthcare context. This yields a framework of four FO/BO configurations that can 
support the healthcare organization in the design of efficient patient or client-centred 
care. We clarify and illustrate this framework in a longitudinal case study. This case 
study took place in a ‘home care plus’ context, that is, a large diversified company 
acting in the Dutch market for home care and related welfare and domestic services. 
We describe the findings of this case study and draw conclusions, including future 
research directions and the managerial implications of our study. 

3.2 Background: FO/BO configurations in healthcare and 
welfare 
In the literature, FO activities are defined as those involving direct encounters between 
a client and a representative of providers that take place at the same time, but not 
necessarily in the same place (phone, e-mail) and give the opportunity for interaction. 
BO activities are defined as those performed without contact with clients (Chase and 
Tansik, 1983, Zomerdijk and De Vries, 2007). Generally, the specification and delivery 
of home care, welfare and domestic services requires either physical presence or a form 
of interaction with the client (system) and therefore takes place in the FO. All other 
activities can be carried out in the BO, for example, administrative tasks and discussing 
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the condition and needs of a client with other professionals to agree on which care 
and service package a client can or needs to be offered. However, a closer look at the 
reasons for performing activities in either the BO or FO shows that there could be 
many other motives for performing activities in either place (Table 3.1).

Table 3.1 shows the advantages of FO and BO work. Some of the advantages listed are 
based on empirical studies, which were not undertaken in the healthcare or welfare 
sectors. We have added some possible additional advantages of both types of work 
that are particularly relevant in healthcare and welfare. 

Performing activities in the front office enables delivery of additional experiences to 
clients and makes in-process monitoring, control and feedback possible (Larsson and 
Bowen, 1989, Chase and Hayes, 1991, Safizadeh et al., 2003). Additional emotional 
support can also be given in healthcare. New wishes and needs can be signalled earlier 
and services can be delivered quickly and adjusted to a wide range of client demands. 
Back office activities have the advantage of performance efficiency and the optimal 
use of resources (Chase et al., 1984). In healthcare, consultations with peers usually 
take place in the BO.

In addition to the decision to perform activities in either FO or BO, another design 
decision involves the coupling of FO or BO activities within specific jobs. Activities 
can be coupled in a specific job to provide flexible and responsive services or to reduce 
idle time (reduction of cost, higher productivity). Alternatively, they can be decoupled 
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Table 3.1 Advantages of performing specification activities in front office or back office

Front office Back office

Opportunities to customize the service 1, 2

Provision of additional services 3

Possibility of controlling quality with 

clients and provide in-process feedback3

Instant provision 3

Physical presence of client (system)1, 4

Efficiency potential 1, 2, 4

Possibilities for specialization and centralization 5 

Efficient use of resources (no wasted time due to  
clients not showing up)4

Additional in healthcare

Creating a ‘personal face’ for the 

providing organization(s)

Provision of additional experiences (trust, confidence, 
faith in the provision)

Capable of dealing with a high level of 

uncertainty and ambiguity in demand

Additional in healthcare

More convenient and easier to coordinate multi- 
and interdisciplinary care

Possibility of controlling quality, e.g. by peers 

1Chase 1978; 2Larsson & Bowen, 1989; 3Zomerdijk & De Vries, 2007; 4Chase & Tansik 1983; 5Metters & Vargas, 
2000.
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to exploit employee expertise (high quality, customised service delivery) or to realize 
potential efficiency benefits (cost) (Metters and Vargas, 2000). These coupling or 
decoupling approaches add fresh ideas to FO/BO configurations as, for example, they 
emphasize that coupling activities in one job can offer new strategic opportunities 
such as costs savings or a focus on high quality service and customer relations. One 
study of banking processes showed that coupled jobs prevent handovers, which can 
enhance efficiency and quality as workers have broad tasks and client knowledge is 
concentrated in one job (Zomerdijk and De Vries, 2007). For clients, coupled jobs 
offer the likelihood of meeting as few different workers as necessary. For example, 
when dealing with outpatient consultations, the FO providers may also execute the 
follow-up work themselves. In contrast, decoupled processes enable centralization, 
specialization and counterchecks. They also offer more options for matching workers 
and tasks (Zomerdijk and De Vries, 2007). Decoupled jobs offer the opportunity to free 
contact personnel for sales and service delivery. For instance, professionals provide the 
service while clerical personnel provide administrative support (making appointments, 
typing out medical letters).

Both FO and BO activities can be decoupled in order to present employees with the 
opportunity to specialize in a certain task. A coupled job may be a combination of 
FO and BO activities, or consist solely of FO or BO activities. In the case of primarily 
FO activities, personal skills and ‘active’ knowledge (i.e., knowledge available on the 
spot) are more relevant, while in the case of predominantly BO activities, supportive 
knowledge and skills (administrative or professional) are required. Information 
technology makes it possible to overcome the drawbacks of both coupled and 
decoupled designs and to execute activities that were previously BO tasks in the FO or 
the other way round. For example, an information system can enable the integration 
of administrative tasks in the contact moments with clients, which eliminates follow-
up activities. Table 3.2 sums up the advantages and disadvantages of coupling and 
decoupling; again, we draw a distinction between the advantages revealed through 
our literature review and possible additional advantages for healthcare.

Tables 3.1 and 3.2 show the advantages of design decisions in terms of how each 
decision contributes to different strategic objectives. In fact, strategic objectives are 
a relevant contingency factor that should be considered when choosing a particular 
configuration, which has been shown in much research (see, e.g. Mintzberg, 1979). 
Organizational theory shows that the characteristics of demand are another important 
contingency factor (Van de Ven and Delbecq, 1974, Mintzberg, 1979) that is also applied 
in healthcare redesigns. For example, de Bleser et al. (2006) distinguish various types of 
clinical pathways based on differences in the complexity of demand. Complexity implies 
that patient demand comprises several, sometimes interrelated problems or that the 
demand is not clear or unambiguous. In the case of ambiguity, the available information 
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is inconsistent or unequivocal such that multiple and conflicting interpretations of a 
problem are possible (Molleman et al., 2008). In addition to complexity of demand, 
distinctions can be made in the degree of diversity or variety of demand (see, e.g. 
Slack et al., 2007); organizations can supply services to populations with more or less 
diversity or variety in demand. Taking these contingency factors into account, we have 
constructed a framework of various FO/BO configurations (Table 3.3). 

Table 3.3 shows four FO/BO configurations that aim to perform well in terms of both 
clients’ needs and wishes and efficiency. ‘Employee A’ is used to referring to an employee 
working in the FO; ‘employee B’ works in the BO. All the design options highlight the 
need for early involvement of clients in the process to enable ‘first-time right’ diagnosis, 
and to enhance the transparency of the potential offerings of a home care or healthcare 
organization such as a nursing home. The four configurations focus on the specification 
phase – the part of operations in which mutual understanding is created about what 
should, can and will be delivered – at this phase offers the most potential for switching 
tasks between FO and BO and the coupling or decoupling of activities.

Configuration I implies that employee A discusses a wide variety of care services with 
patients and clients. These workers have ‘active’ knowledge of the integrated services 
on offer and the social skills to communicate these well to clients. With employee A, 
the client determines which services will be supplied and the same or another employee 
may actually deliver the services. This configuration stresses the importance of high 
quality (no mistakes) and customized service delivery. The broad scope of the task and 
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Table 3.2 Decoupling or coupling back office (BO) and front office (FO) activities in jobs

1Chase et al. 1984; 2Metters & Vargas 2000; 3Larsson & Bowen 1989; 4Zomerdijk & De Vries 2007.

Effects Impact on performance 

Coupling activities 

within one job

Concentration of knowledge on 
clients’ wishes and needs 1, 2

Quality (client-centred)

Facilitates interaction 3 Quality (fewer mistakes)
Decrease in number of handovers 4 Quality (fewer mistakes)
Reduces idle time in cases where BO 
activities are performed during idle 
time 3

Optimal use of resources

Employees have broad tasks 4 Work satisfaction

Decoupling 
activities within 
more than one job

Specialized workers2

Better match between task and 
worker4 

Lowering costs in cases where BO 
activities are sealed off 3

All effects increase quality (technical 
nursing quality) and work satisfaction

Additional for healthcare
Makes peer review possible

Additional for healthcare
Increases technical (nursing) quality
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the worker’s autonomy mean that idle time can be reduced, which saves costs. Other 
employees could execute some administrative tasks in the BO, but most of these tasks 
will be performed by employee A as well. 

Front-/back-office Configuration II emphasizes the highly professional character of 
client-centred care and services. BO employees are specialists in the specification of 
client-centred and often integrated care and services. Employee A makes an inventory 
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Table 3.3 Four design options for front office/back office (FO/BO) configurations in home care 
and welfare

Demand Low complex care and services High complex care and services

High diversity 

Configuration I
Employee A determines together with 
client needs and wishes of client and the 
service package 

Specification activities are mostly 
performed in FO

Coupled process: employee A performs 
most of the tasks

Employee A: high level of autonomy

Employee A is highly social and 
professionally educated

Configuration II
Employee A determines together with 
client a list of needs and wishes, and 
employee A consults employee(s) B 

Specification activities are performed in 
both FO and BO

Decoupled process: multiple employees 
involved 

Employees A and B: both moderate level of 
autonomy

Employee A is socially educated and 
Employee B is professionally educated 

Strategic objectives
High personal service delivery, minimum of 
handovers

Strategic objectives
High personal service delivery, optimal use 
of specialized BO employees

Low diversity 

Configuration III
Employee A determines together with 
client the needs and wishes, and the 
service package 

Specification activities are mostly 
performed in FO

Coupled process: employee A performs 
most of the tasks

Instruments for standardizing the 
specification process are developed in BO 
and used in FO

Employee A: moderate level of autonomy

Employee A makes use of standard list of 
choice options

Configuration IV
Employee A makes inventory of specific 
needs and wishes of client; employee 
B determines the service package (BO 
activity)

Specification activities are mostly 
performed in BO

Decoupled process: multiple employees 
involved 

Instruments for standardizing the 
specification process are developed in BO 
and used in both FO and BO

Employee A: low level of autonomy

Employees A and B make use of a standard 
list of choice options

Strategic objectives
Quick delivery, no idle time and minimum 
of handovers, customized delivery by 
adapting standard deliveries to specific 
needs

Strategic objectives
Low costs through standardization and 
optimal use of BO employees, customized 
delivery by adapting standard deliveries to 
specific needs
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of the client’s needs and wishes and consults employee B before stating what the 
organization can offer. In this configuration, highly complex demands can be handled 
easily. Costs are reduced because employee B can recommend potential services, which 
prevents shopping around, and idle time can be reduced as employee B may work for 
more than one employee of the type A.

In Configuration III, employee A makes use of instruments that simplify and standardize 
the specification process. This employee discusses the individual clients’ needs and 
wants, and determines the offer. The BO staff does not execute the plans but are 
involved in the writing of protocols or work instructions, or developing administrative 
support systems. Costs are decreased by standardizing services and preventing idle 
time. Customized delivery is possible through adapting standardized services to the 
client’s specific needs.

In Configuration IV, employee B determines the services supplied. Employee A 
merely inventories the needs of clients using a standard form and transparent work 
instructions. Mass customized services are delivered as employee B can adapt standard 
services to specific needs. Costs are reduced by preventing idle time for employee 
A and by making efficient use of employee B’s expertise as he/she is sealed off from 
distracting contact with customers.

Thus far, based on the literature, we have shown how FO/BO configurations are promising 
in terms of performance enhancement. Below we will continue to explore the potential 
of these configurations in terms of providing input for deliberate design decisions. 
Our empirical investigation involved a longitudinal case study in a large diversified 
organization acting in the market for home care, welfare and domestic services.

3.3 The study
3.3.1 Aim

The aim of this study was to explore the application of designing FO and BO work 
resulting in efficient client-centred care in healthcare organizations that supply home 
care, welfare and domestic services.

3.3.2 Design 

We chose the case study format because we were investigating a contemporary event 
(Yin, 2003). While we wanted to deepen our understanding of FO/BO configurations 
using insights from practice, few organizations have already deliberately chosen a 
particular FO/BO design. We also wanted to know how various FO/BO configurations 
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could be elaborated in practice, and which arguments are used in practice to choose 
a particular configuration. 

The case study took place in a ‘home care plus’ context. In the Netherlands, home care 
institutions often take responsibility for coordinating the services provided by various 
institutions in order to fulfil the often complex, diverse and chronic needs of their 
clients. They need to make a fit between patients’ often ambiguous wishes on the one 
hand and the services available from various providers on the other (Van Campen 
and Woittiez, 2003). This means that they have contact with clients (often FO work) 
and at the same time coordinate the care and services of diverse providers (often BO 
work). For this reason, home care institutions are a good setting for exploring possible 
FO/BO designs.

3.3.3 Participants

The company we studied had grown into a large diversified organization through 
several mergers of healthcare and welfare providers, all located in the south of the 
Netherlands. Consequently, the company faced issues of transparency and accessibility 
with regard to their full range of care, services and products. Top management was 
willing and interested in comprehensively discussing the various processes and 
structures involved in creating new FO/BO designs. An overview of the care provider 
is given in Table 3.4. Despite the mergers, the amalgamated providers are still very 
much treated as separate entities. The organization keeps separate records concerning 
staff and client ratios for each of the divisions. The numbers of clients cannot simply 
be added up, as one client might be served by two, or even all three, divisions. Because 
of this, we present the details for each of the divisions separately.

The company’s mission was to adapt the total range of care and services optimally to 
their clients’ needs and wishes and to provide these in an integrated fashion, while 
taking into account financial restrictions wherever possible. Top management initiated 
a pilot project to create a comprehensive offer of care and services that is better targeted 
at individual needs. Particularly in the specification phase, the offerings from the 
various divisions had to be brought together in a coordinated way.
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Table 3.4 Overview of the care provider  

Total number 
of clients

% of 55+ 
(elderly) clients

Number of 
employees

Care and services 
provided 

Division A 14,519 84.2 2343 Home care

Division B 1,200 100 1500 Mainly domestic

Division C 355 100 600 Mainly welfare
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3.3.4 Data collection and analysis

Data collection was carried out in close proximity to the local setting for a sustained 
period (2005-2006) and contacts are still ongoing. Data were gathered on the current 
specification process and problems in this process, the number of contact moments 
with clients and the purpose of each of these moments, client needs and characteristics, 
coordination of care in the specification phase and future design ideas. The case study 
relied on data from semi-structured in-depth interviews and documentation review, and 
two of the authors attended project meetings as observer-researchers. Our main roles 
were to record remarks and arguments for and against FO/BO and coupling/decoupling 
decisions and to offer insights from the literature as input for the discussions. We took no 
part in the decision-making process. We attended six project group meetings and several 
one-off meetings with project workers. We conducted semi-structured interviews with 
three members of top management, six support managers (finance, planning, HRM) 
and 15 employees from all divisions. We also consulted such documents as handbooks, 
process descriptions and product books, and observed the work processes. 

3.3.5 Ethical considerations

Approval from an ethics committee was not required, as no real healthcare clients 
were involved in this study.

3.3.6 Data analysis

Data were analysed thematically. Multiple sources of evidence were used to facilitate 
a triangulation process to develop converging lines of inquiry (Miles and Huberman, 
1994). In a few instances the data required some processing to make them accessible for 
analysis (Miles and Huberman, 1994). Therefore we created blueprints. Furthermore, 
we analysed the specification process (number, type and objective of contact moments, 
problems), the job content of several workers, and the discussions in the project group 
and the individual meetings to isolate the arguments in favour of redesign.

3.4 Findings
3.4.1 FO/BO configurations in practice

The first activity in the case study was to make a rigorous description of the specification 
phase to create clarity about the current structure and content of this process. In Table 
3.5, the first column presents the respective steps taken. The same table provides (a) a 
classification of activities as FO or BO work, which also included Client work to make 
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clear when the client was involved in this process (columns 2–4); and (b) an overview 
of the various employees executing an activity, which indicates the degree of decoupling 
(columns 5–9). The data revealed the following interesting points.

Most activities are BO

Older clients usually intend to stay independent as long as possible. It is not always easy 
to determine exactly what their needs are to make a longer stay at home possible, and 
these clients often find it hard to express their needs in terms of care or welfare services 
required. To ease the exchange of information, care providers engage in activities that 
display compassion, high levels of empathy, trust and sympathy. Therefore specifying a 
client’s constraints and tailoring care and assistance services to overcome these constraints 
are appropriate FO tasks. However, this case study showed that many of these activities 
are conducted in the BO. Thus, there is only one brief moment of contact in which clients 
can express their needs and wishes, which probably leads to inadequate specifications 
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Table 3.5 Design of the current process

Process step C FO BO CCA DCA Care 
managers

Team 
manager

EP

Announcement of demand for care X

C receives a C-number; data sent to 
district office

X X

C data input in system and  some checks X X

Preliminary decision on type of care 
needed

X X

C assigned to a care team X X

Decision in information system X X

Detailed specifications discussed with C X X X

Final decision on the offer X X

Make execution plan X X

Plan sent to professionals X X

Start execution X X

Evaluation of the service X X X

Revision of execution plan X X X

Restart execution X X

C: client; BO: back office; FO: front office; CCA: central client administration; DCA: decentralized client administration; 
EP: executing professional.
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and the risk of delivering ‘wrong’ care and services. This lowers both the quality and 
efficiency of the process because it is likely that work will need to be performed again.

Low and late client involvement in specification process

The client is barely involved in the specification process, and then only relatively late 
(see step 7 in Table 3.5, first column). As a result, the client’s needs and wishes can 
only really be included in the process from this point onward. Moreover, tailoring 
of the required care and services does not occur until delivery has begun. Because 
of their low and rather late involvement, clients may perceive the current process as 
taking place slowly (low speed) as they are not aware of the preparation involved in 
the delivery of their care. In addition, they may not be impressed by the care received 
(low quality) because really individualized packages are developed only some time 
after the start of delivery.

High degree of decoupling 

Five types of employee are involved in the current specification process. All perform 
various tasks that ultimately lead to the delivery of a care package to a single older 
client. The reason for all this decoupling is not clear. The many handovers cause a loss 
of information that negatively influences the quality of the process. The narrowness of 
the employees’ tasks may lead to inefficient use of resources, making the specification 
process more expensive than needed. 

Several divisions, one provider

An important finding was that there was no single, integrated access to all the care and 
services available in the merged organization. Individual divisions have set up their 
own specification lines to deliver information on their own care and services. If older 
clients require services from multiple parts of the organization, they must contact 
each of these divisions separately. Because of this non-transparency and fragmented 
accessibility, clients may well be unaware of the full range of services available. The 
company is also missing out on opportunities for cross-selling and the integral 
specification of its care and services.

3.4.2 Towards new FO/BO designs

The newly merged organization discussed the options for improving accessibility to all 
its services and, at the same time, delivering more transparent and customized services. 
The framework (Table 3.3) served as a guide to explore how various FO/BO designs 
could add to these objectives. Initial discussions revealed that the organization first 
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needed a comprehensive understanding of the demands of their potential and present 
clients and a clear display of the care and services and their various combinations, which 
they could deliver as a merged organization (see also Johnston and Clark, 2005). How 
could they deliver a customized and transparent care and service package to clients 
if they did not know the range of demands and options themselves? During ongoing 
discussions, the organization began analysing the characteristics of their customers’ 
demands, which resulted first in the identification of client segments, each based on 
a particular demand (see also Gobbens et al., 2007). These gave a better overview of 
the diversity of demand in their client population. Examples of older segments were 
‘vital’, ‘lonely but coping’, and ‘needy’. Second, the company identified the complexity 
of the demand in each client segment: how clear cut were the demands, how many 
problems were involved and how far were these problems interrelated? In the case of 
a high level of interrelatedness, they discussed what this implied for the delivery of 
their services. Third, discussions in various divisions and levels of the organization led 
to the development of generic packages of integrated services. Most of the identified 
client segments were then assigned their own generic package (except those client 
segments where demand was substantially more diffuse or ambiguous; see below). Each 
generic package consisted of several modules, represented here as a well-defined and 
restricted set of care or service items, for example, ‘cleaning the house’, ‘wound care’, 
‘meals-on-wheels’. In summary, the first part of the project resulted in the creation of 
generic packages for specific patient segments. The modular structure of these packages 
particularly improved the transparency of what the organization offered. Depending on 
the specific needs and wants of an individual client, modules are added or withdrawn 
from the generic package of the segment in a final phase of fine-tuning. 

The second part of the project focused on redesigning the specification phase. The 
company saw little diversity in demand for the main part of their population and 
assessed the complexity of the demand in most segments as moderate. They developed 
a design – similar to Configuration III in Table 3.3 – in which FO employees list the 
specific needs and wishes of a client and categorize them in terms of a certain segment. 
If clients had any additional needs, the FO employees could customize the service they 
received by making use of generic packages. In most cases, FO employees could decide 
on their own which customization was appropriate, and recorded their findings and 
decisions in a database. Only rarely did an extension of a generic package need to be 
discussed with a BO employee. As a result, the organization chose Configuration III 
of the FO/BO designs to improve the overall accessibility and customization of their 
service delivery for the largest part of their population. In the few situations where BO 
employees were consulted, the organization applied Configuration IV (Table 3.3). 

However, as mentioned above, the company also identified client segments with 
a more diffuse and ambiguous demand. Obviously, they could not apply a generic 
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package to these segments, as the needs and wishes of these clients were too diverse. 
For this group, the company opted for Configuration I, selecting FO employees with 
excellent contact skills and a broad knowledge of the various services provided by the 
merged organization. These FO employees had the skills and knowledge to match an 
extensive range of needs to the required services. In the future, a database including 
all available services should support the FO employees. In very rare cases, they may 
consult BO employees with knowledge of specific services or combinations of services 
(i.e. Configuration II).

In this case study, the ideas for redesigning the specification processes were highly 
appreciated by all the divisions. Designing coupled jobs that combined client contact 
with administrative and consultation tasks, and further investment in the development 
of care and services modules (standardization) were favoured, because of the large 
number of relatively simple and standard demands. If more customized or complex care 
and service packages were at stake, the company chose the designs at the top of Table 
3.3, usually Configuration I or, in very complex situations, Configuration II, in order 
to make optimal use of the expertise available throughout the whole organization.

In conclusion, the organization opted for more coupled FO designs as they were 
convinced they had to offer a ‘personal face’ to clients with a minimum of handovers, 
so that the client has contact with only one employee who is capable of assessing the 
need for additional services. As a merged entity, the organization had to convince 
clients of their ability to deliver satisfactory services and, even though they are now a 
large-scale organization, that they are still able to provide customized services.

3.5 Discussion
This study shows how different FO/BO configurations can contribute in their own 
way to the provision of both efficient and client-centred care, and it demonstrates the 
application of different configurations in a home care ‘plus’ setting. The main idea 
behind these configurations is to emphasize the need to consider which activities 
should be executed in the FO, and how activities can be combined within specific 
jobs. The study shows that performing activities in direct contact with customers is 
not only useful for physical reasons (e.g. washing patients) and to clarify needs and 
wishes, but also to increase clients’ care experiences by providing ‘a personal face’ and 
complementary experiences such as warmth and confidence. Although FO activities 
may be considered a costly way of providing services, efficiency can be increased by 
making use of standardized modular care and services packages and IT solutions, and 
by coupling FO and BO activities in one job. Furthermore, revenues can be increased 
as FO workers have the explicit task of pointing out which complementary care and 
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services could be needed and how these could be provided in an integrated way. All these 
arguments are highly relevant in a healthcare market in which the provision of efficient 
care is of the utmost importance in an increasingly competitive environment. 

Second, this study demonstrates that coupling activities in one job can increase both 
efficiency and the provision of client-centred care as, in this design, clients have 
contact with fewer employees, handovers can be reduced, and idle time of FO workers 
is avoided. 

In our case environment, it appeared that identifying client segments and developing 
care and service modules – in fact ways of standardizing the specification process – 
supported the feasibility and attractiveness of the design options. Standardization 
was achieved by identifying client segments and creating a modular way of providing 
services. In one of the first contributions in the literature on modularity, Starr (1965, 
p. 138) formulates the basic idea behind modularity as ‘design, develop and produce 
[...] parts which can be combined in the maximum number of ways’. Nowadays, 
modularization of products/services means that the individual components included 
in a product/service are able to be changed or replaced independently, because each 
component has a separate function (Baldwin and Clark, 1997, Fixson, 2005, Slack et 
al., 2007). Therefore, for each client product and service distinctions can be easily 
achieved through transformation or modification of components (Duray et al., 2000). 
At the same time, the use of standard components reduces variety when making 
these components, which allows for cheaper production. Therefore, for the combined 
provision of home care and related welfare and domestic services, further research on 
the applicability of modular production seems most relevant. 

Another option for increasing the feasibility of each design option is using IT solutions. 
Advanced IT systems enable various activities to take place at the same time, which 
induces inherent coupling. More specifically, traditional BO activities, such as opening 
and assigning files and making appointments, have become less complex, less place-
dependent and time-consuming, thanks to contemporary IT. For that reason, such 
activities can be coupled and even be performed in the FO; in fact, previous BO 
activities are now often interwoven into FO activities. The effect of IT systems on 
different FO/BO configurations and, in turn, their impact on performance dimensions 
is an interesting topic for further research. 

3.5.1 Study limitations

An important limitation of this study being a single case study is that it is somewhat harder 
to generalize the findings to other settings. However, our findings are also based on a 
literature search, and the reinterpretation of those findings with respect to healthcare. 
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3.6 Conclusion
Thus far, little insight has been gained into how the needs of individual clients can be 
translated into a client-centred supply of care and services. The concept mainly seems 
to falter at a policy level, being used by many to express long-term goals, mission 
statements and organizational visions only. However, the FO/BO configurations 
presented in this paper enable all kinds of healthcare organizations to approach the 
operational implications of client-centred care provision. Recognition of the potential 
of this concept is an important first step in elaborating client-centred care and service 
provision at the operational level. Adequate organization of specification phase 
activities in every healthcare field is indispensable for providers who aim to do better 
in terms of quality and efficiency. This makes our insights of great relevance to both 
policymakers and practitioners.
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4.1 Taking a case study approach 
The main purpose of this research is to build a better understanding of the concept 
of modularity in the setting of long-term care for the elderly. In this way, we can 
characterize this study as theory building, rather than theory testing. Although we 
do not expect to develop a complete theory on the use and application of modularity 
in order to advance long-term care for the elderly towards the goal of demand-based 
care provision, this study aims to be part of the process that eventually leads to such 
a theory.

We selected the case study method as the appropriate research method for our empirical 
study. Case study research has been identified as a good way to develop theory 
when compared to other research methods such as survey research, experiments, or 
quantitative modeling (Eisenhardt, 1989, Meredith, 1998, Voss et al., 2002, Yin, 2003, 
Zomerdijk, 2005). More specifically, we identified the following strengths of the case 
study approach:

 Case study research is particularly appropriate for areas where research 
and theory are at their early, formative stages (Benbasat et al., 1987, 
Meredith, 1998). This particularly applied to our focus on increasing 
the understanding of modularity beyond manufacturing and advancing 
knowledge on modularity in long-term care for the elderly. Moreover, 
it fitted our focus on understanding how demand-based care can be 
brought into practice through modularity. 

 Case study methodology is specifically suitable for addressing research 
questions regarding the ‘how’, ‘what’, and ‘why’ aspects of a phenomenon 
(Benbasat et al., 1987, Voss, 2009). Since our aim is to more fully 
understand how modularity manifests itself in a particular service 
context, this was particularly relevant to our research focus. By focusing 
on the ‘how’, ‘what’, and ‘why’, the cases would allow us to concentrate 
on operational links (over time) rather than frequencies or incidence 
(Yin, 2003). We expected this to increase our understanding of how 
modularity relates to the provision of demand-based care in all stages 
of long-term care provision.  

 Case study research allows a phenomenon to be studied holistically 
(Yin, 2003), which leads to a relatively full understanding of the nature 
and complexity of the complete phenomenon (Meredith, 1998). Various 
dimensions and aspects are related to the study of modularity in general. 
We therefore expected that the use of modularity in care for the elderly 
will result from several of these variables and relations between them. 

Modular Care Provision



67

As such, it was important to study modularity holistically rather than in 
its individual dimensions. In addition, the holistic approach facilitated 
the recognition of variables related to demand-based care, as well as 
relations between modularity dimensions and demand-based care 
that are not yet part of our conceptual operationalization as presented 
in Chapter 2. Since we might not have a complete operationalization 
or a comprehensive view of how modularity dimensions can advance 
demand-based care, enabling additional concepts to emerge from 
practice was desirable. 

 The case method allows the phenomenon of interest to be studied in 
its natural setting (Benbasat et al., 1987, Meredith, 1998). Thereby, it is 
particularly appropriate for sticky, practice based problems where the 
context of action is critical (Benbasat et al., 1987). The trend towards 
demand-based care is unique to the health care environment. In 
addition, we expected the use of modularity practices to be related to or 
influenced by the specific context of long-term care - its complex political 
environment, wide range of providers and health care professionals 
and largely heterogeneous elderly clients. However, how modularity is 
influenced by the characteristics and trends that are particular to this 
sector is unknown. It therefore was important to study modularity in 
close relation to our context of interest. 

 Case research is widely used to take into account both the physical 
or ‘hard’ elements of organizations as well as the more human or 
‘soft’ elements of the productive system (Voss, 2009). Our research 
environment, the sector for long-term care for the elderly, is 
characterized by a high incidence of client involvement and intensive 
interaction between client and professional. At the same time, strict 
adherence to structural elements of the area, such as budgets, planning 
schemes, and execution protocols is highly prevalent. The case research 
allowed us to take both sides of our research context into account and 
thus enabled us to develop knowledge that truly reflects reality, which 
will also increase its validity with practitioners – the ultimate users of 
research (Voss, 2009).

To design and execute our case research in an appropriate and rigorous manner, 
we went through several research stages. Table 4.1 provides a summary of the main 
methodological choices in this study that we made to design each of the research 
stages. We will address each research stage and research activities involved in more 
detail in the coming sections. 
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4.2 Developing the research constructs and research 
framework 
The starting point for the case research is the research framework and questions 
(Eisenhardt, 1989, Voss 2009). The research questions to be answered by means of 
case study research have been stated in Chapter 1. 

Modular Care Provision

Table 4.1 Overview of study design

Research stage Activity Our design choices

Research framework Definition of research 
questions

See Chapter 1

A-priori constructs We developed a conceptual narrative containing 
constructs, but no specific relations nor 
propositions

Choosing cases Sampling of cases Multiple case design: four cases
Case sample is based on purposive sampling, literal 
replication and maximum variation in case history 
and accessibility strategy. 

Within case focus Total care process

Research protocol and  
instruments

Data collection methods Case study protocol
Multiple sources of evidence
	Semi-structured interviews
	Company documents
	Observation visits

Conducting the field 
research

Sampling of target 
respondents

For each case, respondents covered different 
organizational levels, various service types and 
different phases of the care process. For each 
case: regional director, team leader home nursing, 
team leader home help, front desk employees, 
start-up nurses, key nurses and representatives 
from complementary services, call centers, and 
marketing.

Actual data collection Conducting 38 interviews of 1 – 2 hours, collecting 
a variety of company documents and three one-day 
observation visits per case. 
Receiving feedback on interviews and case 
narratives by means of member check and expert 
meetings.

Data analysis Preparing for data analysis Interview transcription
Data reduction: coding

Data analysis Within case: Data display
Cross case: data display, pattern identification, 
comparison with existing literature
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In case research focusing on theory development, it is important to consider a prior 
view of the general constructs and categories we intend to study and their relations, 
no matter how inductive the approach (Voss 2009). This can be done through the 
construction of a conceptual framework that explains, either graphically or in narrative 
form, the main things that are to be studied (the key factors, constructs or variables) 
and the presumed relationships amongst them (Miles and Huberman, 1994). Building 
a conceptual framework will force the researcher to think carefully and selectively 
about the constructs and variables to be included in the study (Eisenhardt, 1989, Voss, 
2009). The a priori framework used as a basis for the empirical part of our research 
was presented in Chapter 2 of this thesis. This chapter included a narrative on the 
operationalization of demand-based care in four dimensions and various aspects and 
practices of modularity that are of potential importance in bringing these dimensions 
into practice in long-term care. As such, starting from literature, we specified the 
constructs that are potentially important (Eisenhardt, 1989). However, our narrative 
did not include detailed relationships among variables, since researchers should avoid, 
as much as possible, thinking about the specific relationships between variables and 
theories, especially at the outset of the research process (Eisenhardt, 1989).

For the phenomenon central to this research, i.e. the concept of modularity in the 
context of long-term care for the elderly, several theoretical insights and concepts 
were already available, however many were missing as yet. On the one hand, there are 
several contributions that address particular elements of modularity in services and 
health care such as the possible complementarity and intertwinement of modularity 
in service product and service process, and the vital role of people in bringing about 
modular services (e.g. Meyer and DeTore, 2001, Bohmer, 2005, Pekkarinen and 
Ulkuniemi, 2008, Voss and Hsuan, 2009). On the other hand, we lacked information on 
how exactly various aspects and practices related to modularity, such as components, 
interfaces, and the achievement of customization through mixing-and-matching, 
come across in and are influenced by the long-term care context. Hence, following 
Zomerdijk (2005), the challenge for this study was to ensure an open mind with a 
minimum amount of bias, while at the same time doing justice to and benefiting from 
theory that was already available. Therefore, we summarized our narrative conceptual 
framework into a relatively simple conceptual model that displays potentially important 
variables regarding modularity in long term care for the elderly (Figure 4.1). The 
exact application of modularity, however, was a black box and the conceptual frame 
did not contain propositions or hypotheses other than that it might be advantageous 
to use modularity in order to advance long-term care towards demand-based care 
provision.
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4.3 Choosing cases
When conducting case research, choices to be made include the number of cases to 
be used, case selection, and sampling. In addition, the within-case focus needs to be 
determined (Eisenhardt, 1989, Voss et al., 2002, Yin, 2003).

4.3.1 Sampling and case selection 

The study of a single case provides a great deal of depth of observation, however, the 
generalizability of findings is limited. Multiple cases may reduce the depth of study, but 
can augment external validity (Voss et al., 2002). Furthermore, analytic conclusions of 
multiple cases will be more powerful and the external generalizability of the findings 
is improved through either literal or theoretical replications (Yin, 2003). For these 
reasons, our research included multiple cases. Being able to compare insights on various 
modularity dimensions from different cases in long-term care for the elderly will 
strengthen the precision, validity, and stability of our findings (Miles and Huberman, 
1994), even though some depth of observation may be lost (Zomerdijk, 2005).

A vital choice to be made when using multiple case studies is the case selection. Our 
case selection was bounded by the field in which we intended to do research, being 
the sector that provides long-term care and related services to elderly people living 
independently. Within this research field, we used purposive sampling to select cases. 
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This implies that from the population of providers in the field of long-term care we 
selected research units that represented certain characteristics (Boeije, 2006). Because 
of this selection, it would be likely that we would be able to replicate or extend a 
developing theory (Eisenhardt, 1989). Yin (2003) advocates following a replication 
logic for case sampling and distinguishes between literal replication (i.e. cases are 
selected to provide similar results) and theoretical replication (i.e. cases are selected to 
provide contrasting results but for predictable reasons). We chose to follow a sampling 
strategy that allowed for literal replication, which means that we selected cases because 
they demonstrated the same phenomenon under study, i.e. modularity in long-term 
care for the elderly. Because little is known about the application and use of various 
dimensions related to modularity in this field and its relation to demand-based care 
provision, it was extremely valuable to observe the same phenomenon a number of 
times to gain general insights.

To bring about literal replication we had to ensure homogeneity among the cases. 
Therefore, we controlled for certain variables, as such preserving unity within our 
sample and promoting meaningful comparison. For all case organizations, elderly 
clients were the main client population. In addition, all cases provided a wide range 
of heterogeneous care and service parts to be combined into a single package for each 
client. Finally, all organizations were certified with the Dutch care-related ISO9000 
certificate (HKZ-certificate), meaning that their products and processes were registered 
and implemented in an established manner.

In addition, we selected for maximum variation by deliberately varying the context of 
the cases. To see whether a common pattern could be identified regarding modularity 
(Miles and Huberman, 1994) we decided to include cases with differing organizational 
backgrounds. Even though all cases selected provided care and services to elderly 
people living independently at the time of our data collection, this was a recent 
development and their background was either in home care or residential care. Both 
types of organizations are highly prevalent in the Dutch sector for long-term care for 
the elderly. Since we aimed to gain insight into various dimensions related to modularity 
in this sector, data collection in both types of organizations was essential for our 
research. The differences in organizational background will be likely to influence the 
current working practices of the case organizations. In particular, we expected that 
the organizational background might influence the range of care and service parts 
supplied, as well as the way in which these were provided. Details on the differences 
in relation to our research questions are provided in the following chapters of this 
dissertation. In addition to different organizational backgrounds, the way in which 
the organizations made the total range of supply available to their clients varied from 
having all domains in-house, to different types of cooperation with other providers. 
Different types of strategies to make the service domains available might influence the 
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way in which modularity dimensions were effectuated, for example in how modular 
packages were specified and configured. Finally, cases were also selected on basis of 
their ease of accessibility for the researchers. According to Miles and Huberman (1994) 
convenience sampling is an acceptable reason for case selection, when combined with 
other reasons for case selection. In summary, by selecting organizations from different 
backgrounds and with different strategies concerning the availability of supply, we 
aimed to acquire a comprehensive and exhaustive image of all aspects related to 
modularity and demand-based care.

The final sample of long-term care providers consisted of four cases. Ideally, it is time 
to stop adding cases when theoretical saturation in reached. This is the point at which 
incremental learning is minimal because the researchers are observing phenomena seen 
before (Glaser and Strauss, 1967). In practice, theoretical saturation often combines 
with pragmatic considerations such as time, money, or the need to plan cases well 
in advance (Eisenhardt, 1989). For reasons of practical feasibility, we could not do 
more than four case studies. We expected that four cases would be sufficient to gain 
an adequate degree of depth to derive insight in various dimensions of modularity as 
well as in its relation with demand-based care. Furthermore, four cases were enough 
to satisfy our criteria for maximum variation in case history and accessibility strategy. 
Table 4.2 summarizes the relevant characteristics of the four organizations included 
in this case research. 

In preparation for each case investigation, we first contacted the board of directors. In 
a meeting with each board, we presented the aims and intentions of our study as well 
as the set-up of our case research. After we gained the commitment of the board of 
directors concerning the issues to be investigated, a principle informant was appointed 
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Table 4.2 Case summary

Case K Case R Case T Case V

Main client population Elderly clients

Service range Home care, home nursing, welfare, domestic services, leisure activities, social 
support, safety services, comfort services, residential care and services

Product and process 
stability

Certified with care related ISO-9000 (HKZ-certificate)

History in Home care and 
residential care

Residential care Home care Home care and 
residential care

Strategy to make 
all service domains 
available

Cooperative 
agreement among 
organizations in both 
types of care, welfare 
and housing

All services in-
house 

Initiatives for 
cooperation  
with organizations 
in welfare and 
housing

All services 
in-house
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in each of the cases. The principle informant is the person who is best informed about 
the data being researched and who knows best who to interview (Voss, 2009). Together 
with the principle informant of each case organization, we set up research meetings to 
inform the various organizational teams and divisions involved in our study about the 
outline and needs of our research. The principle informant assisted in the selection of 
interviewees for each case (see section 4.5.1). Moreover, we ensured contact with the 
case organizations over time, since all principle informants participated in what are 
called expert meetings. These meetings will be addressed in detail in section 4.6.1.  

4.3.2 Within case focus

As well as the sample of cases to be included in this study, we had to choose the exact 
research focus within the cases. By means of this within-case sampling decision, we 
decided on our unit of analysis.

Since we aimed to increase our understanding of modularity in long-term care, we 
had to focus on the actual use of different aspects and practices related to modularity. 
We conceptualized the practices and advantages of modularity in relation to demand-
based care to come about in activities and processes as wide as configuration, delivery, 
and reconfiguration of care and services packages (see Chapter 2). We also expected 
that some aspects and practices of modularity would be more prevalent in some of 
these activities and processes than in others. Therefore, to be able to develop a view 
on modularity in care for the elderly that is as extensive and accurate as possible, we 
decided to focus on the total care process within each case study.

The total care process is the primary process of each organization and normally 
consists of several sub-stages or sub-processes. It starts with an elderly client entering 
the organization. At this point, needs are assessed and, based on these needs, a 
package of care and service parts is configured. This package is then delivered to a 
client. For some clients, the delivery phase may last a number of weeks or months, 
whereas others will be in the delivery phase for years. Over time, adjustments in and 
reconfiguration of the care package will probably be necessary because of changing 
client circumstances. We therefore looked upon the care process as a cyclical one in 
which the configuration and re-configuration of the client’s care package is alternated 
by package delivery up to and until the point where the elderly client leaves the care 
process because of recovery or death. 

In care and service settings, modularity can be brought about in both the service 
product and the service process (e.g. Meyer et al., 2007, Pekkarinen and Ulkuniemi, 
2008, Voss and Hsuan, 2009). To develop a complete view on modularity aspects and 
practices in the total care process, we chose to focus on the set up of care and service 

Research design and m
ethods

Chapter 4



74

supply and resulting care packages (i.e. product view on modularity), as well as on the 
activities by means of which the packages are developed, delivered, and reconfigured 
(i.e. process view on modularity). 

In summary, the within case focus of this study was the total care process. Moreover, 
we focused on modularity practices from both a product and process point of view.

4.5 Case protocol and data collection
Of particular importance in conducting multiple case research is the research protocol 
(Yin, 1993, Voss, 2009). A well designed research protocol enhances the reliability and 
validity of the case research data (Yin, 1993). The protocol consists of, among other 
things, a topic list on subjects to cover during data collection, the data collection 
methods, data sources, and interview questions. 
In order to advance knowledge on modularity in long-term care, we needed to know 
how various aspects and practices related to modularity manifest themselves in various 
phases of the care process. Furthermore, we needed to know how these manifestations 
relate to the operationalization of demand-based care. From this starting point, we 
identified the following research topics to address: 

 Set-up and organization of components - we want to know the charac-
teristics of individual components;

 Combining components into packages - we want to know how the care 
and service package of an individual client comes into existence;

 Bringing packages into practice - we want to know how care and service 
packages are delivered to individual clients;

 Keeping packages up to date - we want to know how a care and service 
package is adapted to changing needs of the client;

 Interfaces between components - we want to know how and why 
components can be combined and recombined over time;

 Role of people - we want to know in what way the client and the 
care professional influence the configuration and reconfiguration of 
components and packages;

 Effects on operational level - we want to know the effects of working 
with components and packages with respect to demand-based care for 
both the client and the organization;

 Background information - we want to obtain a feel for the specific 
environment and characteristics of the individual cases.

The core of the protocol comprised a topic list and the indicative questions to be used 
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during data collection (Eisenhardt, 1989). This outlined the subjects to be covered and 
specific questions to be asked with respect to modularity and demand based care in 
the total care process. 
In order to obtain this information, we relied on multiple sources of evidence. This 
enables triangulation of the findings, which creates stronger support for the research 
findings since it reduces the risk of inaccuracies and bias (Eisenhardt, 1989; Yin, 
2003). Primarily, we collected data from semi-structured interviews. In addition, we 
collected data through company documents and direct observations. Each research 
instrument will be described below.

4.5.1 Interviews

The main method of data collection was semi-structured interviews. Compared to 
unstructured or highly structured interviews, semi-structured interviews enable a 
combination of addressing the topics that have to be covered on the one hand, and on 
the other hand, leave enough room for the respondents to tell their story (Zomerdijk, 
2005). 

We expected that no one informant could reliably provide us with all the information 
needed. In addition, because we investigated the actual care process in each case 
organization, we expected that different people might have different viewpoints on 
what is actually happening in this process. Different interviewees, thus, may have 
different interpretations, which might result in subjectivity and bias. To overcome 
these issues, we interviewed multiple respondents in each case organization. By asking 
the same questions to a number of respondents per case, we enhanced the reliability 
of our data (Voss, 2009). 

In each case, a list of valuable interviewees was developed in cooperation with the 
principle informant. Since the principle informant in each case held a key position 
in his/her organization, i.e. in-between top management and the operational level, 
this person had a good overview of and easy access to the organization as a whole. 
The interviewees selected worked at various levels of the organizations as well as in 
different departments and at different stages of the care process. This allowed us to 
look beyond partial and biased views in the data obtained.

In each case, the responders were the regional director, team leader home nursing, team 
leader home help, front desk employees, start-up nurses, key nurses and representatives 
from complementary services, call centers, and marketing. The interviews took place 
between September 2007 and August 2008. In total, 38 interviews were conducted that 
lasted typically from one to two hours. The interviews were distributed approximately 
equally among the cases as well as among responders. The interviews were taped and 
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transcribed verbatim to contribute towards reduction of observer bias (Voss, 2009). 
The interview texts were sent back to the interviewees after transcription to check the 
interview contents. Verification of interviews is useful in identifying and clarifying 
misunderstandings and obtaining a higher degree of validity (Johnston et al., 1999).

4.5.2 Document research

The interviews were complemented by examination of relevant documentation. 
Document research is a good way to acquire objective information since it is obtained 
without the interference of an interviewee. At the same time, the researcher has to keep 
in mind that documentation often has been written down within a certain context and 
with a certain goal in mind. 

At the outset of each case, we studied documents and information sources (annual 
reports, websites) that would give insight into the characteristics of each case: its working 
environment, strategy and plans for the future. For each case we studied the process 
descriptions set up by the case organizations, which described the formal way of working 
in the total care process. In addition, we studied product books that described the total 
range of supply of each case organization as well as the setup and arrangement of this 
supply. Moreover, we studied policy documents and other documentation such as project 
plans and quality manuals that would give additional insights in the organization of 
processes and product supply. 

4.5.3 Direct observation

Each case involved three one-day field visits to observe and experience the working 
processes. In this way we obtained a frame of reference of the context in which this 
research took place. It allowed the researcher to learn the ‘language’ of the long-term 
care field, which might enable the sharpening of the questions asked during the 
interviews and making data collection more specific. Furthermore, an accurate and 
well-informed feel for the particularities and characteristics of the field of long-term 
care for the elderly might aid in the correct interpretation of data collected. 

Practices observed covered the total care process. We were present during needs 
assessment and the subsequent translation of needs into appropriate care and service 
parts, during the execution of care and service parts at the homes of the clients, and 
during evaluation interviews with clients, as well as during client meetings. We followed 
interactions between clients and professionals, and between professionals. This gave the 
richest picture possible of the processes and practices used by the case organizations. We 
took notes during each observation visit and worked out these notes shortly after the 
visit to ensure we were able to capture most of the things that had been observed. 
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To summarize, the case study protocol that we have described in this section contained 
a topic list as well as the indicative questions. Sources of information were identified as 
well as the procedures for data collection. The protocol ensured consistency over the 
cases and maximized the potential for comparisons. It thereby enhanced the reliability 
and validity of the case research data. Table 4.3 summarizes and links the different 
issues covered by our data collection protocol. 

4.6 Data analysis
According to Miles and Huberman (1994) qualitative data analysis consists of three 
concurrent activities: data reduction, data display, and conclusion drawing. We describe 
each of these activities for our research below. First, however, we will present two 
practices that we used throughout the data analysis stage of this research and that helped 
us to develop the rich and comprehensive data collected in this study into meaningful 
results and insights. These two practices are expert meetings and memo-ing.

4.6.1 Expert meetings

Conducting empirical research requires extensive and thorough thinking about 
and discussion of interpretation of collected data, which might naturally lead to 
the collection of new data and testing of alternative interpretations. In our research 
we chose to involve practice in this process of reflexivity, and not go through it in a 
scientific setting alone. To this end, we set up so-called expert meetings in which each 
case organization was represented. 

The overall goal of the meetings was to continuously discuss, test, and develop the 
interpretation and findings of our data analysis. In addition, the expert meetings were 
used to focus the ongoing research on the most relevant and / or interesting issues. 
Finally, we used the expert meetings to continuously transfer and translate modularity 
and long-term care concepts and practices, as such, relating our insights gained into 
elderly care practice. This was considered important since terms and concepts used 
in this research mainly stem from the field of operations management in general and 
modularity in particular, and are usually not used in the day-to-day operations of care 
organizations for the elderly.

The expert meetings started in the summer of 2007 and were held every six week until 
the end of the research in March 2010. In this way, the expert meetings took place over 
the course of the data collection, data analysis, and write up stages of this research. 
The core participants in the expert meetings were the main researcher of this project 
and experts from each case organization. These experts were the same persons as the 
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Table 4.3 Summary of the data collection protocol

Topic Indicative questions Sources of 
information

Setup and 
organization of 
components

Component characteristics: range, types, design, grouping and 	
arrangement, interdependencies, 
Degree of standardization: possibility for choice, substitution, 	
fine-tuning

Interviews
Documents

Combining 
components into 
packages

Needs assessment: process, aiding devices used, people involved	
Package configuration: process, aiding devices used, people 	
involved
Achievement of coherence and cohesion within package	
Packages vs. different types of client demand	
Component interactions and interdependencies 	

Interviews
Documents
Observation

Package delivery Process	
People involved	
Relation to package configuration	
Relation to package reconfiguration	
Standardization and customization of components during delivery	

Interviews
Documents
Observation

Keeping packages 
up to date

Triggers for and enablers of adaptation	
Package reconfiguration: process, aiding devices, people involved, 	
coordination
Role of standardization, customization, urgency	
Role of individual components	
Coherence vs. change 	
Types of changes	

Interviews
Documents
Observation

Interfaces between 
components

Tools, instruments and mechanisms used as interface	
Functions and roles of interfaces: management of interactions, 	
variety, coherence
Interfaces among components 	
Interfaces among people 	
Degree of interface standardization	

Interviews
Documents
Observation

Role of people Types of clients and client demands	
Say of client	
Causes of similarities and differences in packages	
Client-professional interactions	
Client and professional in package configuration	
Client and professional during package delivery	
Client and professional during package reconfiguration	

Interviews
Observation
Documents

Effects on 
operational level

Choice options	
Variation	
Client involvement	
Joint delivery 	
Efficiency	

Interviews
Documents
Observation

Background 
information

Organizational characteristics 	
Working environment: political, social, cultural, financial trends 	
and influences
Description of clients	
Legislation and regulations	

Documents
Interviews



principle informants involved in the set up of our data collection. In addition, two senior 
researchers involved in the supervision of this research participated in the meetings.

Issues and constructs discussed in the expert meetings concerned all topics that were 
included in our research protocol as well as the relations among these topics that 
developed over time during data analysis. Before each meeting, the principal researcher 
analyzed the data concerning a particular theme (in relation to the research questions 
addressed in this study) and developed insights that were presented and discussed during 
the meetings. Each meeting covered one research theme; however, over time, most themes 
have been discussed in several meetings due to unfolding and developing insights. 

The expert meetings made three big contributions to the analysis phase of this research. 
First, the expert meetings helped the researchers to develop insights and findings that 
acquired an adequate level of abstraction while maintaining a sufficient amount of 
realism. The experts held key positions in their respective organizations, close enough 
to the operational level in order to be familiar with the data but distant enough not to 
be carried away by the day-to-day struggles of the organization. Therefore, the experts 
were able to abstract from empirical details and contribute to a general view while 
simultaneously keeping the researcher alert in adhering to the specific particularities 
and characteristics of long term care for the elderly. This aided the accuracy of our 
results and insights on modularity in long-term care and ensured an appropriate and 
validated interpretation of the results. Second, by establishing a continuous connection 
to the field we also ensured the recognizability, reception, and applicability of our 
research in the field of care for the elderly. Researchers often operate from a specific 
perceptual framework, however, to communicate their results and their common sense 
importance, they must be able to communicate in terms of the perceptual frameworks 
of others (Meredith 1998). In the expert meetings, we were able to develop a common 
language that enabled communication and discussion, and thereby further development 
of our findings and results. Third, for the experts themselves, the meetings proved 
to be a fruitful setting that not only allowed them to discuss and reflect on their 
organizations’ operations in an out-of-the-box setting but also to develop a learning 
curve with respect to modularity practices over the course of the research. 

4.6.2 Memo-ing

Memos played an important part in the qualitative research process. Memos are the 
theorizing write up of ideas about codes and their relationships as they strike the 
analyst while coding. Memos exhaust the analyst’s momentary ideation based on data 
with perhaps little conceptual elaboration (Miles and Huberman, 1994) and help the 
analyst to gain analytical distance from the materials (Strauss and Corbin, 1998). In 
this research, the use of memos was not limited to the coding process. Rather, memos 
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were used for documenting ideas, comments, and decisions throughout the analysis 
stage, as such representing a running record of data analysis and interpretation that 
allows for traceability of ideas and decisions. Memos functioned to capture and 
document new ideas concerning the research materials. In addition, the memos also 
evolved throughout the research process whenever the researcher obtained additional 
information or new insights concerning the topic described in a particular memo.  

4.6.3 Data reduction 

The first activity in qualitative data analysis is data reduction (Miles and Huberman, 
1994). In order to reduce the data we collected in the case studies we coded the interview 
data collected in the field as well as the observation notes. In order to improve the 
validity and reliability of the study, we used the qualitative analysis software Atlas.ti 
5 (Atlas.ti, 2004) to manage the coded data. Using software leads to more systematic 
analysis procedures and guards against information-processing biases (Miles and 
Huberman, 1994; Eisenhardt, 1989). 

We have followed the coding scheme as suggested by Strauss and Corbin (1998). Firstly, 
open coding was used to assign tags or labels to the data collected as such identifying 
the concepts under research as well as their properties and dimensions. Open coding 
in its purest form is intended to start the data analysis openly and identify concepts 
and dimensions from within the data only (Strauss and Corbin, 1998). We decided not 
to start our data reduction phase completely from scratch but from a brief collection 
of generic codes based on literature concerning modularity aspects and practices. We 
listed these generic codes in an initial codes list. This list facilitated us in analyzing 
our data from a modularity perspective. Yet, because of its generic and open character 
we ensured an open mind with a minimum amount of bias.

Each interview was coded independently by two raters who then compared and discussed 
their codes to reach consensus on each of them. In total, three raters were involved in open 
coding to improve the validity and objectivity of the findings. The principal researcher 
involved in this study coded all interviews; the other two raters each coded half of the 
interviews. During the process of open coding, the initial codes list was expanded to 
encompass emerging themes and cover the richness and nuances of the collected data. 

The next step is axial coding. The objective of this step is to regroup and link categories 
with each other in a relational manner (Miles and Huberman, 1994, Voss, 2009). We 
therefore bundled text fragments with similar codes and systematically analyzed 
their contents to reveal the core concepts related to various aspects and practices of 
modularity and long-term care. We were thus able to gain insight into the different 
(sub) categories involved and revealed by the data. 
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The final step is selective coding, i.e. selecting a core category and relating it to other 
categories. For this step, for each research question we identified the (sub) categories 
of codes that were most relevant for the question under research and selected the 
main category from which to start. As such, we made different cross-sections of the 
data that we considered the most appropriate for structured analysis in the light of 
a particular research question. In this way we were able to develop insights into the 
mutual relations among code categories from different perspectives. 

4.6.4 Data display

The second activity in qualitative data analysis is data display (Miles and Huberman, 
1994). Displays are organized, compressed assemblies of information that permit 
drawing conclusions and action. Displays summarize the case evidence and indicate 
how focal constructs have been measured, as such creating a strong link between 
qualitative evidence and the research findings (Eisenhardt and Graebner, 2007). Data 
displays can be extended text, matrices, or other schematic overviews. 

In the chapters that follow we will use both detailed narratives and summarizing tables 
and figures to demonstrate our analysis process and show how we built our insights 
and findings concerning modularity in long-term care from the rich interview data 
and observation notes. The use of the different means for data display differs slightly 
among the various research questions that we address in this study. In general, as 
the total care process is our unit of analysis, most displays are organized around this 
process. In addition, given each research question, the displays relate the modularity 
aspect or practice of interest to stages of or activities within this process.  

For each research question, we first analyzed the pattern of data within cases in order 
to become familiar with each case as a stand-alone entity and to allow the unique 
patterns of each case to emerge (Eisenhardt, 1989). In this respect, we created, among 
others things, graphical flowcharts and causal networks (Chapter 5), taxonomies and 
time ordered matrices (Chapter 6), and event listings (Chapter 7) for each of the four 
cases. These displays formed the basis for the next and final step in qualitative analysis, 
being conclusion drawing and verification. 

4.6.5 Conclusion drawing and verification

As explained, for each of the research questions we made a different cross-section of 
the data for structured comparison. In order to draw valid conclusions on each of the 
cross-sections, we looked for cross-case patterns. This is essential for enhancing the 
generalizability of conclusions drawn from the cases (Eisenhardt, 1989). Our overall 
strategy was to look for patterns based on the descriptions and displays of each case, 
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with respect to the research question and data cross-section under study. For this, we 
constructed displays organized by modularity concept and over time, in which we 
structured, restructured, and analyzed the within case displays. Because we selected 
our cases for literal replication, we were able to observe constructs and patterns a 
number of times and obtain general insights. Thus, based on similarities among the 
cases we were able to draw conclusions on the modularity aspects and practices under 
study as well as on their relationships to demand-based care. 

To verify the general patterns and insights that emerged from the data, we compared 
them systematically with the evidence of each case to see whether the results accurately 
reflected the case study situations (Eisenhardt, 1989). In addition, we reviewed our 
insights against those of existing literature. Reviewing emergent theory involves 
asking what is similar, what is different and why (Eisenhardt, 1989). For each research 
question under study, we addressed literature that deviated from or conflicted with our 
findings to force more creative thinking and deeper insights. In addition, we addressed 
literature discussing similar findings to tie together underlying similarities. This aids 
the generalizability and validity of the research findings (Eisenhardt, 1989). 

4.7 Generalizability of the findings
In the previous sections we presented how we have prepared and conducted the 
empirical part of this research. Yin (2003) has identified construct validity, internal 
validity, external validity, and reliability as general criteria for evaluating case study 
research. In this section, we address these criteria in more detail. 

4.7.1 Construct validity 

Construct validity is concerned with establishing correct operational measures for 
the concepts being studied (Yin, 2003). In this research, low construct validity would 
mean that we have not measured the various aspects and practices of modularity in the 
field of long-term care for the elderly as well as their relationships to demand-based 
care provision accurately. Potential threats to construct validity are respondent bias, 
wrong conceptualization, and incomplete information. 

We employed several tactics to support the construct validity in this study. First, 
multiple sources of evidence were used. We used different methods for data collection 
to triangulate our findings, and we used multiple respondents with different internal 
perspectives to avoid partial and biased views in the data obtained. Second, to guard 
against incomplete or incorrect information, all interviews were sent back to the 
interviewees for a member check. Third, we combined theoretical sources with 
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suggestions from academics and industry experts throughout the process of data 
collection and analysis. Moreover, the industry experts were used to corroborate our 
findings. Fourth, to avoid researcher bias during data reduction, we used multiple 
coders. Finally, we have tried to establish a chain of evidence from our initial research 
questions to the analysis procedures, as presented in this chapter. A chain of evidence 
clarifies from the beginning of the study what concepts will be studied and how. It 
illustrates how the research questions guide the information needs for the cases, which 
determine the data collection methods and the interview questions. Furthermore, 
it shows how the techniques for data reduction such as coding and data display, are 
derived from the research questions and how they guided data analysis (Zomerdijk, 
2005, Yin, 2003). 

4.7.2 Internal validity 

Internal validity has to do with establishing a causal relationship, whereby certain 
conditions are shown to lead to other conditions, as distinguished from spurious 
relationships (Yin, 2003). Internal validity is mainly relevant to explanatory studies 
since it is related to the logic of causal relationships. Although this study is not exactly 
an explanatory study in the sense that we tried to determine whether event ‘x’ led to 
event ‘y’, we assumed there is a causal relationship between modularity on the one 
hand and demand-based care on the other hand. Therefore, we have to ensure that it is 
really modularity, or its various aspects and practices, that bring about the operational 
dimensions of demand-based care. 

To uphold the internal validity of this study, we employed the following tactics: we 
started with a relatively open conceptual model to prevent bias from predetermined 
findings and relationships and to enable the insights on modularity in long-term care 
to arise from the case studies. In addition, we looked for and analyzed patterns across 
cases and verified our findings with our own data. Finally, we compared and matched 
our empirical observations and findings with existing literature in order to explain the 
observed patterns, as such tying our results to existing insights. 

4.7.3 External validity 

External validity is related to establishing the domain to which a study’s findings can 
be generalized beyond the immediate case studies (Yin, 2003). Case study research 
is often criticized for offering a poor basis for generalization since it is deemed too 
situation specific. Yin (2003) points out that generalizing from cases takes place 
according to analytical generalizations instead of statistical generalizations. This means 
that one concentrates on the expansion and generalization of theories rather than the 
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enumeration of frequencies (Zomerdijk, 2005). In this research, it is the findings on 
modularity aspects and practices that should be generalizable since we are developing 
theory concerning modularity in long-term care. 

To sustain the external validity of our findings, we employed several sampling tactics 
and we compared our findings with existing literature. With respect to the sampling 
strategy, we selected multiple cases in order to look for literal replication of the findings. 
Within the case sample, we selected for maximum variation on various aspects. We 
covered a wide range of providers and our sample reflects the variation that exists 
among suppliers of care and services in the field of long-term care for the elderly. 
Another sampling tactic was the within case focus on the total care process. This 
process is common to long-term care providers in general, which means that there 
will be a relatively large group of organizations dealing with the same activities and 
sub-processes, and delivering the same care and service parts as we studied.  

4.7.4 Reliability 

Reliability of a study demonstrates that the operations of a study can be repeated with 
the same results and has the goal of minimizing errors and biases in the research 
(Yin, 2003). For this study, reliability means ensuring that, when following the same 
procedures for the same cases, another researcher can obtain the same findings and 
results with respect to modularity in long-term care. Reliability is often achieved 
through documentation and tactics for avoiding researcher bias. 

To support the reliability of this study, we have employed several tactics. We selected 
multiple cases for our research and developed a case study protocol to ensure consistency 
over the cases. To reduce researcher bias and increase objectivity of the data we made 
use of multiple interviewees and multiple coders. In addition, we taped and transcribed 
the interviews and we used software for qualitative data analysis. Finally, setting up 
a chain of evidence and the extensive use of memos increase the transparency and 
traceability of steps taken in this study since choices, idea development, and changes 
throughout the research process are explicated.

Table 4.4 provides a summary of the tactics we have employed throughout the case 
study research to support the validity and generalizability of our findings.
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Abstract
The purpose of this paper is to show how modularity manifests in a service context, more 
specifically in the provision of care and services to independently living elderly. Four case 
studies provide insight into the specification of relevant components and their subsequent 
assembly into a customized package of care and services. In all cases, component 
specification and package construction takes place in two phases: partly before and 
partly during care delivery. Early client involvement allows for a combination of standard 
components that have a lower level of customization, whereas late client involvement 
allows for adaptation of these components resulting in a higher level of customization. 
We propose that modularity theory should distinguish between the creation of modular 
offerings in care provision versus their creation in goods production, since our findings are 
the exact reverse of the state-of-art knowledge in manufacturing modularity. The empirical 
part of this study was limited to providers of elderly care and services in the Netherlands 
and is exploratory in nature. However, the newness of care and service modularity justifies 
our exploratory research approach. This study offers elderly care organizations in-depth 
understanding of their complex and multifaceted specification process. Our insights help 
both care and service providers to make well-considered decisions as to what level of 
client involvement to allow and the type of modularity to apply. This study contributes 
to the emerging literature on service modularity.

5.1 Introduction 
In the profit sector, an increasing demand for variety at reasonable cost led to the 
development of mass customization (Pine, 1993, Kotha, 1995). The basis of mass 
customization is that a wide range of goods or services is offered that meets the 
specific needs of individual customers at a cost near that of mass production. Mass 
customization is widely discussed; for example, Da Silveira et al. (2001) give an 
extensive literature overview of its content, success factors, and enablers. Looking at 
mass customization from an operations perspective shows that the processes along 
the value chain as well as the product architecture are involved in offering mass 
customized goods or services to clients (Duray et al., 2000). Modularity is reported 
to be one of the main enablers of mass customization (e.g. Pine, 1993, Mikkola, 2007, 
Salvador, 2007). Modular production and assembly allow a firm to differentiate its 
products to a high degree by combining a limited number of standard parts (Muffato, 
1999). Baldwin and Clark (1997) speak of building a complex product from smaller 
subsystems that can be designed independently but function together as a whole. 
Thus, modularity provides the kind of flexibility that enables firms to serve a variety 
of customer needs.

Although modular production principles traditionally stem from a manufacturing 
setting, studies on modularity in service settings are emerging (Meyer and DeTore, 
1999, 2001, Pekkarinen and Ulkuniemi, 2008, Voss and Hsuan, 2009). For example, 
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Pekkarinen and Ulkuniemi (2008) developed a model for a modular service platform 
in business services. By means of modularization, they show how business service 
providers can identify, develop and deliver new services in a cost-efficient and 
flexible manner. Therefore, in a service setting modularity can also be seen as a way 
to develop services and manage heterogeneity in demand without major cost increases 
(Pekkarinen and Ulkuniemi, 2008).

A specific service context in which organizations have to align customization and 
efficiency goals is the field of healthcare. In the developed world, governments have 
been reforming their healthcare systems to cope with the challenges posed by, among 
others, the ageing populations (De Gooijer, 2007). On the one hand, systems are 
created in which patients and clients are given a central position. Various terms are 
used to describe this increasing consideration for healthcare clients (e.g. McLaughlin 
and Kaluzny, 2000, Herzlinger, 2004, Rijckmans, 2005); here, we define this as a 
trend towards demand-based care. On the other hand, providers of care are urged to 
decrease their costs of operation (Post and Kagan, 1998, Breedveld et al., 2006). Also 
in the Dutch system, suppliers of care and related services are encouraged to be more 
responsive towards the needs and desires of their (primarily) elderly clients but without 
an increase in the costs of care and service production (Van der Kraan and Van der 
Grinten, 2004, Bosselaar, 2005).

To balance the focus on clients and efficiency, first steps have been made towards the 
application of modularity in the field of care (e.g. Bohmer, 2005, De Blok et al., 2009). 
However, because the context of care provision differs from a manufacturing context, 
an adaptation of the concept is necessary. By focusing on how modular packages come 
into existence in the Dutch market for home care and related welfare and domestic 
services, we aim to advance modularity theory beyond manufacturing. Therefore, we 
address the following question: How does modularity manifest itself in the specification 
and construction of demand-based care and service packages for independently living 
elderly?

In elderly care, until now modularity has been discussed from a rather static point 
of view, focusing mainly on the required composition of care and related service 
components to form modular packages (De Blok et al., 2007). To develop a more 
complete and dynamic view on care modularity, we take the specification and 
construction of a package of required care and related service components as our unit 
of analysis; we call this the specification process. Knowledge on the particularities and 
characteristics of the creation of the care package is important to explore extensions 
on the concept of modularity in goods production. Since research on service and 
care modularity is at an early stage, for the present study we take the work of Duray 
et al. (2000) on modularity as a starting point. Despite its manufacturing focus, their 
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study takes into account client involvement, being a distinguishing feature of service 
production in general (e.g. Sampson and Froehle, 2006) and healthcare provision 
in particular (e.g. Lanseng and Andreassen, 2007). Furthermore, the underlying 
reasoning of Duray et al. (2000) provides a dynamic view on modularity, showing 
how mass customized products come into existence in the production cycle. As 
suggested by Menor et al. (2002), starting our data analysis from goods modularity 
enables us to consider the use of modularity in care and related service provision 
and, from there, advance theory on modularity beyond manufacturing.

Below, we present an overview of our field of research, the literature on product and 
service modularity, and the methodology for case study research. Thereafter, the case 
study findings are first described and then discussed in the light of modularity theory. 
Conclusions, including consideration of the implications of the research complete the 
paper. 

5.2 Setting the scene: care and service provision to inde-
pendently living elderly
Figure 5.1 presents a brief overview of the healthcare sector. The present study focuses 
on the field of home care rather than on cure or residential care.

The needs and requirements of independently living elderly people differ from those of 
patients in a hospital or other institutional settings (e.g. a psychiatric clinic or nursing 

Figure 5.1 Healthcare sector and focus of the current research (i.e. boxes printed bold)
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home). Elderly people want to live independently as long as possible, even when they 
need care and support (Schols, 2004). Therefore, the issues surrounding care provision 
are extensive, involving many aspects of life such as health, welfare services, housing, 
and support services (e.g. Van Campen and Woittiez, 2003, Leichsenring et al., 2005). 
Furthermore, the provision of care and services to old people will be mostly long-term, 
since full recovery from most functional impairments is often impossible. Over time, 
needs might alter as a result of changing health conditions that, generally speaking, 
will deteriorate (e.g. Van Bilsen, 2008). Thus, the degree to which independently living 
elderly are able to take care of themselves and their household decreases over time, 
whereas the amount and intensity of home care to be provided by an organization 
increases.

Home care refers to care provided at home by professional home-nursing organizations 
and home-help services. Home help includes services like housekeeping assistance, 
moral support and psychosocial support. Home nursing includes services such as 
hygienic and other personal care (e.g. helping with showering), technical nursing 
activities (such as wound care) and psychosocial activities. Welfare services (such as 
counseling activities, meals-on-wheels and alarm systems) are complementary services 
intended to support elderly people to live at home independently. Furthermore, 
domestic services (such as handrails, grab bars, easy-access bathrooms and kitchens, 
zero-step entrance) can modify the physical features of houses and make it easier 
and safer to carry out daily activities like bathing, cooking and climbing stairs (Van 
Bilsen, 2008).

Demand-based provision of care to independently living elderly implies that dissimilar 
and heterogeneous services in the domains of housing, welfare and care should be 
combined into a single package. Furthermore, each package as a whole should be 
tuned to the specific needs and requirements of each individual elderly client. Because 
older people differ from each other in several ways, they are very heterogeneous in 
their requirements, needs and preferences in the domains of housing, welfare and 
care (Luijkx and De Blok, 2007). Traditionally, however, organizations (and even 
organizational departments) providing services in housing, welfare and care to 
independently living elderly, work autonomously and separately from each other. It is 
currently felt, however, that this supply-oriented approach is not optimal as each entity 
provides only partial help whereas the elderly client, having multiple needs, should be 
served in an integrated fashion (Meijboom et al., 2004). Still, the heterogeneous and 
long-term character of care and services provided by the various providers makes the 
joint provision of such services relatively dynamic and complex.
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5.3 Principles of modular production
5.3.1 Product modularity and production cycle view

In the broadest sense, modularity is an approach for organizing complex products and 
processes efficiently by decomposing complex tasks into simpler activities so they can 
be managed independently (Baldwin and Clark, 1997, Mikkola and Gassmann, 2003). 
The key to successful product modularization is product architecture: the scheme by 
which the functional elements of a product are assigned to independent components 
(Ulrich, 1995). A modular product architecture includes a one-to-one mapping of 
functional elements to physical components of the product (Fixson, 2005). One of the 
key characteristics of modularity is related to creating flexibility through mixing-and-
matching of components, thus creating product variety (Hsuan and Skjøtt-Larsen, 2004, 
Pine, 1993, Sanchez and Mahoney, 1996, Schilling, 2000). A large number of product 
variations may be obtained from a relatively simple product architecture decomposed 
into a few components that are available in a limited number of variations (Sanchez, 
1999), thus allowing for repetitive manufacturing. Hence, it is suggested that modular 
production can facilitate mass customization by enlarging the number of products or 
product features available while at the same time preventing a rise in costs (e.g. Starr, 
1965, Ulrich, 1995, Duray et al., 2000, Fixson, 2005).

Traditionally, research on modularity has largely focused on the design of products 
(e.g. Ulrich, 1995). However, the total flow of components and goods from suppliers 
to final customers encompasses more activities. Some take an operations perspective 
on modularization by relating the concept to different stages of the production 
cycle. This provides insight into where and how in the production process modular 
products can be realized and product customization can be achieved (e.g. Baldwin 
and Clark, 1997, 2000, Duray et al., 2000). Whereas Baldwin and Clark posit that 
three types of modularity can be related to three stages of the production cycle, 
Duray et al. (2000) provide more advanced and empirically validated knowledge on 
modularity from a production cycle viewpoint. To enable customization by means of 
modularity, organizations must find a way to include each customer’s specifications 
in the product. By distinguishing between early and late stages in the production 
cycle, Duray et al. (2000) identify different types of modularity based on the point of 
customer involvement. The authors argue that, if customers are involved in early stages 
of the production cycle, a product can be highly customized. If customer preferences 
are included only in the final stages, the degree of customization will be less. This 
is related to the degree of product differentiation allowed by modularity. Customer 
involvement in early phases allows for customized manufacturing or alteration of 
components based on customer specifications. These customized components are 
then assembled into a highly differentiated final product. When involvement takes 
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place in later phases of the production cycle, components are used without alteration. 
Customers can choose from a set of components and these standard components are, 
in turn, combined to form an end product. This conceptualization of modularity is 
presented in Figure 5.2.

5.3.2 Service modularity

Although study on the development and application of modularity in services has been 
proposed over half a decade ago (Menor et al., 2002), research on service modularity 
is relatively scarce. Among notable exceptions are Meyer and DeTore (1999, 2001), 
Sundbo (1994), Pekkarinen and Ulkuniemi (2008) and Voss and Hsuan (2009). These 
authors suggested modularization for optimizing, e.g. financial and business services, 
to achieve customized service provision at reasonable cost. However, as yet, research 
in this emerging area has not yet led to a typology on the use and effects of service 
modularity.

With modular services, we mean that final services or service packages can be combined 
for customers in many ways from one or several distinct components (Sundbo, 1994, 
Pekkarinen and Ulkuniemi, 2008). In this way, customization takes place. To illustrate, 
Voss and Hsuan (2009) give the example of a cruise ship: each ship has an architecture 
consisting of various guest services such as swimming pools, restaurants, night clubs, 
and cabins. Furthermore, services are associated with the running of the ship, its 
interface with shore visits, etc. A customized holiday package, consisting of components 
from each of these services, is combined for or by each guest.

Figure 5.2 Customer involvement and modularity in the production cycle (adapted from Duray 
et al., 2000, p.610)
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The limited research on service modularity has shown that some service characteristics 
will likely influence the creation of modular service packages. Owing to the process 
character of many services, the line between product and process cannot be clearly 
defined (Van der Aa and Elfring, 2002); they are two complementing and intertwined 
dimensions in final service provision (Pekkarinen and Ulkuniemi, 2008). As such, in 
a modular service architecture, the functional elements of the service can be put into 
practice by product components, process components, or both. Another characteristic 
of services is the central role of people. Services come into existence in close interaction 
between producers and customers in the service delivery process (e.g. Edvardsson et 
al., 2005, Sampson and Froehle, 2006). Moreover, in many services employees play an 
important part in service personalization and customization (Gwinner et al., 2005). 
Therefore, to arrive at a coherent whole, service packages will involve both technical 
and human aspects (Meyer and DeTore, 2001, Voss and Hsuan, 2009).

5.3.3 Modularity in healthcare

First steps towards the application of modular production principles have been made 
in the healthcare sector, both in cure (Bohmer, 2005, Meyer et al., 2007) and care (De 
Blok et al., 2007, 2009). For several reasons, healthcare services are radically different 
from other services (Lanseng and Andreassen, 2007). The production of this type of 
service involves extensive customer contact (Verma, 2000, Jaakkola and Halinen, 2006). 
As the service is mainly targeted at the receiver’s body or mind, healthcare services 
are prime examples of customers working together with the provider in co-creating 
value (Vargo and Lusch, 2004, Lanseng and Andreassen, 2007). In addition, for many 
care services, the specification and delivery are greatly influenced by the knowledge, 
skills and experience of the healthcare professional (Jaakkola and Halinen, 2006). The 
provider of healthcare services knows much more than the receiver, who has to trust 
the provider with his or her life, and an inability to meet the demand has more serious 
consequences than in other services (Jack and Powers, 2004).

On the backdrop of this complex environment, Bohmer (2005) advocated a more 
patient-oriented approach in hospitals through seamless combination of standard 
treatment processes. He proposed that by addressing those dimensions in which groups 
of customers have the same needs, advantages in cost, time and quality can be gained. 
The resources gained can, in turn, be deployed to those dimensions of needs which 
are too complex or distinctive to address with standardized modules and components, 
thereby leaving room for the natural heterogeneity of healthcare clients. Meyer et al. 
(2007) reviewed the application of modular design to integrate patient services of a large 
healthcare provider. They proposed a platform of processes common to all patient-care 
services, with modular sets of processes for individual services. The authors applied 
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modularity on the planning of patient services across a care trajectory and showed 
that this can improve care and achieve financial efficiency.

Both approaches stimulate awareness regarding the opportunities modularity provides 
for efficient provision of customized healthcare. However, both focus on an intramural 
setting where patients suffering from one or very few ailments are treated in a specific, 
predefined, care trajectory. However, independently living elderly clients usually have 
multiple needs in various aspects of life that are subject to change over time (e.g. Van 
Bilsen, 2008). This often requires various care and service providers from several 
fields to work together to ensure that clients receive services that are appropriate to 
their needs and are coherent across care settings and over time. Moreover, because 
elderly clients differ from each other, the content of their respective care and service 
packages will also differ.

Within this sector, De Blok et al. described how modularity can overcome the challenges 
of care and service provision to independently living elderly (De Blok et al., 2009) 
and proposed a modular architecture from which care and service packages can be 
assembled (De Blok et al., 2007). An individual care and service package is compiled 
from three kinds of modules: a basis module that is common to all care services, 
segment-specific modules to be configured for specific client segments, and person-
specific modules which allow for fine-tuning at the individual level. The framework 
provides insight into how care organizations can set up their service packages in a 
layered fashion, allowing for customization and economies of scale simultaneously. 
However, because the authors focus on the product design dimension only, it remains 
unclear how modular packages come into existence. Furthermore, both studies by 
De Blok et al. are highly conceptual. Since they can be supported on the basis of 
intuitive appeal and experience rather than on empirical research, this likely makes 
the application of modularity too simplistic because it lacks empirical grounding.

The current study aims to provide insight into the characteristics and implications 
of modularity in elderly care. To achieve a more dynamic view on modularity, we 
focus on the specification and construction of modular care and service packages. 
Furthermore, our findings on modularity in elderly care are empirically based through 
the use of case research.

5.4 Methodology
The case study was chosen as the research method primarily due to the nature of the 
research question. Yin (1993) considers this method to be the most appropriate when 
amongst others the contextual conditions are believed to be highly pertinent to the 
phenomenon under study. Modular production principles have proven their value 
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in several industries, such as automotives. We believe that modularization is equally 
applicable in care and service provision to independently living elderly. However, 
because the context of care and related services differs from an industrial context, 
an adaptation of the concept is necessary. Furthermore, case research is particularly 
appropriate for areas where research and theory are in their formative stages (Bensabat 
et al., 1987). Therefore, it is an appropriate method to develop first insights into a new 
phenomenon of study for which no specific hypotheses can yet be proposed.

5.4.1 Case selection

Our case study research followed the principles described by Yin (1993, 2003), Eisenhardt 
(1989) and Voss et al. (2002). Purposive sampling was used for case selection to ensure 
unity and comparability on some case characteristics, while enabling maximum variation 
on others. Voss et al. (2002) stress the importance of control variables in case study 
research. To be able to make meaningful comparisons, we selected only those companies 
that have elderly people as the major part of their client base. Having the same target 
population implies that all these organizations have to deal with similar issues concerning 
needs assessment in many aspects of life that will influence the process of package 
specification and construction. Besides, all case organizations provide their clients with 
access to the three service domains that are of major importance to elderly, i.e. housing, 
welfare and care. Thus, package specification and construction in all cases includes the 
challenge of combining dissimilar types of services. Finally, all organizations are certified 
with the care-related ISO9000 (HKZ certificate), meaning that their products and 
processes are registered and implemented in an established manner. Although care comes 
into existence by interaction between (at least) two people and, thus, might differ each 
and every time it is provided, the certification will minimize variation among different 
employees working in the same organization. This diminishes individual deviations 
within one case but facilitates comparison among the case organizations.

Although all case organizations selected currently provide care and related services 
to independently living elderly, variation can be found in their historical background, 
which is either in home care or institutional care. Home care organizations are used 
to working in many locations; they may have as many working places as clients since 
they deliver care in the homes of their clients. Traditionally, these organizations have 
a service range focusing mainly on the care aspect of their client’s needs. Home care 
organizations generally provide only one or a few care services to their clients who are 
dispersed in the organization’s working area. Institutional care providers supply a range 
of care and related services encompassing all domains of living, including welfare and 
housing. Therefore, institutional organizations are used to deliver packages of care and 
services to their clients. However, delivery only takes place at one single location, i.e. 
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the premises that their clients live in collectively. Since we aim to gain insight into the 
provision of packages of care and services to independently living elderly, knowledge 
and experience of both types of organizations is essential for our research.

Furthermore, all organizations offer services in housing, welfare and care to their elderly 
clients. However, the way in which the organizations make the various service domains 
accessible varies from having all domains in-house, to different types of cooperation 
with other providers. Different types of strategies might imply that entrance to the 
various service types differs among the cases with respect to, e.g., the number and 
types of employees needed or the time required for package specification and assembly. 
Such variation might influence the way in which packages come into existence. Table 
5.1 shows the particularities of each case used in the present study.

5.4.2 Data collection and analysis

To guide data collection and analysis in the field of operations management, Voss et al. 
(2002) state that one should have a prior view of the general categories to be studied. 
To acquire a thorough overview and understanding of the specification process, data 
gathering was guided by a data collection protocol (Yin, 1989). With reference to 
Eisenhardt (1989), the protocol comprised a topic list (based on our literature study) 
with all research variables to be addressed concerning the specification and construction 
of care and service packages and the respective questions. Topics concerned modularity 
in relation to the production cycle, service and care modularity, and specifics of the 
elderly care environment. Multiple sources of evidence were used for data collection to 
facilitate a process of triangulation (Eisenhardt, 1989). Semi-structured interviews were 

Table 5.1 Sample of case organizations

Case K Case R Case T Case V

Main client population Elderly clients

Service range Home care, home nursing, welfare and domestic services

Product and process 
stability

Certified with care related ISO-9000 (HKZ-certificate)

History in
Home care and 
residential care

Residential 
care

Home care
Home care and 
residential care

Strategy to make 
all service domains 
accessible

Cooperational 
agreement among 
organizations 
in both types of 
care, welfare and 
housing

All services 
in-house 

Initiatives for 
cooperation  
with organizations 
in welfare and 
housing

All services in-house
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conducted; in the analysis for each case we can include the perspectives of the regional 
director, team leader home nursing, team leader home help, front desk employees, start-
up nurses, key nurses and representatives from complementary services, call centers and 
marketing. In total, 38 interviews were conducted. To ensure unity in style and form of 
interviewing, all interviews were conducted by the same researcher. All interviews were 
transcribed. To increase the validity, the interview texts were sent back to the interviewees 
after transcription to check the interview contents. Moreover, relevant documents (e.g. 
handbooks, process descriptions and product books) were analyzed and each case study 
involved three one-day field visits to observe and experience the working processes. 

The qualitative data analysis software Atlas.ti 5 (Atlas.ti, 2004) was used for on-screen 
coding and exploration of patterns and relationships in our data. For data reduction, the 
three-step coding scheme of Strauss and Corbin (1998) was used. The first step, open 
coding, is an analytic process in which concepts are identified by grouping individual 
observations, sentences, ideas and events into categories (Voss et al., 2002). When 
coding constructs based on case research, it is often advisable to limit the number of 
categories (Voss et al., 2002). Therefore, in advance we compiled a codes list, identifying 
the most important concepts related to theory on the basis of our topic list. As such, 
the coding was applied in a deductive way. Using this codes list, each interview was 
coded independently by two researchers who then discussed and compared their codes 
to reach consensus on each of them. During this process, however, it appeared that the 
richness and nuances of the collected data could not be sufficiently captured. Therefore 
we decided to supplement the codes list with additional codes that emerged from the 
data; in this way inductive codes were added. In the second step of the coding process, 
axial coding (Strauss and Corbin, 1998, p. 123), we bundled text fragments with similar 
codes and systematically analyzed their contents to reveal the core concepts related to 
the specification process. We were thus able to create a codes tree (Table 5.2), giving 
insight into the different (sub)categories related to the realization of care and service 
packages. The final step is selective coding (Strauss and Corbin, 1998, p. 143), where 
we related the package of care and services (being our core category of research) to the 
other categories. In this way we developed insights into the mutual relations among 
the categories both within and across the cases.

5.5 Results
To meet the needs and demands of a given client, certain tasks will have to be performed 
to specify and compose the required care and service package. In this specification 
process, professionals of the respective organizations determine together with an elderly 
client what ‘should, can and will be delivered’. Irrespective of some differences in the 
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operational setup of package specification and construction, in all cases we observed 
that specification partly takes place before the start of care and service delivery but also 
partly coincides with it. Therefore, two phases can be discerned in the specification 
process in order to create the optimal care and service package for each client (see 
next subsection); we call these phases the a-priori phase and the on-the-job phase, 
respectively. In the process description, ‘the elderly client’ can also be interpreted as 
‘the client system’, since some elderly clients might be supported by a representative 
because of, e.g., mental constraints of the elderly client. In the discussion we will 
elaborate on our findings from a modularity perspective.

5.5.1 Process of assessing needs and assembling packages: a general 
description

In all cases, dissimilar care and service parts are typically offered to elderly clients to 
support them to continue to live independently. One organization (or a group of partner 
organizations) generally provides several types of care and related services, such as 
home care, home help, supporting services and housing services. In order to meet the 
demands of a given client, an assessment of the required care and services takes place. 
Definitions of the professionals involved in the specification process are given in Table 
5.3, the specification process is shown in Figure 5.3a, and differences between cases 
on the time dimension of the specification process are shown in Figure 5.3b.

Table 5.2 Codes tree developed from deductive and inductive coding

Theoretical background Deductive codes Inductive codes added

Production cycle 

Client entry

Specification of needs  A-priori specification
 On-the-job specification

Construction  Assembly
 Fine tuning

Delivery

Modularity 

Components  Standardized
 Adapted 

Package  Generic package
 Specific package

Service / Care 

Interaction  
client-professional

 Information exchange_phone
 Information exchange_face-to-face
 Physical interaction

Client choice
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From these cases we observed a production cycle in which modular packages of care 
and related services are specified and compiled for independently living elderly clients. 
To gain a deeper understanding of the events taking place in this production cycle, we 
clustered and subsequently analyzed the codes as stated in Table 5.2. The first codes 
cluster contained the codes ‘client entry’, ‘a-priori specification’, ‘assembly’, ‘standardized 
components’, ‘generic package’, ‘information exchange_phone’, ‘information exchange_
face-to-face’, and ‘client choice’. This cluster provided insight in the early stage of the 
production cycle. The second cluster, comprising the codes ‘on-the-job specification’, 
‘fine tuning’, ‘adapted components’, ‘specific package’, ‘physical interaction’ and ‘client 
choice’ offered a deeper understanding of the production cycle’s late stage.

From our analysis, it follows that early in the production cycle (the a-priori phase), 
a package of relatively standard care and service parts is roughly defined which can 
be referred to as the preliminary package. Based on a generic exploration of a client’s 
needs and requirements, standardized components are combined and arrangements are 
made in broad terms concerning, e.g., duration and moment of delivery. Brief telephone 
conversations lead to an initial specification of needs. During the house visit, where 
the client is questioned and his living environment is observed, a deeper specification 
of needs and requirements takes place. Subsequently, the care professional can relate 
these to relevant components that are generally available from the range of supply of 
the organization. For example, one start-up nurse pointed out that many elderly have 
their bed in the living room, often indicating that these elderly have difficulty with 
the stairs. In case the bathroom is upstairs, this nurse always offers these clients some 
kind of assistance with bathing activities. As shown in Figure 5.3b, the a-priori package 
specification in case T takes place over a very brief period of time, whereas in case R, 
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Table 5.3 Employees involved in the specification process

Employee Definition

Front desk employee Contact person for new clients. Responsible for directing new clients to the 
appropriate nursing team. Only involved prior to the delivery of care and 
related services. 

Start-up nurse without 
nursing task

Responsible for specifying the client’s needs and wants and appropriate care 
and service package prior to delivery of care and related services (case R, K, V).

Start-up nurse with 
nursing task

Responsible for specifying the client’s needs and wants, and appropriate care 
and service package both prior to and during the first week of care delivery 
(case T).

Key nurse Responsible for the delivery and adaptation of a client’s care and service 
package (although other nurses can also be involved in the delivery of care and 
services to this client). Only involved in specification during delivery of care and 
related services.
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it takes several days. Although this difference does not seem to be large, the provision 
of care mostly concerns help and assistance in aspects that are crucial to a person’s life. 
Not receiving assistance in fields concerning, e.g., personal hygiene, consumption of 
food and drinks, and medication for a few days might, therefore, have a considerable 
impact on an elderly client’s health status and quality of life. 

Delivery of the care and service components included in the preliminary package starts 
as quickly as possible after a key nurse is assigned. However, Figure 5.3b, shows that 
each case has its own view on what ‘quickly’ implies. Only in case T does delivery of 
care and services start during the house visit, since the start-up nurse has a nursing 
task during the first week of care provision. Consequently, in case T the a-priori phase 
seamlessly advances into the on-the-job phase. 

In the on-the-job phase, an in-depth exploration of the client’s needs and requirements 
leads to the adaptation and fine-tuning of the standard components. In this phase, the 
client and professional together experience the delivery of care and service parts. With 
the information revealed in this phase, each component can be adapted independently 
with respect to content, time span, moment and place of delivery, required aiding 
devices, materials used, etc. For example, a key nurse described that regarding the 
generic component of bathing activities, one client might prefer to take a shower early 
in the morning and needs to be completely washed and dressed by the home care nurse 
because of severe problems with bending and stretching. Another client might prefer 
to wash at the washbasin in the evening and only requires assistance when washing 
herself. Furthermore, problems or requirements might arise on-the-job that had not been 
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detected a-priori. Additional needs signaled can involve all aspects of life, including, e.g. 
meal services, walking aids or day care. To illustrate, one of the interviewees explained 
that when a home care nurse assists an elderly client with his bathing component for 
the first time, she might signal that this client has difficulties when getting up from 
the toilet or standing in the shower. Housing modifications like handrails, grab bars 
or an easy-access bathroom could make it easier and safer to carry out the bathing 
activity and these components might, therefore, be added to the package. By adapting 
components and adding new components, the care and service package as a whole is 
tuned and customized for each client. After a certain period all needs and preferences 
of a client will be known and the package can be finalized (only case K has no moment 
of finalization). Over time, adjustments in the care and service package will probably be 
necessary because of changing client circumstances. The process of package adaptation, 
however, is beyond the scope of this paper on package assessment and assembly. 

In sum, in the on-the-job specification components included in the package can be 
adapted and fine-tuned since the particularities of each elderly client can be taken 
into account. The preliminary care and service package is finalized on the spot and 
made ready for continuous delivery. To illustrate the above, Figure 5.4 depicts the 
subsequent phases for case T.

5.6 Discussion
Based on our empirical work, we elaborate on an essential part of Duray et al.’s (2000) 
line of reasoning, i.e. that client involvement early in the production cycle allows for 
component adaptation based on client needs, thereby leading to a high degree of 
product customization. Conversely, client involvement late in the production cycle 
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allows for combination of standard components only and thereby leads to low product 
customization. Using Duray et al. (2000) requires insight in the production cycle in 
which care and service packages come into existence. This cycle differs slightly from 
the manufacturing production cycle with respect to the activities taking place ‘early’ 
and ‘late’ in the production cycle in order to create a final offering. Since production 
and consumption of both care and related services coincide (e.g. Fitzsimmons and 
Fitzsimmons, 2006), the fabrication and use phases of the service production cycle are 
integrated. As such, care and service components are assembled into a modular package 
(early stage) which is then effectuated in the fabrication/use phase (late stage). Despite 
the differences in activities taking place, the production cycle can still be aggregated 
into an early and late stage in which the creation of care and service packages takes 
place. This enables us to follow the original line of reasoning of Duray et al. (2000) to 
obtain insight in how modularity manifests itself in the specification and construction 
of care and service packages for independently living elderly and advance modularity 
theory beyond manufacturing. 

Our empirical work provides insight in how care and service packages come into 
existence by means of combining and adapting care and related service components. As 
in manufacturing, the basic modularity feature of mixing-and-matching components 
to create an end product also takes place in care provision. As in manufacturing, 
components are at the basis of modular product creation. These are combined in 
either a standardized or adapted form to create a final offering that is customized to 
a client’s needs and requirements as much as possible. As such, the basic constructs 
of modularity, as discussed in our theoretical section on product modularity, seem to 
be present in care and service provision to elderly clients. 

Despite this, the way in which a final offering comes into existence by means of 
modularity differs when compared to manufacturing modularity. In particular with 
respect to what happens when, in the production cycle, findings from our empirical 
work are the exact opposite of those of Duray et al. (2000). In the care and service 
package production cycle, early client involvement allows for a combination of 
standard components, leading to a low level of package customization. Conversely, 
client involvement late in the production cycle, allows for components to be adapted 
on the basis of client needs, thereby leading to a high level of customization of the 
final offering. Furthermore, the care and service package evolves from low to high 
customization in one production cycle. According to these findings, modularity theory 
should distinguish between the creation of modular offerings in manufacturing versus 
the creation of modular offerings in care and related services. To capture the specifics 
of the latter context, we propose the following extension to the existing theory (Figure 
5.5):
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In both manufacturing and care provision, components and client involvement play 
a prominent part in the creation of customized final offerings. However, care and 
services differ from goods in, for example, their tangibility and the role of people. This 
influences the ease of component specification and intensity of interaction, which 
together lead to disparities in the creation of modular offerings between manufacturing 
and care provision.

5.6.1 Ease of component specification

In manufacturing modularity, modules and components needed for the product of 
a particular client can be specified well in advance. Product parts often have clear 
specifications that can easily be measured and evaluated by clients. This allows producers 
and/or consumers to mix-and-match elements to arrive at a final product that suits 
their tastes and needs (Baldwin and Clark, 1997). Services, especially complex service 
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offerings such as packages of care and related services, are more difficult to specify and 
evaluate beforehand because they are composed of dimensions that are not readily visible 
(Fitzsimmons et al., 1998). Because of their intangibility, service components cannot be 
seen, felt, tasted or touched in the same manner in which goods can be sensed (Zeithaml 
et al., 1985). In terms of modularity, components cannot readily be taken off the shelf, 
objectively compared, selected and constructed by or for each client. 

Furthermore, the provision of care services implies the need to understand the 
individual client holistically and customize care and service parts accordingly (Berry 
and Bendapudi, 2007). This makes needs specification and subsequent identification 
of relevant components a time consuming and complex activity. Additionally, demand 
for many types of health services is negative. Although in need of it, elderly do not 
look forward to delegating the care of their own body or living environment to a 
professional. Generally, demanding and specifying care services is accompanied by 
considerable emotion and stress (Berry et al., 2004). Moreover, healthcare is a credence 
service where clients and patients are at a considerable knowledge disadvantage 
(Jaakkola and Halinen, 2006). Especially more vulnerable client groups, such as 
elderly people, do not have a clear notion of all options available (Rijckmans, 2005). 
In terms of package specification, clients will generally lack the knowledge to make 
considered decisions on care and related service parts, and specification should take 
place in close and continuous interaction between client and professional. In sum, 
the real-time element of care and related service provision implies that the client only 
fully realizes what he gets at the moment the services are delivered. Combined with 
the care characteristics discussed, this makes identification of needs and subsequent 
comparison and selection of care and service parts very complicated at an early stage 
of package specification. Therefore, in the early stage of package creation only a low 
level of customization is possible. 

5.6.2 Intensity of client involvement

In manufacturing modularity, client involvement is generally a one-time event to 
specify needs and requirements on the basis of which components can be fabricated or 
assembled (Duray et al., 2000). Also in services, direct contact with customers enables 
to better integrate the customer in the service system (Bitner et al., 2000), which is 
essential for tailoring a service to individual customer’s needs (Chase and Hayes, 
1991). In care provision the client is involved in needs specification. Moreover, the 
client is involved during delivery, since care and related services are mainly targeted 
at the client’s body or mind. Thereby, care services are prime examples of customers 
working together with the provider in co-creating value (Vargo and Lusch, 2004, 
Lanseng and Andreassen, 2007).  
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In the creation of care and service packages, client involvement takes place in both the 
early and late stage of the production cycle. Interestingly, not only are clients involved, 
but the intensity of involvement increases over time. Subsequently, the selection of care 
and service components evolves into an increasingly adapted and fine-tuned package. 
Mixing-and-matching of standardized components from a range of options mainly 
takes place in early phases of the specification process where involvement (via the 
telephone) is not too intense. Thereafter, when observation is at stake, a professional 
can acquire a deeper understanding of the client and his living environment and 
can respond to this by changing components in the care and service package. Late 
in the production cycle, client and professional together experience care and service 
delivery in real time. In this stage, both can compare the outcome of the care or service 
components to the outcome as desired by the client, and the required components can 
be adapted and tuned accordingly. Since the on-the-job package specification allows 
for comprehensive component evaluation it reduces difficulties in the specification 
of intangible care and service parts. 

Once specifications are clarified, care and related service components are easier to 
adapt than goods components. In general, goods components are rather static; once 
fabricated, it is difficult to change them (Duray et al., 2000). Since care components 
emerge in close interaction between client and professional, operational inputs and 
outcomes tend to show a wider variation (Lovelock and Wirtz, 2007), this means that 
components can easily be changed over time and across situations. Besides, in the 
delivery or production of care components no setup is involved as in manufacturing so 
that final customization can be easily implemented (Yang and Yang, 2008). In principle, 
customization would be possible at any point in the production cycle; however, as 
shown in the previous section, in the creation of customized care and service packages 
this necessarily takes place close to the customer. 

In sum, to advance the care and service package from low to high customization, 
not only does client involvement take place but the intensity of this involvement 
also increases. Only then can modularization evolve from combining a package out 
of standard components to the adaptation of these components to truly integrate 
the preferences and habits of individual elderly clients. As such, a high level of 
customization can be achieved in this late stage of package creation.

5.6.3 Reflections on findings

Our empirical work provided insight into how customization is achieved by means of 
modularity in the specification of care/service packages for individual elderly clients. 
Modularity is known for its achievement of variation while keeping costs under control. 
Efficiency advantages are mainly gained through the use of standard components, to 
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be used for a number of end products or client groups (e.g. Starr, 1965, Ulrich, 1995, 
Fixson, 2005) which allows to achieve low cost and consistent quality associated with 
repetitive manufacturing (Duray et al., 2000). In care and service modularity, however, 
repetitive execution of components might not automatically lead to advantages in 
efficiency. Components in care and services will not be provided in a standardized and 
routine manner all the time. Since each component has to be performed in interaction 
with every single customer, the execution of care and service components is influenced 
by human behavior. Furthermore, adaptation of the components is relatively easy. 
Especially in care delivery to independently living elderly, homecare professionals have 
the freedom to shape their own ideas and methods concerning good care provision 
since they work autonomously in the homes of their clients (Vulto and Morée, 1996). 
To reduce mental workload, increase standardization and, thus, overcome the potential 
loss of efficiency advantages, scripts on how to perform care and service components 
can be useful (Tansik and Smith, 1991). 

Although the achievement of efficiency advantages in care and service modularity is 
not straightforward, other types of advantages can be gained through a modular set-up 
of service supply. For example, components in care and services can be used for several 
clients or client groups. In this way modularity encourages organizations to exploit 
analogies among clients. Service organizations often offer a large diversity of services 
and provide variations of the same service to serve their total client group (Safizadeh 
et al., 2003). Following a modular set-up of service packages, however, providers might 
reduce the large number of service variations while offering differentiated packages. 
This can result in more effective customization. 

The comprehensive specification process, as identified in this research, seems to be 
a prerequisite for the creation of care and related service packages for independently 
living elderly. Both a-priori and on-the-job specification are required to combine 
standard components from multiple domains and, subsequently, to adapt these to the 
specific requirements of elderly clients. For providers of other types of health care or 
other types of services, however, it may not be necessary or desirable to go through 
all stages of the specification process. When designing their process for component 
specification and package construction, service and healthcare providers seem to have 
a choice as to what part of the process to emphasize. 

Instead of emphasizing both a-priori and on-the-job specification, a provider can 
decide to primarily focus on a-priori specification, thereby allowing client involvement 
early in the production cycle. Based on client needs, standard components can be 
combined from a menu of choice options; however, these cannot be adapted later on 
in the production cycle. For example, in an outpatient clinic, the treatment of a patient 
suffering from a chronic condition such as hypertension is based on the outcomes of 
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a standard questionnaire that the patient fills out early in the specification process. 
Based on the outcomes, treatment is decided upon and may include a combination 
of components such as weight control, diet modification, drug therapy, stress control 
and on-going surveillance. Each intervention is standard and allows for efficiency 
gains; however, each patient is treated as unique because each can receive a different 
combination of these interventions (Bohmer, 2005).

Alternatively, providers of services can decide to primarily focus on the on-the-job 
phase in package specification. When needs and requirements of clients or client 
groups are highly predictable, packages of service components can be preassembled. 
As such, client involvement can be extended until late in the production cycle, where 
based on specific client needs and requirements these components can be adapted 
to customize the package. For example, travel agencies offer holiday packages which 
include services such as transportation, accommodation and leisure activities. However, 
before or during an individual client’s holiday, the components can be fully or partly 
adapted to match the unique requirements of the vacationer. 

In sum, instead of focusing on a comprehensive specification process for the creation 
of modular service packages, healthcare and service providers can choose to focus on a 
specific stage of the process. Based on, for example, the type of service provided or the 
degree of customization desired, they can determine the intensity of client involvement 
allowed and the type of modularity to apply.

5.7 Conclusions
This study aimed to advance modularity theory beyond manufacturing by investigating 
the specification and construction of modular care and service packages in the field 
of elderly care. To achieve this, we took the widely cited work of Duray et al. (2000) 
on manufacturing modularity as a starting point. These authors argue that client 
involvement early in the production cycle allows for component adaptation on the 
basis of client needs, thereby leading to high customization of the final product. 
Conversely, client involvement late in the production cycle allows for a combination 
of standard components only and thereby leads to low product customization. For our 
empirical research, four case studies in the field of elderly care provided insight in the 
production cycle where appropriate care and related service components are specified 
and assembled into packages for individual clients. Our case results show that early 
client involvement allows for a combination of standard care and service components, 
leading to a low level of package customization. Conversely, client involvement late in 
the production cycle allows for components to be adapted on the basis of client needs, 
thereby leading to a high level of customization of the final care and service package. 
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We propose, therefore, that modularity theory should distinguish between the creation 
of modular offerings in manufacturing and the creation of modular offerings in care 
and related services. 

This paper has broadened the understanding of modularity. The development of the 
concept of service modularity was proposed by Menor et al. (2002) as one of the key 
research areas in service design and innovation. By focusing on a specific field of 
healthcare we were able to gain insight in a comprehensive specification process in 
which client involvement and mixing-and-matching of components play a prominent 
role. The intensity of client involvement largely influences the type of modularity 
that can be applied and thereby the degree of package customization that can be 
achieved. For providers of care and related services to elderly, we believe our findings 
will support their complex task of providing their clients with offerings that contain 
multiple domains of life. For elderly clients, placing the care for their own body or living 
environment in the hands of a professional is an emotional affair. A well-organized 
entrance to care provision and the ability to adapt services as close to a client’s habits 
and rituals as possible might relieve some of the related emotions and stress. With 
respect to earlier research on modularity in elderly care, we have advanced the rather 
static insights (De Blok et al., 2007) towards a dynamic view on how modular packages 
are created. Our research shows how a general package setup can be realized and how 
this setup can evolve to an individual package during the course of the production 
cycle. Besides its applicability in elderly care, we believe that the insights will also 
hold for other fields of healthcare and services in general. For example, in the field of 
mental healthcare the wide variety and complexity of client disorders results in highly 
diverse needs and preferences with respect to package composition; however, clients 
generally adjust their demands to the existing service combinations (Rijckmans, 2005). 
A modular setup of supply underlying the specification process would enable providers 
and clients to release the articulated demand from the existing supply and make way 
for new service packages to be developed. Besides, in cure, modularity has mainly been 
applied to the treatment of hospital patients at a very late stage of the production cycle 
(Bohmer, 2005, Meyer et al., 2007). Our research provides insight into the steps to be 
taken prior to the treatment phase, in order to specify the processes needed for the 
treatment of a particular client. Thus, we offer a step towards a more comprehensive 
view on modularity in hospital care. Our insights can be used by service providers 
to consider different degrees of package customization, types of modularity to be 
used, and the level of client involvement to be allowed in their specification process. 
Furthermore, we provide insight into service characteristics such as intangibility, the 
indispensable involvement of the client, and the role of people in service provision that 
had not previously been (extensively) discussed in the light of modularity.
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5.7.1 Limitations and future research

This study provides insights into the use of modularity to create customized care 
and service packages. The case method used in this research has both strengths and 
weaknesses. The relatively small number of cases limits the generalizability of our 
findings. We used the cases to provide a richer understanding of new phenomena and 
to explore related extensions to existing theory (Voss et al., 2008). Our findings hold 
for all cases investigated, even though these cases differed from each other on various 
aspects; as such our propositions are well founded. Future research, however, should 
focus on a broader generalization of our findings, to other elderly care providers as 
well as to other types of healthcare and service provision, by means of either qualitative 
or quantitative research.

The case research was complicated by the fact that providers of care and services do not 
address their way of working as being modular. Although professionals do recognize 
the concepts of modularity in their way of working, normally they will not express 
themselves using modular concepts nor think about their products and processes as 
being modular. The modularity terms and labels used in the present study are our 
well-considered interpretations of sector-related denominations as phrased by the 
interviewees.

In this research we specifically focused on one aspect of modularity, i.e. mixing-and-
matching of components. Other aspects, such as architectures and interfaces, need to 
be further elaborated in the light of care or service provision. According to Voss and 
Hsuan (2009), interfaces in service modularity will involve the flow of both people 
and information. For a complete view of care and service modularity, more insight is 
needed in the role and management of service interfaces.

Furthermore, we focused primarily on how care and service packages come into 
existence based on the needs and wants of elderly clients. These needs will, however, 
evolve over time, due to changing health conditions. Therefore, future research should 
also focus on the role of modularity in the development and adaptation of care and 
service packages to update them over time. Helpful insights concerning this subject 
might be gained from research on experiential services (Zomerdijk and Voss, 2007), 
focusing primarily on the client journey and covering items that have the potential 
for package innovation or adaptation. 

Our case-based research has yielded insights to advance the development of theory on 
care and service modularity. Future research in both healthcare and the broader field 
of services will hopefully shed more light on the alignment of client and efficiency 
orientation.

113

M
odular care and service packages for independently living elderly

Chapter 5



References
Atlas.ti (2004), User’s manual for ATLAS.ti 5.0, 2nd, Scientific Software Development, Berlin.

Baldwin, C. Y. & Clark, K. B. (1997), Managing in an age of modularity. Harvard Business Journal, Vol. 
75 No. 5, pp. 84-93.

Baldwin, C. Y. & Clark, K. B. (2000), Design rules, MIT Press, Cambridge MA.

Bensabat, I., Goldstein, D. K. & Mead, M. (1987), The case research strategy in studies of information 
systems. MIS Quarterly, Vol. 11 No. 3, pp. 369-386.

Berry, L. L. & Bendapudi, N. (2007), Health care: a fertile field for service research. Journal of Service 
Research, Vol. 10 No. 2, pp. 111-122.

Berry, L. L., Parker, D., Coile, R. C. J., Hamilton, D. K., O’Neil, D. D. & Sadler, B. L. (2004), Can better 
buildings improve care and increase your financial returns? Frontiers of Health Services Management, 
Vol. 21 No. 1, pp. 3-24.

Bitner, M. J., Brown, S. W. & Meuter, M. L. (2000), Technology infusion in service encounters. Journal of 
the Academy of Marketing Science, Vol. 28 No. 1, pp. 138-149.

Bohmer, R. M. J. (2005), Medicine’s service challenge: blending custom and standard care. Health Care 
Management Review, Vol. 30 No. 4, pp. 322-330.

Bosselaar, J. H. (2005), A demand for ‘On demand”? Demand based delivery of social provisions: conditions 
and risks, Erasmus University, Rotterdam.

Breedveld, E. J., Meijboom, B. R. & de Roo, A. A. (2006), Labour supply in the home care industry: A 
case study in a Dutch region. Health Policy, Vol. 76 No. 2, pp. 144-155.

Chase, R. B. & Hayes, R. H. (1991), Beefing up operations in service firms. Sloan Management Review, 
Vol. 33 No. 1, pp. 15-26.

Da Silveira, G., Borenstein, D. & Fogliatto, F. S. (2001), Mass customisation: Literature review and research 
directions. International Journal of Production Economics, Vol. 72 No. 1, pp. 1-13.

De Blok, C., Meijboom, B., Luijkx, K. & Schols, J. (2007), Modularity in health care: towards cost-
efficient and client-focused service provision IN ACUR, N., ERKIP, N. K. & GUNES, E. D. (Eds.) 14th 
Annual International EurOMA conference Managing Operations in an Expanding Europe. Ankara, Bilkent 
University.

De Blok, C., Meijboom, B., Luijkx, K. & Schols, J. (2009), Demand-based provision of housing, welfare 
and care services to elderly clients: from policy to daily practice through Operations Management. Health 
Care Analysis, Vol. 17 No. 1, pp. 68-84.

De Gooijer, W. (2007), Trends in EU health care systems, Springer Science, New York.

Duray, R., Ward, P. T., Milligan, G. W. & Berry, W. L. (2000), Approaches to mass customization: configurations 
and empirical validation. Journal of Operations Management, Vol. 18 No. 6, pp. 605-625.

Edvardsson, B., Gustafsson, A. & Roos, I. (2005), Service portraits in service research: a critical research. 
International Journal of Service Industry Management, Vol. 16 No. 1, pp. 107-121.

Eisenhardt, K. M. (1989), Building Theories from Case Study Research. Academy of Management Review, 
Vol. 14 No. 4, pp. 532-550.

Fitzsimmons, J. A. & Fitzsimmons, M. J. (2006), Service Management: operations, strategy, and information 
technology, 5th, McGraw Hill/Irwin, New York.

114

Modular Care Provision



Fitzsimmons, J. A., Noh, J. & Thies, E. (1998), Purchasing business services. Journal of Business and 
Industrial Marketing, Vol. 13 No. 4/5, pp. 370-380.

Fixson, S. K. (2005), Product architecture assessment: a tool to link product, process, and supply chain 
decisions. Journal of Operations Management, Vol. 23 No. 3/4, pp. 345-369.

Gwinner, K. P., Bitner, M. J., Brown, S. W. & Kuman, A. (2005), Service Customization Through Employee 
Adaptiveness. Journal of Service Research, Vol. 8 No. 2, pp. 131-148.

Herzlinger, R. E. (2004), Consumer-Driven Health Care. Implications for providers, payers, and policymakers, 
Jossey-Bass, San Francisco.

Hsuan, J. & Skjøtt-Larsen, T. (2004), Supply-chain integration: implications for mass customization, 
modularization and postponement strategies. Production Planning and Control, Vol. 15 No. 4, pp. 352-
361.

Jaakkola, E. & Halinen, A. (2006), Problem solving within professional services: evidence from the medical 
field. International Journal of Service Industry Management, Vol. 17 No. 5, pp. 409-429.

Jack, E. P. & Powers, T. L. (2004), Volume flexible strategies in health services: a research framework. 
Production and Operations Management, Vol. 13 No. 3, pp. 230-244.

Kotha, S. (1995), Mass Customization: Implementing the emerging paradigm for competitive advantage. 
Strategic Management Journal, Vol. 16 Special Issue, Summer, pp. 21-42.

Lanseng, E. J. & Andreassen, T. W. (2007), Electronic healthcare: a study of people’s readiness and attitude 
toward performing self-diagnosis. International Journal of Service Industry Management, Vol. 18 No. 4, 
pp. 394-417.

Leichsenring, K., Roth, G., Wolf, M. & Sissouras, A. (2005), Moments of truth. An overview of pathways to 
integration and better quality in long-term care. IN BILLINGS, J. & LEICHSENRING, K. (Eds.) Integrating 
health and social care services for older persons. Aldershot, Ashgate Publishing.

Lovelock, C. H. & Wirtz, J. (2007), Services Marketing, 6th, Pearson Prentice Hall, Upper Saddle River, 
NJ.

Luijkx, K. & De Blok, C. (2007), Diversity among the elderly, diversity in approach. IN MOERBEEK, H., 
NIEHOF, A. & OPHEM, J., VAN (Eds.) Changing families and their lifestyles. Wageningen, Wageningen 
Academic Publishers.

McLaughlin, C. P. & Kaluzny, A. D. (2000), Building client centered systems of care: choosing a process 
direction for the next century. Health Care Management Review, Vol. 25 No. 1, pp. 73-82.

Meijboom, B., De Haan, J. & Verheyen, P. (2004), Networks for integrated care provision: an economic 
approach based on opportunism and trust. Health Policy, Vol. 69 No. 1, pp. 33-43.

Menor, L. J., Tatikonda, M. V. & Sampson, S. E. (2002), New service development: areas for exploitation 
and exploration. Journal of Operations Management, Vol. 20 No. 2, pp. 135-157.

Meyer, M. H. & DeTore, A. (1999), Product development for services. Academy of Management Executive, 
Vol. 13 No. 3, pp. 64-76.

Meyer, M. H. & DeTore, A. (2001), Perspective: creating a platform-based approach for developing new 
services. Journal of Product Innovation Management, Vol. 18 No. 3, pp. 188-204.

Meyer, M. H., Jekowsky, E. & Crane, F. G. (2007), Applying platform design to improve the integration 
of services across the continuum of care. Managing Service Quality, Vol. 17 No. 1, pp. 23-40.

115

M
odular care and service packages for independently living elderly

Chapter 5



Mikkola, J. H. (2007), Management of product architecture modularity for mass customization: modeling 
and theoretical considerations. IEEE Transactions on Engineering Management, Vol. 54 No. 1, pp. 57-
69.

Mikkola, J. H. & Gassmann, O. (2003), Managing modularity of product architectures: toward an integrated 
theory. IEEE Transactions on Engineering Management, Vol. 50 No. 2, pp. 204-218.

Muffato, M. (1999), Platform strategies in international new product development. International Journal 
of Operations and Production Management, Vol. 1 No. 5/6, pp. 449-459.

Pekkarinen, S. & Ulkuniemi, P. (2008), Modularity in developing business services by platform approach. 
International Journal of Logistics Management, Vol. 19 No. 1, pp. 84-103.

Pine, B. J. (1993), Mass Customizing Products and Services. Planning Review, Vol. 21 No. 4, pp. 6-13.

Post, J. & Kagan, A. (1998), Evaluating uses of technology in health care administration. Journal of Applied 
Business Research, Vol. 14 No. 2, pp. 1-10.

Rijckmans, M. J. N. (2005), Positioning the Individual in Health Care, Tilburg University, Tilburg.

Safizadeh, M. H., Field, J. M. & Ritzman, L. P. (2003), An empirical analysis of financial services processes 
with a front-office or back-office orientation. Journal of Operations Management, Vol. No. 21, pp. 557-
576.

Salvador, F. (2007), Toward a product system modularity construct: literature review and reconceptualization. 
IEEE Transactions on Engineering Management, Vol. 54 No. 2, pp. 219-240.

Sampson, S. E. & Froehle, C. M. (2006), Foundations and implications for a proposed unified services 
theory. Production and Operations Management, Vol. 15 No. 2, pp. 329-343.

Sanchez, R. (1999), Modular architectures in the marketing process. Journal of Marketing, Vol. 63 special 
issue, pp. 92-111.

Sanchez, R. & Mahoney, J. T. (1996), Modularity, flexibility, and knowledge management in product and 
organization design. Strategic Management Journal, Vol. 17 Winter special issue, pp. 63-76.

Schilling, M. A. (2000), Toward a general modular systems theory and its application to interfirm product 
modularity. Academy of Management Review, Vol. 25 No. 2, pp. 312-334.

Schols, J. M. G. A. (2004), De toekomst van de chronische zorg, ons een zorg? (Eng.: The future of chronic 
care, who cares?) (inaugural lecture), Dutch University Press, Amsterdam.

Starr, M. K. (1965), Modular production - a new concept. Harvard Business Review, Vol. 53 November 
- December, pp. 131-142.

Strauss, A. & Corbin, J. (1998), Basics of qualitative research, 2nd, Sage Publications, Thousand Oaks, 
Ca.

Sundbo, J. (1994), Modularization of service production and a thesis of convergence between service and 
manufacturing organizations. Scandinavian Journal of Management, Vol. 10 No. 3, pp. 245-266.

Tansik, D. A. & Smith, W. L. (1991), Dimensions of job scripting in service organisations. International 
Journal of Service Industry Management, Vol. 2 No. 1, pp. 35-49.

Ulrich, K. (1995), The role of product architecture in the manufacturing firm. Research Policy, Vol. 24 
No. 3, pp. 419-440.

Van Bilsen, P. M. A. (2008), Care for the elderly. An exploration of perceived needs, demands and service 
use, Maastricht University, Maastricht.

116

Modular Care Provision



117

M
odular care and service packages for independently living elderly

Chapter 5

Van Campen, C. & Woittiez, I. B. (2003), Client demands and the allocation of home care in the 
Netherlands. A multinomial logit model of client types, care needs and referrals. Health Policy, Vol. 64 
No. 2, pp. 229-241.

Van der Aa, W. & Elfring, T. (2002), Realizing innovation in services. Scandinavian Journal of Management, 
Vol. 18 No. 2, pp. 155-171.

Van der Kraan, W. G. M. & Van der Grinten, T. E. D. (2004), The development of demand-driven care 
as a new governance concept. NIG Annual Work Conference. Rotterdam.

Vargo, S. L. & Lusch, R. F. (2004), Evolving to a new dominant logic for marketing. Journal of Marketing, 
Vol. 68 No. 1, pp. 1-17.

Verma, R. (2000), An empirical analysis of management challenges in service factories, service shops, 
mass services and professional services. International Journal of Service Industry Management, Vol. 11 
No. 1, pp. 8-25.

Voss, C., Roth, A. V. & Chase, R. B. (2008), Experience, service operations strategy, and services as 
destinations: foundations and exploratory investigation. Production and Operations Management, Vol. 
17 No. 3, pp. 247-266.

Voss, C., Tsikriktsis, N. & Frohlich, M. (2002), Case Research in Operations Management. International 
Journal of Operations and Production Management, Vol. 22 No. 2, pp. 195-219.

Voss, C. A. & Hsuan, J. (2009), Service Architecture and Modularity. Decision Sciences, Vol. 40 No. 3, 
pp. 541 - 569.

Vulto, M. & Morée, M. (1996), Thuisverzorging als professie. Een combinatie van hand, hoofd en hart. (Eng.: 
The profession of homecare. A combination of hand, head and heart), De Tijdstroom, Utrecht.

Yang, B. & Yang, Y. (2008), Postponement for the service industry. IN VAN DER VAART, T., VAN DONK, 
D. P., VAN WEZEL, W., WELKER, G. & WIJNGAARD, J. (Eds.) 15th international annual EurOMA 
conference. Groningen.

Yin, R. K. (1989), Case study research: design and methods, Revised, Sage Publishing, Newbury Park, CA.

Yin, R. K. (1993), Applications of case study research, Sage Publications, Newbury Park.

Yin, R. K. (2003), Case study research, 3rd, Sage Publications, Inc., Thousand Oaks.

Zeithaml, V. A., Parasuraman, A. & Berry, L. L. (1985), Problems and strategies in services marketing. 
Journal of Marketing, Vol. 49 No. 2, pp. 33-46.

Zomerdijk, L. G. & Voss, C. (2007), Service system design form a customer experience perspective. IN 
ACUR, N., ERKIP, N. K. & GUNES, E. D. (Eds.) 14th international annual EurOMA conference: Managing 
Operations in an Expanding Europe. Ankara, Bilkent University.





Exploring interfaces in 
the reconfiguration of 

modular services

6



120

Abstract
The application of modularity in service settings is not only valuable for the configuration 
of customized outcomes but also for changing the modular service package along with 
changes in customer demand. Interfaces, providing the linkages between modular 
components that together make up a service package, play a major role in the configuration 
of modular services. This research aims to further extend knowledge on modular 
service interfaces and provide insight into how interfaces support the reconfiguration 
of modular services over time. On the basis of a literature review, we develop a theory-
based typology on interfaces in modular services. Subsequently, we explore and refine 
this typology by means of case study research in the field of care for the elderly since this 
field is characterized by a clear need to change and adapt services over time. Interfaces 
are characterized based on their aim (supporting variety or coherence) and interacting 
objects they connect (components or people), which results in the distinction of four 
interface types: substitution interface, arrangement interface, information guiding 
interface, and information rationalizing interface. The cases reveal a dynamic pattern 
among these four types: alternation of and cooperation between the four interface types 
will lead to the adaptation of service offerings over time. Our findings indicate that care 
and service providers should pay attention to the management of interactions among both 
components and people when providing modular services. In addition, to enable service 
reconfiguration, organizations should have in place various interfacing mechanisms that 
work together in a continuous loop to signal changes in client demand and adapt services 
offered accordingly. 

6.1 Introduction 
Modularization, in general, is an approach to organize complexity in an efficient 
manner (Baldwin and Clark, 1997) and from a systems point of view refers to the degree 
to which a system’s components can be separated and recombined (Schilling, 2000). In 
the field of Operations Management (OM), modularity is mainly understood from the 
perspective of component combinability; by mixing and matching components taken 
from a given set, different product configurations can be obtained (Salvador, 2007). In 
this way heterogeneous customer needs can be addressed (Starr, 1965, Muffato, 1999, 
Hsuan and Skjøtt-Larsen, 2004) while at the same time repetitive manufacturing is 
allowed as a few components are available in a limited number of variations (Sanchez, 
1999). Modularity, thus, provides a basis for product customization, but at reasonable 
costs. 

In service settings, flexible production in a modular service system is increasingly 
frequently proposed as a good way to cope with heterogeneous demands (e.g. Meyer 
and DeTore, 2001, Pekkarinen and Ulkuniemi, 2008). According to Voss and Hsuan 
(2009) a modular service package can be considered as a system delivering various 
services. A service package may be individually shaped by the customer or the service 
provider through a combination of distinct service modules and components. In 
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examining modularity in services it is important to consider the similarities and 
differences between services and products (Voss and Hsuan, 2009). While many 
services can be considered as products, one of the characteristics of services is that they 
are often produced and consumed at the same time (e.g. Fitzsimmons and Fitzsimmons, 
2006). Thus, the service product and the service process are two complementary and 
intertwined dimensions in final service provision (Van der Aa and Elfring, 2002). 
As such, the functional elements of a modular service can be put into practice by 
product components, process components, or both (Pekkarinen and Ulkuniemi, 2008). 
Another characteristic of services is the central role of people. Because services come 
into existence in close interaction between producers and customers (e.g. Edvardsson 
et al., 2005, Sampson and Froehle, 2006) modular service packages will involve both 
technical and human facets (Meyer and DeTore, 2001, Voss and Hsuan, 2009).

An important aspect of modularity, both in products and services, is the notion of 
interface (e.g. Baldwin and Clark, 1997, Van der Aa and Elfring, 2002, Voss and Hsuan, 
2009). Interfaces, in general, prescribe how two parts in a modular system mutually 
interact (Salvador, 2007). In modular products, interfaces are linkages shared among 
physical components. Interfaces are typically standardized, and manage the connections 
and interdependencies across various types of physical components that comprise 
the final product (Mikkola, 2007, Doran and Hill, 2009). Thereby, interfaces make 
components and modules form a functional product (e.g. Galvin, 1999, Baldwin and 
Clark, 2000, Chen and Liu, 2005), and at the same time enable the mixing and matching 
of components (e.g. Sanchez, 2000, Fixson, 2005, Salvador, 2007). In modular services, 
interfaces manage interactions and connections as well. In general, they are seen as 
supporting the flow and movement of both clients and information from one object 
involved in service provision to the next (e.g. Pekkarinen and Ulkuniemi, 2008, Voss 
and Hsuan, 2009). 

Interfaces are not only important for the configuration of modular outcomes in both 
products and services but also for changing the modular product or service in line 
with changes in customer demand. In this respect, one distinctive aspect of services is 
that they are often consumed over an extended period of time, with different elements 
of the service being consumed at different times, and even at different places (Voss 
and Hsuan, 2009). Moreover, during these extended periods of consumption, services 
might need to be adapted because of changes in customer needs and requirements. This 
reconfiguration of services is crucial in sectors and industries where it is important to 
the consumer that the modular outcome is continuously appropriate to expressed or 
implied needs, such as the healthcare sector. In this sector, failing to properly recombine, 
link, and align various types of modules and components over time might have severe 
consequences for a client’s quality of life (Van Bilsen, 2008). Miozzo and Grimshaw 
(2005) and De Blok et al. (2010) suggest that various interfaces would allow for 
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changing or substituting component variations in modular services, as such re-creating 
service variations that are appropriate to client’s needs over time. However, in-depth 
empirical study of interfaces in modular services is currently lacking (Ramdas, 2003, 
Voss and Hsuan, 2009) and, despite its importance, the exact relation of interfaces to 
the reconfiguration of services remains unclear (De Blok et al., 2010). 

This chapter aims to answer the following research question by means of theoretical 
and empirical research: How do interfaces manage the reconfiguration of modular 
services? We first provide an overview of existing knowledge on interfaces and 
develop a framework for deeper understanding of interfaces. We then conduct case 
research in organizations that face a clear need to reconfigure their service packages 
over time, these being organizations providing care and assistance to elderly people 
living independently. The case study findings are first described and then discussed 
in the light of the proposed framework. Conclusions, including consideration of the 
implications of the research complete the chapter. 

6.2 Interfaces 
6.2.1 Literature review on interfaces in modular services

To obtain detailed insight into the role and nature of interfaces, we set up a literature 
search in June 2009 in ProQuest-ABI/INFORM Global under the criterion that the 
fields ‘abstract’ and ‘title’ together included the all of the words ‘service’, ‘modular’, and 
‘interface’. The screening yielded 117 papers. Out of these, 115 papers were discarded 
after reading the abstract because either 1) they dealt with modularity of assembled 
products, organizations or unassembled artifacts other than services (e.g. modularity 
of software, modularity in computer and web-sciences), 2) they did not examine 
interfaces or 3) they were published in sources other than scientific journals. This 
reduced the initial population of articles to two papers, those being by Meyer et al., 
2007 and Pekkarinen and Ulkuniemi, 2008. This small number of papers is probably 
due to the newness of the subject of service modularity in general. In the subsequent 
stage of our literature research we expanded the original set of journal articles by 
using a snowball approach and citation research. Furthermore, we added papers that 
were accepted for publication very recently and that were known for providing new 
insights into the field of service modularity. To make the selection of papers as strong 
and our subsequent insights as valid as possible, only papers from refereed journals 
and edited books were selected. A total of 17 papers (see Table 6.1, column 3) dealing 
with the concept of service modularity were selected on the grounds that at least they 
went briefly into the subject of interfaces, thereby revealing one or several features of 
interfaces. 
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Menor et al. (2002) suggested starting from product modularity for the development 
of service modularity. In our exploration of the nature and characteristics of interfaces 
in modular services we therefore borrowed from findings on interfaces in modular 
goods. Each of the 17 papers selected in our literature search was examined along two 
lines of analysis: interface aims and interacting objects.

The aim of well-functioning interfaces in modular goods is two-fold. On the one hand 
interfaces support variety by allowing combination, substitution and interchange of 
component variations (e.g. Sanchez, 2000, Fixson, 2005, Salvador, 2007). On the other 
hand, interfaces support coherence in a final product by arranging and connecting 
components into a unified and functional whole (e.g. Galvin, 1999, Baldwin and Clark, 
2000, Chen and Liu, 2005). Both aims are combined in the description of interfaces 
provided by Doran and Hill (2009): interfaces are specified in such a way that they 
allow for the mixing and matching of individual parts that at the same time function 
together as one at the system level. By allowing for connections among distinct service 
modules and components a large variety of service configurations can be created, 
while at the same time interfaces ensure that the service components work together 
as a functional whole. 

Various studies in product modularity have distinguished among different types of 
interfaces (e.g. Pimmler and Eppinger, 1994, Sanchez, 1996, Andersson and Sellgren, 

Table 6.1 Overview of literature on interfaces in service modularity

Lines of analysis Categories distinguished Contributions (N = 17)

Interface aims

Variety 

Sundbo, 1997, Meyer and DeTore, 1999, Peters and 
Saidin, 2000, Langlois and Savage, 2001, Meyer and 
DeTore, 2001, Tiwana and Ramesh, 2002, Bohmer 2005, 
Miozzo and Grimshaw, 2005, Pekkarinen and Ulkuniemi, 
2008, De Blok et al., 2009, Voss and Hsuan, 2009, De Blok 
et al., 2010

Coherence

Shawney, 1998, Langlois and Savage, 2001, Van der Aa 
and Elfring, 2002, Homann et al., 2004, Bohmer, 2005, 
Chorpita et al., 2005, Miozzo and Grimshaw, 2005, Meyer 
et al., 2007, Voss and Hsuan, 2009

Interacting objects

Content components 
Meyer and DeTore, 2001, Bohmer, 2005, Chorpita et al., 
2005, Miozzo and Grimshaw, 2005, Meyer et al., 2007, 
Voss and Hsuan, 2009

People

Sundbo, 1997, Meyer and DeTore, 1999, Peters and 
Saidin, 2000, Langlois and Savage, 2001, Meyer and 
DeTore, 2001, Tiwana and Ramesh, 2002, Bohmer 
2005, Miozzo and Grimshaw, 2005, Meyer et al., 2007, 
Pekkarinen and Ulkuniemi, 2008, De Blok et al., 2009, 
Voss and Hsuan, 2009, De Blok et al., 2010
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2004, Mikkola, 2006) resulting from different types of interacting objects. For example, 
Andersson and Sellgren (2004) identify technical and interactive interfaces by 
distinguishing between technical components (involving the technical functionalities 
inside the product) and interactive components (associated with the interaction 
between user and product) respectively. Since services are referred to both in terms 
of the service package (the ‘what’) and the service provision process (the ‘how’) (e.g. 
Kellogg and Nie, 1995, Verganti and Buganza, 2005), interactions, and thus interfaces, 
can be expected among two types of ‘objects’: components making up the package and 
people involved in package provision. 

Table 6.1 provides an overview of the two lines of analysis, the categories distinguished 
for each of these lines, and the literature that provided us with deeper insight in 
the categories. In the next section, these insights will be discussed and a typology 
identifying different types of interfaces will be developed.

6.2.2 Interfaces in modular services
Aims of interfaces: variety and coherence

Variety is created by service firms at the component level of modular services but 
consumed by clients at the augmented level of the overall service offering (Shawney, 
1998) and thus interfaces are required to link components together. Stabilized 
interfaces allow components to be configured into a wide variety of service offerings 
(Voss and Hsuan, 2009) and bring about a service package for each individual client. 
Service components are often mixed and matched by service employees (Meyer and 
DeTore, 1999, 2001) and collaboration between client and service worker seems a 
prerequisite for achieving variety (Pekkarinen and Ulkuniemi, 2008). On the basis 
of information of client needs and requirements, the service worker is able to select 
appropriate service components and link them together into a customized service 
package (Bohmer, 2005, De Blok et al., 2009, 2010). Both Miozzo and Grimshaw 
(2005) and De Blok et al. (2010) suggest that interfaces would allow for changing or 
substituting component variations during the execution of services based on changing 
client needs, as such re-creating modular service variations that are appropriate to 
client’s needs over time.

In addition, emphasis is put on the creation of coherence and unity in modular service 
packages. In this sense, interfaces in modular services are often approached in terms 
of aligning, coordinating, integrating, connecting, and managing components in such 
a way that together they form a functional whole. Several dependencies can take place 
among components that need to be managed by means of interfaces (Chorpita et al., 
2005) in such a way that outputs can cross between different service components 
(Voss and Hsuan, 2009). In this respect, procedures and protocols can act as interfaces 

Modular Care Provision



to link functionalities of components (Meyer et al., 2007) and strong technical 
interdependencies can be managed by codified processes and contracts (Miozzo and 
Grimshaw, 2005). According to Meyer et al. (2007), interfaces that support coherence 
manage delays, inconsistencies, and information gaps and as such, align and coordinate 
components along the entire spectrum of services a client needs.

Interacting objects of interfaces: content components and people 

Service components contain the ‘technical’ service contents. As in goods, these must 
be linked together to comprise a functioning service package (Menor et al., 2002). To 
make sure components can be combined in any way desired (i.e. support variety) but 
still work together in a predictable way (i.e. support coherence), interfaces manage 
and govern the technical and functional interactions and interdependencies among 
the contents (e.g. Bohmer, 2005, Chorpita et al., 2005). As such, interfaces should be 
common and clear (Meyer and DeTore, 2001). Moreover, service components making 
up a modular service package can be consumed by clients at different points in time 
and at different locations (Voss and Hsuan, 2009). Interfaces align and coordinate the 
execution of components, as such managing both the physical transfer of the client 
as well as information concerning client’s needs, necessities, and preferences (Meyer 
et al., 2007) even if components are consumed over time or at different locations. 
Examples of interfaces that manage interactions among components are standards, 
protocols, procedures, rules for sequencing, technological specifications, and regulatory 
frameworks (Langlois and Savage, 2001, Bohmer, 2005, Chorpita et al., 2005, Meyer 
et al., 2007, Voss and Hsuan, 2009).

The existence of interfaces between people can be attributed to one important (and 
according to some, the only) characteristic distinguishing services from physical 
goods being the role people play in service design and delivery (e.g. Cook et al., 2002, 
Sampson and Froehle, 2006). Interfaces between people often concern the coordination 
of information to be exchanged between the people involved. People interfaces can 
take place between client and service worker (Sundbo, 1997, Langlois and Savage, 
2001, Tiwana and Ramesh, 2002, Pekkarinen and Ulkuniemi, 2008, Voss and Hsuan, 
2009, De Blok et al., 2010) and between service workers (Langlois and Savage, 2001, 
Bohmer, 2005, Miozzo and Grimshaw, 2005, Meyer et al., 2007, Voss and Hsuan, 
2009). Between client and service worker, interfaces support the structured exchange of 
information on client needs and requirements on the basis of which a service package 
can be constructed (De Blok et al., 2010). Also between professionals, interfaces aim 
at streamlining the flow of information and communication, as such connecting 
different professionals, teams or parts of an organization or supply network together 
(Miozzo and Grimshaw, 2005, Meyer et al., 2007). Besides, mechanisms that diminish 
the need for information exchange, such as routines and behavioral standards, act as 
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interfaces between service workers in various subspecialties. These mechanisms make 
interactions predictable and thereby coordinate interactions among people involved in 
service provision without any communication; each professional knows exactly what 
to do by virtue of training and experience (Langlois and Savage, 2001).  

Development of a typology on interfaces in modular services

From our literature review it follows that interfaces that aim for variety allow for 
configuration and reconfiguration of service components by providing a stabilized 
structure, i.e. a structure that provides guidance but does not set strict and standardized 
rules to be followed. Interfaces that aim for coherence manage interdependencies 
and support flow by prescribing a fixed and codified arrangement, i.e. they impose 
a set of rules that have to be strictly followed. Interfaces among service components 
are mainly concerned with the management of technical and functional interactions 
among contents, even over time or at different locations, and interfaces among 
people coordinate information exchange with respect to service configuration and 
reconfiguration in various ways. 

By combining the insights from the previous sections we propose a typology of four 
interface types. Interfaces among content components that support variety in a service 
package do so because they provide a structure that enables the combination and 
re-combination of component variations. These will be called substitution interfaces. 
Interfaces among content components that support coherence in a service package 
arrange components such that interdependencies among components are managed 
and components work together in a predictable way. We will name these arrangement 
interfaces. Interfaces among people that enable variety in service packages provide 
a structure that brings people together and enables the retrieval and exchange of 
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Table 6.2 Typology of interfaces in modular services

           Interacting objects

Content components People

Aim

Variety

Substitution interfaces
(Re)configuration of services	
Stabilized structure	
Support technical and functional 	
interactions

Information guiding interfaces
(Re)configuration of services	
Stabilized structure	
Support information exchange	

Coherence 

Arrangement interfaces
Manage interdependencies and 	
support flow
Fixed set of rules	
Direct technical and functional 	
interactions

Information rationalizing interfaces
Manage interdependencies and 	
support flow
Fixed set of rules	
Direct information exchange	



information concerning package (re)configuration in a streamlined manner. We call 
these information guiding interfaces. Finally, interfaces supporting coherence and unity 
among the people involved diminish the amount of information to be exchanged by 
imposing rules for interaction that makes interactions predictable. These interfaces 
will be labeled information rationalizing interfaces. The four interface types and their 
respective key characteristics are summarized in Table 6.2. This typology will be further 
examined and refined by means of empirical research in the context of modular service 
reconfiguration.

6.3 Methodology
6.3.1 Study context

Case study methodology (Yin, 1993, Voss, 2009) allows researchers to address “how”, 
“what” and “why” questions (Voss et al., 2002), such as How do interfaces manage the 
reconfiguration of modular services? Case study research is particularly appropriate for 
areas where research and theory are at their early, formative, stages (Benbasat et al., 
1987) as is the case for interfaces in modular services (Ramdas, 2003, Voss and Hsuan, 
2009). A particular strength of the case method is the opportunity to investigate the 
phenomenon in its real-life context (Yin, 2003), enabling a deeper understanding of 
modular interfaces and how they are influenced by a particular service context. Finally, 
case study research facilitates triangulation of data through multiple methods of data 
collection and multiple sources of evidence, providing stronger support for results 
(Eisenhardt, 1989, Yin, 2003). 

The case study research was conducted in the Netherlands in the field of care for the 
elderly. This field covers a specific subset of the healthcare sector as depicted in Figure 
6.1. In general, the field of care for the elderly is characterized by elderly people who 
want to live independently as long as possible, even when they need care and support 
(Schols, 2004). As a result, the issues surrounding care provision are extensive and 
organizations providing care for the elderly typically offer their clients a package of 
care and related services, including components such as home help, home nursing, 
welfare, and domestic services (e.g. Van Campen and Woittiez, 2003, Leichsenring et 
al., 2005). Since the elderly obviously differ amongst each other in health status and 
preferences, each package of care and services will differ in its contents (Luijkx and 
De Blok, 2007). The provision of care packages is repetitive since components are 
normally provided to the client every day or (a few times) each week.

We focus on the field of care for the elderly for two main reasons. Firstly, in care and 
service provision to elderly, there is a clear need to re-‘mix-and-match’ modular service 
packages. Over time, an elderly client’s needs and requirements are likely to alter as 
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a result of changing health conditions that for the elderly, generally speaking, will 
deteriorate (Van Bilsen, 2008). Failing to properly reconfigure various types of modules 
and components over time might have severe consequences for a client’s quality of life. 
Therefore, organizations who provide care and services for the elderly have established 
means that govern fast and accurate adaptation and arrangement of care and service 
packages. Secondly, care for the elderly services require a high degree and intensity 
of customer contact (Verma, 2000) both in needs assessment and subsequent care 
package specification (De Blok et al., 2010), as well as in service delivery (Jaakkola 
and Halinen, 2006) where individual service components are brought into practice by 
various types of professionals (Bricon-Souf et al., 2005). Studying this highly intangible 
type of services that represents an extreme end of the service spectrum can advance 
knowledge on the wider area of service modularity.

6.3.2 Case selection and unit of analysis

We decided to conduct multiple case research because analytic conclusions based 
on multiple cases are considered as more powerful (Yin, 2003). We chose to follow 
a purposive sampling strategy (Boeije, 2006) that allowed for literal replication(Yin, 
2003), which means that we selected cases because they demonstrated the same 
phenomenon under study and are likely to provide similar results. Because little 
is known about interfaces in modular care provision, it was extremely valuable to 
observe the same phenomenon a number of times to gain general insights. Because 
of this selection, we would likely be able to replicate or extend a developing theory 
(Eisenhardt, 1989) on interfaces in long-term care provision. 

Modular Care Provision

Figure 6.1 Healthcare sector and focus of the current research (i.e. boxes printed bold)



To bring about literal replication we controlled for certain variables. For all case 
organizations, elderly clients were the main client population. In addition, all cases 
provided a wide range of heterogeneous care and service parts, to be combined into a 
single package for each client. Finally, all organizations were certified with the Dutch 
care-related ISO9000 certificate (HKZ-certificate), meaning that their products and 
processes were registered and implemented in an established manner.

In addition, we selected for maximum variation by deliberately varying the context 
of the organizations. To see whether a common pattern could be identified regarding 
the phenomenon under study (Miles and Huberman, 1994) cases were included with 
differing organizational backgrounds. Even though all cases selected provided care 
and services to elderly people living independently at the time of our data collection, 
this was a recent development and their background was either in home care or 
residential care. Both types of organizations are highly prevalent in the Dutch sector 
for long-term care for the elderly. Since we aimed to gain insight into interfaces in 
this field, data collection in both types of organizations was essential for our research. 
Table 6.3 summarizes the relevant characteristics of the four organizations included 
in this case research.

We took the process of package adaptation as our unit of analysis because we expected 
to gain insight into the nature and characteristics of interfaces during events of adding, 
omitting, replacing, substituting, or adjusting components in an individual client’s care 
and service package. In short, during package adaptation, changes in a client’s needs 
and requirements are signaled, and information about these changes and appropriate 
adaptations is exchanged between the professionals involved. Subsequently, the 
contents of the client’s care and service package are adapted and, as such, re-matched 
to the client’s current demand. Thereafter, the package components are re-aligned 
to manage interactions and interdependencies. Finally, appropriate professionals are 
informed about the changes that have taken place to ensure all components will be 
provided in the way agreed upon. Figure 6.2 depicts the steps taken in the process of 

Table 6.3 Sample of case organizations

Case K Case R Case T Case V

Main client population Elderly clients

Service range Home care, home nursing, welfare, domestic services, leisure activities, social 
support, safety services, comfort services, residential care and services

Product and process 
stability

Certified with care related ISO-9000 (HKZ-certificate)

History in Home care and 
residential care

Residential care Home care Home care and 
residential care
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package adaptation. A detailed appendix (appendix A) describing our unit of analysis 
is included at the end of this chapter.

The time it takes to reconfigure a care and service package might vary greatly. This 
is primarily a matter of urgency. In case a change signaled in a client’s condition 
requires immediate action (e.g. a client has a wound), all steps might be taken within 
a couple of hours. In case a change signaled in a client’s condition is less urgent (e.g. a 
client increasingly has problems with bending and stretching) adaptation might take 
a couple of days.

6.3.3 Data collection and analysis

Since one should have a prior view of the general constructs or categories to be studied 
and their relationships (Voss et al., 2002), the conceptual framework developed in 
our theoretical section underlay data collection. To acquire a thorough overview and 
understanding of interfaces in the reconfiguration of modular care packages, data 
gathering was guided by a data collection protocol. This aided the reliability and 
validity of data (Yin, 1993). The protocol comprised a topic list on the subjects to cover 
(Eisenhardt, 1989) with respect to the four dimensions of interfaces to be addressed 
in relation to package adaptation (see appendix B). Multiple sources of evidence were 
used for data collection to facilitate a process of triangulation (Eisenhardt, 1989). The 
main method of data collection was semi-structured interviews. In all cases, multiple 
respondents were interviewed to enhance the reliability of our data (Voss, 2009). 
The respondents in each case were, by job title: regional director, team leader home 
nursing, team leader home help, front desk employees, start-up nurses, key nurses, and 
representatives from complementary services, call centers, and marketing. In total, 38 
interviews were conducted generally lasting from 1 to 2 hours. The interviews were 
recorded and transcribed verbatim to contribute towards reduction of observer bias 
(Voss, 2009). After transcription the interview texts were sent back to the interviewees 
to check the interview contents, which helped to obtain a higher degree of validity. 
To further improve the validity of the data, the interviews were complemented by 
examination of relevant documentation (e.g. handbooks, process descriptions and 
product books) and each case involved three one-day field visits to observe and 
experience the working processes. 

Modular Care Provision

Figure 6.2 Steps taken for package adaptation



In order to reduce the data we collected in the case studies we coded the transcribed 
interviews as well as the notes made during the observation visits. In order to improve 
the validity and reliability of the study, we used the qualitative data analysis software 
Atlas.ti 5 (Atlas.ti, 2004) to manage the coded data. Using software contributed to more 
systematic analysis procedures and to guard against information-processing biases 
(Eisenhardt, 1989, Miles and Huberman, 1994). To further increase the accuracy of the 
findings, key informants of each case were consulted regularly (Voss, 2009) throughout 
the process of data analysis.

We have followed the three-step coding scheme of Strauss and Corbin (1998). Firstly, 
the interviews were coded using a generic, initial codes list since it is often advisable 
to limit the number of categories (Voss et al., 2002). Each interview was coded 
independently by two researchers who then compared and discussed their codes to 
reach consensus on each of them. During this process, the codes list was expanded to 
encompass emerging themes and cover the richness and nuances of the collected data. 
Secondly, we bundled text fragments with similar codes and systematically analyzed 
their contents to reveal the core concepts related to interfaces. As such we were 
able to get insight into the mechanisms involved in the management of interactions 
between component and people with the aim of either supporting coherence or variety. 
Finally, we related our insights on interfaces to the consecutive steps taken during the 
adaptation of care and service packages. In this way we developed insights into the 
mutual relations among interfaces. The findings resulting from this three-step coding 
process are presented in the next section. 

6.4 Results
The interviews and subsequent observations uncovered a variety of interfacing 
mechanisms that were in place to manage interactions throughout the process of 
package adaptation. These mechanisms were highly consistent across the cases. An 
overview of the interfacing mechanisms identified is provided in Table 6.4. In the next 
sections we will discuss the interfacing mechanisms and as such gain more insight in 
interfaces as they appear in the provision of modular care and services.

6.4.1 Substitution interfaces

In each case, product books served as a platform from which appropriate components 
were selected and combined for each client. The books provided an overview of all 
components included in the organization’s range of supply, covering both care related 
components and additional services such as meal services, housing adaptations, and 
courses. The books contained specifications of each component’s contents, including 
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the possible variations in delivery. Furthermore, they provided direction to the types 
of clients, diseases and/or constraints for which the component variations can be 
applied. In the books, components were organized according to functionality, thus 
grouping closely related components that could serve as supplement to or substitution 
for one another. 

Two cases, R and V, went one step further in organizing their component variations 
in preparation for package (re)configuration. Besides organization according to 
functionality, they grouped the components according to disease or old age constraint. 
This resulted in what are called care-living plans that represent prototype packages of 
care and services. The prototype packages served as stabilized formats by grouping 
component variations in various facets of life according to the development cycle of 
a particular constraint or disease. On the basis of these formats, heterogeneous care 
and service packages were constructed for individual clients. Moreover, the prototype 
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Table 6.4 Overview of interfacing mechanisms as observed in cases

* Var / Coh: interface supporting Variety or interface supporting Coherence, ** Comp / People: interface among 
Components or interface among People.

Interfacing mechanism Cases Var / Coh* Comp / People** Interface type

Product books All Var Comp

Substitution interface

Prototype package R & V Var Comp

Planning rules safe flow All Coh Comp

Arrangement interface

Planning rules smooth flow All Coh Comp

Continuous needs assessment All Var People

Information guiding 
interface

Pre-set lines of communication All Var People

Care dossier All Var People

Client meetings All Var People

Organizational arrangement All Coh People

Information 
rationalizing interface

Work schedules All Coh People

Care dossier All Coh People



packages made professionals aware of the need for package reconfiguration: “All current 
and potential future issues that can occur for a particular constraint or disease, such as 
diabetes or cancer, are described in a way that clarifies what components can or should 
be changed over time” (regional manager case V). The observation of the prototype 
packages in cases R and V probably results from their history in institutional care, 
where the organizations had to find means to manage and relate a multi-dimensional 
range of service parts. 

The case findings suggest that product books and package prototypes formed the link 
between component contents and diseases and constraints from which elderly clients 
might suffer. By describing available supply and feasible component applications, 
they provided guidance in the development of an appropriate care package for each 
client. Both product books and package prototypes acted as interfacing mechanisms 
that enabled the combination and recombination of components. Thereby they 
supported the establishment of variety and thus function as substitution interfaces. The 
interfacing mechanisms did not prescribe actions to be taken but worked according to 
an open format. As such, a particular client’s health status and living situation could 
be taken into account and room was left for professional judgement in the selection 
of appropriate components. 

6.4.2 Arrangement interfaces

The interview data showed that all cases had established planning rules, recorded 
in planning protocols to link components in a proper and consistent manner. The 
protocols specified exactly which components had to be planned when, in relation 
to the prescribed frequency and moment of component execution, and in relation to 
other components with which they might interact: “Clients who have to go to day care, 
will be scheduled early in the morning, since they have to be washed, dressed and fed 
before the bus comes to pick them up” (Planner case K). 

Planning rules ensure the management of possible interactions and interdependencies 
among components, both in terms of medical outcomes (e.g. provide insulin injection 
before giving breakfast) and required input-output sequences (e.g. plan assistance with 
showering and getting dressed before the client has to go to day-care). As such flow 
was promoted in the package, since a client could go from one component to the next 
both safely (in terms of medical outcomes) and smoothly.

Because of their well specified and standardized nature stating exactly which 
components were to be provided when and in what order, the planning rules acted as 
interfacing mechanisms that created coherence among components. Thus they can be 
categorized as arrangement interfaces. The rules left little room for flexibility in their 
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application and thereby made sure that components worked together in a consistent 
manner at all times. In our cases, the focus of these interfacing mechanisms was 
largely on the prevention of negative effects: “Any client who suffers from diabetes and 
needs an injection of insulin in the morning, has to be given this injection right before 
breakfast otherwise we can take him to the hospital” (home nursing professional case 
T). Compliance with the protocols therefore was obligatory and the rules were set up 
such that they were easy to apply and follow. Furthermore, the interfaces were put into 
practice in each package in the same standardized and consistent manner and thus 
were independent of the situation of a particular client.  

6.4.3 Information guiding interfaces 

The case data revealed that information exchange took place between both client and 
professional and between professionals. Between client and professional, interactions 
recurred each time a professional provided one or more care or service component 
included in the client’s package to the elderly client living independently. To evaluate the 
appropriateness of the care and services provided, a professional had to know at all times 
the needs and requirements of a client. Therefore, in all cases, the encounter between 
client and professional was put into a certain format that allowed for continuous needs 
assessment. Standardized types of questions to be asked, observations to be made and 
a clear evaluation process guided the interaction and supported a streamlined flow of 
information from the client to the professional. 

Also between professionals, the interviews and observations uncovered various 
mechanisms that supported the exchange of information in a pre-established and well-
arranged manner. For example, stable lines of communication were used in each case 
for contacting and involving appropriate professionals: “I am a diabetes expert and when 
a client has or gets diabetes the care coordinator makes sure that I will be informed so I 
can visit this client. The same holds for wound experts or asthma experts, for example” 
(home nursing professional, case V). In addition, the care dossier of each client acted 
as a mechanism for structured information exchange. This dossier is used to transfer 
information on the client and his current situation by means of a pre-established and 
categorized format. Since the dossier is continuously present in the client’s house 
it continuously assists consultation among professionals involved. Furthermore, 
professionals were also brought together by means of regular client meetings. During 
these meetings, a pre-established structure for evaluating clients and their care packages 
guides a structured information exchange among multiple disciplines involved. 

Continuous needs assessment, stable lines of communication, the care dossier and client 
meetings are all mechanisms used to discover and discuss client needs and required care 
and services components. By their relatively open and guiding focus on information 
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exchange they support the establishment of variety in care and service packages. They 
therefore will be categorized as information guiding interfaces. Each of the interfacing 
mechanisms was designed so that a particular format guided the exchange of information, 
however the content of information to be exchanged was not prescribed ex-ante. As 
such, room was left for professional judgment and each interaction and exchange of 
information could be adapted to the specific situation of a client. The information guiding 
interfaces used, thus prescribed the ‘toolkit’ with which to exchange information rather 
than the exact information contents. Especially the continuous needs assessment, client 
meetings, and use of the care dossier had a recurring character that enabled the exchange 
of information to take place almost automatically over time.

Although all interfacing mechanisms were present in each of the cases, the particular 
mechanism used for the exchange of information was dependent on the concrete 
situation faced. Urgency played a big role in this; when actions to be taken for a 
particular client were urgent only standard lines of communication were used to make 
sure relevant professionals were contacted as quickly as possible. 

6.4.4 Information rationalizing interfaces

The case data indicated that components included in a client’s care and service package 
were often provided to the client by various professionals, each having their own 
expertise and level of education. To support uninterrupted and consistent delivery 
of these components, mechanisms were put in place that aligned and connected 
professionals in a knowable manner. In this respect, the establishment of specialties 
and subspecialties in each of the case organizations led to a clear division of tasks. (Sub) 
specialties were largely decoupled, so professionals did not depend on each other’s 
actions. This diminished the need to continuously interact during component delivery. 
The organizational arrangement thereby acted as an interfacing mechanism that reduced 
the amount of information to be exchanged. Besides, day to day delivery of components 
was largely managed by fixed work schedules. These made sure that each component was 
delivered by the right professional at the right moment. Because of this set arrangement 
of professionals over time both clients and professionals knew what to expect during 
the day. Moreover, the work schedules were arranged so that they allowed clients to 
flow from professional to professional: “It is not convenient to have an advisor to the 
elderly walking in when a nurse is engaged in washing a client. So we make sure the work 
schedule of someone providing welfare services always follows on the schedule of a nurse” 
(manager complementary services case R). Furthermore, the client’s care dossier acted 
as a mechanism that made actions and interactions predictable. In the care dossier, all 
information on client preferences with respect to care and service delivery was detailed. 
As such, each professional knew exactly how to provide her respective components 
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without interacting with other professionals: “When I know a client prefers to have body 
milk put on after showering, I write that down in the care dossier so all nurses will know 
and take care of this client in the same pleasant manner” (care coordinator case T). The 
specialties and subspecialties involved in care and service provision to a single client all 
worked with the same care dossier. In this way professionals were mutually informed 
without having personal interactions. As such, the care dossier acts as a mechanism 
that connects the network of heterogeneous professionals around the client.

Organizational arrangement, work schedules and the care dossier all embedded 
information that was well-specified and had to be strictly followed. Thereby, these 
interfacing mechanisms largely eliminated the need for information exchange and 
connected people in a standardized manner. They therefore rationalize information 
exchange. The interfacing mechanisms made interactions among various groups 
of professionals predictable, thus allowing professionals to work independently of 
each other, while still forming a functional network around the client. Furthermore, 
each of the interfacing mechanisms was designed in such a way that a particular 
arrangement prescribed the flow of information or people ex-ante. As such, the way 
in which the interfacing mechanisms were employed was independent of a particular 
client’s situation. 

The care dossier, which is located in the home of the elderly people living independently, 
seems to represent two types of interfaces: the information guiding interface and 
the information rationalizing interface. The dossier provides the ability to transfer 
information in a pre-established format, as such assisting consultation among various 
professionals and (sub) specialties. At the same time, it embeds information that 
eliminates the need for interaction and information exchange among professionals. The 
embodiment of both interface types is tellingly phrased by a regional manager: “The care 
dossier is multidisciplinary. In case care contents have to be either communicated among 
or prescribed for professionals, this is the document for everyone to work with” (case V).

Table 6.5 summarizes the insights gained in our case study research. It relates the 
interfacing mechanisms observed to the four interface types as proposed in our 
theoretical section. Furthermore, details and characteristics of each of the four interface 
types have been summarized.  

6.5 Interfaces and service reconfiguration
In the current section we relate the interface types to the consecutive steps taken 
during the reconfiguration of care and service packages. This uncovers the mutual 
relations among the categories involved in this study and provides insight in the role 
of interfaces in the reconfiguration of modular care packages. 
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6.5.1 Interfaces in package reconfiguration

The process of care package adaptation consisted of five consecutive steps, as described 
in section 6.3.2 and depicted in Figure 6.2. The first three steps concerned the 
clarification of a client’s changed needs and subsequent identification and selection of 
appropriate components. Thus, during these steps actions were taken to re-establish 
the match between client demand and service package offered. The latter two steps 
focused on the alignment of package components and people involved in component 
delivery. During these steps, actions were taken to ensure consistent and unified 
package provision. Whereas the first two steps involved people, the third and fourth 
process steps were aimed at content components. The final process step again involved 
people that partake in package provision.

The interfacing mechanisms that were identified in the case studies did not occur 
at random throughout these process steps. Rather, the data suggest a one-to-one 
relationship between the interfacing types (represented by the interfacing mechanisms 

Table 6.5 Empirical insights on interface types

Interacting objects

Content components People

Aim

Variety

Substitution interfaces
Mechanisms identified: product book, 
prototype package

Stabilized format	
Leaves room for professional 	
judgment
Application depends on situation at 	
hand
Grouping of component 	
functionalities
Provide direction	

Information guiding interfaces
Mechanisms identified: continuous 
needs assessment, pre-set lines of 
communication, care dossier, client 
meetings

Stabilized format	
Leaves room for professional 	
judgment
Application depends on situation at 	
hand 
Guide flow of information	
Provide boundaries	
Provide direction	
Recurring 	

Coherence 

Arrangement interfaces
Mechanisms identified: planning rules 
for safe flow, planning rules for smooth 
flow

Standardized and fixed	
Have to be strictly followed	
Independent from situation at hand	
Direct medical interactions	
Direct sequential interactions	
Simple to follow, easy to apply	

Information rationalizing interfaces
Mechanisms identified: continuous 
needs assessment, pre-set lines of 
communication, care dossier, client 
meetings

Standardized and fixed	
Have to be strictly followed	
Independent from situation at hand	
Direct flow of information	
Make interactions predictable	
Embed well-specified information	
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identified) with either one of the process steps. In line with the actions taken during 
each of the process steps for package adaptation, interfacing mechanisms that supported 
variation occurred during the first part of the process, firstly among people and then 
among components. Thereafter, interfaces that supported coherence occurred during 
the second part, firstly among components and then among people. 

6.5.2 Service reconfiguration commences: variation between people 
and components 

The stabilized communication structure laid down by the information guiding interface 
allows for the signaling of any type of changes in a client’s situation. As suggested in 
earlier research (e.g. Miozzo and Grimshaw, 2005, Pekkarinen and Ulkuniemi, 2008, 
Voss and Hsuan, 2009, De Blok et al., 2010), it stimulates information transfer between 
people involved in modular service provision. Moreover, the recurring character of 
the interface allows information to flow back and forth between people. As such 
comparisons can be made over time allowing changes to be detected. The relative 
openness of the interface allows professionals to capture the variability in a client’s 
situation and decide on subsequent responses required. 

After the desired changes in a client’s package have been specified, the substitution 
interface allows for the adaptation of the care package itself. Even though the care and 
service components offered by a care provider form a fairly stabilized set of supply, it 
can be deployed in varying combinations for each client over time (Salvador, 2007). 
By stating for each component its possible applications, delivery variations, and 
feasibility with respect to various constraints and diseases, the substitution interface 
guides component recombination. At the same time, the relatively open specifications 
leave professionals with many choices concerning the detailed contents of the care and 
service package (Essén, 2008). 

Our findings indicate that interfaces that have the aim of supporting variety, both 
among people and components, are primarily characterized by their openness. Instead 
of prescribing actual behavior, the interfaces leave concrete reconfiguration to the 
service worker. This fits the nature of the professional environment of care for the 
elderly where the service provision that professionals offer typically requires finer 
tuning to a wide variation of concrete circumstances (Bohmer, 2005, Hofmarcher et al., 
2007, Van Bilsen, 2008). A more holistic molding of interfaces and stabilized formats 
rather than standardization of actual behavior provides the necessary contextual 
flexibility to fit these circumstances (Langlois and Savage, 2001, Staudenmayer et al., 
2005). 
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6.5.3 Service reconfiguration continued: coherence among components 
and people 

After components are re-matched with client demand, the arrangement interface 
manages the interactions among these components and makes them function as 
a coherent and united whole. Reconfiguration of a care package includes adding, 
omitting, replacing, substituting, or adjusting components and, thus, interactions 
and interdependencies between components can change or come into existence. 
Since care components, at any time, are provided as a part of a larger set of activities 
that work together towards a particular goal (in our cases: assist elderly clients to 
live independently as long as possible), interdependencies have to be managed in 
line with this goal (Chorpita et al., 2005). The strict and prescriptive arrangement 
interface ensures that components are re-aligned and put into a fixed order for care 
provision. This enables clients to flow smoothly through the system and to cross over 
functionalities, which is necessary to provide the continuity of care that clients both 
need and deserve (Meyer et al., 2007).

Finally, after components are put into place as preparation for package delivery, the 
information rationalizing interface serves to align professionals involved. The strict 
and prescriptive nature of this interface ensures proper and consistent delivery of the 
reconfigured package in the way agreed upon. Standardization of interfaces among 
people allows these people to coordinate with one another without communicating 
large volumes of information and creates a system of components that can be produced 
by separate service workers (Baldwin and Clark, 2000, Miozzo and Grimshaw, 2005). 
In care provision, this enables clients to receive care provided by appropriate (sub)
specialties while at the same time the interfaces preserve unity in the entire cycle of 
care provided to the client (Meyer et al., 2007). 

Our insights suggest that interfaces that aim for coherence, both among components 
and among people, are very much standardized and prescriptive. These interfaces 
represent the ‘rules of the game’ that every participant involved needs to adhere to under 
all circumstances (Miozzo and Grimshaw, 2005) to make sure that reliable component 
delivery can be achieved. Moreover, components in home care are usually delivered at 
different points in time and possibly also at different locations. Professionals, therefore, 
rarely meet in common and communication is hardly ever direct (Bricon-Souf et al., 
2005). This asynchronous character of care and service provision to elderly people 
living independently further enhances the need for unambiguous and straightforward 
management of interactions.

Our results suggest that alternation of and cooperation between the four interface 
types will lead to the reconfiguration of modular care and service packages. Figure 6.3 
pictures the relationship between interface types and package reconfiguration. Knowing 
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that needs and requirements of the elderly can change frequently, this would imply a 
continuous loop among the four types of interfaces over time. Systematically going 
through this continuous loop would coordinate care provided among professionals 
and over time and thereby promote the continuity of care for elderly care clients 
(Meyer et al., 2007). 

Based on our literature review and empirical findings, we identified and refined key 
characteristics of each interface type. Overall, the initial typology that we developed 
from extant literature is supported by our empirical findings. Besides, case research 
in the field of care for the elderly enabled refinement of the key characteristics. This 
resulted in more detailed insight into the nature and features of each of the interface 
types. For example, the coordination of information exchange for the information 
guiding interface implies that direction is given and boundaries are set to support 
streamlined flow of information. For information rationalizing interfaces, however, 
coordination of information exchange occurs through the embedding of information, 
thereby eliminating the need for information flow.

Furthermore, we were able to picture the relation between interface types and the 
various stages of the package adaptation process. Each interface type has its own 
particular role during package adaptation. The compilation of these roles in a particular 
pattern ensures the reconfiguration of the service offering as a whole. Table 6.6 
summarizes the main insights regarding the characteristics and roles of interfaces in 
the reconfiguration of modular care and service packages. 

From Table 6.6 it follows that the characteristics and role of the substitution and 
information guiding interfaces are rather similar, as are those of the arrangement 
and information rationalizing interfaces. The distinctions among the four interface 
types, thus seem to be more a result of the interface aims than of the interface objects. 
Although the distinction between interfaces among components and interfaces among 
people is important since their interactions express themselves in a different manner 
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and thus need to be managed by different mechanisms, this does not seem to influence 
the interface character and roles very much. A potential explanation for the relative 
importance of the interface aims, when compared to interfacing objects, lies in the 
complexity of care for the elderly. As described by Bohmer (2005), in care provision, 
flexibility to customize care packages when necessary goes hand in hand with reliable 
delivery of standardized component combinations. Many health care organizations, in 
contrast to many other service providers, have no choice but to simultaneously provide 
customization and standardization in service provision. Systems must be designed that 
support both (Bohmer, 2005), and several types of interfaces supporting either variety 
or coherence might be resulting from this.

Table 6.6 Theoretical and empirical insights on interfaces in modular services

* Initial theoretical insights in normal text, additional empirical insights in italics.

Interface type Key characteristics* Role in service reconfiguration*

Information guiding 
interface

Stabilized structure
Leave room for professional judgment	
Exact application depends on 	
situation at hand

Support information exchange
Recurring 	
Provide boundaries	
Provide direction	

Basis for reconfiguration of services
	Detect changes in client demand
	Decide on components to be 

adapted to re-match supply to 
demand

Substitution interface

Stabilized structure
Leave room for professional judgment	
Exact application depends on 	
situation at hand

Support functional and technical 
interactions

Grouping of functionalities	
Provide direction	

Basis for reconfiguration of services
Actual re-match of supply to 	
demand

Arrangement interface

Fixed set of rules
Have to be strictly followed	
Independent from client situation	

Direct technical and functional 
interactions

Medical interactions	
Sequential interactions	
Simple and easy to follow rules	

Management of interdependencies 
and support flow

Alignment of components to 	
manage interactions

Information 
rationalizing interface

Fixed set of rules
Have to be strictly followed	
Independent from client situation	

Direct information exchange 
Make interactions predictable	
Embed specified information	

Management of interdependencies 
and support flow 

Ensure proper and consistent 	
delivery of reconfigured package
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6.6 Conclusions 
Several authors have acknowledged that interfaces are a vital but relatively unexplored 
aspect of service modularity (e.g. Van der Aa and Elfring, 2002, Ramdas, 2003, Voss and 
Hsuan, 2009). This chapter further develops the understanding of this aspect by 1) a 
literature review on interfaces in modular services, on the basis of which a typology of 
four interface types was proposed, 2) an empirical exploration of the typology yielding 
support for and a deeper exploration of the four interface types, and 3) relating the 
interface types to the reconfiguration of modular services, thereby creating a dynamic 
view on the use of interfaces over time. 

The commonness of the interface types across the cases, although strongly related to the 
context of elderly care and modular care packages, support the emergence of modularity 
in services as being distinct from product modularity (Menor et al., 2002). Although 
arrangement interfaces greatly resemble the standardized connections between two 
interacting parts of a modular good (Baldwin and Clark, 1997, Baldwin and Clark, 2000), 
the existence of interfaces among people as well as interface types that support variety 
and coherence separately from each other contrast with much of the extant literature on 
interfaces in modular products (Sanchez, 2000, Salvador, 2007, Doran and Hill, 2009). 
Characteristics and issues that are peculiar to services, such as the role of people in 
service delivery, influence the appearance and characteristics of interfaces in modular 
services. When compared to interface design in product modularity, in general, a broader 
and more open approach should be taken when designing interfaces in modular services. 
This would give room to mechanisms that are less strict in prescribing interactions but 
still play a major role in combining components into well-tuned service packages. 

Besides the mere existence of interfaces in modular services, our findings provide 
insight in the relation among interfaces when deployed over time with the aim of service 
reconfiguration. Miozzo and Grimshaw (2005) and De Blok et al. (2010) suggested the 
importance of interfaces in re-creation of service variations. Our research both supports 
and elaborates on these suggestions. All interface types identified seem to be required 
for the reconfiguration of modular service packages. In addition, all interface types 
appear to have a particular role with respect to service reconfiguration and thereby 
appear in a particular order during the process of service reconfiguration. In the 
application of modularity, interfaces form a basis for the creation of customization and 
value creation (Mikkola, 2007, Salvador, 2007) as well as for on-going customization 
and value re-creation. 

For organizations providing care for the elderly our research provides insight into the 
various mechanisms that need to be in place for continuous adaptation of the care 
packages they offer. Furthermore, our insights support the need to manage interactions 
among both content components and people over time. This is in line with the findings 
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of Meyer et al. (2007) who state that planning care components across the entire 
spectrum and managing both the physical transfer of clients, as well as information 
concerning these clients across it, are essential for quality of care. When designing 
processes for the adaptation of care packages, attention should be paid to the creation 
of various interface types. 

The need for service reconfiguration following changes in consumer needs over time 
does not only concern health care. In other service contexts also, such as financial 
services including banking and insurance, the need for adapting service offerings 
to changing needs throughout various stages in customer’s lives has been suggested 
(Panda, 2002). By developing and updating services that continuously seek to satisfy 
the lifestyle and need patterns of individual customers the life-span of the customer 
with the organization can be lengthened. To achieve this, service organizations have 
to set up an integrated structure of processes and supporting mechanisms around the 
customer. The insights provided in this paper might offer a starting point in knowledge 
development on resources and capabilities that service organizations require to be able 
to follow their customers through different phases of their lives.

6.6.1 Limitations and future research

The case method used in this research has both strengths and weaknesses. We used 
the cases to provide a richer understanding of a new phenomenon and to explore 
related extensions to existing theory (Voss et al., 2008). Our findings hold for all cases 
investigated. 

The case research was complicated by the fact that providers of care and services do 
not address their way of working as modular. Although professionals do recognize the 
concepts of modularity in their way of working, normally they will not express themselves 
using modular concepts, nor think about their products and processes as being modular. 
The modularity terms and labels used in the present study are our well-considered 
interpretations of sector-related denominations as phrased by the interviewees.

We carefully narrowed down the context of our research to the sector of care for the 
elderly. Because of the continuous need for reconfiguration of service offerings in 
this field, it proved to be a very suitable research environment for the exploration of 
interfaces. However, the definition of our research context raises the question to what 
extent our findings apply to other healthcare and service contexts. In the same line 
of reasoning, the scope of our research was narrowed down to the adaptation of care 
and service packages within a particular case organization. At this point in time, we 
do not know to what degree our insights would pertain when focusing on different 
(inter)organizational processes.

143

Exploring interfaces in the reconfiguration of m
odular services

Chapter 6



To address these limitations, further research is needed that examines our findings 
in the context of a wider set of care organizations, by means of both qualitative and 
quantitative research. Besides, to avoid industry-specific findings and create a full 
picture of interfaces, future research should focus on a range of service sectors in which 
modular service packages are provided. To extend the research context, the often used 
typology that distinguishes among people processing services (e.g. care for the elderly), 
information processing services (e.g. banking) and possession processing services (e.g. car 
maintenance) (e.g. Chase and Tansik, 1983, Wemmerlov, 1990) could serve as guidance. 
Interface types and patterns among the interfaces during service reconfiguration could 
be explored within as well as among the service categories in this typology. 

Moreover, to get the full picture of how interfaces in modular services work and can 
be characterized, future research that focuses on a wider set of scopes both within and 
across the boundaries of service firms would be valuable. In this respect, the focus of 
this research could be expanded to the process of day-to-day service delivery (see, e.g., 
Langlois and Savage, 2001). Further expansion that might result in additional insights 
could include service contexts where organizational boundaries are crossed (see, e.g., 
Punaram and Jacobides, 2005). 

Finally, literature on service modularity suggests that ICT can be an interface that 
manages the way in which both people and organizations connect together (Van der 
Aa and Elfring, 2002, Miozzo and Grimshaw, 2005). In care provision for the elderly 
hardly any ICT is used and thus we were not able to identify any insights with respect 
to this topic. Future studies should focus on exploring a wider set of services in which 
both technology and people play a major role.
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Appendix A – Package adaptation as unit of analysis
The care process as a whole consists of three phases being a-priori specification, on-
the-job adaptation, and on-going delivery of care and service packages (De Blok et 
al., 2010). Construction and fine tuning of care and service packages takes place in 
the first two phases. During on-going delivery the package components are provided 
to a client. Package adaptation takes place during this phase. 

A typical care and service package for an individual elderly client at a certain point in 
time might consist of different functionalities that are brought into practice by various 
components such as: help with heavy household work, assistance with washing and 
getting dressed, wound care, day care, meals-on-wheels, and advice to the elderly. 
Although it is most certain that an elderly client’s situation will change over time, the 
content, moment, intensity, and urgency of the change cannot be known in advance. 
Continuous assessment of client needs by all professionals involved in component 
delivery therefore is crucial. Once changes have been signaled that give rise to the 
need for package adaptation, the care coordinator, who has the final responsibility 
for care provision to a particular client, makes sure that appropriate professionals are 
contacted and get involved in bi-directional or multidisciplinary consultation (what 
is appropriate might vary widely depending on the current package and the contents 
and severity of the change signaled). Together with the care coordinator, appropriate 
professionals from (sub)specialties (such as domestic care, personal care, home nursing, 
or palliative care) and/or expert nurses (such as diabetes expert, wound expert, or diet 
expert) evaluate the needs and requirements of the client and decide on changes to be 
made in the care and service package as a whole. Then, adaptation takes place at the 
level of individual components. By using a product book or package prototype, the care 
coordinator, in consultation with the appropriate expert nurse and/or a representative 
of a subspecialty and the client, decide on the particular contents of a (group of) 
components(s): what elements need to be added, omitted, replaced, substituted, or 
adjusted. After this, components included in the re-matched package are arranged by 
means of planning rules to make sure that all interactions and interdependencies that 
might arise among components during delivery are managed ex-ante. This arrangement 
is then communicated back to the professionals involved to make sure they will deliver 
all components in the way agreed upon. Delivery continues according to the agreements 
made and all professionals involved again engage in continuous needs assessment.
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Appendix B – Research protocol

Topic Indicative questions Sources of information

Process of package adaptation

 Description of packages
 Triggers for and enablers of adaptation
 In-depth description of process steps
 People and documentation involved
 Roles of standardization, customization, 

urgency, types of changes 

Interviews
Documents
Observation visits

Create coherence

 Importance of coherence
 Creation of coherence
 Interdependencies faced
 Management of interactions
 Instruments, tools, mechanisms used 
 Degree of standardization

Interviews
Documents
Observation visits

Create variety

 Importance of variety
 Creation of variety
 Role of people
 Interdependencies faced 
 Management of interactions and 

connections
 Instruments, tools, mechanisms used
 Degree of standardization

Interviews
Documents
Observation visits

Interactions among components

 Description of various component types
 Interactions and connections, transfer of 

clients and information
 Interdependencies faced
 Management of interactions, 
 Mechanisms used
 Degree of standardization

Interviews
Documentation
Observation visits

Interactions among people

 Description of various people involved, 
roles and functions

 Client – professional interactions
 Interactions between professionals
 Management of interactions
 Mechanisms used for streamlining 

information
 Mechanisms used to diminish need for 

information exchange
 Degree of standardization

Interviews
Documentation
Observation visits
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Abstract
Healthcare organizations are increasingly in need of systems and approaches that allow 
them to cope with heterogeneous customer demands. This chapter examines adaptation 
of care supply to individual demand with respect to customization of modular offerings 
and personalization of delivery. Drawing on relevant literature from various service-related 
disciplines, we develop a theory-based framework for service adaptation. Subsequently, we 
explore and refine this framework by means of case research in the context of long-term 
care for the elderly. Our empirics indicated that in care for the elderly, personalization 
complements customization in adapting supply to demand. Moreover, the practice of 
personalization effectuates customization over time. Approaching the issue of adaptation 
through the lens of modularity offers care providers insight into the complementarities of 
and linkages between the concepts of customization and personalization. These insights 
can be used for the design of care delivery systems that enable comprehensive adaptation 
of supply to heterogeneous demands. 

7.1 Introduction 
In the field of service operations, flexible production in a modular service system is 
increasingly proposed as a good way to cope with heterogeneous customer demands 
(e.g. Sundbo, 1997, Meyer and DeTore, 2001, Miozzo and Grimshaw, 2005, Pekkarinen 
and Ulkuniemi, 2008). According to Voss and Hsuan (2009) a modular service package 
can be considered as a system delivering various services. Through combination of 
a limited number of relatively standardized content components or process parts a 
wide variety of service offerings can be configured. Thus, modularity enables service 
organizations to provide customization efficiently and be responsive towards needs 
of individual service consumers.  

In health care, first steps towards the application of modularity have been made 
(Langlois and Savage, 2001, Bohmer, 2005, Chorpita et al., 2005, Meyer et al., 2007, 
De Blok et al., 2010). This fits the trend that can be seen in most Western health care 
systems where care clients and patients are given a more central position. Care providers 
are encouraged to be responsive to the needs of their clients and take client demand as 
the basis for care provision (e.g. Billings and Leichsenring, 2005). In this respect, the 
application of modularity in a care organization’s products and processes might provide 
a way to accommodate individual demand while keeping costs under control, which 
is another pressing factor that healthcare providers must take into account (Breedveld 
et al., 2006, De Gooijer, 2007). To integrate patient services of a large healthcare 
provider, Meyer et al. (2007), for example, propose a platform of processes common 
to all patient-care services, with modular sets of processes for individual services. The 
authors applied modularity to the planning of patient services across a care trajectory 
and showed that this can improve care and achieve financial efficiency. Bohmer (2005) 

Modular Care Provision



155

advocates a more patient-oriented approach through seamless combination of standard 
treatment processes. Subsystems are combined to address those dimensions in which 
groups of customers have the same needs, thereby gaining advantages in cost, time, and 
quality. Chorpita et al. (2005) develop an architecture for design of modular therapeutic 
interventions to be adapted to individual needs and identify potential advantages in 
terms of design efficiency, effectiveness, and efficacy. 

From the examples it follows that the application of modularity in care, as in other 
service settings, has been looked upon mainly from a rather technical point of view, 
thereby largely reflecting its manufacturing origin. Emphasis is put on customization 
of the service offering through service architectures (Chorpita et al., 2005, Voss and 
Hsuan, 2009), service platforms (Jiao et al., 2003, Meyer et al., 2007, Pekkarinen and 
Ulkuniemi, 2008), and service subsystems (Meyer and DeTore, 1999, 2001, Bohmer, 
2005). However, McLaughlin and Kaluzny (2000), recognize that, besides building on 
platforms and architectures, modular care provision is also about making the face-to-
face interaction responsive to client needs and values. The provision of care involves 
extensive and intimate customer contact (Verma, 2000, Jaakkola and Halinen, 2006). 
As the service is mainly targeted at the receiver’s body or mind, healthcare services are 
prime examples of customers working together with the provider in co-creating value 
(Vargo and Lusch, 2004, Lanseng and Andreassen, 2007). Value co-creation implies 
that customization of the service package offered is to be extended with individualized 
interactions and outcomes that reflect how the customer chooses to interact with the 
organization (Prahalad and Ramaswamy, 2004, Prahalad and Krishnan, 2008). Thus, 
besides the adaptation of technical contents of care provision, a personal touch to 
and on-going relationships in care delivery are required (Ware et al., 2003, Sofaer and 
Firminger, 2005, Bosman et al., 2008). This is especially important when care clients 
are in a relatively vulnerable position which might cause a lack of trust and high degree 
of perceived uncertainty during care delivery (Moliner, 2009). 

To fit the context of care provision, modularity research should find a balance in 
its focus on customization of the service offering with the need for personalization, 
i.e. well-tuned human interaction. To find this balance, knowledge of the actual 
contribution of personalization in the adaptation of care offerings is required. This 
chapter therefore addresses the following research question: How does personalization 
contribute to the provision of customized modular long-term care? We first provide an 
overview of existing knowledge on customization and personalization in relation to 
modularity and develop a theory-based framework for tuning supply to demand. 
To further examine and refine this framework in the context of care, we conducted 
case research in organizations that provide care and services to elderly people living 
independently. These organizations face high diversity in demand and high intensity 
of customer interaction. The case study findings are first described and then discussed 
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in the light of the proposed framework. Conclusions, including consideration of the 
implications of the research, complete the chapter.

7.2 Theory 
7.2.1 Modularity to achieve customization

Modularization, in general, is an approach to organize complexity in an efficient 
manner (Baldwin and Clark, 1997) and from a systems point of view refers to the 
degree to which a system’s components can be separated and recombined (Schilling, 
2000). In the field of operations management, modularity is understood mainly from 
the perspective of component combinability; different product configurations can be 
obtained by mixing and matching components taken from a given set by means of 
standardized interfaces (Salvador, 2007). 

Modularity has been widely identified as a means to bring about cost-effective 
customization (e.g. Pine, 1993, Duray et al., 2000, Hsuan and Skjøtt-Larsen, 2004). 
Customization emphasizes the configuration of products and services that meet 
customers’ individual needs (Pine, 1993). By developing largely standardized 
components and modules that can be employed efficiently in a variety of configurations, 
organizations can address heterogeneous customer demands (Salvador, 2007), both in 
goods (e.g. Starr, 1965, Muffato, 1999, Hsuan and Skjøtt-Larsen, 2004) and in services 
(e.g. Meyer and DeTore, 2001, Pekkarinen and Ulkuniemi, 2008). To the extent that 
different customers require different outputs, product variants may differ in one or 
more modules, the rest of the product being unaltered. As such, not all components 
need to be subject to change to address market fragmentation (Salvador, 2007). 

One distinguishing characteristic of services - when compared to goods - that influences 
the application of modularity is the role of people (Meyer and DeTore, 2001, Voss and 
Hsuan, 2009). Services come into existence in close interaction between producers 
and customers (e.g. Edvardsson et al., 2005, Sampson and Froehle, 2006) and during 
these encounters service employees perform activities that modify the service offering 
in accordance with customers’ needs and requirements (e.g. Gwinner et al., 2005). In 
modular services, thus, customization is often achieved by service workers who put 
together and configure the necessary components for each client (Meyer and DeTore, 
2001, Voss and Hsuan, 2009).

In literature on service modularity, three ways for customizing the service package 
offered can be recognized. First, variety can be obtained by combining menu components, 
which cannot be changed, from a predetermined set of standard components. Here, 
modularity is applied by means of a menu of options from which the service worker 
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arranges or combines appropriate modules according to customer specification 
(Sundbo, 1994, Voss and Hsuan, 2009). Also in care modularity, Bohmer (2005) 
proposes that an individual patient’s care trajectory can be customized by selecting 
components from a pre-defined menu. Each patient receives a different combination 
of standardized treatment components and, as such, is treated as unique. 

Second, the customer can be presented with a prototype that can be tailored to suit 
an individual’s needs and requirements (Tiwana and Ramesh, 2002). Variety can be 
obtained by changing dimensions of the service prototype. Components in the standard 
design can be modified or unique modules can be created and added to the prototype 
to provide a service package that meets customer specification (Voss and Hsuan, 2009). 
In psychotherapy, for example, pre-defined treatment plans are defined for certain 
disorders. Still, various exercise and activity components, such as relaxation, social 
skills training, and problem solving skills training, are available for selection by the 
therapist. These components can be inserted seamlessly into a treatment plan in order 
to achieve a particular client’s goal (Chorpita et al., 2005). 

Third, customization can be obtained by combining components and subsequently 
changing dimensions of some parts. In care for the elderly, professionals combine 
fairly standardized components and then modify these components over time to suit 
a client’s needs and requirements. For example, with respect to the generic component 
‘bathing activities’, one client might prefer to take a shower early in the morning and 
needs to be completely washed by the home care nurse because of problems with 
bending and stretching, while another client might prefer to wash at the washbasin in 
the evening and only requires assistance when washing herself. As such, each generic 
component can be adapted over time with respect to content, time span, moment 
of delivery, required aiding devices, etc. and the final offering can be customized as 
much as possible (De Blok et al., 2010). This third form of customization could only 
be identified in literature on modularity applied in care for the elderly and therefore 
might be sector specific.

7.2.2 Personalization of service outcomes

Besides customizing a service outcome by mixing and matching components, it has 
been suggested that the concept of personalization can also be used to better match 
the needs of an individual customer. For example, McLaughlin and Kaluzny (2000), 
in their plea for modularization in health care, recognize that besides building on 
platforms, modularized care and service provision is also about making the face-to-
face interaction responsive to client needs and values. Personalization stems mainly 
from service marketing and management. It is defined as the adaptation of employee 
interpersonal behavior such that it suits a particular customer’s preferences (Gwinner 
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et al., 2005, Voss and Hsuan, 2009). Personalization, thus, focuses on the way in which 
the service is delivered. It comes about by using individualized interactions and 
communications (e.g. Wind and Rangaswamy, 2001, Zahay and Griffin, 2004) and 
concerns the manner in which service employees relate to customers as people - cold 
and impersonal at the one end to warm and personal at the other (Mittal and Lassar, 
1996). Personalization can be applied during the specification of the desired service 
package offered (Piller, 2007) as well as during service delivery (Gwinner et al., 2005, 
Voss and Hsuan, 2009), as such covering the service process as a whole.

Two types of personalization in the service delivery process have been identified by 
Surprenant and Solomon (1987) in a banking context. First, pro-forma personalization 
gives the impression of personalized service by combining and adapting aspects as 
small talk, use of customers’ names, etc. It is often accomplished by the embellishment 
of routine actions with personal reference to make each person feel like a unique 
individual. Even though e.g. the name used is naturally different for each client, the 
mode of application of each pro-forma personalization aspect is fairly standardized. 
Second, attentive personalization tunes interactions and communication to the unique 
and specific needs of the customer. It is accomplished by deliberately combining and 
adapting interpersonal behavior aspects, such as vocabulary or personality style used, to 
the best possible form for service delivery. As such, attentive personalization recognizes 
the customer as a unique individual and the repetitive employment of similar aspects 
among customers will be much less.

Although the two types of personalization have not been discerned in a health 
care context, the importance of personalization in care provision has been shown. 
For example, the ability of professionals to adjust their interpersonal behavior in a 
situationally contingent manner increases client satisfaction and compliance (Friedman 
& Churchill, 1987, in Gwinner et al., 2005). Furthermore, in care for the elderly, 
Gilleard and Reed (1998) have shed light on the importance of personalization of care 
delivery to build feelings of empathy and concern. Moreover, teaching nurses how to 
attune themselves to an elderly client’s needs enables them to offer tailored care to 
each individual elderly client (Caris-Verhallen et al., 1999).

7.2.3 A framework of customization and personalization 

Although both personalization and customization are used to tune service provision to 
individual customer preferences, each does so in its own way. To achieve customization 
through one of the different applications of modularity, the personnel interacting with 
the customer modifies the service delivered. To achieve personalization, employees 
modify their interpersonal behavior (Voss and Hsuan, 2009). 
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From their different foci it follows that personalization and customization are distinct 
from each other. As a result, each might be offered with total lack of the other. For 
example, a front office employee could modify a service outcome promptly and dutifully 
but in a mechanical fashion or a service employee could be warm and friendly when 
required yet ignore the need for adjustment of the service offering (Mittal and Lassar, 
1996). Customization and personalization can occur together at the time of customer 
contact as well. Because many services are produced and consumed simultaneously, 
attention can be given to the service outcome and the way of delivery at the same 
time (Gwinner et al., 2005, Voss and Hsuan, 2009). The simultaneous practice of 
customization and personalization is highly desirable in environments where customers 
value being treated as individuals and provided with services they want and need, not 
a one-fits-all solution (Gwinner et al., 2005). This holds true particularly for the health 
care field (Berry and Bendapudi, 2007, Dagger et al., 2007). 

In summary, customization and personalization are complementary to each other 
in tuning modular care and service offerings to customer needs and preferences. To 
achieve overall tuning of care provision, we posit that a more structural integration 
of customization and personalization aspects is required. Simultaneous application of 
either one of the three forms of customization and one or both forms of personalization 
is likely to result in a more complete and comprehensive tuning when providing 
care in a modular fashion. The framework presented in Figure 7.1 summarizes this 
line of reasoning. This framework will be further examined and refined by means of 
empirical research in the context of long-term care provision to elderly people living 
independently.   
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7.3 Methodology
7.3.1 Study context

Case study methodology (Yin, 1993, Voss, 2009) allows researchers to address “how”, 
“what” and “why” questions (Voss et al., 2002), such as How does personalization 
contribute to the provision of customized modular long-term care? Case study research is 
particularly appropriate for areas where research and theory are at their early, formative 
stages (Benbasat et al., 1987). It lends itself to exploratory investigations where the 
variables are still unknown and the phenomenon of study is not well understood 
(Meredith, 1998), as is the case for personalization in modular services. A particular 
strength of the case method is the opportunity to investigate the phenomenon in 
its real-life context (Yin, 2003) that enables us to gain a deeper understanding of 
personalization and how it influences the adaptation of modular care provision. Finally, 
case study research facilitates triangulation of data through multiple methods of data 
collection and multiple sources of evidence, providing stronger support for results 
(Eisenhardt, 1989; Yin, 2003). 

We conducted our case study research in the Netherlands in the field of care for 
the elderly. In particular, we focused on organizations that provide care and related 
services to elderly people living independently. Care for the elderly is a huge issue in 
many countries, given the aging of populations, recurring reports of deficient service 
and fast-rising costs of care provision. Moreover, care and service provision to the 
elderly who live independently is an important area of inquiry since health policies 
increasingly aim at facilitating greater and longer-lasting autonomy for older clients 
in their own homes (Van Campen and Woittiez, 2003).    

Figure 7.2 presents a brief and general overview of a health care sector as a whole and 
clarifies the focus of this study (i.e. boxes and arrows printed in bold). Organizations 
active in the field of care and service provision to elderly people living independently, 
in general, face complex demands with which they have to deal. Since elderly people 
live independently as long as possible, even when they need care and support (Schols, 
2004), the issues surrounding care provision are extensive. Organizations typically offer 
their elderly clients a package of heterogeneous care and related services, including 
components that concern home help, home nursing, welfare, and domestic services 
(e.g. Van Campen and Woittiez, 2003, Leichsenring et al., 2005). Moreover, since 
elderly people obviously differ amongst themselves in health status and preferences, 
each package will differ in its contents (Luijkx and De Blok, 2007). The provision of 
a care package will be mostly long-term, since full recovery from most functional 
impairments is often impossible (e.g. Van Bilsen, 2008). Therefore, care and service 
delivery is on-going and repetitive, since components are provided to the client every 
day or (a few times) each week. Over time, an elderly client’s needs and requirements 
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are likely to alter as a result of changing health conditions that for elderly people, 
generally speaking, will deteriorate (Van Bilsen, 2008). As such, the contents of a 
client’s care package are subject to change.

7.3.2 Case selection and unit of analysis

We decided to conduct multiple case research because analytic conclusions based 
on multiple cases are considered as more powerful (Yin, 2003). We chose to follow a 
purposive sampling strategy (Boeije, 2006) that allowed for literal replication (Yin, 2003), 
which means that we selected cases because they demonstrated the same phenomenon 
under study and are likely to provide similar results. Because little is known about the 
role of personalization in modular care provision, it was extremely valuable to observe 
the same phenomenon a number of times to gain general insights.

To bring about literal replication we controlled certain variables. For all case 
organizations, elderly clients were the main client population. Besides, all cases 
provided a wide range of heterogeneous care and service parts, to be combined into a 
single package for each client. Finally, all organizations were certified with the Dutch 
care-related ISO9000 certificate (HKZ-certificate), meaning that their products and 
processes were registered and implemented in an established manner.

In addition, we selected for maximum variation by deliberately varying the context 
of the organizations. To see whether a common pattern could be identified regarding 
the phenomenon under study (Miles and Huberman, 1994) cases were included with 
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Figure 7.2 Healthcare sector and focus of the current research (i.e. boxes and arrows printed 
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differing organizational backgrounds. Even though all cases selected provided care and 
services to elderly people living independently at the time of our data collection, this 
was a recent development and their background was either in home care or residential 
care. Both types of organizations are highly prevalent in the Dutch sector for long-
term elderly care. Since we aimed to gain insight into personalization in relation to 
customized modular care provision to people living independently, data collection 
in both types of organizations was essential for our research. Whereas home care 
organizations traditionally have a rather mono-dimensional service range focusing 
mainly on care, residential care providers supply a multi-dimensional range of service 
parts, encompassing care, welfare, and housing. Moreover, home care professionals 
provide care components in a client’s home and then leave again to go to the next client. 
Conversely, professionals in residential care work in close proximity to their clients, 
since these clients live together in a single premises. The differences in history are likely 
to provide us with ample insight in the possibilities for customization as well as the 
nature and depth of personalization. Table 7.1 summarizes the relevant characteristics 
of the four organizations included in this case research.

We conducted our research from the point of view of care professionals. Front-line 
service employees are in an optimal position to link the service organization and its 
customers. They are responsible for understanding customer needs and responding 
to customer requirements in real-time (Cook et al., 2002) and thus have the ability 
to practice both customization and personalization (Bitran and Pedrosa, 1998). We 
took the total care process as our unit of analysis since the various forms of both 
customization and personalization can be expected to appear in all process stages. It 
has been suggested that the total care process can be divided into three phases, being 
a-priori specification, on-the-job adaptation and on-going delivery of care packages 
(De Blok et al., 2010). During a-priori specification a generic assessment of a client’s 
needs and requirements takes place, based on which a care package is constructed from 
the care provider’s available range of components. After this phase, care delivery starts. 
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Table 7.1 Sample of case organizations

Case K Case R Case T Case V

Main client population Elderly clients

Service range Home care, home nursing, welfare, domestic services, leisure activities, social 
support, safety services, comfort services, residential care and services

Product and process 
stability

Certified with care related ISO-9000 (HKZ-certificate)

History in Home care and 
residential care

Residential care Home care Home care and 
residential care



During on-the-job adaptation, client and professional together experience the delivery 
of care and service components. This results in an in-depth assessment of the client’s 
needs and subsequent adaptation and fine-tuning of components and delivery aspects. 
After some time, all needs and preferences will be known, the client’s care package is 
settled, and component delivery will be on-going from this point onwards. Over time, 
adjustments in the care package will probably be necessary because of changing client 
circumstances. Steps taken during package adaptation, however, are largely similar to 
the subsequent steps of a-priori specification and on-the-job adaptation, followed again 
by on-going care delivery. We see, therefore, the care process sketched out as a cyclical 
one in which the client’s care package is configured and re-configured up and until the 
point where the elderly client leaves the care process because of recovery or death.

7.3.3 Data collection and analysis

Since one should have a prior view of the general constructs or categories to be studied 
and their relationships (Voss et al., 2002), the conceptual framework developed in 
our theoretical section underlay data collection. To acquire a thorough overview and 
understanding of personalization and customization in the configuration of modular 
care packages, data gathering was guided by a data collection protocol. This aided the 
reliability and validity of data (Yin, 1993). The protocol comprised a topic list on the 
subjects to be covered with respect to modularity, customization, and personalization 
to be addressed in relation to the total care process (Eisenhardt, 1989). Multiple 
sources of evidence were used for data collection to facilitate a process of triangulation 
(Eisenhardt, 1989). The main method of data collection was semi-structured interviews. 
In all cases, multiple respondents were interviewed to enhance the reliability of our 
data (Voss, 2009). The respondents in each case were, by job title: regional director, 
team leader home nursing, team leader home help, front desk employees, start-up 
nurses, key nurses and representatives from complementary services, call centers, and 
marketing. In total, 38 interviews were conducted generally lasting from 1 to 2 hours. 
The interviews were recorded and transcribed verbatim to contribute towards the 
reduction of observer bias (Voss, 2009). After transcription the interview texts were 
sent back to the interviewees to check the interview contents, which helped to obtain 
a higher degree of validity. To further improve the validity of the data, the interviews 
were complemented by examination of relevant documentation (e.g. handbooks, 
process descriptions, and product books), and each case involved three one-day field 
visits to observe and experience the working processes. Narratives of each case were 
documented by combining the transcripts, documents and notes, ideas and insights that 
arose during the field visits. To increase the accuracy of the narratives, key informants 
of each case were consulted regularly (Voss, 2009).
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In order to reduce the data we collected in the case studies we coded the transcribed 
interviews, as well as the notes made during the observation visits. In order to improve 
the validity and reliability of the study, we used the qualitative data analysis software 
Atlas.ti 5 (Atlas.ti, 2004) to manage the coded data. Using software contributed to 
more systematic analysis procedures and guard against information-processing biases 
(Eisenhardt, 1989, Miles and Huberman, 1994). 

We have followed the three-step coding scheme of Strauss and Corbin (1998). Firstly, the 
interviews were coded using a generic, initial codes list since it is often advisable to limit 
the number of categories (Voss et al., 2002). Each interview was coded independently 
by two researchers who then compared and discussed their codes to reach consensus on 
each of them. During this process, the codes list was expanded to encompass emerging 
themes and cover the richness and nuances of the data collected. Secondly, we bundled 
text fragments with similar codes and systematically analyzed their contents to reveal 
the core concepts related to personalization and customization. We were thus able to get 
insight into the different (sub) categories involved. Finally, we related both concepts to the 
consecutive steps taken during the care process. In this way we developed insights into 
the mutual relations among the categories both within and across the cases. The findings 
resulting from this three-step coding process are presented in the next section.

7.4 Empirical results
Our empirical analyses indicated that both customization and personalization were 
present in the provision of care packages. Customization involved the configuration of 
the care package itself and was primarily achieved during a-priori specification and on-
the-job adaptation. In this respect, a nurse pointed out: “We have to assess for each client 
what he can do himself and what we have to do for this client. That is totally dependent 
on each person’s situation. So which combination of parts we ultimately deliver to each 
client is all tailor made”. At the same time, care professionals in the case organizations 
largely emphasized the need for tuning of personal interactions and communications 
to a client’s preferences. Personalization, i.e. employees modifying their interpersonal 
behavior among clients, was realized in all phases of the care process. The perceived 
high degree of importance of this, in addition to customization was stressed by one 
manager as follows: “Care is just care, in whatever combination it is offered, however, 
true distinctions can be made in the experience provided to clients and in the way in 
which clients are treated and addressed”. In the following sections, we will present our 
findings with respect to customization and personalization in terms of our theoretical 
framework. Since we aim to gain insight into the contribution of personalization, our 
main emphasis will be on this concept.
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7.4.1 Customization

In each case, the data indicated that customization of care offerings was achieved during 
the first two phases of the care process. In the a-priori specification phase, a preliminary 
care package was set up for each client, starting from either a menu of options or a package 
prototype. In cases K and T, a combination of standard components was compiled from 
a menu. Variation was achieved by mixing and matching components from the total 
range of supply: “Because of the combination of the standardized components, we come 
to a more or less fit-to-size package for each client” (manager case T). A typical package 
might contain assistance with heavy household work, assistance with showering and 
getting dressed, meals-on-wheels, and financial advice. In cases R and V, a prototype 
was taken as a starting point, dimensions of which were changed later on in the care 
process. In case V, for example, prototypes existed for various constraints and diseases: 
“All current and potential future issues that can occur for a particular constraint or 
disease, such as diabetes or cancer, are described in a way that clarifies what components 
are required” (manager case V). Relevant care and service components were linked to 
the various stages of a constraint or disease. These components formed the basis of the 
care package that a client would receive in a certain stage. 

Then, in all four of the cases, and thus independent from the starting point for package 
development (i.e. menu of options or prototype), various dimensions of the preliminary 
package were changed and adapted during the on-the-job adaptation phase. On the 
one hand, content-related functionalities of components were altered. For example, the 
generic component of domestic care comprised the execution of all household chores 
by the home help nurse for one client because of this client’s severe problems with 
bending and stretching. Another client preferred or was able to help with small and 
light tasks such as dusting. On the other hand, adaptations concerned the execution 
of a component. Nurses in all cases indicated that a component’s time of delivery, 
frequency, duration, and intensity could be varied for different clients. 

Thus, by first developing a preliminary package and then changing dimensions of 
component contents and execution-related aspects, the care package as a whole was 
customized for each client in two phases. As such, it was ensured that each client 
received all care and related service parts that answered his ailments or old age 
constraints and that these parts were delivered in the client’s preferred manner. 

7.4.2 Personalization

The data revealed the effectuation of both pro-forma personalization and attentive 
personalization in all stages of the care process. Besides, the data indicated two 
distinctive forms of attentive personalization, being the adaptation of communication 
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and interaction and the matching of personality types. 

Pro-forma personalization

In all stages of the care process, examples were found of professionals making personal 
references to clients with the goal of letting elderly people experience warmth, trust, 
and confidence. In all cases, the use of pro-forma personalization started during 
a-priori specification, where nurses and front desk workers wanted clients to feel 
welcome in their organization: “My primary goal is to break the ice and make the client 
feel comfortable. Thereafter, I arrange everything that has to be arranged so care delivery 
for a client can start” (front desk employee case T). During on-the-job and on-going 
care delivery, pro-forma personalization already showed when a professional entered a 
client’s home. In each case, clients were often greeted by using their names. Subsequent 
small talk often made reference to topics that had been discussed with the client during 
previous times of care provision, such as the grandchildren, an outing, or a recent cold. 
Thereafter, the accomplishment of pro-forma personalization continued during the 
execution of components: “While you are putting on support stockings, you make sure 
these stockings are put on in the right way, but at the same time, you ask how the elderly 
client is doing” (nurse case K). 

Attentive personalization

Attentive personalization appeared in two forms: matching of interaction patterns 
and communication and matching of people. Matching and adaptation of interaction 
and communication were identified during specification and delivery of care 
packages. When starting the needs assessment during the a-priori specification phase, 
professionals adopted a very respectful attitude because they stepped into a very 
personal situation. “Well, you step into someone’s house, don’t you, and you’re a guest 
there” (nurse case V). Besides, the amount of information provided during this phase 
was adapted to a client’s needs and requirements. For example, professionals indicated 
that some clients who were about to go home from a hospital stay did not want to 
receive too much information about the home care they were about to receive. They 
just wanted to go home, so information provided to these clients was as summary as 
possible. Interaction and communication styles used were also adapted to preferences 
and abilities of clients: “We have all sorts of clients, from people in high-income districts 
to people in working-class neighborhoods. They are often different from each other so 
you treat and approach them differently and explain things in a different way” (nurse 
case R). 

Considered matching of people took place by matching the personalities of clients with 
those of professionals. This appeared primarily during early stages of the care process. 
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During a-priori specification, personality matching took place simultaneously with 
the needs assessment for particular care services: “After I have spoken extensively to 
the client, I know my bird, and I have assessed what services a client requires and with 
which of my home help workers this person will match” (team leader home help case 
K). If a client did not get on well with a professional, the client was assigned another 
professional later on in the care process.

Personality matching was particularly emphasized for service types that were provided 
for a couple of hours together, thus having a high intensity. Examples were home help 
and palliative care. Here, the professional was present in the house of a client for three 
or four hours at a time, which made a personal match very important. “We have some 
very energetic professionals and some clients might feel threatened by that. While other 
clients say: perfect, I don’t have to say or do anything and my whole house is clean in a 
couple of hours. So it’s very much a matter of the right match” (regional director case 
V). The case data hardly revealed people matching for care services that had a shorter 
duration, such as personal care (e.g. washing, getting dressed, assistance with visiting 
the toilet), provision of medicines or assistance with eating and drinking. For these 
services, first priority was to provide all clients with the care components to which they 
were entitled each day, irrespective of who was providing these services. Interviewees 
indicated that time pressure and an insufficiently large pool of personnel seemed to 
cause a lack of flexibility because of which organizations could not match personalities 
for these types of services, even though these represented some of the most intimate 
components of care provided. 

In summary, the case data indicated that both customization and personalization 
were used to adapt care provision to individual client’s requirements and preferences. 
Especially during the first two stages of the care process, a-priori specification and on-
the-job adaptation, customization and personalization are practiced simultaneously. 
During on-going care delivery the customized care package was brought into practice 
and personalization was used to adapt interpersonal behavior during care delivery. 

None of the cases limits itself to the use of merely one form of customization through 
the use of modularity. Rather, all cases use a combination. They start with either a 
menu of options or a prototype to form a generic package of care and service parts for 
each client. Then, independent of the starting point used, dimensions of components 
in the generic package are assessed in more detail.

In addition to the existence of pro-forma personalization throughout the care process, 
the case data revealed two forms of attentive personalization, adaptation of interaction 
and communication and personality matching. These were also observed throughout 
the care process. A summary of the means used for tuning supply to demand throughout 
the various phases of the care process is given in Figure 7.3.  
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7.4.3 Personalization as a means to achieve customization 

Besides showing the mere existence of customization and personalization in care and 
service provision to elderly clients living independently, the case data provided insight 
in a particular relationship between the two. The interviewees identified personalization 
as a means to effectuate customization over time: “By approaching the client in the way 
he desires, professionals are often able to build a good relationship with their clients. This 
might lead to many good things both for the client and our organization” (team leader 
home care case K). 

Interviewees indicated that because each client was treated and addressed in his or 
her preferred manner, they felt comfortable enough to talk about their health and the 
constraints from which they were suffering. Even when a client increasingly perceived 
worsening or new problems, he or she would be likely to tell the professional about 
this because of their relationship. With the information received from the client, 
professionals, in turn, were able to take action on the changes in the client’s health 
status and put things in motion for the adaptation or extension of the care package. 
As one team leader indicated: “A good connection between a client and her home help 
professional might be important for the realization of other care services. Because of 
their relationship we can make sure we offer the client those services parts he or she is in 
need of over time” (team leader home care case R). Personalization of care provision 
appeared ultimately to give professionals the opportunity to assess a client’s needs 
more deeply over time and adapt the care package accordingly. Personalization, 
thereby, had an important function in bringing to light opportunities and necessities 
for customization over time. 
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7.5 Discussion
7.5.1 Tuning of care packages

In the previous section, our findings with respect to customization as achieved by 
modularity and personalization were presented. Our case results indicated that both 
customization and personalization were vital in tuning modular care packages to 
client needs and preferences. Customization of package contents made sure that 
client received all medical and supportive assistance required. This was achieved by 
the combination of components that formed the basis of every care package and were 
defined and organized in such a way that they could be combined into any configuration 
desired (e.g. Duray et al., 2000, Salvador, 2007). During a comprehensive process, a 
generic package of care and services was compiled on the basis of either a menu or 
prototype package, dimensions of which were subsequently fine-tuned. Thus, care 
professionals aimed to understand the individual client holistically and customize 
care and service parts accordingly (Berry and Bendapudi, 2007, De Blok et al., 2010) 
by selecting, combining and adapting appropriate care and service parts (Meyer and 
DeTore, 2001, Voss and Hsuan, 2009).

Personalization contributed to the provision of tuned care packages for elderly people 
living independently in two ways; personalization complemented customization 
and personalization effectuated customization. Personalization complemented 
customization by matching a client’s needs with respect to interpersonal interaction 
during the configuration and delivery of customized care offerings. By means of the 
various forms of personalization, care professionals modified their behavior among 
clients and adapted personal interaction elements to the client’s contact needs. 
Variation, as such, was achieved in how clients were approached and treated. The 
observed complementarity of customization and personalization rests on the fact 
that service provision, in general, is characterized by an intertwinement of the service 
product and service process (Kellogg and Nie, 1995, Verma et al., 1999). Therefore, it 
is not only important what is being delivered to the client, but also how the service is 
being delivered, process wise as well as with respect to how customers are dealt with. 
Although in practice, it might be difficult for consumers to differentiate between the 
service product and service process and interpersonal interaction often becomes a 
proxy for the technical outcome (Gremler and Gwinner, 2000), from an organizational 
viewpoint it is useful to distinguish between the two when, for example, service design 
and improvement are concerned (Kellogg and Nie, 1995). 

Secondly, personalization effectuated customization in the sense that it acted as a 
means to bring about possibilities for customization. Because of relationships built 
by means of personalization, elderly clients seemed to be more comfortable and more 
willing to share information about their personal situation. This enabled professionals 
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to continuously assess the fit between a client’s needs and his or her customized 
care package, and adapt this package when required. Even though the concept 
of personalization is often associated with building loyalty and client satisfaction 
(Friedman and Churschill, 1987, in Gwinner et al., 2005, Zahay and Griffin, 2004), our 
findings suggest that personalization serves more goals. Personalization acts as a means 
to build rapport (Berry, 1985), the outcome of which is the ability to customize a service 
to a customer’s specification. Moreover, our findings indicate that this increased ability 
for customization occurs over time. As such, personalization enables care providers 
to supply the right configuration of care services over time, thus keeping in motion 
the cyclical character of the care process.

Following our case results and analysis, we were able to adapt the theory-based 
model for tuning modular care services. Simultaneous practice of customization 
and personalization leads to a comprehensive tuning of modular care services. 
Customization of the modular service package offered is achieved in two subsequent 
steps. First, a generic package is configured by either combining menu components 
or selecting a prototype package. Thereafter, and irrespective of the starting point 
taken, dimensions of the generic package are changed and fine-tuned. Various forms 
of personalization can occur at the same time to achieve adaptation of interpersonal 
behavior. Moreover, personalization affects possibilities for customization over time. 
The adapted framework is presented in Figure 7.4.  

7.5.2 Possibilities for integrating personalization in modular care 
provision

Since giving attention to the client, listening to his stories and talking about everyday 
life are an indispensible part of their profession (Vulto and Morée, 1996), care 
professionals often are not very aware of their interpersonal behavior. Given the 
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importance of personalization that was revealed in the cases, it would be advantageous 
to make professionals more conscious of their behavior (Essén, 2008). We will therefore 
briefly reflect on how both customization and personalization could be practiced 
simultaneously in a more considered manner. In this, modularity will be used as 
an overarching structure that allows for comprehensive tuning since it increases 
transparency among available options and allows for well thought-out choices to be 
made among the options available (Schilling, 2000).

Modularity rests on the ability to break a complex whole into smaller components 
that in turn can be recombined in any configuration possible (e.g. Schilling, 2000, 
Hsuan and Skjøtt-Larsen, 2004). Similar to the grouping of content components, it 
seems plausible that choice options to bring about personalization can be predefined, 
categorized, and recombined. Both in literature and our empirics, distinct categories 
of personalization have been recognized, such as pro-forma personalization, 
personalization of communication, and personality matching. Furthermore, the cases 
revealed that various forms of personalization can be combined with each other in 
the various phases of the care process. For example, small talk, information provision, 
and employee behavior were used simultaneously to match care delivery to a client’s 
preferences.

Another aspect of modularity is the standardization of components (e.g. Meyer and 
DeTore, 2001, Salvador, 2007). This implies that personalization components are to be 
deployed in a fairly stabilized manner. The case data revealed practiced standardization 
of certain interpersonal interaction aspects, such as greeting, across elderly clients. 
Research has shown that elderly clients appreciate a certain degree of standardization 
of interpersonal interaction aspects among clients since it contributes to a uniform 
appearance of the care organization as a whole. Furthermore, elderly clients value being 
served and approached in a consistent manner over time, since this makes interactions 
predictable (Essén, 2008). 

However, standardization or modularization of behavioral components is not desirable at 
all times. In service environments characterized by intimate, prolonged, and emotionally 
charged contact, it is important to leave room for ‘service-minded’ behavior (Lanjananda 
and Patterson, 2009). Besides, professional service workers value highly autonomy, 
professional judgment, and discretion, which might influence their willingness to practice 
standardized personalization components, thus room, should be left for situational 
contingency. A more holistic molding of personalization on formats rather than actual 
behavior would provide guidance in relatively stable client situations but still enable care 
professionals to fine-tune personalization components to a wide variety of contextual 
circumstances (Langlois and Savage, 2001). In summary, personalization seems to 
have several characteristics that would enable organizations to bring this concept into 
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practice in a modular fashion. This creates the potential to integrate personalization and 
customization in one overarching concept and practice both in a structured and conscious 
manner. However, the nature of care provision and professional service workers shade 
the desirability of modularizing personalization aspects. 

7.6 Conclusions
The trend towards the provision of client centered care forces providers of long-term 
care to be more responsive to the needs and desires of their elderly clients. To cope with 
heterogeneous and multiple demands, the application of modularity is increasingly 
proposed in care and services. However, even though needs of care clients have been 
identified with respect to well-tuned interpersonal interactions (McLaughlin and 
Kaluzny, 2000, Berry and Bendapudi, 2007, Dagger et al., 2007), prior research on 
modularity has focused merely on customization of care contents. This research begins 
to bridge this gap by simultaneous consideration of customization and personalization 
in the provision of modular care packages. More specifically, this chapter aims to 
develop our understanding of how personalization contributes to the adaptation of 
modular care provision.

Our research provides insight in the complementarity of customization and 
personalization. Moreover, our empirics show that personalization effectuates 
customization. Personalization appeared to be an important means to bond with clients. 
The relationships built serve as a means to achieve customization of care packages 
over time. Whereas in service management and marketing literature the practice of 
personalization has often been related to outcomes such as satisfaction and loyalty, its 
effect in elderly care can be extended beyond these outcomes. 

Despite its potential, personalization is often practiced in a relatively subconscious 
manner. To overcome this, the concept of modularity can be of help. By creating a 
structure of distinct choice options and personalization variations, customization 
of the service package offered could be further extended with well thought-out 
individualized interactions that reflect how the client wants to interact with service 
employees (Prahalad and Ramaswamy, 2004) as such supporting the co-creation of 
value in care and service provision to individual elderly clients.

7.6.1 Managerial implications 

From a managerial perspective, the provision of care packages that are well tuned to 
the needs and preferences of individual clients is likely to become one important aspect 
of success in the current health care environment. Whereas, in this respect, the areas 
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of customization and personalization are not new to the theory and practice of care 
provision, their simultaneous deployment and contributions has not been explored 
before in a health care context. Approaching the issue of tuning through the lens of 
modularity offers care providers insight into the complementarities of and linkages 
between both concepts. 

Our findings seem relevant for managers responsible for designing and implementing 
care delivery systems. This research shows that customization possibilities occur at 
the start of the care process whereas possibilities to practice personalization appear 
throughout this same process. By carefully designing opportunities for customization 
and personalization, care organizations can begin to work towards comprehensive tuning 
of their care packages offered in order to effectuate client-centered care provision. 

Our findings provide guidance for managers responsible for care delivery in that 
they should recognize the importance of personalization in both complementing and 
effectuating customization. Consistent application of various types of personalization 
is likely to influence positively the relationships that care professionals build with their 
clients. Managers, therefore, should support their care professionals in the employment 
of personalization throughout the care process. Besides, the often difficult to assess 
needs, requirements, and preferences of elderly clients, that professionals largely learn 
about by experience (Essén, 2008), could be eased by a conscious and structured use 
of personalization. 

The application of modularity as an overarching structure to integrate customization 
and personalization might provide a stepping stone towards care package design that 
allows for comprehensive tuning. To achieve this, care providers should not only take 
into account possibilities for separation and recombination of care content components, 
but also make sure personal interaction aspects can be separated and recombined. 
Modularity in content components would enable the core package of care and services 
to be customized to elderly client’s needs and requirements. Subsequently, modules 
representing forms of personalization will cover supplementary service related activities 
and add value and differentiation to the customer’s overall experience. Together, the 
customized core and personalized supplementary service parts form the augmented 
service or service concept that is offered to each client (Lovelock and Wirtz, 2007). 

Our research could inform human resource management practices. In an environment 
where customers increasingly value tuning of care provision to both their medical and 
human interaction needs, the recruitment of professionals who have the ability and 
willingness to practice both customization and personalization in a modular setup 
might influence greatly customer evaluations. Furthermore, training service employees 
in how they can better or more consistently apply various forms of customization and 
personalization might positively influence relationships built with elderly clients. 
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7.6.2 Limitations and future research 

The case method used in this research has both strengths and weaknesses. We used 
the cases to provide a richer understanding of a new phenomenon and to explore 
related extensions to existing theory (Voss et al., 2008). Our findings hold for all cases 
investigated, even though these cases differed from each other in various aspects. Still, 
the relatively small number of cases might limit the generalizability of our findings. 

We carefully narrowed down the context of our research to the care-for-the-elderly 
sector. Because of the close and intimate interactions between professionals and their 
elderly clients, it proved to be a very suitable research environment for the simultaneous 
exploration of customization and personalization. However, the definition of our 
research context raises the question to what extent our findings apply to other 
healthcare and service contexts. 

To address these limitations, further research is needed, research that examines our 
findings in the context of a wider set of care organizations, by means of both qualitative 
and quantitative research. Moreover, to avoid industry-specific findings and create a 
full picture of the essence and role of personalization, future research should focus on a 
range of service sectors in which modular service packages are provided. To extend the 
research context, the often used typology that distinguishes among people processing 
services (e.g. care for the elderly), information processing services (e.g. banking), and 
possession processing services (e.g. car maintenance) (e.g. Chase and Tansik, 1983, 
Wemmerlov, 1990) could serve as guidance. The importance and possible integration 
of personalization could be explored within as well as among the service categories 
in this typology. 

To get the full picture of care and service adaptation, future research should be 
conducted from a client’s point of view. Combining insights on personalization 
provided by clients and service workers will give a balanced view of the practice of value 
co-creation involving both customization of the service offering and personalization 
of the interpersonal interaction.
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Abstract
As in most fields of health care, societal and political changes encourage suppliers of 
long-term care to put their clients at the center of care and service provision and become 
more responsive towards client needs and requirements. However, the diverse, multiple, 
and dynamic nature of demand for long-term care complicates the movement towards 
demand-based care provision. This chapter aims to advance long-term care practice 
and, to that end, examines the application of modularity. This concept is recognized 
in a wide range of product and service settings for its ability to design demand-based 
products and processes. Starting from the basic dimensions of modularity, we use 
qualitative research to explore the use and application of modularity principles in the 
current working practices and processes of four organizations in the field of long-term 
care for the elderly. In-depth semi-structured interviews were conducted with 38 key 
informants and triangulated with document research and observation. Data was analyzed 
thematically by means of coding and subsequent exploration of patterns. Data analysis 
was facilitated by qualitative analysis software. Our data suggest that a modular setup of 
supply is employed in the arrangement of care and service supply and assists providers 
of long-term care in providing their clients with choice and variation. In addition, 
modularization of the needs assessment and package specification process allows the 
case organizations to manage client involvement but still provide customized packages 
of care and services. The adequate set-up of an organization’s supply and its specification 
phase activities are indispensible for long-term care providers who aim to do better in 
terms of quality and efficiency. Moreover, long-term care providers could benefit from 
joint provision of care and services by means of modular working teams. Based upon 
our findings, we are able to elaborate on how to further enable demand-based provision 
of long-term care by means of modularity. 

8.1 Background 
Putting the health care client rather than the care supplier at the center of processes 
and structures has been advocated by several proposals on future care provision 
(e.g. Mead and Bower, 2000, Herzlinger, 2004, Rijckmans, 2005). Hence, the needs 
and expectations of patients and clients are now being viewed as the starting point 
in a thorough re-orientation of roles, tasks, operational processes, organizational 
structures, and inter-organizational cooperation in the promotion of a demand-
based approach (Mead and Bower, 2000). More specifically, redesigns have been 
developed, such as clinical or care pathways, focused factories, and integrated care 
(Casalino et al., 2003, de Blesser et al., 2006, Ouwens et al., 2007) that treat clients in 
a specific, predefined care trajectory. A characteristic of these new designs is that they 
have often been developed for a particular and well-defined client or patient group 
with relatively simple demands for care concerning only one constraint or disease 
(Hofmarcher et al., 2007). As a result, care delivery for these clients is becoming more 
demand-based, without sacrificing too much efficiency and cost containment, which 
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are other pressing factors that care providers must take into account in day-to-day 
care provision (Bohmer, 2005). 

In the light of our aging societies, however, the nature of demand for care is subject 
to change. Population aging results largely in the growth of chronic and long-term 
conditions. Especially for elderly people, these conditions are often accompanied by 
multiple, diverse, and non-linear needs for different types of care and related services 
(Van Bilsen, 2008, Stange, 2009). Elderly clients often have multiple demands in various 
aspects of life, such as health, welfare, housing, transportation, and support (e.g. Van 
Campen and Woittiez, 2003, Leichsenring et al., 2005), because they want to live 
independently as long as possible. Besides, we cannot speak of the needs and wants 
of the elderly (Luijkx and De Blok, 2007). Diversity among elderly can be expected, 
on the one hand, because of differences in the health status and medical requirements 
of individual clients (Liss, 1993, Van Bilsen, 2008); an elderly client with diabetes has 
different needs from an elderly client who suffers from problems with bending and 
stretching. On the other hand, elderly people differ from each other in personality, 
background, and lifestyle, which is likely to cause the content of their needs and desires 
to differ as well (Luijkx and De Blok, 2007). Furthermore, needs and requirements are 
likely to vary over an individual’s life course as a result of changing health conditions. 
Because health, generally speaking, deteriorates over time (e.g. Van Bilsen, 2008) elderly 
persons will require more intensive care and services. Moreover, new constraints are 
likely to arise with age, thereby increasing the prevalence of multi-morbidity – the 
simultaneous occurrence of various (chronic) conditions (Fortin et al., 2005, Health 
Council of The Netherlands, 2008), causing elderly people to require a wider spectrum 
of care and services over time. 

The complex and heterogeneous needs and requirements for chronic and long-term 
care can hardly be answered in well-delineated, unidirectional, and efficiency-driven 
care processes, as developed in other health care settings (Casalino et al., 2003, De 
Blesser et al., 2006, Ouwens et al., 2007). Care and services offered through these 
processes will be likely to have too narrow a focus to accommodate widely varying 
needs. Besides, the existing processes hamper a holistic view of the individual elderly 
client as well as coordination across the various ailments from which a client might 
suffer (Hofmarcher et al., 2007). Therefore, the long-term care sector is in need of new 
approaches and visions that enable the sector to improve care delivery towards the 
development of demand-based care, and simultaneously accommodate the complex 
nature of demand (Brodsky et al., 2002, Fortin et al., 2007). In this respect, Hofmarcher 
et al. (2007) propose to go beyond a re-orientation of care delivery processes and focus 
on redesign of the health system architecture as a whole. This means that long-term 
care providers should organize their processes as well as the care and service offered and 
provided and professionals involved in care provision in line with underlying principles 
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of what they want the care system to achieve. To support the development of a demand-
based care system, four dimensions should be taken into account simultaneously (De 
Blok et al., 2009):

 choice,
 variation,
 client interaction, and
 joint delivery.

By increasing the available range of options, it becomes more likely that clients will 
find care and service parts that optimally suit their particular circumstances. In 
addition, it should be possible to combine all options provided in any way desired by 
the client. Combining care and service parts available into differing configurations 
creates variation in the final offering across clients with diverse needs. Furthermore, 
client interaction should be stimulated and managed during the care process in order 
to consult clients on their needs for care and be able to adapt and customize the care 
package offered accordingly. Finally, whereas many care organizations and even 
organizational departments work according to autonomous and separate processes 
and structures (Meijboom et al., 2004), demand-based care provision implies that 
organizations jointly take care of a client’s multiple demands and serve the client in an 
integrated fashion. Following these four dimensions, demand-based provision of long-
term care to elderly people would then imply that care and service parts ranging from 
dissimilar and heterogeneous areas of life, and possibly from different organizations, 
are combined into a single packet offered that is in turn customized, in cooperation 
with the client, to the individual’s needs and wants (De Blok et al., 2009). 

Conceptually speaking, the four dimensions identified can be answered by means of 
modularity. Modularity is a concept that stems from the field of operations management 
and is increasingly recognized in health care as a means to design client-centered 
products and processes (e.g. McLaughlin and Kaluzny, 2000, Langlois and Savage, 
2001, Bohmer, 2005, Chorpita et al., 2005, Meyer et al., 2007, De Blok et al., 2009, 
Broekhuis et al., 2009). Moreover, the concept of modularity facilitates an efficient 
way of working, which suits the pressure for cost containment that is faced by many 
providers of long-term care (Van der Geest, 2005, Breedveld et al., 2006). These features 
drive us to further investigate the potential of modularity in moving the sector of 
long-term care for the elderly towards the objective of demand-based care provision 
and underpin the relevance of this study. The two main purposes of this study then 
are the following: (1) evaluate current long-term care provision from a modularity 
perspective with respect to the four dimensions related to demand-based care, and (2) 
identify remaining gaps in demand-based care provision and discuss how to further 
enable demand-based provision of long-term care by means of modularity principles 
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and practices. To this end, we will elaborate upon the concept of modularity in the 
next section. Thereafter, the methodology for our empirical research is given. Finally, 
the findings are presented, discussed, and elaborated upon in the light of modularity 
theory.

8.2 Theoretical background 
8.2.1 Lessons from modularity

In one of the first contributions to the literature on modular production, Starr (1965) 
formulates the basic idea behind modularity as ‘‘… design, develop, and produce […] 
parts which can be combined in the maximum number of ways’’. As such, modularity 
proposes to create a custom product or service from standardized components (e.g. 
Baldwin and Clark, 1997, Salvador, 2007, Slack et al., 2007). Modular production 
principles traditionally stem from a manufacturing setting and have not been 
specifically developed for services or health care. However, the attention given to 
modularity in a wide range of service and care settings is growing (e.g. Meyer and 
DeTore, 2001, Bohmer, 2005, Pekkarinen and Ulkuniemi, 2008, Voss and Hsuan, 2009). 
For example, modularity is applicable to elective surgery to deal with heterogeneous 
patient needs, since the set of standardized operations selected and combined for the 
surgical treatment may differ from one patient to another (Bohmer, 2005). 

There are several important dimensions related to the concept of modularity: com-
ponents, modules, interfaces, and packages. Components are parts that perform one 
clearly defined function in a final product or service offering. They are the smallest 
units into which a product or service can be divided (e.g. Pekkarinen and Ulkuniemi, 
2008). In care, a wide variety of components can be discerned such as cleaning the 
house, washing, assistance with getting dressed, insulin injection, meal service, 
taxi transportation, financial advice, etc. A module is understood as a conceptual 
grouping of one or several components that provide variants and substitutes to the 
same functionality (e.g. Pekkarinen and Ulkuniemi, 2008). In care, components can 
be grouped into modules such as care services, welfare services, safety services, and 
housing services. Interfaces are linkages shared among components. In general, they 
manage the interactions and connections of components when they are combined 
into a final packet offered (Salvador, 2007, Voss and Hsuan, 2009). In care, protocols, 
procedures, and standard lines of communication ensure that the selection of 
components to be provided to a single client make up a united and coherent whole. 
Combining and connecting various components by means of interfaces creates a 
modular packet offered (Sundbo, 1994). We will refer to these as modular packages. 

The main aim of modularity is to allow organizations to mix and match components 
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into modular packages that meet closely the diverse customer preferences (Schilling, 
2000, Bohmer, 2005). However, modular packages have to differ only with respect 
to those components where customers have different requirements. As such, not all 
components need to be subject to change to address market heterogeneity (Meyer et al., 
2007, Salvador, 2007) and similarities among clients can be exploited (Luijkx and De 
Blok, 2007). In elective surgery, for example, preoperative evaluation and postoperative 
care are often very similar for all patients. The same holds for certain operations during 
the surgery process for particular patient groups (Bohmer, 2005).

Modularity concepts address not just an organization’s product or care offerings, but 
also an organization’s working processes and the organizational arrangement of people 
(Tu et al., 2004, Pekkarinen and Ulkuniemi, 2008). Process modularity allows for the 
mixing and matching of process components, or activities, in order to create customized 
packages with and for clients. A general principle is that standardized activities should 
be performed first, and customization activities should be postponed, occurring later 
in the process to allow for customization in the most effective manner (Tu et al., 2004, 
Hsuan and Skjøtt-Larsen, 2004). A modular organizational arrangement implies that 
an organization’s workers are assigned to clearly defined teams or divisions. Each team 
is responsible for the provision of one or more service components and (members of) 
the teams can be combined and reorganized according to customer requirements (Tu 
et al., 2004).

8.2.2 Leads of modularity in the light of demand-based care

With respect to choice and variation, Chorpita et al. (2005) state that modularity allows 
for the configuration of a large number of therapeutic interventions in psychotherapy 
to be created from a fairly standardized range of exercise and activity components, 
such as relaxation, social skills training, and problem solving skills training based on 
individual client’s needs. This allows for greater adaptability of the therapy to different 
types of patients (Starr, 1965, Muffato, 1999, Hsuan and Skjøtt-Larsen, 2004). For long-
term care, modularity would then imply that every client can be offered a different 
combination of care and related components and thus each is treated as unique. 
Moreover, modularity allows for the adaptation of a product or service package over 
time since component variants can easily be added, substituted, omitted, or modified 
(Miozzo and Grimshaw, 2005, De Blok et al., 2010). Building on the psychotherapy 
example, a particular patient’s therapy can be adapted over time by adding new 
interventions or adapting exercise or activity components (Chorpita et al., 2005). 
Especially in the sector for long-term care, being characterized by changing client 
demands, it is crucial that the modular package can be reconfigured continuously to 
be appropriate to expressed or implied needs.  
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With respect to client interaction, the provision of modular packages in a homecare setting 
eased the interaction between client and provider, since all modules and components 
required by a client could be assessed simultaneously (Broekhuis et al., 2009). This 
resulted in savings in terms of time and effort invested in needs assessment. Moreover, 
since components form a pre-specified, transparent, and well-organized range of options, 
customers and professionals can more easily interact when specifying their required 
combination of different components and/or activity sequences (Duray et al., 2000). 
Regarding long-term care provision, modularization could then facilitate interactive 
package specification and enable professionals to take into account the client holistically. 

Concerning joint delivery, Bohmer (2005) posits that required modules and components 
may well originate from multiple providers. This can, for example, be seen in outpatient 
care for chronic conditions such as hypertension where treatment may include weight 
control, stress control, diet modification, drug therapy, and on-going surveillance. Each 
component may be provided by a separate professional or a separate organization but the 
combination of the components makes the hypertension treatment uniquely suited to 
each patient (Bohmer, 2005). Because a modular set-up of supply uses standardized and 
well-tuned connections, components provided by different suppliers can be seamlessly 
combined into one care package. For clients of long-term care, who often require care 
and services from several suppliers in various fields, this would increase the likelihood 
that all their needs and requirements will be covered. In summary, despite the newness 
of the concept, modularity provides leads to bring about the four dimensions related 
to demand-based care provision in long-term care.

8.3 Research methods 
8.3.1 Study design

To address the two main purposes of the present study, two research questions were 
formulated: What modularity practices are currently used in long-term care provision in 
order to provide demand-based care? In addition, what gaps remain and how can these 
be solved by means of modularity practices? 

Given the limited amount of information on care modularity and the exploratory 
character of the study objectives, a qualitative case study design was used (Benbasat et al., 
1987, Meredith, 1998). Interviews were used as the main method for data collection since 
we aimed to get detailed and accurate data on actual working practices. Data collection 
focused on the current set-up of supply and the process of needs assessment and care 
package specification (in short, the specification process). In this process, a fit is made 
between the often ambiguous and complex needs of clients on the one hand, and the 
care and services available from the long-term care provider on the other hand.
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8.3.2 Sampling

The case study research was conducted in the south of the Netherlands. To be able to 
draw solid conclusions on our rather novel subject we followed a sampling strategy 
based on literal replication. This means that we selected cases because they demonstrate 
the same phenomenon under study (Yin, 2003). To preserve unity within our sample 
and promote meaningful comparison among organizations (Voss et al., 2002) inclusion 
criteria for the study were: (1) the organization has elderly clients as its main client 
population, (2) the organization provides a wide variety of heterogeneous care and 
service parts, (3) the organization has registered and implemented its product range 
and processes in an established manner. In addition, we selected for maximum variation 
(Miles and Huberman, 1994) to ensure that we covered all types of organizations active 
in the Dutch sector for long-term care for the elderly. Even though all cases selected 
provided care and services to elderly people living independently at the time of our 
data collection, this was a recent development and their background was either in home 
care or residential care. Since we aim to gain insight into various dimensions related 
to modularity in the sector as a whole, data collection in both types of organizations 
was essential for our research. 

Five suitable case organizations were identified by means of internet searches and 
informal networking. In preparation for each case investigation, we mailed letters of 
invitation to the boards of directors of the five long-term care providers. In a meeting 
with each board, questions were asked to screen the inclusion criteria and to check 
their willingness to participate. One organization did not fulfill inclusion criterion 3, 
i.e. this organization had not registered and implemented its products and processes 
in an established manner, so the final sample consisted of four organizations. This 
was enough to satisfy our criteria for maximum variation. Table 8.1 summarizes the 
various characteristics of the organizations included in this case research.   

8.3.3 Recruitment

A principle informant was appointed for each case organization. The principle informant 
held a key position in his/her organization (i.e. close enough to the specification process 
to know about its specifics and particularities but distant enough to keep an overview of 
issues related to care provision in the organization as a whole), and therefore was best 
informed about whom to interview to gain valuable data (Voss, 2009). This enabled us to 
select interviewees who could best provide detailed insight into specific working practices 
regarding the issues being examined. Participants were all related to the subjects under 
study; however, to gather data that was as comprehensive as possible, they regarded 
different activities, phases, and organizational levels related to the specification process. 
This allowed us to look beyond partial and biased views in the data obtained. In each case 
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organization, participants were the regional director, team leader home nursing, team 
leader home help, front desk employees, start-up nurses, key nurses and representatives 
from complementary services, call centers, and marketing. Because the aim of our 
empirical study was to obtain detailed and factual information on a participant’s current 
working practices, to be combined into a complete, comprehensive, all-encompassing, 
and in-depth view of the organization’s working processes, procedures, service supply, 
etc., collection of descriptive participant statistics was deemed subordinate. As no health 
care clients were involved in this study and the data collection concerned organizational 
practices only, approval from an ethics committee was not required.

8.3.4 Data collection

Multiple sources of evidence were used for data collection to facilitate a process of 
triangulation (Eisenhardt, 1989). The main method of data collection was semi-
structured interviews. To guide the data collection, a data collection protocol (Yin, 
1989) was formed based on our review of the literature. This protocol contained a topic 
list and indicative questions with respect to all variables to be addressed; the protocol 
is summarized in Table 8.2.

A trained interviewer interviewed multiple respondents in all cases. All interviewees 
approached agreed voluntary to participate in the interviews. An interview typically 
lasted from one to two hours. Prior to each interview, the participant was informed 
of the purpose and objectives of the study and how anonymity and confidentiality of 
their persons would be protected. Questions from the participant were addressed and 
prior to each interview informed consent was obtained verbally. During the interviews, 
participants were asked about issues related to the organization of care and service 
supply and working processes (e.g. “how is the range of care and service parts arranged” 
and “what process steps are taken to specify and configure an appropriate care and 
service package”) as well as about issues concerning demand-based care (e.g. “how are 
options provided to elderly clients” and “how do you take care of client involvement”) 
by means of open, non-directive questions.
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Table 8.1 Sample of case organizations

Case 1 Case 2 Case 3 Case 4

Main client population Elderly clients

Service range Long-term care, welfare services, domestic services, leisure activities, social 
support, safety services, comfort services, residential care and services

History in Home care Residential care Home care and 
residential care 
(merger)

Home care and 
residential care 
(merger)
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Interviews were audio-taped and transcribed verbatim for subsequent analysis. The 
interview texts were sent back to the interviewees after transcription to check the 
interview contents and identify and clarify misunderstandings (Johnston et al., 1999). In 
total, 38 interviews were conducted because the themes that collectively emerged from 
the interviews were covered for each case organization after a total of 38 interviews. 

The interviews were complemented by examination of relevant documentation that 
was provided to us by the principal informant. For each case, we consulted process 
descriptions, product books, handbooks and other documentation such as project 
plans and quality manuals that would give objective and additional insights into 
the organization of processes and product supply. We wrote summaries on each 
document examined. Finally, each case involved three one-day field visits to observe 
and experience the working processes. Notes taken during the observation visits were 
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Table 8.2 Summary of the data collection protocol

Topic Indicative questions
Sources of 
information

Set-up and 
organization of 
components

What care and service parts does your organization offer and 	
how are these organized?  
 Range, types, grouping, arrangement.
To what extent are care and service components standardized?  	
 Possibility for choice, adaptation, fine-tuning

Interviews
Documents

Combining 
components into 
packages

How does the need assessment take place?  	
 Process, activities involved, aiding devices used, people / 
departments involved
How is the care and service package subsequently configured?  	
 Process, activities involved, aiding devices used, people / 
departments involved
How do you achieve or ensure unity within one package? 	
 Among components, among people / departments involved

Interviews
Documents
Observation

Role of people

How do you deal with differences among elderly clients?	
How do you deal with different types of elderly client demands?	
How do you deal with changes in elderly client demands over 	
time?
What causes similarities and differences in packages among 	
elderly clients?
What is the role of the elderly client in the specification process?	
What is the role of care professionals in the specification process?	
How does the interaction between client and professional take 	
place in specification process?

Interviews
Observation
Documents

Effectuation of 
demand-based care 
on operational level

How are choice options provided to elderly clients?	
How is variation achieved in the care and service packages?	
How do you take care of client involvement?	
Which departments and organizations work together for one 	
client, are involved in joint delivery? How does joint delivery take 
place?

Interviews
Documents
Observation



worked out shortly after the visit to ensure we were able to capture most of the things 
that had been observed.

8.3.5 Data analysis

Thematic analysis was used in order to generate an in-depth exploration of current 
working practices from a modularity and demand-based point of view. To explore 
themes and interactions among these themes, we followed a systematic data reduction 
process that consisted of the following steps: reading of transcripts, document 
summaries and observation notes, segmentation of sentences and phrases, codification 
of text segments, generation of themes and categories, and identification of relationships 
(Miles and Huberman, 1994). Segmentation and coding started from an initial codes list 
that was developed on the basis of our review of the literature on the generic themes and 
aspects related to the concepts of modularity and demand-based care. Each transcript, 
document summary, and observation summary was processed independently by two 
researchers who then compared and discussed their codes until consensus was reached. 
In total, three researchers were involved in the coding process; two researchers each 
coded half of the interviews and document and observation summaries, the principal 
researcher processed all to warrant consistency. To balance the modularity and care 
perspectives to be integrated in this study, the research team (and thus the coders) 
consisted of researchers whose backgrounds were in either operations management or 
health service research. During the coding process the initial codes list was expanded 
to encompass emerging themes and cover the richness and nuances of the data. When 
no more new themes emerged from the data and all themes were covered for each of 
the case organizations, we started the identification of relations and as such related the 
core concepts of modularity to the characteristics of long-term care and the dimensions 
of demand-based care provision. To increase the accuracy of the insights and findings, 
the principle informant of each case organization was consulted regularly during data 
analysis (Voss, 2009). To code and manage the data, we used the qualitative analysis 
software Atlas.ti. Using software leads to more systematic analysis procedures and 
guards against information processing biases, as such improving the validity and 
reliability of the study (Eisenhardt, 1989, Miles and Huberman, 1994). 

After the data reduction, the data required some further processing to permit the 
drawing of conclusions (Miles and Huberman, 1994). Therefore, we arranged the 
data into organized, compressed assemblies of information in the form of blueprints 
(Eisenhardt and Graebner, 2007). As such, we were able to show how we built 
our insights and findings on the arrangement of care and service supply and the 
specification process. 
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8.4 Results: modularity in practice
The next four sections discuss the themes and their relationships revealed by our data 
analysis with respect to modularity principles and practices that are currently used 
by the case organizations and the four dimensions of demand-base care. The boxes 
presented in this section provide rich and detailed illuminations on the component 
setup (Box 8.1) and specification process (Box 8.2) of the case organizations on which 
the results are based.

8.4.1 Choice: a modular set-up

To answer the widely varying needs of their clients and support them in continuing 
to live independently as long as possible, all cases supplied an increasingly wide range 
of dissimilar components of care and related services on various aspects of life. In 
principle, each client could make use of all components provided, but the actual use 
of components was very much guided by the medical and physical constraints and 
diseases from which an individual suffered. Increasingly, the interviewees experienced 
that elderly clients were also asking for components because of their personal interests 
and preferences, especially in social, entertainment, and comfort services. Subsequently, 
following market demand, the range of services that were complementary to the initial 
provision of care was developing and growing rapidly. 

To manage their widening range of supply, all cases had undertaken the challenge of 
finding suitable ways to organize their supply under the assumption that a logical set 
up would create transparency and enable professionals and elderly clients to find and 
use the options available. Box 8.1 describes the diversity of approaches taken by the 
cases in setting up and organizing their range of care and service supply. Even though 
diverse approaches were used, the outline followed by all cases appeared to be fairly 
similar. In essence, the empirical data revealed that in each case care and service 
categories had been identified that together formed the main building blocks of a 
menu of options. Each category contained a range of sub-categories and subsequent 
component variations that could complement, supplement, or substitute each other. 
For example, the category ‘care’ in most cases contained, among others, the sub-
category ‘personal care’ under which components such as ‘washing’, ‘getting dressed’, 
and ‘getting ready for bed’ were grouped. Components were further specified with 
respect to e.g. the type of clients, constraints or diseases for which they were meant 
and possible variations in delivery (e.g. moment, time span, duration, intensity, and 
location). In each case, the menu as a whole, built from the various (sub) categories, 
served as a platform from which appropriate components were selected and combined 
for each individual elderly client. A blueprint of the arrangement of supply, including 
categories, subcategories and components, is depicted in Figure 8.1. 

Modular Care Provision



193

Box 8.1 Arrangement of choice options: different approaches to a single aim

All projects have undertaken the challenge to manage their wide range of service supply. Each did so in its 
own manner, depending on the starting point taken and outcomes aimed for.

Case 1 decided to functionally organize its range of supply and established three broad categories, that 
in turn were further divided into subcategories: ‘care’ (domestic care, nursing care, treatment, health, and 
comfort services etc), ‘welfare and social support’ (information and advice, social care, accompaniment, etc.) 
and ‘housing’ (housing adaptations, cleaning services, etc.). Each subcategory, in turn, contained a number of 
components. For example, the subcategory ‘domestic care’ contained components such as ‘dusting’, ‘mopping’, 
‘window washing’, ‘cleaning the bathroom’, ‘cleaning the kitchen’, ‘vacuum cleaning’, etc. Furthermore, broad 
categories of elderly clients were identified and connected to the various (sub) categories of supply to give 
direction to both clients and professionals in the selection of appropriate care and service components. 

Case 2 took the day-to-day life of elderly clients as a starting point and the total range of care and service 
supply was reorganized into categories according to various aspects of daily living. Categories (and 
subcategories) were: ‘comfort’ (e.g. pedicure, laundry service, meal service), ‘coziness’ (e.g. social activities, 
sports activities, creative activities), ‘safety’ (e.g. alarm service, aid devices, night care), ‘peace and balance’ 
(e.g. day care, day nursing), ‘helping hand’ (e.g. domestic care, nursing care, personal care), and ‘road to 
recovery’ (e.g. specialist nursing care, physiotherapy, dietetics). Components were grouped under each 
(sub) category. Moreover, based on the degree to which elderly clients were able to take care of themselves, 
various client segments were identified. Client segments are clusters of people who require a specific but 
common combination of care and related services to answer a particular need (Luijkx and De Blok, 2007). 
Based on needs commonalities within segments of elderly people, component variations were pre-grouped 
in prototype packages. These prototype packages served as stabilized formats based on which individual 
care and service packages could be further specified and fine-tuned. 

Case 3 decided to functionally organize its range of supply and established broad categories based on four 
main aspects of living: care, safety, welfare, and housing, under which components were grouped. Moreover, 
based on the various long-term constraints or diseases from which elderly clients might suffer, components 
were pre-grouped into prototype packages. For example, components were pre-grouped for elderly clients 
suffering from diabetes, COPD, incontinence, motor conditions, etc. In addition, the course of development 
of each constraint or disease over time was taken into account in the prototype packages as well. As such, all 
current and potential future issues that would be likely to occur for a particular constraint or disease, such 
as diabetes or cancer, were described in a way that clarified what components could or should be changed 
over time. The prototype packages served as dynamic formats based on which individual care and service 
packages could be specified and fine-tuned over time. 

Case 4 had as its main aim to keep the range of supply recognizable for its care professionals and from 
there be able to deliver good quality care to elderly clients. Therefore the choice was to reorganize care and 
service parts according to the qualifications of various nursing levels. Thus nursing levels were used as main 
categories, and included components that each category was allowed to provide. In addition, to ensure 
that each elderly client was diagnosed and served in a holistic way modular working teams were created, 
consisting of professionals from various functional areas. These professionals could be easily gathered around 
a client based on the client’s needs and requirements to decide on the appropriate care and services to be 
provided. Working teams could be easily dissolved and regrouped. To facilitate the modular working teams, 
key nurses were appointed to ensure easy access to the collection of components for which each nurse layer 
was qualified. Moreover, all professionals were stationed in the same building that was specially designed 
for easy communication and information exchange.
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The general approach taken and arrangement principle used was basically the same for 
all cases, however, the way in which each case organization elaborated upon the general 
approach taken differed (see Box 8.1). Besides organization of components according to 
their functionality (i.e. according to the function they perform within a care package), 
our data indicated that there are other ways of reorganizing components. In the cases 
we observed categorizations that took the client, the professional or combinations of 
functionality and client as their starting point.

8.4.2 Variation: pre-combination as a starting point

In all cases, the range of supply was separated into components. These components 
in turn could be recombined into any combination required by the organization’s 
elderly clients. As such, components in personal care could be combined with meal 
service, a computer course, financial advice, and dietary advice, etc. The combination 
of components that would ultimately be delivered to the elderly client was totally 
dependent on the individual’s situation. 

As a device to aid package specification for individual elderly clients, cases made 
use of predefined prototype packages. Prototype packages contained a selection of 
pre-grouped components. Diversity among segments of elderly clients was used as a 
steering principle for the configuration of various prototypes. For example, the case 
organizations developed prototype packages for the vital elderly, the elderly who needed 
some assistance in daily activities, the elderly who wanted to live independently but 
in a sheltered environment, and the elderly in their end-of-life phase. Subsequently, 
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Box 8.2 The process of needs assessment and package specification

To meet the demands of a given elderly client, certain tasks were performed in each case organization to 
specify needs and requirements and compose the required care and service package accordingly. In this 
specification process, professionals of the respective cases determined together with an elderly client 
what ‘should, can and will be delivered’. Irrespective of some differences in the operational set-up of the 
specification process, in all cases we observed that specification took place partly before the start of care 
and service delivery but also partly coincided with it. Therefore, we discerned two phases in the specification 
process that elderly clients passed through in order to create the optimal care and service package. We call 
these phases the a-priori phase and the on-the-job phase, respectively. 

In the a-priori phase, the elderly client approached the organization, often with a range of relatively undefined 
and generic questions that could concern all aspects of life. To narrow down these questions and make the 
needs and demands of the client more specific, a generic needs assessment took place. In all cases, needs 
and requirements were roughly defined and explored by a professional by means of a phone questionnaire. 
For further needs clarification a house visit was paid during which the elderly client was interviewed and his 
living environment was observed by means of a check list. Based on the generic assessment the organization 
was able to construct a preliminary package of relatively standard care and service parts (or roughly adapt 
the appropriate package prototype) after which delivery started. 

The second phase of needs assessment took place simultaneously with the first period of care and service 
delivery. In this phase, the elderly client and professional together experienced the delivery of care and 
service parts. This led to an in-depth exploration of the client’s needs, requirements, and particularities with 
respect to each need identified and subsequent component(s) provided to meet this need. For example, 
when an elderly client needed assistance in washing, the time needed was investigated as well as the habits 
and rituals of the client (e.g. preference for taking a shower or having a bath, whether the client puts on 
body lotion afterwards, etc.). Based on the detailed needs assessment that took place in close and intensive 
interaction between elderly client and professional, various dimensions of the preliminary package could be 
changed and adapted. Adaptations concerned aspects related to the content of components. For example, 
based on clients’ state of health and preferences, the generic component ‘domestic care’ might for one client 
comprise the execution of all household chores (both heavy tasks as mopping and window washing and light 
tasks such as dusting) whereas for another client it would include assistance with heavy tasks only. Besides, 
adaptations were related to component execution (time of delivery, frequency, duration, and intensity) that 
could be varied among elderly clients. 

After a certain period all needs and preferences of an elderly client were known and the care package could 
be finalized. Over time, adjustments in the care and service package would probably be necessary because 
of changing client circumstances. The process of package adaptation, however, is beyond the scope of this 
paper. To illustrate the above, Figure 8.2 depicts the subsequent phases of the specification process.

Figure 8.2 The specification process
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commonalities among elderly clients within one group were used to cluster key 
components in a prototype. For example, in case 2 a prototype package for the elderly 
in need of some assistance was built around core components concerning homecare 
activities, social activities, and an alarm service. 

The interviewees indicated that the prototype packages developed by the cases mainly 
provided guidance in the development of an appropriate package for each elderly client. 
As such, the packages linked the organization’s total range of supply to the process of 
needs assessment and package specification. The prototype packages, however, were 
by no means strict and closed entities, but provided room for adaptation during the 
specification process, to be discussed in the next section.  

8.4.3 Client interaction: managing involvement during package 
specification 

In each case organization, the total range of supply grouped into modules, together 
with the pre-grouped prototype packages formed the basis for the configuration of care 
and service packages. Since all case organizations had the aim of putting the demand of 
the elderly client at the center of care and service provision, package specification and 
configuration were based on a thorough needs assessment. In order to meet a given 
elderly client’s demands for long-term care, needs assessment in each case organization 
was performed in close cooperation between client and professionals. Involvement of 
the elderly client in the assessment and specification process, thus, was seen as highly 
desirable. At the same time, the case organizations were confronted with a downside of 
client involvement, i.e. the introduction of a great deal of uncertainty and variability in 
the specification process. As such, the case organizations were encouraged to stimulate 
client involvement in the specification process as well as manage it. The set-up of the 
specification process is described and depicted in Box 8.2. 

From the description of the specification process, it becomes clear that all cases worked 
according to a process consisting of two separate, but closely related stages. This set up 
of the process allowed the cases to manage the complex activity of needs assessment 
and package specification as well as the degree of client involvement in the process. 

In the first stage of the specification process, process steps and activities undertaken 
were the same for all elderly clients or for the elderly in a particular segment. Even 
though the exact content of each activity or step might differ, its common structure 
reduced complexity and helped professionals to overcome the challenge of approaching 
each client situation as if it were being dealt with for the first time. The second phase 
of the specification process mainly consisted of activities that dealt with specific 
client situations. It ensured that the final care and service offered optimally suited 
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an individual elderly client, both in terms of medical constraints and in terms of 
personality and lifestyle. Care and service packages configured or selected in the first 
phase were further adapted to individual elderly clients by making use of the menu of 
options; components were added, intensified, or omitted, as such translating specific 
client needs into appropriate supply. 

The activities that took place in the specification process were, thus, sequenced in such 
a way that common-to-all activities occurred early in the process while customization 
activities were postponed until later in the process. Thereby, the first process stage 
allowed for quick diagnosis and assessment, and thereby also a quick start of care 
delivery to each elderly client. Postponement of customization activities provided 
time to the case organizations to reveal detailed client specifications regarding their 
multiple and changing needs and requirements. In this way it was ensured that each 
elderly client received all the care and related service parts that answered his ailments 
and/or old age constraints and that these parts were delivered in the client’s preferred 
manner.

Moreover, the case data indicated that process steps were organized according to the 
intensity of client involvement. Early in the process, interaction with an elderly client 
was needed to know what kind of needs and requirements had to be answered by the 
organization. However, the intensity of the client interaction was as low as possible 
(phone conversation, house visit). As such, the elderly client could not affect the course 
of the process too much, which allowed for efficient and effective execution of process 
activities. The intensity of the interaction was increased when activities were taking 
place to customize an individual’s care and service package. As such, client induced 
uncertainty was centralized in a particular part of the specification process.

8.4.4 Joint delivery: a bridge too far?

In all cases, our data revealed the existence of a well-arranged range of supply and 
specification process. Despite this, there was no single, integrated access to all the 
care and service components available within each organization. This finding held for 
all cases. Individual divisions and cooperating organizations still very much tended 
to set up their own care and service packages on offer, as well as their own specific 
(sub) specification lines. If elderly clients required services from multiple divisions of 
one organization, or of cooperating care and service providers, they often ended up 
contacting each of these divisions or organizations separately to acquire information 
as well as access to the services. 

Inter and intra-organizational partitions, thus, were highly prevalent. Because of the 
non-transparency in supply and fragmented accessibility across case departments and 
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organizations, professionals indicated that they were often unaware of the full range 
of care and service components available. This issue became more prevalent as the 
case organizations grew larger and expanded their range of care and services to areas 
that were formerly unrelated to their original core business, i.e. ‘pure’ care provision. 
As a result, care and service packages specified for individual elderly clients were 
often too narrow compared to the multiple needs of the clients and the abilities of 
the (cooperating) organization. Even though all interviewees in all cases were aware 
of the existing intra and inter-organizational boundaries, and improvement projects 
were started to overcome these, joint delivery of care and services both within and 
across organizations was indicated as being a bridge too far at the time of our data 
collection.  

8.5 Discussion: Towards modular care provision
Modularity is increasingly recognized in various health care settings as a means to 
cope with heterogeneous client demands and design care systems that are centered on 
the health care client (e.g. McLaughlin and Kaluzny, 2000, Langlois and Savage, 2001, 
Bohmer, 2005, Chorpita et al., 2005, Meyer et al., 2007, De Blok et al., 2009, Broekhuis 
et al., 2009). In order to advance the sector for long-term care for the elderly towards 
its goal of demand-based care provision, we evaluated current practice in this sector 
through a modularity lens. As such, our study added empirical evidence on the use of 
different modularity principles and practices in this sector as well as remaining gaps, 
primarily in relation to joint delivery. In this section, we will discuss our findings in 
the light of modularity theory. 

Moreover, we indicate how long-term care providers could advance the four dimensions 
of demand-based care by drawing modularity principles and practices further into 
the operational set up of their organizations. In this respect it is important to stress 
the dependencies within the organizational system (i.e. the organization’s products 
(services), processes and people). The basis for providing choice and variation is 
given by the arrangement of an organization’s product (service) supply. However, 
a well thought-out process is needed in which this supply can be configured into a 
package based on client needs and requirements. People link products and processes 
together since service workers and health care professionals are the ones who execute 
process activities to configure the required product components. Thus, to create a 
care delivery system that enables service to clients being as demand-based as possible, 
the organization’s product (service) supply, processes, and people should be kept 
aligned. 
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8.5.1 Choice in care service supply

In response to the diversity and multiplicity of demand for long-term care, the case 
organizations in this study offer an increasingly wide range of care and service supply 
to provide choice and variety. Even though a wide range of services may allow providers 
to respond to a wide range of needs (Safizadeh et al., 2003), the provision of choice 
usually comes at some cost in terms of increased complexity and reduced transparency 
(Ulrich, 1995). In this respect, each case organization chose its own way to structure 
its widely varying range of supply. On the basis of our empirical data, no one best 
way for categorizing long-term care supply can be identified. However, our study 
suggests that the systematic organization of supply in categories, sub-categories, and 
subsequent components enabled all case organizations to get a grip on their complex 
range of supply. Irrespective of the focus chosen, the organization of supply created 
a transparent structure that provided an orderly presentation of choice options for 
clients. Besides, it might allow organizations to evaluate their range of supply and 
more systematically deal with overlap and gaps (De Blok et al., 2009). 

Based on our case findings and indicated benefits we would advise providers of long-
term care to structure and group their components clearly in order to manage complexity 
and create transparency in the options provided. This would enable them to relate supply 
to the multiple and diverse demands of long-term care clients more easily. 

8.5.2 Variation in care service supply 

A variation of modular prototype care packages was supplied by the cases. As such, 
the cases were beginning to exploit analogies among elderly clients. Pre-grouping 
of components into prototype packages enables organizations to reduce variability 
(Chorpita et al., 2005, Broekhuis et al., 2009) with respect to needs and requirements 
that are similar for all clients. At the same time, it allows organizations to take into 
account diversity in client demand (Chorpita et al., 2005, Broekhuis et al., 2009) since 
the packages provide the ability to address directly different types of long-term care 
clients with services in their particular interest. Our data showed that distinctions 
among prototype packages can easily be achieved by making different component 
combinations while drawing from the same set of care service supply. This allows for 
a more effective and efficient way of working and helps care professionals to directly 
tune organizational practices to a particular segment of elderly clients (Luijkx and 
De Blok, 2007). In addition, room is left for activities required by particular client 
cases, since components can be added to or withdrawn from the prototype based on 
individual client needs (Bohmer, 2005). Thus, based our insights, pre-grouping of 
components based on similarities among all clients and within client segments (e.g., 
based on health status, constraints faced by clients or the development of constraints 
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and diseases over time) seems to form a largely client-centered starting point for care 
package specification on the level of individual clients since it explicitly recognizes 
that clients differ in their needs and preferences (Kotler et al., 1999). 

Following our case insights, we would recommend providers of long-term care to mix 
and match their total range of service supply in such a way that prototype packages 
come into existence. Core components or care parts in the various prototypes should 
be kept stable according needs that are common to all elderly clients, and according 
to needs and wants of segments of elderly clients to ensure quality and efficiency 
gains. At the same time flexibility should be allowed to take into account individual 
requirements as well as changes over time. 

8.5.3 Client interaction in modular processes 

To specify a client’s needs and requirements for long-term care, and subsequently 
configure a modular service package, the case organizations developed a process that 
both stimulated and managed client interaction. Our data revealed postponement 
practices in this process in the sense that customization activities occurred only later 
in the specification process. Execution of common-to-all activities early in the process 
and postponement of customization activities allows for effective customization 
(Feitzinger and Lee, 1997, Tu et al., 2004). Moreover, while the process evolved, the 
intensity of client contact increased, so that a thorough understanding of the elderly 
client was created. Especially when client requirements are ambiguous and unclear, it is 
important to postpone customization activities until after detailed client specifications 
are received (Tu et al., 2004). This is very applicable to long-term care provision, 
where holistic understanding of the client is vital (Berry and Bendapudi, 2007). Taken 
altogether, our study suggests that increasing intensity of interaction and postponement 
of customization activities enabled the case organizations to take into account multiple 
and changing client needs, and characterize and manage cause-and-effect relations 
as well as possible interactions between content components, which is necessary for 
modularity to work (Bohmer, 2005). 

Based on our case insights, we would advise providers of long-term care to review and 
redesign their processes in which is it determined what care and service parts can and 
will be provided to individual clients. In this, guidance is provided by the postponement 
principle, i.e. breaking up a process into clearly distinguishable activities, moving 
forward those activities that have to be executed for all clients in the same manner 
and postponing those activities that are specific to individuals. Besides, the degree of 
intensity of client contact should gradually increase over the course of the process. As 
such, processes can be developed that allow for efficiency as well as for customizing 
the care offering to the multiple and diverse needs and want for long-term care.
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8.5.4 Joint delivery through people

Despite the operational arrangement of both care and service supply and the specification 
process, partitions between teams, departments, and professional specialties were 
highly prevalent in all case organizations. Instead of determining with the elderly client 
how the organization as a whole could assist this client, a professional attitude that 
looked at what a particular (sub) specialty could do to resolve a particular problem 
or relieve a certain constraint from which a client suffered still seemed to dominate. 
Problems accompanying this fragmented approach to care provision are, among 
others, inefficiency, ineffectiveness, commoditization, and de-professionalization 
(Stange, 2009). Based on our case results, we posit that the ability to jointly deliver 
care and services that provide an answer to the multiple and changing constraints of 
long-term care clients is at least partly influenced by and dependent upon people. 
Professionals have to be aware of what is available within their organization and they 
have to be able and willing to cooperate with and act upon the total knowledge base 
of their organization. 

One way to bring people together, from a modularity point of view, could be to 
render the idea of mixing and matching into the arrangement of people. A modular 
arrangement of people would imply that professionals are assigned to clearly defined 
teams. Each team is a collection of professionals that are competent and qualified to 
provide one or more care and/or service modules. To enable various departments or 
organizations to work together it is essential that people from different teams can be 
rearranged flexibly into modular entities (Tu et al., 2004). As such, multi-disciplinary 
entities can be mixed and matched that have distinctive capabilities, responsibilities, 
and resources in line with the requirements of a particular client (group) (Galunic and 
Eisenhardt, 2001). Because various professionals from different (sub) specialties are 
working closely together in care and service provision to one long-term care client, the 
client’s needs and requirements can be met more fully and holistically. Professionals 
are able to act on their specific parts, but at the same time adequately appreciate their 
relation to the evolving whole of client needs (Stange, 2009). At the same time, clear 
boundaries and specialty practice of individual professionals allows each professional to 
perfect his or her skills for care and service provision (Langlois and Savage, 2001).  

Modularity principles and practices applied to the organizational arrangement of 
people, thus, might be one possible way to break through the provision of partitioned 
and fragmented care. Integrative solutions can be achieved by purposefully configuring 
and reconfiguring multidisciplinary work teams that enable professionals to answer 
the multiple and changing needs of long-term care clients together. 
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8.5.5 Reflections

This study has been used to indentify modularity aspects used in current working 
practices in long-term care provision. From a modularity perspective, the results 
presented an insight into which aspects long-term care providers should consider in 
order to optimize long-term care provision towards the objective of demand-based 
care. One strength of this study lies in the qualitative methodology used that allowed 
us to obtain rich descriptions of the case organizations’ working practices. Combined 
with the modularity perspective taken, this would allow care providers to look at 
their current practices from a novel point of view. To ensure that we stayed as close 
as possible to both the care and modularity perspectives taken in the current study 
and to take care of a balanced blending of theory and empirical insights from both 
perspectives, this research was designed around a multidisciplinary research team. 
Two researchers have their background in the field of operations management (CB 
and BM), two researchers have their background in health care research (KL and JS) 
and all researchers were outsiders to the case organizations. 

Nevertheless, there were some weaknesses and difficulties in our study. We employed 
various tactics to sustain and support the validity of our findings such as data 
triangulation, member checks, and the use of multiple coders. Still, data collection and 
analysis were complicated by the fact that the interviewees normally would not express 
themselves using modular concepts nor think about their products and processes as 
being modular, even though all interviewees recognized the concepts of modularity in 
their day-to-day practices. We deemed it necessary to provide the interviewees with 
only limited background knowledge to make sure that they would give us information 
based on actual working processes and procedures rather than statements colored by 
explanations of modularity theory. As such, the modularity terms and labels used in 
this study are our well considered interpretations of sector-related denominations as 
phrased by the interviewees. Still, it should be noted that the difficulties faced may be 
the cause of discrepancies between the researchers’ interpretation of the data and the 
expressions used by interviewees.   

Furthermore, we are aware that we have left out many of the social aspects related 
to demand-based care provision. Clients appreciate subtle aspects that go beyond 
the technical contents of care and the appropriate combination of care and service 
components such as personalization of interactions and treatment (Berry and 
Bendapudi, 2007, Morton and Cornwell, 2009). Although we recognize the importance 
of the emotional and relational characteristics of demand-based care, we chose to focus 
only on the operational characteristics of demand-based care. As such, we opened up 
a working language and point of departure for elaborating demand-based concepts 
in a long-term care setting.  
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8.6 Conclusions
Based on empirical case research, this study aimed to investigate the potential 
of modularity in moving the sector of long-term care for the elderly towards the 
objective of demand-based care provision. The cases provided us with a rich empirical 
understanding of a new phenomenon in the field of long-term care and its relation to 
demand-based care provision and allowed us to start building insights and theory in 
relation to demand-based care provision. 

The insights that have been presented in this paper stem from ideas that were developed 
in manufacturing and service settings, where thorough thinking about the design of 
processes and systems has greatly improved both quality and efficiency (Young et al., 
2004). By looking upon the sector for long-term care from a modularity perspective, 
we were able to show how different modularity practices can contribute to the creation 
of a system providing demand-based care. 

Making use of product modularity insights enables organizations to accommodate 
diverse client demands in different ways and provide clients with choice and variation. 
Besides, modularity provides guidance during needs assessment and subsequent 
package specification since it allows organizations to both stimulate and manage client 
involvement in the specification process. We briefly elaborated on how modularity 
could further assist long-term care providers in joint provision of care and services 
when applied to the arrangement of professionals. 

All kinds of healthcare organizations might benefit from the insights presented in 
this paper in order to approach the operational implications of demand-based care. 
Adequate setup of an organization’s supply, as well as its specification phase activities, 
is indispensible for providers in every healthcare field who aim to do better in terms 
of quality and efficiency. Therefore, recognition of the potential of modularity is an 
important first step in elaborating demand-based care and service provision at the 
operational level.
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9.1 Introduction 
Putting the elderly care client rather than the care supplier at the center of long-term 
care processes and structures has been advocated by academics, politicians, and policy 
makers in various proposals on future care provision (e.g. Mead and Bower, 2000, 
Herzlinger, 2004, Rijckmans, 2005). However, how providers of long-term care for the 
elderly can actually provide demand-based care and services in their daily practices 
remains somewhat unclear. We chose to approach this issue from an operations 
management perspective, thereby focusing on the products and processes of long-term 
care providers. In particular we studied the concept of modularity. Modularity is known 
as a good way to bring about customization and client focus, however, it has hardly been 
researched in long-term care for the elderly, or in care and service settings in general. 

The main purpose of this research was to advance modularity in long-term care for 
the elderly. The research aims were to advance knowledge on modularity beyond 
manufacturing and to improve the provision of long-term elderly care and assist the 
sector in moving towards demand-based care provision. To this end, a pilot study was 
conducted to explore the feasibility of OM concepts in care for the elderly. Furthermore, 
literature was studied on demand-based care and modularity including its various 
aspects (components, modules, interfaces, packages) and practices (e.g. mix-and-
match, package configuration, package reconfiguration) as well as its various fields of 
application (i.e. manufacturing, services, and health care). Empirically, we obtained 
data from four cases in the field of long-term care for the elderly. In our data analysis, 
we related various aspects and practices of modularity to different phases of the care 
process and, as such, gained insight into particularities of modularity in the context 
of long-term care for the elderly. We used insights resulting from these different 
perspectives taken on modularity to formulate recommendations for improving long-
term care for the elderly in the direction of demand-based care provision. 

In this final chapter, the main research contributions (section 9.2) and overarching 
conclusions (section 9.3) of this study are presented and reflected upon by relating them 
to existing literature. In addition, scientific contributions are highlighted (section 9.4) 
and implications for practice will be discussed (section 9.5). This chapter ends with study 
limitations (section 9.6) and recommendations for future research (section 9.7).

9.2 Research contributions 
In six studies (one conceptual study, one pilot study, and four empirical studies) we 
addressed the research questions (see Chapter 1), each focusing on a different aspect 
of modularity and / or demand-based care. Each study, thereby, filled a research gap 
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identified and partially contributed to our overall research aims. This section presents 
an overarching reflection on all studies simultaneously and addresses the general 
constructs and dimensions related to modularity and demand-based care.  

To this end, we take the conceptual framework on modularity in care for the elderly, 
which was presented in section 4.2, as our starting point (see Figure 9.1). The 
framework is based on our study of the literature and our empirical pilot study. It reflects 
several important aspects and practices related to the study of modularity, as well as 
factors of possible influence, and its relation to demand-based care dimensions. Our 
empirical research in the field of long-term care for the elderly allowed us to elaborate 
on the main constructs included in the framework, these being components, modules, 
interfaces and packages.

9.2.1 Components

Components are the first aspect related to our study of modularity in long-term care 
for the elderly. In general, components are seen as the building blocks of modular 
packages. In modular goods, components are primarily viewed as physical components. 
Inherent to the nature of services, components in service modularity are less tangible. 
Service components are considered as the smallest building blocks as such representing 
the individual elements of which a service consists (Salvador, 2007, Voss and Hsuan, 
2009). 
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We attempted to gain more insight into the characteristics of components in long-
term care for the elderly. Our empirical research indicated that the total range of 
care and service supply was divided into small parts, such as ‘window washing’, 
‘assistance with getting dressed’, ‘shared taxi service’, and ‘assistance with grocery 
shopping’, to be delivered by a particular professional. Independently functioning 
components, thus, were highly recognizable in the long-term care field (Chapters 
5, 7 and 8). This is partly due to the nature of the financing system that reimburses 
long-term care providers on a near-activities basis, and partly to the nature of home 
care that envisions small service parts to be delivered to clients living independently 
by a number of professionals. 

Standardization of components is largely prevalent in manufacturing modularity (e.g. 
Starr, 1965, Ulrich, 1995, Fixson, 2005), however, the degree of standardization that 
long-term care providers are willing or able to deploy depends largely on the type of 
client demands (Chapter 3). In general, care and services components are adapted 
(at the moment of specification or over time) with respect to a variety of elements 
such as moment of delivery, time span, intensity, etc. (Chapters 5, 6, 7 and 8). While 
component standardization might contribute to quality (Chapter 3) and efficiency 
(Chapter 2), adaptation contributes to the customization of the total care package 
offered (Chapter 5), as such providing choice and variation among elderly clients 
(Chapter 8). Care services are, to a great extent, still considered as craft services in the 
execution of which standardization is considered as rather controversial. As such, care 
professionals can greatly influence care components in the way they are specified as 
well as the way in which they are delivered (Chapters 5 and 7), which might hamper 
some of the advantages attached to standardization.

9.2.2 Modules

Modules are the second modularity aspect relevant to this study. Our case study 
research revealed the existence of modules as a way of grouping components in 
long-term care. Components were grouped in modules such as ‘nursing’, ‘domestic 
care’, ‘safety services’, ‘courses and leisure activities’, ‘domestic services’, etc. Modules 
provided categories from which a menu of options for clients was built (Chapters 
3, 7 and 8). This is in line with insights from service and product modularity where 
modules are largely used as an ordering principle: components that are similar and 
related to each other are grouped within one module (e.g. Meyer and DeTore, 2001, 
Jiao et al., 2006). 

In general, product modularity envisions a grouping of components according to 
functionality (e.g. Jiao et al., 2006, Persson and Åhlström, 2006). Components offering 
the same or similar functionalities are grouped into one module. In this way, the total 
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range of supply is organized in the most effective way from an organizational point-of-
view. This view has been also copied into service modularity research (e.g. Meyer and 
DeTore, 1999, 2001, Pekkarinen and Ulkuniemi, 2008). We demonstrated, however, 
that other ways of component grouping can be identified in long-term care practice. In 
particular, categorizations of components were identified that explicitly started from 
client demand and aimed to increase transparency of supply and choice for individual 
clients and professionals involved in package specification (Chapter 8).

9.2.3 Interfaces

Interfaces, the third modularity aspect of our focus, are linkages shared among 
components that manage the interactions and connections when components are 
combined into a final package. Examples of interfaces are protocols, procedures, 
working schedules, and standard lines of communication. In modular products, 
interfaces are mainly seen as standardized connections between components that are 
specified in such a way that they allow for the mixing and matching of components 
and allow them to function as a whole. As such, interfaces simultaneously support 
variation and coherence (Mikkola, 2007, Salvador, 2007, Doran and Hill, 2009). In 
addition, the few insights available on interfaces in service modularity indicate that 
interfaces exist between service content components and between people involved in 
service provision (Meyer and DeTore, 2001, Pekkarinen and Ulkuniemi, 2008, Voss 
and Hsuan, 2009). 

Building on these insights, our empirical work shed light on different types of 
interfaces that are employed in modular care provision (Chapter 6). Even though 
strongly related to the context of modular care packages, our findings distinguish four 
interface types: substitution interface, arrangement interface, information guiding 
interface, and information rationalizing interface. In contrast to much of the extant 
literature on interfaces in modular products, our findings indicate that interfaces 
in long-term care for the elderly support variety and coherence separately: whereas 
substitution interfaces (e.g. product books) and information guiding interfaces (e.g. 
continuous needs assessment) were employed to achieve variation in a care package, 
arrangement interfaces (planning rules) and information rationalizing interfaces (e.g. 
work schedules) were employed to achieve coherence among components included 
in the package. In line with insights available from service modularity, we identified 
interfaces that managed interactions between people (information guiding and 
information rationalizing interfaces) and interfaces that managed interactions between 
content components (substitution and arrangement interfaces).

Voss and Hsuan (2009) posit that interfaces in services support the flow of information 
and the flow of people through the service process. Our empirical insights are in 
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line with this: interfaces between people, such as client meetings, care dossiers, and 
work schedules, supported the flow of information across service activities as well 
as over time. Arrangement interfaces, such as planning rules, supported the flow 
of elderly clients from care activity to care activity. Substitution interfaces, such as 
prototype packages and product books, linked information and people (elderly client 
and professionals) together, and allowed for the combination and recombination of 
components according to client specifications.  

The four interfaces types do not merely exist next to one another. Rather, our findings 
reveal that the interface types are deployed in a continuous loop in the care process. 
Together, they enable the signaling of changes in an elderly client’s situation and the 
appropriate reconfiguration of the care and service package. Interfaces, thus, play a 
role in keeping the modular care packages up to date. Thus, besides forming the basis 
for variety and customization (Sanchez, 2000, Fixson, 2005, Voss and Hsuan, 2009) 
they also form the basis for package reconfiguration and on-going customization in 
long-term care for the elderly.   

9.2.4 Packages

The final modularity aspect on which we focused was modular packages. Packages, in 
general, are created by combining modular components by means of interfaces (e.g. 
Sundbo, 1994, Baldwin and Clark, 1997). We identified the same way of modular 
package creation in long-term care (Chapters 2, 5, 7 and 8), where care and service 
components as diverse as ‘washing’, ‘meal service’, ‘distribution of medicines’, ‘putting 
on support stockings’, ‘day care’, ‘computer course for elderly’, and ‘walking the dog’ 
were selected from modules and combined into a single package by making use of 
interfaces such as product books, planning rules, and work schedules.

From our empirical study, we identified several ways to start the creation of modular 
care and service packages. A menu of options can be created, from which components 
are to be mixed and matched. Alternatively, components can be pre-grouped in 
prototype packages that can in turn be adapted to a particular client’s demand (Chapters 
5, 7 and 8). Our findings hereby confirm existing literature on various starting points 
for modular service package creation (Tiwana and Ramesh, 2002, Bohmer, 2005, 
Chorpita et al., 2005, Voss and Hsuan, 2009).

Moreover, our empirical research focused in detail on the way in which packages 
actually come into existence. We identified and analyzed the specification process in 
which a variety of modular care packages are mixed and matched (Chapters 5 and 8). 
Due to the intangibility of care and service components and the required interaction 
with clients for needs identification, the specification process takes place in two main 
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phases: the a-priori phase that takes place before the start of care delivery and the on-
the-job phase that coincides with care delivery. As the specification process evolves, the 
care and service package for each elderly client develops from a fairly standard package 
to a highly customized one (Chapter 5). Customization activities are postponed until 
late in the specification process. Moreover, as the process evolves, client interaction 
increases (Chapter 8). Contrary to the creation of modular products, where early 
client involvement leads to high possibilities for customization (Duray et al., 2000), 
our results reveal an inverse relation between the degree of customization and client 
involvement in the creation of modular care packages (Chapter 5).   

In addition to the configuration, adaptation and customization of packages during 
package creation, the adaptation of care packages over time is very important in 
long-term care. Care and service packages evolve over time, along with changes in 
clients’ needs and requirements (Chapter 6). Packages are reconfigured by means of 
substitution, omission, addition, replacement and adjustment of component variations. 
Interfaces, both between components and people involved, play a large role in this, as 
was explained in section 9.2.3.

9.3 Main conclusions
The various activities undertaken in this research lead to four main conclusions that 
will be presented and discussed in this section. These conclusions are based on the 
overall results of this research and form a train of thought on modularity in long-term 
care for the elderly. As such, our conclusions contribute to the development of theory 
on modularity beyond manufacturing. 

1. The use of modularity aspects and practices is influenced by people involved 
in the care process. 

The role of people in care and service delivery has been widely identified as one of 
the most important characteristics that distinguish services from goods (e.g. Cook 
et al., 2002, Lovelock and Gummesson, 2004, Edvardsson et al., 2005, Sampson and 
Froehle, 2006) and it has been emphasized that employees and customers will be likely 
to influence the application and use of modularity in care and services (e.g. Langlois 
and Savage, 2001, Jiao et al., 2004, Bohmer, 2005, Pekkarinen and Ulkuniemi, 2008, 
Voss and Hsuan, 2009). Our research indicated that people, the elderly care client as 
well as care professionals, can support and effectuate modularity but also complicate 
its use in long-term care. Overall, we identified three sub-conclusions regarding the 
role of people in long-term care modularity that concern clients, professionals, and 
the interaction between the two respectively.
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1a. Heterogeneity among clients facilitates the application of modularity practices; 
heterogeneity within the demands of a single client might complicate or 
intensify the modularity practices required. 

Schilling (2000) found that the application of modularity is particularly suited in 
environments that face high heterogeneity in customer demand. Heterogeneity in the 
demand for long-term care appeared to have different aspects. First, heterogeneity is 
highly prevalent among elderly clients since they differ in their needs and requirements. 
Second, heterogeneity exists in the needs and requirements of an individual client. On 
the one hand, an elderly person often needs dissimilar services at the same time. On 
the other hand, the needs and requirements of an individual elderly client are likely 
to change over time and, as such, differ from one time period to the next. 

To act upon diversity among clients, our empirics showed the use of segments on 
the basis of which prototype packages were pre-fabricated. Segmentation practices 
are common in modularity research and practice, since customer segments allow 
providers to be responsive to differences among clients and mix-and-match appropriate 
components accordingly (Meyer and DeTore, 1999, 2001). 

In addition, our research identified the ability to develop and configure modular care 
packages beyond a segment level into individually customized care offerings. To deal 
with the multiple needs of individual clients, the two-phase specification process was 
important first to identify a preliminary package for each elderly client by means of 
common-to-all activities that was then developed and fine-tuned into an individualized 
package by means of customization activities. Menus of options and prototype 
packages were used in this process. The extensive specification process was required 
to assess thoroughly all aspects of life in which an elderly client needed assistance. 
Only in the second phase of the process, in which the care and service components 
were experienced by the client, all needs and requirements could be clarified in detail 
and customization activities took place to select and adapt the final components to 
be provided. 

To address heterogeneity over time, i.e. changeability of client demands, menus of 
options and prototype packages based on segments of the elderly were again used 
as aid devices. In addition, our study identified interfaces that specifically addressed 
the continuous character of needs assessment. Furthermore, the four interface 
types identified in this research together take care of continuous re-configuration 
of modular packages. In summary, when using modularity in care for the elderly to 
deal with heterogeneity in the demands of an individual elderly client, an extensive 
specification process based on postponement principles and a well-thought out design 
and implementation of different types of interfaces seem to be critical.
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1b. Professionals help the customization potential but might limit the efficiency 
potential to be achieved by modularity practices.

One of the most well-known contributions of modularity is its ability to mix and 
match components in any combination required, thereby achieving customization (e.g. 
Starr, 1965, Salvador, 2007, Pekkarinen and Ulkuniemi, 2008). In general, care and 
service components can be mixed and matched by the client or the care professional, 
independently or in close interaction with each other (Voss and Hsuan, 2009). Our 
research demonstrated that in the construction of long-term care packages, the 
professional played a large role. In general, care professionals know much more than 
elderly clients about what components are available and which are suited to particular 
ailments and constraints. During package configuration, the professionals involved 
made use of the modular set-up of care and service supply in a menu of options and 
the prototype packages. In addition, the two-phase specification process seemed 
to provide the professionals with a structure that assisted them in combining and 
developing components into highly individualized packages offered.  

In addition, modularity is identified as a means to provide customization efficiently 
because components in a modular package are fairly standardized (e.g. Starr, 1965, 
Ulrich, 1995, Fixson, 2005). This standardization, however, might be not so easy to 
achieve in the delivery of modular care services. We found that care components are 
relatively easy to adapt by care professionals. During care provision, adaptations took 
place in delivery-related aspects such as moment of delivery, duration and time span 
of delivery as well as in content-related aspects such as component intensity or aid 
devices used. In addition, since professionals work autonomously in the homes of 
their clients, they have relatively great freedom to shape their own ideas and methods 
concerning good care delivery. Even though these features of long-term care provision 
might enhance the quality of care provided, as perceived by the client, from a modularity 
perspective they might hamper component standardization and thereby the efficiency 
potential of care modularity. 

1c. The interaction between long-term care clients and professionals contributes 
to the degree to which the care package can be customized and fine-tuned to 
an individual client’s needs and requirements. 

Scholars in service research have shown that close interaction between client and 
service worker is essential for tailoring a service to the needs of an individual customer 
(e.g. Chase and Hayes, 1991, Bitner et al., 2000). Our research demonstrated that this 
also holds for modular provision of long-term care for the elderly. In the two-phase 
specification process, interaction between an elderly client and care professional is a 
prerequisite to customize the modular care package to individual needs and wants. 
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As the specification process evolves, the intensity of interaction between client and 
professional increases. During a-priori specification, the interaction takes place over 
the phone and during a house visit. During on-the-job specification, the client and 
care professional together experience the care and service components delivered to 
the client. Only in the latter phase, is the modular care package truly adapted to the 
preferences and habits of the individual elderly client. Moreover, interaction between 
client and professional is also important for package reconfiguration. By means of a 
well-established interface between the elderly client and the care professional, needs 
are assessed continuously during care delivery. 

In addition to interaction between client and professional that enables modularity 
practices to address individual needs and requirements, our research shed light on 
the importance of personalization of interpersonal interactions. Personalization 
complements customization by matching a client’s needs concerning interpersonal 
interaction. In addition, personalization acts as a means to effectuate customization. 
Thereby, personalized interpersonal interactions stimulate the adaptation and fine-
tuning of individual care packages over time. 

2. To make modularity work in a long-term care setting, a dynamic view on 
modularity seems to be a prerequisite to be able to take into account actual 
client needs and configure appropriate care and service packages. 

Researchers in the field of care and service modularity have emphasized the importance 
of understanding and designing the modular architecture, or underlying arrangement 
of product and process components, from which to built modular care and service 
pacakges (e.g. Meyer and DeTore, 2001, Meyer et al., 2007, Pekkarinen and Ulkuniemi, 
2008, Voss and Hsuan, 2009). Our research has demonstrated that, in addition, a 
dynamic view on modularity seems to be required to bring the concept into practice 
and make it work in long-term care provision. A modular arrangement and set-up of 
care and service components outlines a rather static overview of the building blocks 
that form the basis for the creation of modular care and service packages. However, 
providers not only need a clear sense of what components and modules are available 
for the creation of modular offerings but also of how these components and modules 
are to be configured into packages that are ultimately provided to elderly clients. The 
dynamic view on modularity presented in this research concerns the configuration as 
well as the reconfiguration of modular care packages over time. It takes into account the 
arrangement of care and service components as well as the activities necessary for needs 
assessment and subsequent selection, combination and on-going adaptation of required 
components. Especially when packages are created and re-created based on the diverse, 
multiple and changing needs and requirements of individual elderly clients, a clear 
notion of the steps required for appropriate (re) mixing and matching of components 
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seems to be a prerequisite to bring modular care provision into practice.  

3. Embedding modularity in an organization’s products, processes, and 
organizational arrangement of people seems to be necessary to work towards 
the provision of demand-based care offerings. 

Our research revealed modularity aspects and practices in the set-up of care and 
service supply as well as in different stages of the long-term care process. Moreover, 
these act in close interaction with each other to bring about choice and variation in 
the final packages provided to clients. Components, modules and prototype packages 
available from the range of care (product) supply are configured in the specification 
process and reconfigured during on-going care delivery based on client needs and 
requirements. In addition, client interaction was managed and supported during 
package specification through the use of prototype packages and postponement 
principles and during package reconfiguration with help of different types of interfaces 
between components and between people. Furthermore, our empirical data provided 
clues to the need of modularity in the organizational arrangement of people; we argued 
that modular working teams might be helpful in achieving joint delivery of long-term 
care packages. 

Based on our findings, we infer that, ideally, modularity should be embedded in a long-
term care provider’s products, processes, and people to bring about all dimensions related 
to demand-based care provision. The desired alignment of the service product, service 
process, and organizational arrangement of service people has also been emphasized in 
recent research on service modularity (Meyer et al., 2007, Pekkarinen and Ulkuniemi, 
2008). However, evidence has been less ambiguous in the field of product modularity. 
For example, in the tire industry, Brusconi and Prencipe (2006) found that products, 
processes, and organizational teams are closely linked, but modularization of one of 
these domains does not automatically lead to modularization of the others. Rather, 
modularization of the product domain might establish a need to develop rich and 
various interconnections among organizational teams that were previously functioning 
as independent organizational components. One possible explanation for this deviation 
between service modularity and product modularity might lie in the inseparability of 
the service product and service process since services often are produced and consumed 
at the same time. Therefore, the service product can often be the service process as well 
(Van der Aa and Elfring, 2002, Voss and Hsuan, 2009). In addition, for many types 
of services, the service product is hard to separate from the service worker, since it is 
the service worker who brings about the service product in direct interaction with the 
client (Cook et al., 2002). As such, modularization of one of the three domains might 
then necessitate modularization of the others in service settings. These close relations 
between product, process and people also hold for the provision of long-term care for the 
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elderly(i.e. during the process of care provision, the care professional brings about care 
and service components, which are at the same time consumed by the elderly care client). 
Therefore, modularity in all three domains is likely to be required to gain maximum 
results in terms of options, variation, client involvement and joint delivery. 

4. Modularity aspects and practices contribute to the provision of demand-based 
care packages in all phases of the long-term care process. 

By comparing cases we identified common patterns concerning modularity along the 
total care process. We revealed that modularity is applied in the set-up and organization 
of components and modules that are categorized in a menu of options as well as in 
prototype packages that are pre-combined for different types of elderly clients. In 
addition, modularity is used in the specification and construction of care packages 
where components are mixed and matched into care and service offerings that are 
appropriate to the needs and wants of individual elderly clients. Finally, during the 
on-going delivery of care packages, modularity practices are important in package 
reconfiguration. Here, interfaces support the adaptation of individual components 
in such a way that the package as a whole is appropriate to the changed needs and 
requirements of an individual elderly client. 

Our research demonstrated that different aspects and practices related to modularity 
are identifiable in all stages of the total care process. In other words, the employment 
of modularity is not restricted to a particular episode in long-term care provision, but 
can be connected to different stages of the production cycle and plays a role in care 
package design as well as in care package assembly and care package use. 

In addition, the modularity aspects and practices identified in the different stages of the 
total care process are closely related to the operational dimensions of demand-based 
care. The set-up and categorization of components as well as component configuration 
and component re-configuration contributed to the delivery of variation and choice in 
care and service supply. Besides, menus of options, prototype packages, postponement 
of customization activities, and different types of interfaces were used to support and 
manage the interaction between care professional and elderly care client and to address 
various complexities in client demand. Joint delivery of care and service packages was 
less prevalent in our research, which leaves room for a more optimal and complete 
application of modularity in long-term care. Nevertheless, modularity was associated 
with three of the four dimensions of demand-based care. To summarize, on the basis of 
our insights, we can conclude that modularity contributes to the provision of demand-
based care packages throughout the total care process. 

Still, we have to remain critical in our observations and acknowledge that modularity 
in itself is not an all-inclusive solution for achieving demand-based care in long-
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term care practice. Specification, configuration, and reconfiguration of modular care 
packages deal mainly with the effectuation of appropriate combinations of care and 
service components and largely focus on the technical contents of care. In line with 
research in the health service and service management fields (e.g. Gwinner et al., 
2005, Berry and Bendapudi, 2007, Morton and Cornwell, 2009), our data indicated 
the importance of emotional and relational aspects of care provision, which led us 
to the exploration of the concept of personalization. In addition, the results of this 
research provided clues for the importance of other SOM concepts that could be of 
importance to the effectuation of demand-based care provision. Examples provided in 
the previous chapters are the design and development of appropriate front office-back 
office configurations (Zomerdijk, 2005, Zomerdijk and De Vries, 2007), the design of 
demand-based service concepts (Meyer Goldstein et al., 2002, Lovelock and Wirtz, 
2007) and evaluation and redesign of the client journey (Zomerdijk and Voss, 2010) 
through the total care process.

9.4 Scientific contributions
To arrive at the results of this research we have synthesized and built on literature 
stemming from the fields of modularity, service operations, and health service research 
with a primary focus on care for the elderly. The contributions to each of these research 
fields will now be dealt with individually. Since some contributions apply to multiple 
scientific fields, there is some overlap between the various subsections. 

9.4.1 Modularity

This project has made four overall contributions to modularity research. First, this 
research has addressed modularity issues in a service industry, whereas previous 
research on modularity has focused mainly on the design and production of physical 
products (e.g. Salvador, 2007, Doran and Hill, 2009). Even though Menor et al. (2002) 
identified the development of modularity as one of the key research challenges in 
service design and innovation, Voss and Hsuan (2009) recently stated that there has 
been little research on the concept of modularity in service design and development. 
By exploring the concept of modularity in the field of long-term care provision to 
elderly people living independently we have added to the studies concerning service 
modularity. To this end, we have made a conceptual as well as an empirical, case study 
based, contribution.   

Second, we have thoroughly addressed various aspects and practices related to the 
concept of modularity. Thereby we have adhered to various calls that have been 
made for the in-depth exploration of different dimensions related to the study of 
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modularity. For example, several authors have acknowledged that interfaces are a vital 
but unexplored aspect of service modularity (Van der Aa and Elfring, 2002, Ramdas, 
2003, Voss and Hsuan, 2009). Jiao et al. (2003) stressed the importance of reviewing 
the employee process in modular service provision, i.e. the activities that service 
workers undertake to produce modular packages for their customers. This study has 
brought forward insights into components, modules, interfaces, and modular care 
packages. In addition, we have shed light on the processes where care professionals 
and elderly care clients work together to configure and reconfigure appropriate care 
and service packages.

Third, this research has addressed modularity from a dynamic point-of-view. By 
focusing on modularity aspects and practices in day-to-day care provision, we were able 
to shed light on how modular packages actually come into existence and might change 
over time. Our perspective thereby differed from research that built understanding on 
the modular architecture from which modular packages will ultimately be created (e.g. 
Meyer and DeTore, 2001, Meyer et al., 2007, Pekkarinen and Ulkuniemi, 2008, Voss 
and Hsuan, 2009) that looks upon modularity from a more static viewpoint. 

Fourth, as the focus of our research was on the everyday production and consumption 
of care and service packages in the case organizations, we concentrated on actual 
practice. Because the field of service modularity is still developing, research is in 
great need of empirical insights and examples of how modularity comes about in 
service environments. The case research undertaken in this study provides a good 
means to further build theory, which is common practice among emergent operations 
management themes (Voss, 2009) such as modularity in care and services.

9.4.2 Service operations management

Looking at the field of service operations management (SOM), three contributions 
are identified. First, within the service sector, we focused on public services. These 
services play an important and significant role in societies around the globe (Verma 
et al., 2005, Verma et al., 2006) since they aim to deliver a standard of living to the 
population and to enhance overall life quality (Zinkhan and Balazs, 2004). Within 
the public sphere, health care is arguably the most important and personal service 
that people can have. At the same time, no other service commands more resources 
as it faces the future (Berry and Bendapudi, 2007). There is a growing realization that 
SOM might be relevant to the changes in and challenges of public sectors in general, 
and the health care sector in particular. Still, the unique operational characteristics 
and constraints for public and health care organizations rarely get the attention they 
deserve (Balazs and Spotts, 2000, Keating and Frumkin, 2001). Roth and Menor 
(2003), therefore, call for the systematic study of the management of these services 
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from a SOM perspective. This research addressed the operational organization of 
providers of long-term care for the elderly and focused specifically on the set-up 
of service supply and service processes. By means of our carefully prepared and 
conducted case study research, we contributed to theory building in this under-
researched service area. 

Second, the focus of our study was on everyday production and consumption of care 
and service packages. As such, we covered and examined the total care process in our 
empirical study. Roth and Menor (2003) identify the need to focus on the design of 
the overall service delivery process to deliver effectively the service concept aimed for. 
Still, the dominant models in service design literature implicitly treat the development 
of services in a manner similar to that of a product, and thereby focus largely on the 
service product only, while leaving the service process and people involved largely out 
of consideration (Bessant and Davies, 2007, Voss and Hsuan, 2009). In contrast, our 
research focus offered a comprehensive view on service provision from the expression 
of client demand to actual delivery and service reconfiguration. We thereby brought 
together the service product and service process, as well as service professionals 
involved. 

Third, this study has focused on the activities and resources involved in the continuous 
process of care provision. It is widely recognized in SOM literature that services are 
often consumed over an extended period of time, with different elements of the service 
being consumed at different times and even in different places (e.g. Voss and Hsuan, 
2009). Moreover, it is increasingly recognized that during these extended periods of 
consumption, services might need to be adapted and reconfigured because of changes 
in customer needs and requirements (Miozzo and Grimshaw, 2005, Zeithaml et al., 
2006, De Blok et al., 2010). Still, knowledge on service products and operational systems 
is based largely on retrospective metrics and demands (Zeithaml et al., 2006). Thus, 
whereas existing research in SOM has hardly addressed the aspect of on-going service 
delivery and the real-time creation and recreation of service offerings, the notion of 
continuous interaction and service reconfiguration has received serious attention in 
our study.

9.4.3 Health services research

Looking at literature from the health care field, three contributions can be identified 
with respect to our study and research approach taken. First, within the health care field, 
the majority of research focuses on ‘traditional’ health care practices such as hospital 
care or primary care. Given the aging of populations, recurring reports of deficient 
service in this industry, and fast-rising costs, care for the elderly is a huge issue in many 
countries. This research has contributed to an increased understanding of this field. 
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More specifically, by providing insights into the organization and configuration of 
care and service parts required by elderly clients who live independently in their own 
homes, our research built on the practical implementation of governmental policies 
aimed at facilitating greater and longer lasting autonomy for older clients (WHO, 2000, 
Van Campen and Woittiez, 2003). 

Second, we contributed to health care research by looking at elderly care practice 
through a different and novel lens, i.e. from a modularity perspective. Even though 
many challenges faced by providers in the care field fit the purview of business 
disciplines this is not reflected in health services research, which is mainly conducted 
from social, psychological, moral, and economic viewpoints (Berry and Bendapudi, 
2007). Given our research perspective we were able to look at care practices in a 
different way and give clues to health research on how to overcome issues faced from 
a fresh perspective.  

Third, this project addressed the day-to-day practice of long-term care providers, 
whereas research in this sector largely tends to focus on strategic and policy levels. 
However, to equip the care sector for the future and increase collaboration, cooperation 
and coherence in care provided, explicit calls have been made to focus on redesigns 
and restructuring of care supply as well as care delivery processes (ZonMw, 2008, Raad 
voor de Volksgezondheid en Zorg, 2009, Gezondheidsraad, 2009). In our research we 
addressed the operational organization of and issues faced in the total care process. 
Thereby we not only contributed insights that go beyond strategic and policy intent, 
we also aimed to overcome a fragmented look at care provision that might hamper a 
consistent and unified delivery of care and service parts (Stange, 2009).  

9.5 Implications and recommendations for practice 
Care organizations for the elderly proved to be a good setting for exploring the potential 
of modularity aspects and practices. Dissimilar care and service parts were typically 
offered to elderly clients to support them in continuing to live independently. One 
organization (or a group of partner organizations) generally provided a wide range of 
heterogeneous care and related service parts that were grouped into categories such 
as home care, home help, supporting services, and housing services (see also, e.g., Van 
Bilsen, 2008). Thus, the nature of supply of care and services fitted the modularity 
perspective taken in this study. Furthermore, to fulfill the diverse, multiple, and 
changeable needs of their clients, organizations need to make a fit between client’s 
wishes on the one hand and the heterogeneous services available from various providers 
on the other hand (Van Campen and Woittiez, 2003). This implied that providers of care 
to the elderly had contact with clients and coordinated the heterogeneous component 
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supply of diverse departments and/or providers in order to mix-and-match appropriate 
packages of care and services. As such, the basic constructs of modularity were present 
in care and service provision to elderly people living independently. 

Nevertheless, throughout the chapters in this thesis, it became clear that particularities 
and characteristics of long-term care provision influenced the concept of modularity. 
For example, complexities in client demand seemed to require a comprehensive two-
phase specification process for the configuration of demand-based care and service 
packages. Besides, professionals could both help and hamper modularity aspects and 
practices and the changeability of client demand stimulated the need for on-going 
needs assessment and package reconfiguration. This underlined the importance of 
our critical study of modularity and our extensive consultation of organizations in 
the sector. 

This research allowed us to gain a thorough understanding of the total care process 
in relation to modularity and its various aspects and practices. Thereby, our insights 
and results provide a first step in guiding providers of long-term care to bring about 
demand-based care provision. In this respect, our study may be used to reconsider the 
specification, configuration, delivery, and reconfiguration of care and service packages 
in long-term care for the elderly. Implications and recommendations can be expressed 
for long-term care providers. Furthermore, our findings can be connected to current 
sector developments. 

9.5.1 Recommendations for long-term care organizations

The provision of care packages that are based on and tuned to the needs and preferences 
of individual elderly clients will likely become one important aspect of success in the 
current care-for-the-elderly environment. Based upon the results of our research, we 
would recommend providers of long-term care to pay special attention to the following 
topics when they aim to provide demand-based care by means of modularity. 

First, we would recommend providers to consider their total care delivery system when 
aiming to provide demand-based care. The present study addressed the potential of 
various aspects and practices of modularity in the care product, care process, and 
the organizational arrangement of professionals involved. Different features related 
to modularity can likely be used independently, however, to reap the full potential 
of modularity in achieving demand-based care it should be carried through in the 
whole care delivery system. In other words, products, processes, and people all have 
to be organized in line to provide clients with modular packages based on individual 
client demand.

Second, we would advise providers to consider the flow of the client and his demand 
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through the care process as a whole when they aim to bring about demand-based care 
by means of modularity. Our findings suggest that different aspects and practices of 
modularity come about in different stages of the long-term care process. In addition, 
throughout the process, activities take place that affect the care and service package 
of an individual elderly client. Current practice often tends to focus on process parts 
or sub-processes that take place within one specific department or organizational 
unit. However, activities and actions taken on the basis of client demand that occur 
in one phase are likely to affect other phases and, as such, care package specification is 
closely connected with various activities that take place during care package delivery 
and package reconfiguration. Thus, the aims and individual characteristics of each of 
the process stages should be acknowledged, but looking upon the care process as a 
whole would make departments and individual professionals aware of the connections 
between and effects of various sub-processes on each other. 

Third, when providing demand-based care the client should be approached as an 
individual with his own unique needs and preferences. At the same time, we would 
advise providers to analyze the characteristics of client demands and be conscious of 
common patterns and the degree of diversity (uniformity) in their client population, on 
the basis of which client segments can be formed. Our research implies that analogies 
among elderly clients can be exploited and variability can be reduced by creating 
modular prototype packages. Moreover, the range of care and service supply can be 
clearly structured into transparent menus of options that can be used for package 
adaptation and fine-tuning. 

Fourth, we would recommend providers of long-term care to pay attention to 
client involvement not only during care delivery but also during the configuration 
and reconfiguration of care packages. Our research indicated that the intensity of 
involvement largely influences the degree of customization that can be achieved 
by means of modularity. Processes should thus allow for involvement in order to 
understand client demand thoroughly and make care packages truly demand-based. 
In this respect, providers should consider what activities and which professionals are 
most suited to interact closely with the client. At the same time, to manage uncertainty 
induced by the client, our research suggested that providers can employ postponement 
practices and, for example, delay customization activities to the end of the specification 
process. 

Fifth, our research raised awareness of the multiple roles a professional can play in 
the provision of modular care and service packages. We would advise providers to 
be conscious of these roles in each process stage and consider how professionals 
can influence modularity and the provision of demand-based care in various ways. 
Moreover, it is advisable to make professionals aware of their own actions and provide 
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them with tools, knowledge and competences that enable them to deal with individual 
client demands in a demand-based manner. For example, professionals should have 
information on the total range of care and service supply, they should be able to perform 
all activities required for package configuration and they should be conscious of the 
roles of personalization and customization and how the former could influence the 
latter over time. 

Sixth, we would recommend providers to pay close attention to information 
exchange and communication, both between client and professional, and between 
professionals. Our research indicated the importance of information exchange in the 
care process of an individual client to make sure that the care package is configured 
and re-configured on the basis of actual client demand. Interfaces are likely to play 
a large role in streamlining the flow of information about an individual client. In 
addition, connections and lines of communication are likely to be important on a 
more generic level as well, for example in exchanging information and knowledge 
between different organizational units and between different organizations involved 
in care provision. 

Seventh, we would advise providers to be receptive to the mechanisms required for 
the evolvement of care and service packages over time. Our research demonstrated that 
during the specification phase, a care and service package evolves from a preliminary 
package based on generic client needs to a fine-tuned package based on detailed 
needs and requirements. Thereafter, during the process of on-going package delivery, 
reconfiguration will likely be required due to changing client needs and requirements. 
A range of supply arranged in modules and the two-phase specification process, where 
customization activities primarily take place in the last phase, enable the evolvement 
of care packages in the specification process. During on-going care delivery, different 
types of interfaces manage and support the reconfiguration of packages since they 
allow for variation in the package contents and re-establish coherence between package 
components. Thereby, the interfaces make sure that providers can follow their clients 
over time. 

Eighth, and finally, we recommend organizations to be receptive to the interplay 
between customization and personalization. Our research suggested that package 
customization by means of modularity is not enough to provide care that is considered 
as truly demand-based. Personalization complements customization in the sense that 
it focuses on the adaptation of interpersonal interaction, whereas customization is 
concerned with the adaptation and fine tuning of the care package contents. In addition, 
personalization plays a role in effectuating possibilities for customization over time, 
which would assist providers of care for the elderly to continuously provide an up-to-
date configuration of care and service components to each elderly client.  
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9.5.2 Connections to current sector developments

Bringing about demand-based care provision by means of modularity fits the spirit of 
the times and current developments in the sector for long-term care for the elderly. 
The political and financial systems are developing continuously to further stimulate 
the efficient provision of demand-based care. In this respect, the Dutch government 
will introduce a new financing system, known as care level financing (Dutch: ZZP 
financiering) in the sector that provides care to elderly people living independently. 
Care level financing has already been introduced in the sector for residential care for the 
elderly. In the past, institutions received money for the number of beds they operated, 
whereas the system is now working towards funding based on the number and type 
of clients receiving care from an institution. The funding for care in kind is therefore 
increasingly taking on the form of an individual-trailing budget (Ministerie van VWS, 
2009a). On the level of the individual elderly client a care level package describes 
what kind of care parts a particular type of client needs, as well as the intensity and 
amount of care (i.e. number of hours) to which a client is entitled (Ministerie van VWS, 
2009b). The results presented in this research may aid providers of care and related 
services (both to elderly people living independently and to elderly people living in a 
care residence) to restructure their care supply and delivery processes in line with the 
care level packages. Modularity might provide a useful way to divide the total range 
of supply into smaller components but at the same time organize these components 
in such a way that coherent packages can be configured. Moreover, the findings of 
this research point out the importance of other organizational aspects that need to 
be well thought-out to provide coherent packages, such as interfaces and appropriate 
processes for specification and reconfiguration. 

Another development in the Dutch health care sector that can be seen in the light of 
this research concerns the position of the bodies involved in carrying out the health 
care financing sources (i.e. health care insurers, care offices and municipalities). In 
the Netherlands, these parties act increasingly as representatives of health care clients 
in their relations with care providers. This also concerns elderly clients of long-term 
care and related services. In this role, the bodies involved in the effectuation of care 
financing aim to purchase care services at the best possible price that also gives 
high standards in regard to quality, accessibility and client-centeredness (Raad voor 
de Volksgezondheid en Zorg, 2008). This research gives clues on how providers of 
long-term care can improve the quality, transparency, and client-centeredness of care 
provided. We provided insight into the organization of care components as well as the 
mixing and matching of these components on the basis of individual client demands. 
As such, our research may aid health care financing bodies to set standards on the 
operational organization of long-term care providers to work towards their goals in 
care purchasing.
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Along the same line of reasoning, the results of this project might aid client councils 
and client interest groups in long-term care provision to elderly. These institutes very 
much support the trend towards demand-based provision of care and services. Our 
insights might help them to formulate advice to care providers on how to deal with 
client involvement and demand-based care supply in day-to-day care practices. 

9.6 Research limitations
The insights we have developed in this study, based on a review of the literature, a pilot 
study, and four main case studies, fill some of the voids we identified in the current 
body of knowledge on care and service modularity and demand-based care provision. 
Yet, each study has its limitations and leaves room for additional research or leads 
to new research questions. In this section, we address some of the limitations of this 
study and the difficulties we encountered in the research process. In the next section, 
we provide suggestions for future research. 

9.6.1 Research perspective 

One limitation of this study concerns the operations management perspective chosen. 
In particular, we have concentrated on the concept of modularity. Even though we have 
tried to bear in mind other perspectives that stem from either OM (such as process 
(re)design) or other research fields (such as social and behavioral studies), modularity 
was our main research lens. This has colored our assumptions, propositions, findings, 
and results. 

Our research perspective fed another limitation of this study. Since OM is concerned 
with the design and management of operations within an organization, we focused 
mainly on the supply side of long-term care provision. Since client involvement comes 
naturally with the specification and delivery of care, needs and demands of long-term 
care clients were taken into account, but only indirectly. Even though we assume that 
modularity will enable providers to put their clients at the center of care provision, we 
do not know whether modularity does indeed address those aspects of care provision 
that are considered important by long-term care clients since we did not research the 
demand side directly. 

9.6.2 Research field 

This study is based on empirical evidence from the long-term care sector and we 
therefore have tailored our insights on modularity and demand-based care to the 
situation and practices found in this setting. We tried to avoid this study being of interest 
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only for Dutch providers of long-term care and their members or researchers: we did 
not confine ourselves to literature regarding the Dutch care-for-the elderly sector and 
we used universally applicable language and constructs instead of care-for-the-elderly 
jargon in developing our insights. Even though we expect that because of this, the 
results and insights provided by this study will be broadly applicable to other health 
care and service environments, we have no empirical evidence for this. 

One difficulty we encountered in our empirical research was the unfamiliarity of the 
interviewees with the concepts under research in this study. A modular way of working 
was not deliberately chosen by the case organizations, rather the set-up of the financial 
system and resulting organizational choices brought the case organizations into a state 
of modularity. Although interviewees did recognize the aspects and practices related 
to modularity in their way of working, normally, they would not express themselves 
using modularity concepts nor think about their processes and products as being 
modular. Therefore we had to develop a common language. The modularity terms 
and labels used in this study are our well-considered interpretations of sector-related 
denominations as phrased by the interviewees. Even though we took measures in 
our data collection and analysis to warrant the quality of this research and prevent 
researcher bias and misinterpretations of the data collected, differences in language 
used could have influenced the study results. 

Another limitation concerns the breadth of our findings. The difficulties described 
above that we encountered during data collection influenced the selection of modularity 
aspects and practices on which we chose to focus. In general, we can say that the 
modularity dimensions that we investigated in detail concern those that are most easily 
understandable and most obvious from a user/interviewee perspective. We studied 
these dimensions by focusing on that phase of the total care process that provided most 
insight into a particular modularity aspect. So, each research question was studied from 
a different modularity angle and was addressed by using a different part of the total 
dataset. Our study, therefore, does not provide an all-embracing and integrated theory 
on modularity in long-term care. Rather, it provides cross sections on various important 
dimensions related to modularity that can eventually be part of such a theory.

9.6.3 Research methodology

We consider our research method as appropriate, considering the status of theory 
in our area of interest. Easton (2007) argues that when little theory is available even 
one case can be enough to start the theory-building process. To be able to draw solid 
conclusions on our rather novel subject (care modularity) we selected cases for literal 
replication only. Thereby, we focused on only one group of rather similar organizations 
which might have colored our findings. In addition, other case selection strategies might 
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have resulted in stronger or more in-depth research findings. Our case selection has 
been parallel, and as such this research has drawn on a single design in which we have 
mapped and analyzed modularity in the four cases at the same time. Sequential case 
research (conducting one study, analyzing the findings and based on these, conducting 
another case study) might have led to increasingly focused data collection as well as 
a larger depth of data collected. 

A final reflection concerns the validation of our findings in relation to wrong 
conceptualization and incomplete information. As explained in Chapter 4, we 
employed various tactics to sustain and support the validity of our findings such as data 
triangulation, member checks, expert meetings and the use of multiple coders. Still, 
a critical comment may be raised with regard to the data collected and analyzed. The 
interviewees indicated their unfamiliarity with modularity. Still, we deemed it necessary 
to provide the interviewees with only limited background knowledge to make sure that 
they would give us information based on actual working processes and procedures 
rather than statements colored by explanations of modularity theory. However, it 
should be noted that these difficulties may be the cause of discrepancies between the 
researcher’ interpretation of the data and the expressions used by interviewees.   

9.7 Future research
As mentioned before, our study has focused on the organization perspective. It would be 
both interesting and necessary to direct future research towards different perspectives. 
We would especially recommend further research from the client perspective in order to 
develop a full picture of the concept of modularity in care and service settings. Looking 
through the lens of the client/customer is undertaken mainly in management and 
marketing research (Johnston, 2008). Taking such a perspective towards modularity 
would provide insight into the aspects of care and service provision that are deemed 
important from a client point-of-view. Moreover, bringing together research from 
both an organization and a client perspective may enable the generation of some 
deeper insights as how to better understand and bring about improvement to the 
quality of services delivered (Johnston, 2008). It would thereby provide an interesting 
and important addition to the body of knowledge concerning modularity in care and 
services. To explore modularity from a client point-of-view, a research project started 
in April 2010 at the department of Tranzo at Tilburg University. This research project, 
then, is complementary to this Ph.D. research and the aim is to ultimately combine 
the insights and results of both studies.  

In this research, we focused on a selection of aspects and practices related to modularity. 
To develop a full picture of modularity in long-term care, research is required on other 

231

D
iscussion and conclusions

Chapter 9



dimensions related to the study of modularity. Examples of these dimensions are 
modular service architectures, service platforms, degree of coupling, and commonality 
sharing (Voss and Hsuan, 2009). Moreover, to build a comprehensive understanding 
of modularity in long-term care, future research should study various modularity 
aspects and dimensions simultaneously and focus on the integration of insights on 
all dimensions related to care and service modularity. 

We already stressed that this study is based on empirical evidence from the long-
term care sector. Even though we expect that our findings concerning modularity are 
applicable to other care and service fields, it is necessary to investigate this. Future 
research should, therefore, focus on a comparison of the insights we have developed 
with modularity practices in other care settings and in various service contexts. 
Other care settings have characteristics and typicalities that differ from the field of 
long-term care and it would be interesting to see if modularity is as applicable to, for 
example, types of care that concern a shorter time span, or types of care that face less 
(or even more) diversity, multiplicity and changeability in demand. Furthermore, it 
would be interesting to look for similarities and differences concerning modularity 
in different types of service settings and compare, for example, people-processing 
service settings such as health care with information-processing service settings (e.g. 
banking, insurance) and possession-processing service settings (e.g. maintenance). 
Finally, it would be interesting to compare, within a particular service setting, service 
providers that work in a modular fashion vis-à-vis those that do not. As such, insights 
can be gained in the choices and tradeoffs involved in both ways of working and their 
perceived advantages and disadvantages. 

For the purpose of this study, qualitative case studies were considered the most appropriate 
research methodology. To further develop and test theory on service modularity, however, 
other types of qualitative and quantitative research methodologies will be beneficial. Also 
to directly test the relation between modularity and demand-based care provision, future 
research will benefit from qualitative studies based on large sample sizes. 

Finally, the best way to assess the value of modularity in the field of long-term care is 
by means of a more thorough, conscious, and considered application of the concept in 
practice. It is therefore highly advisable to perform intervention studies in the field of 
long-term care for the elderly as well as in other care fields such as residential care for the 
elderly. In this respect, implementation practices should be carefully investigated and 
it is advisable to direct future research to influencing factors, effective implementation 
methods and strategies, capabilities needed by organizations and professionals, and 
changes that will be required in the health care environment to deal with a modular 
care and service system. As such, the transfer of scientific knowledge and insights to 
the day-to-day practice of long-term care providers will be assured.
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Putting the elderly care client rather than the care supplier at the center of long-term 
care processes and structures has been advocated by academics, politicians, and policy 
makers in various proposals on future care provision. However, how providers of 
long-term care for the elderly can actually provide demand-based care and services 
in their day-to-day practices and activities remains somewhat unclear. We chose to 
approach this issue from an operations management perspective, thereby focusing 
on the primary processes that produce and deliver the products of long-term care 
providers. In particular we studied the concept of modularity. Modularity is known as 
a good way to bring about customization and client focus, however, it has hardly been 
researched in long-term care for the elderly, or in care and service settings in general. 
The main purpose of this research therefore was to explore and advance modularity 
in long-term care for the elderly. The research aims were to advance knowledge on 
modularity beyond manufacturing, and to improve the provision of long-term care for 
the elderly and assist the sector in moving towards demand-based care provision. 

In the general introduction, as described in Chapter 1, a brief overview of background 
information is provided. First, it describes the general trends in the care-for-the-elderly 
sector that lead providers towards demand-based care provision. Second, the chapter 
introduces the field of (service) operations management, and in particular the concept 
of modularity and its related aspects, practices and achievements. Third, the chapter 
introduces the Dutch sector for long-term care for the elderly and addresses various 
characteristics of long-term care clients and their demands that need to be taken into 
account when exploring the concept of modularity for this target group. The chapter 
ends with stating the overall aim of this study, the research design and the research 
questions that will be addressed in this dissertation:  

 How can demand-based care be brought into practice on the operational 
level of care, welfare, and housing provision to elderly clients living 
independently? 

 Whether and how can design decisions contribute to different performance 
objectives in long-term care?

 How does modularity manifest itself in the specification and construction of 
demand-based care and service packages for independently living elderly? 

 How do interfaces manage the reconfiguration of modular services?

 How does personalization contribute to the provision of customized 
modular long-term care? 

 What modularity practices are currently used in long-term care provision 
in order to provide demand-based care? In addition, what gaps remain 
and how can these be resolved by means of modularity practices? 
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To address the question ‘How can demand-based care be brought into practice on 
the operational level of care, welfare, and housing provision to elderly clients living 
independently?’ we present an operationalization of demand-based care in Chapter 
2. To provide care and related services in a demand-based manner, we identified four 
dimensions to be taken into account simultaneously: choice, variation, client interaction, 
and joint delivery. Thereafter, we explored conceptually how the achievement of these 
dimensions can be supported by means of service operations management concepts, 
in particular modularity. To this end, literature on modularity reflecting its various 
aspects (components, modules, interfaces, packages) and practices (e.g. mix-and-
match, package configuration, package reconfiguration) as well as its various fields 
of application (i.e. manufacturing, services, and health care) was studied. Modularity 
would be helpful in achieving choice, variation, and joint delivery of care packages 
through the provision of relatively standardized components and modules that can 
be combined in many ways by means of standardized interfaces. At the same time, 
modularity could support the exploitation of analogies among elderly clients and 
thereby conceptually allows for efficient provision of care and service packages, which 
is another pressing factor faced by care providers. In addition to modularity, front 
office-back office configurations could allow the client to be actively involved in the 
care process. At the same time they might allow professionals to manage and control 
client interaction in this process when needed to support efficiency. We conclude that, 
conceptually speaking, the operational system, when set up in a modular fashion, 
seems promising in assisting care organizations in providing their elderly clients with 
demand-based care and service offerings without a rise in costs. The concept thereby 
enables the elaboration of the operational implications of demand-based care and 
putting client demand at the centre of care and service provision. 

Chapter 3 presents the results of a pilot study that was conducted to explore the 
feasibility of OM concepts in care for the elderly and thereby addresses the research 
question ‘Whether and how can design decisions contribute to different performance 
objectives in long-term care?’ To achieve particular strategic performance objectives, 
such as client orientation, speed, efficiency, and quality, decisions can be made regarding 
the optimal design for service processes. Based on demand characteristics (diversity 
in demand and complexity of demand), we presented four design configurations from 
which long-term care providers can choose to design their specification process. In this 
process it is determined which care and related service parts can and will be provided 
to each client. All configurations aimed to do well in terms of client orientation and 
efficiency, but differed in the way in which they bring this into practice: tasks performed 
in the presence and absence of the elderly client and the combination (coupling 
or decoupling) of different activities within one job. Empirical exploration of the 
proposed configurations showed that insight in actual client demand was important 
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for choosing the appropriate configuration. A segmentation approach towards demand 
(standardization of demand options) and a modular setup of supply (standardization 
of supply options) assisted in this. The creation of generic modular care packages, to be 
further fine-tuned in the specification process, made the configurations workable for 
employees while still enabling customization opportunities for clients. The proposed 
design configurations provide insight into how the needs of individual clients can be 
translated into a demand-based supply of care and services. In this, modularity might 
support the feasibility and attractiveness of the various design options. 

Together, Chapters 2 and 3 provided conceptual grounding for further empirical 
exploration of modularity in care and service provision to elderly people living 
independently. The methodology for the empirical part of this study is described in 
Chapter 4. The chapter presents the design and set-up of our case study research. We 
obtained data from four cases in the field of long-term care for the elderly. In each 
case organization we set up our data collection around the total care process. This 
process is the primary process of each organization and consists of several sub-stages 
and sub-processes. It starts when an elderly client enters the care organization for the 
first time and ends when the client leaves the organization because of recovery or 
death. Roughly speaking, the total care process consists of needs assessment and care 
package specification, care package delivery, and care package reconfiguration. In our 
data analysis, we related various aspects and practices of modularity to different phases 
of the care process and, as such, gained insight into particularities of modularity in 
the context of long-term care for the elderly. Insights, findings and results from the 
different perspectives taken are described in Chapters 5 to 8.

Chapter 5 addresses the research question ‘How does modularity manifest itself in 
the specification and construction of demand-based care and service packages for 
independently living elderly?’ and provides insight into how individual care and 
service components are mixed and matched. Based on our case research we showed 
that the specification of appropriate components for each client and the subsequent 
configuration of customized care and service packages took place in two phases: 
partly before and partly during care delivery. Early client involvement allowed for a 
combination of standard components that have a relatively low level of customization, 
whereas late client involvement allowed for adaptation of these components resulting 
in a higher level of customization. On the basis of our results, we propose that 
modularity theory should distinguish between the creation of modular offerings 
in care provision versus their creation in goods production, since our findings are 
the exact reverse of the state-of-the art knowledge in manufacturing modularity. A 
possible explanation for the differences between manufacturing and care modularity 
lies in the real-time element of care and related service provision. This implies 
that the client (as well as the care professional) only fully realizes what he gets at 
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the moment the services are delivered. Furthermore, the need to understand each 
elderly client receiving care holistically makes identification of needs and subsequent 
selection and combination of care components complicated at an early phase of 
package specification. Thus, interaction between client and professional, which 
increases in intensity over the course of the specification process, is required to bring 
up possibilities for adaptation, and allows modularity to evolve from combining a 
package out of standard components to the adaptation of these components to truly 
integrate the preferences and habits of individual elderly clients. For providers care 
to the elderly, our insights offer in-depth understanding of their complex and multi-
faceted specification process. The insights could help care and service providers to 
make well-considered decisions as to what level of client involvement to allow and 
the type of modularity to apply.

The application of modularity in service settings is not only valuable for the confi-
guration of customized packages but also for changing the modular service package 
along with changes in customer demand. Interfaces, providing the linkages between 
modular components that together make up a service package, play a major role in the 
configuration of modular services. Chapter 6 aims to further extend knowledge on 
modular service interfaces in the reconfiguration of modular care and service packages 
over time. To this end, it addresses the research question ‘How do interfaces manage the 
reconfiguration of modular services?’ Based on a structured review of available literature 
we identified that interfaces in modular services can be characterized by their aim 
(supporting variety or coherence) and the interacting objects they connect (compo-
nents or people), which results in the distinction of four interface types: substitution 
interface, arrangement interface, information guiding interface, and information 
rationalizing interface. Building on these insights, our empirical work sheds light on 
how the different types of interfaces are employed in the reconfiguration of modular 
care packages. Our findings revealed a dynamic pattern among these four types; the 
interface types are deployed in a continuous loop in the care process. Together, they 
enabled the signaling of changes in an elderly client’s situation and the according 
reconfiguration of the care and service package. Interfaces, thus, played a clear role 
in keeping modular care packages offered up to date and, besides forming the basis 
for variety and customization, they also formed the basis for package reconfiguration 
and on-going customization in long-term care for the elderly. Based on our findings, 
we recommend care and service providers to pay attention to the management of 
interactions among both components and people when providing modular services. 
Besides, to enable service reconfiguration organizations should have in place various 
interfacing mechanisms that work together in a continuous loop to signal changes in 
client demand and adapt services offered accordingly. 

Chapter 7 provides insight into how long-term care providers cope with heterogeneous 
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demands throughout the total care process. By addressing the research question ‘How 
does personalization contribute to the provision of customized modular long-term care?’ 
the chapter examines how the overall care package offered is adapted to the demands and 
preferences of individual clients. A review of the literature showed that customization 
of care supply can be achieved by means of modularity. Here, the focus is mainly on the 
effectuation of appropriate combinations of care and service components with respect 
to the technical contents of care. However, starting from the fact that care services are 
rather different from other services, literature also acknowledges that besides building on 
modular platforms and architectures, modular care provision is also about making the 
face-to-face interaction responsive to client needs and values. This drove us to investigate 
the contribution of personalization, being the adaptation of interpersonal interactions, 
in tuning customized modular care packages offered to client demand. Based on our 
empirical data we identified several forms of modularity that helped in the creation of 
customized care packages. In addition, and in line with existing literature, our empirical 
research suggested that package customization by means of modularity was not enough 
to provide care that is considered as truly demand-based. Personalization, even though 
largely practiced in a subconscious manner by many professionals, complemented 
customization in the sense that it focused on the adaptation of interpersonal interaction, 
whereas customization was concerned with the adaptation and fine-tuning of the care 
package contents. In addition, personalization played a role in effectuating possibilities 
for customization over time, which would assist providers of care for the elderly to 
continuously provide an up-to-date configuration of care and service components to 
each elderly client. Based on our findings we would recommend care organizations to 
be receptive to the interplay between customization and personalization and provide 
their professionals with means to effectuate both. 

Whereas Chapters 5 to 7 largely took an operations management viewpoint on 
modularity in long-term care for the elderly, Chapter 8 aims to present and reflect on 
the findings of this study from a health services research point-of-view. To this end, we 
address the following research questions: ‘What modularity practices are currently used 
in long-term care provision in order to provide demand-based care? In addition, what 
gaps remain and how can these be resolved by means of modularity practices?’ Starting 
from the basic aspects and practices of modularity, we explored empirically the use and 
application of modularity principles in the current working practices and processes of 
the four case organizations. Moreover, we related modularity to the four dimensions 
of demand-based care, as characterized in Chapter 2. Our findings revealed that a 
modular set-up of supply and the use of modular prototype packages were employed to 
arrange care and service supply transparently and assist providers of long-term care in 
providing their clients with options and variation. Moreover, modularization of activities 
taking place in the specification process allowed the case organizations to manage 

Modular Care Provision



client involvement but still provide customized packages of care and services. This was 
achieved by sequencing and executing standardized activities early in the specification 
process and postponing customization activities until later in the process. Practices for 
joint delivery could hardly be identified from a modularity point-of-view; partitions 
between teams, departments, and organizations were highly prevalent. Literature 
recommends arranging and organizing working teams in a modular fashion to break 
down these barriers and overcome a fragmented approach to care provision. Based 
on our findings, we recommend that to fully profit from the potential of modularity, 
care providers should take into account the concept in the arrangement and set-up of 
products, processes, and teams of people. An adequate set-up of an organization’s care 
and services components, as well as its specification process activities, is indispensible 
for long-term care providers who aim to do better in terms of choice, variation, and 
client interaction. Moreover, long-term care providers could benefit from joint provision 
of care and services by means of modular working teams. 

The general discussion, as described in Chapter 9, presents an overarching reflection 
on the six studies (one conceptual study, one pilot study and four empirical studies) 
presented in this dissertation. It thereby integrates the partial research contributions 
of the individual chapters of this dissertation that each focused on a different angle 
of modularity and/or demand-based care. The chapter presents the main research 
contributions with respect to the dimensions of modularity that were important in 
this study: components, modules, interfaces, and packages. In addition, the chapter 
presents our overarching conclusions concerning modularity in long-term elderly care 
and we highlight scientific contributions to the various streams and fields of literature 
that we used, being modularity literature, literature stemming from service operations 
management, and health services literature. Furthermore, implications for practice 
are formulated, and the chapter ends with study limitations and recommendations 
for future research.  

The main theoretical conclusions concerning modularity in long-term care for the 
elderly are: 

 The use of modularity aspects and practices is influenced by people 
involved in the care process. 

 Heterogeneity among clients facilitates the application of 
modularity practices; heterogeneity within the demands of 
a single client might complicate or intensify the modularity 
practices required. 

 Professionals help the customization potential but might 
limit the efficiency potential to be achieved by modularity 
practices.
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 The interaction between long-term care clients and professionals 
contributes to the degree to which the care package can be 
customized and fine-tuned to an individual client’s needs and 
wants. 

 To make modularity work in a long-term care setting, a dynamic view 
on modularity seems a prerequisite to be able to take into account actual 
client needs and configure appropriate care and service packages. 

 Embedding modularity in an organization’s products, processes and 
organizational arrangement of people seems necessary to work towards 
the provision of demand-based care offerings. 

 Modularity aspects and practices contribute to the provision of demand-
based care packages in all phases of the long-term care process. 

To advance the sector of long-term care for the elderly towards the aim of demand-
based care provision, we recommend providers of long-term care to use this study to 
reconsider the way in which they specify, configure, deliver, and reconfigure their care 
and service packages. When aiming to use modularity in their daily operations, it is 
important that providers consider the arrangement of their total care delivery system 
(i.e. the arrangement of care products as well as processes and people) and take into 
account the flow of the client and his demands through the care process as a whole. 
In addition, mechanisms are required that enable packages to evolve over time. A 
range of supply organized in modules and the two-phase specification process, where 
customization activities primarily take place in the last phase, enable the evolvement 
of care packages in the specification process. During on-going care delivery, different 
types of interfaces manage and support the reconfiguration of packages since they 
allow for variation in the package contents and re-establish coherence between package 
components.

With respect to the role of elderly clients in modular care provision, we recommend 
providers to analyze the characteristics of client demands. This could help organizations 
to identify client segments and pre-arrange care packages that would allow them 
to profit from analogies among different clients or client groups. To encompass all 
aspects of individual client demand, interactions with the client should take place in 
the care process as a whole, however, these interactions can be managed by means of 
postponement practices. 

Concerning the role of care professionals in modular care provision, we would advise 
providers to be conscious of the various ways in which professionals can influence 
care package construction and delivery and provide their service workers with the 
skills and means to achieve proper customization of care and service supply as well 
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as personalization of interpersonal interactions. In addition, information exchange 
among professionals, and between client and professional, should be supported and 
streamlined, not only for proper care package configuration, but also for appropriate 
reconfiguration of packages over time. 
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In de langdurige ouderenzorg willen zowel wetenschappers als politici en beleidsmakers 
niet langer de zorgaanbieder maar de cliënt en diens zorgvraag in het centrum van 
structuren en processen plaatsen. Maar hoe aanbieders van langdurige zorg- en 
dienstverlening aan oudere cliënten vervolgens hun dagelijkse werkwijzen dienen in te 
richten om deze demand-based care visie in de praktijk te brengen, blijft onduidelijk. 
Wij hebben ervoor gekozen om dit vraagstuk te benaderen vanuit een operations 
management perspectief. Daarmee hebben we ons gericht op de primaire processen 
waarmee de producten van zorgaanbieders geproduceerd en geleverd worden. In 
het bijzonder hebben we het concept modularity onderzocht. Modularity staat erom 
bekend dat het maatwerk en cliëntgerichtheid kan bewerkstelligen door de producten 
en processen van een organisatie op een bepaalde manier in te richten en te organiseren. 
Het concept is echter nog nauwelijks onderzocht in de langdurige ouderenzorg of in 
zorg- en dienstencontexten in zijn algemeenheid. Het hoofddoel van dit onderzoek 
was daarom om modularity in de langdurige ouderenzorg te exploreren en verder uit 
te werken. De doelstellingen van dit promotieonderzoek waren: het creëren van kennis 
over modularity buiten een industriële context en het verbeteren van de langdurige 
zorgverlening aan zelfstandig wonende ouderen door de sector assisteren op haar weg 
richting demand-based care. 

De algemene introductie in Hoofdstuk 1 beschrijft allereerst de ontwikkelingen in de 
ouderenzorgsector die leiden tot de trend richting demand-based care. Ten tweede 
introduceert het hoofdstuk het vakgebied (service) operations management en in het 
bijzonder het concept modularity met daaraan gerelateerde aspecten, toepassingen 
en resultaten. Ten derde introduceert het hoofdstuk de Nederlandse sector van zorg- 
en dienstverlening aan zelfstandig wonende ouderen en behandelt het verschillende 
karakteristieken van oudere cliënten en hun vragen en behoeften die meegenomen 
dienen te worden bij het exploreren van modularity voor deze doelgroep. Het hoofdstuk 
eindigt met het hoofddoel van deze studie, de onderzoeksopzet en de onderzoeksvragen 
die worden behandeld in dit proefschrift:

 Hoe kan demand-based care in praktijk gebracht worden op het opera-
tionele niveau van zorg- en aanverwante dienstverlening in welzijn en 
wonen aan zelfstandig wonende ouderen? 

 Hoe kunnen ontwerpbeslissingen bijdragen aan verschillende prestatie-
doelstellingen in langdurige zorgverlening?

 Hoe manifesteert modularity zich in de specificatie en constructie van demand-
based zorg- en dienstenarrangementen voor zelfstandig wonende ouderen? 

 Hoe managen interfaces het hercombineren van modulaire diensten?

 Hoe draagt personalisatie bij aan het verlenen van gecustomiseerde 
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modulaire langdurige zorgverlening?

 Welke modulaire toepassingen worden op dit moment gebruikt in de 
langdurige zorgverlening om demand-based care te leveren? Daarnaast, 
welke blinde vlekken kunnen we identificeren en hoe kunnen deze worden 
opgelost door middel van modularity?  

Om in Hoofdstuk 2 de vraag ‘Hoe kan demand-based care in praktijk gebracht worden 
op het operationele niveau van zorg en aanverwante dienstverlening in welzijn en wonen 
aan zelfstandig wonende ouderen?’ te beantwoorden, presenteren we allereerst een 
operationalisatie van het begrip ‘demand-based care’. Uit de literatuur kunnen vier 
dimensies worden afgeleid die gezamenlijk zorgen voor het demang-based verlenen 
van zorg en aanverwante diensten: keuzemogelijkheden, variatie, cliëntinteractie en 
gezamenlijke levering. Vervolgens hebben we conceptueel geëxploreerd hoe deze 
dimensies gerealiseerd kunnen worden met behulp van service operations management 
concepten, in het bijzonder modularity. Hiertoe hebben we literatuur bestudeerd over 
modularity en de verschillende hieraan gerelateerde aspecten (componenten, modules, 
interfaces, arrangementen), toepassingen (bijvoorbeeld mix-and-match, samenstelling 
van arrangementen, wijziging van arrangementen) en toepassingsgebieden (goederen, 
diensten en zorg). Door het aanbieden van relatief gestandaardiseerde componenten 
en modules, die op allerlei manieren gecombineerd met elkaar gecombineerd kunnen 
worden, kan modularity behulpzaam zijn in het realiseren van keuzemogelijkheden 
en variatie in en gezamenlijke levering van zorgarrangementen. Tegelijkertijd kan 
modularity een efficiente verlening van zorg- en dienstenarrangementen ondersteunen 
(wat voor veel zorgverleners een belangrijk streven is) doordat modularity het 
mogelijk maakt om overeenkomsten tussen ouderen te exploiteren. Naast modularity 
kunnen front-office back-office configuraties aanbieders helpen om de cliënt actief 
te betrekken bij het zorgproces, maar ook om de onzekerheden die in een organisatie 
worden geïntroduceerd door interactie met de cliënt te managen en onder controle 
te houden. We concluderen dat, conceptueel gezien, een modulaire opzet van het 
operationele systeem veelbelovend lijkt om ouderenzorgaanbieders te ondersteunen in 
het verlenen van demand-based en efficiënte zorg en diensten. Het concept modularity 
lijkt daarmee geschikt om de operationele implicaties van demand-based care en het 
centraal stellen van de klantvraag door te vertalen in de dagelijkse werkzaamheden 
in zorg- en dienstverlening aan zelfstandig wonende ouderen. 

Hoofdstuk 3 presenteert de resultaten van een pilot study waarin we de uitvoerbaarheid 
van OM concepten in de ouderenzorg hebben verkend en de volgende onderzoeksvraag 
hebben beantwoord: ‘Hoe kunnen ontwerpbeslissingen bijdragen aan verschillende 
prestatiedoelstellingen in langdurige zorgverlening? Om bepaalde strategische prestatie-
doelstellingen, zoals cliëntoriëntatie, snelheid, efficiëntie en kwaliteit, tot stand te 

Sam
envatting



252

brengen, dient een organisatie afwegingen te maken met betrekking tot het optimale 
ontwerp van dienstenprocessen. In het specificatieproces van zorgaanbieders wordt 
bepaald welke zorg- en dienstencomponenten aan elke cliënt geleverd kunnen en zullen 
gaan worden. Op basis van vraagkarakteristieken (diversiteit in en complexiteit van de 
vraag voor zorg en aanverwante dienstverlening) stellen we vier ontwerpconfiguraties 
voor waaruit aanbieders van langdurige ouderenzorg kunnen kiezen bij het ontwerpen 
van hun specificatieproces. Alle configuraties streven naar goede prestaties op de 
doelstellingen cliëntoriëntatie en efficiëntie maar verschillen in de wijze waarop ze dit in 
de praktijk brengen. Dat wil zeggen, of activiteiten worden uitgevoerd in aanwezigheid 
of afwezigheid van de oudere cliënt (front office of back office) en of verschillende 
activiteiten in één functie gecombineerd zijn (koppeling of ontkoppeling). Empirische 
toetsing van de voorgestelde configuraties liet zien dat inzicht in de daadwerkelijke 
klantvraag belangrijk was voor het kiezen van de meest geschikte configuratie. Een 
segmentatiebenadering van de vraagkant (standaardisatie van de vraagkant) en 
een modulaire opzet van de aanbodkant (standaardisatie van keuzemogelijkheden) 
assisteerden hierbij. Het creëren van generieke modulaire zorgarrangementen, die 
verder afgestemd kunnen worden in het specificatieproces, maakten de configuraties 
werkbaar voor medewerkers. Tegelijkertijd lieten deze generieke arrangementen 
ruimte voor aanpassingen op de situatie van een individuele cliënt. Samenvattend 
bieden de voorgestelde ontwerpconfiguraties inzicht in hoe de vragen en behoeften 
van individuele cliënten vertaald kunnen worden in een demand-based aanbod van 
zorg en diensten. Modularity kan de toepasbaarheid en aantrekkelijkheid van de 
verschillende ontwerpmogelijkheden ondersteunen. 

Hoofdstuk 2 en 3 gaven samen de conceptuele ondergrond van dit promotieonderzoek 
op basis waarvan modularity in zorg- en dienstverlening aan zelfstandig wonende 
ouderen verder empirisch is geëxploreerd. De methodologie voor het empirische deel 
van dit promotieonderzoek is beschreven in Hoofdstuk 4. Dit hoofdstuk presenteert 
het ontwerp en de opzet van het case study onderzoek. We verzamelden data van 
vier casussen in de context van langdurige zorg- en dienstverlening aan zelfstandig 
wonende ouderen. In elke case organisatie hebben we onze dataverzameling opgezet 
rondom het totale zorgproces. Dit proces is het primaire proces van elke organisatie 
en bestaat uit verschillende subfases en subprocessen. Het begint wanneer een oudere 
cliënt de zorgorganisatie voor de eerste keer benadert en eindigt wanneer de cliënt uit 
zorg gaat vanwege herstel of overlijden. Globaal gesproken bestaat het totale zorgproces 
uit ‘specificatie van behoeften en het zorg- en dienstenarrangement’, ‘levering van het 
arrangement’ en ‘aanpassen van het arrangement’. In onze data-analyses hebben we 
verschillende aspecten en toepassingen van modularity gerelateerd aan de verschillende 
fasen van het zorgproces. Daardoor hebben we inzicht gekregen in de bijzonderheden 
van modularity in de context van langdurige zorg- en dienstverlening aan zelfstandig 
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wonende ouderen. Inzichten, bevindingen en resultaten van de diverse perspectieven 
zijn beschreven in de hoofdstukken vijf tot en met acht.

Hoofdstuk 5 beantwoordt de onderzoeksvraag ‘Hoe manifesteert modularity zichzelf 
in de specificatie en constructie van demand-based zorg en zorgarrangementen voor 
zelfstandig wonende ouderen?’ en geeft daarmee inzicht in hoe individuele zorg- en 
dienstencomponenten met elkaar worden gecombineerd (gemixt en gematcht). Van-
uit ons case onderzoek blijkt dat de specificatie van benodigde componenten, en de 
daarop volgende configuratie van zorg- en dienstenarrangementen, plaatsvindt in 
twee fasen: deels voor en deels tijdens de zorgverlening. Wanneer de cliënt vroeg in 
het specificatieproces wordt betrokken voor het achterhalen van diens wensen en 
behoeften kunnen vrij standaard componenten met elkaar gecombineerd worden. 
Dit leidt tot een relatief laag niveau van customisatie van het arrangement. Wanneer 
de cliënt, daarentegen, laat in het proces betrokken wordt, en de behoeftespecificatie 
gelijktijdig met de zorgverlening plaatsvindt, kunnen deze componenten worden 
aangepast aan de individuele wensen van de cliënt. Dit resulteert in een hoger niveau 
van customisatie. Onze bevindingen zijn exact het tegenovergestelde van de state of art 
kennis in productiemodularity, waar gesteld wordt dat vroege betrokkenheid van de 
cliënt leidt tot een hoge mate van productcustomisatie en late betrokkenheid tot een 
lage mate van productcustomisatie. Daarom stellen we op basis van onze resultaten 
voor om in theorievorming over modularity onderscheid te maken tussen het creë-
ren van modulair aanbod binnen de zorg versus het creëren van modulair aanbod in 
industriële omgevingen. De verschillen tussen productmodularity en zorgmodularity 
vallen mogelijk te verklaren vanuit het ‘real-time’ element van zorg- en aanverwante 
dienstverlening. Dit betekent dat de cliënt (en de zorgprofessional) pas echt weet en 
ervaart wat hij of zij krijgt op het moment dat de diensten daadwerkelijk geleverd 
worden. Daarnaast maakt de noodzaak om de oudere cliënt als geheel te beschou-
wen de identificatie van behoeften en de daaropvolgende selectie en combinatie van 
dienstencomponenten gecompliceerd in een vroege fase van het specificatieproces. 
Intensieve interactie tussen cliënt en professional is dus nodig om mogelijkheden 
voor componentaanpassingen aan het licht te brengen. Daarmee kan het gebruik 
van modularity zich ontwikkelen van het combineren van standaard componenten 
in een arrangement naar het aanpassen van deze componenten om als zodanig de 
voorkeuren en gebruiken van individuele oudere cliënten in het arrangement te inte-
greren. Onze resultaten geven aanbieders van zorg aan zelfstandig wonende ouderen 
diepgaand inzicht in hun complexe specificatieproces. Deze inzichten kunnen zorg- 
en dienstenaanbieders helpen om afwegingen te maken over het beoogde niveau van 
cliëntbetrokkenheid en het type modularity dat men wil toepassen in het specificeren 
en samenstellen van zorg- en dienstenarrangementen.

Het is bekend dat interfaces, die de verbindingen vormen tussen modulaire compo-
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nenten in een dienstenarrangement, een grote rol spelen in het creëren van modulaire 
diensten. De toepassing van modularity en, meer specifiek, van interfaces, lijkt echter 
niet alleen van belang voor het samenstellen van gecustomiseerde arrangementen, 
maar ook voor het aanpassen van het modulaire dienstenarrangement wanneer de 
cliëntvraag verandert. Hoofdstuk 6 beoogt daarom kennis te vergroten over interfaces 
in het aanpassen van modulaire zorg- en dienstenarrangementen door de tijd heen. 
Daarmee behandelt het hoofdstuk de onderzoeksvraag ‘Hoe managen interfaces het 
hercombineren van modulaire diensten?’ Op basis van een gestructureerde literatuur-
review hebben we onderscheid gemaakt tussen interfaces op basis van hun doel (on-
dersteunen van variëteit of samenhang) en op basis van de inter-acterende objecten 
die ze verbinden (componenten of mensen). Dit resulteerde in vier verschillende 
interfacetypen: ‘substitution interface’, ‘arrangement interface’, ‘information guiding 
interface’ en ‘information rationalizing interface’. Voortbouwend op deze conceptuele 
inzichten laat ons empirisch werk zien hoe de verschillende typen interfaces worden 
ingezet tijdens hercombineren van modulaire zorg- en dienstenarrangementen. Alle 
interface typen worden gebruikt in het proces waarin zorg- en dienstenarrangementen 
worden aangepast. Daarnaast brengen onze bevindingen een patroon aan het licht in 
de volgorde waarin de vier interface typen worden ingezet. Gezamenlijk zorgen de 
interfaces ervoor dat veranderingen in de situatie van een oudere cliënt allereerst ge-
signaleerd kunnen worden en dat vervolgens de benodigde aanpassingen plaatsvinden 
in het zorg- en dienstenarrangement, zowel in benodigde componenten als tussen 
betrokken professionals. Interfaces spelen daarmee een duidelijke rol in het up-to-date 
houden van modulaire zorgarrangementen. Samenvattend spelen interfaces, naast dat 
ze de basis voor variëteit en customisatie vormen, ook een grote rol in het hercombi-
neren en doorlopend customiseren van zorg- en dienstenarrangementen. 

Op basis van onze bevindingen raden we aanbieders van zorg en diensten aan om 
in het aanbieden van modulaire arrangementen aandacht te besteden aan interacties 
tussen zowel componenten als tussen mensen. Daarnaast zouden organisaties, om het 
hercombineren van diensten te bewerkstelligen, verschillende interfacemechanismen 
moeten instellen die doorlopend met elkaar samenwerken om zo veranderingen in 
de klantvraag te signaleren en de aangeboden diensten op deze veranderingen aan 
te passen. Hoofdstuk 7 geeft inzicht in hoe zorgverleners omgaan met heterogene 
cliëntvragen in het totale zorgproces. Startend vanuit de onderzoeksvraag ‘Hoe 
draagt personalisatie bij aan het verlenen van klantgerichte modulaire chronische zorg?’ 
onderzoeken we in dit hoofdstuk op welke manieren het totale zorgarrangement dat 
aangeboden wordt, wordt aangepast aan de behoefte en voorkeuren van individuele 
cliënten. Een literatuurreview laat zien dat customisatie van het zorgaanbod bereikt 
kan worden door middel van modularity. De focus ligt hierbij voornamelijk op het 
realiseren van geschikte combinaties van zorg- en dienstencomponenten uitgaande 
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van de ‘zorgtechnische’ inhoud van deze componenten. Maar, vanuit de wetenschap 
dat zorgdiensten wezenlijk verschillen van andere diensten, zien we in de literatuur 
dat naast het creëren van arrangementen vanuit modulaire platforms en architecturen, 
modulaire zorgverlening ook gaat over het aanpassen van persoonlijke interacties op 
de wensen en behoeften van de cliënt. Vanuit dit startpunt hebben we de bijdrage van 
personalisatie, i.e. het aanpassen van inter-persoonlijke interacties, aan het aanpassen 
van gecustomiseerde modulaire zorgarrangementen onderzocht. Op basis van onze 
empirische data hebben we diverse vormen van modularity geïdentificeerd waarmee 
gecustomiseerde arrangementen gecreëerd worden. Daarnaast, in lijn met bestaande 
literatuur, lieten onze data zien dat het customiseren van arrangementen door middel 
van modularity niet voldoende is om zorgverlening compleet demand-based te maken. 
Personalisatie lijkt customisatie te complementeren, ook al wordt het voornamelijk 
onbewust toegepast door zorgprofessionals. Personalisatie richt zich, zowel tijdens 
het specificeren als tijdens het leveren van zorg- en dienstenarrangementen, op het 
aanpassen van de interactie tussen de cliënt en de zorgprofessional, waar customisatie 
zich alleen richt op het aanpassen en finetunen van de inhoud van het zorgarrangement. 
Daarnaast speelde personalisatie een rol in het effectueren van mogelijkheden voor 
customisatie door de tijd heen. Dit kan aanbieders van zorg aan ouderen helpen in 
het aanbieden van arrangementen die continu up to date zijn. Op basis van onze 
bevindingen raden we zorgorganisaties aan in het totale zorgproces aandacht te 
besteden aan mogelijkheden voor zowel customisatie als personalisatie en om hun 
professionals te ondersteunen met kennis en middelen om beide in de praktijk te 
brengen.

Waar we in Hoofdstuk 5 tot en met 7 zorgmodularity overwegend vanuit een operations 
management oogpunt hebben benaderd, presenteren we in Hoofdstuk 8 de bevindin-
gen van onze studie vanuit een zorgperspectief. Hiertoe behandelen we de volgende 
onderzoeksvragen: Welke modulaire toepassingen worden op dit moment gebruikt in 
de langdurige zorgverlening om demand-based care te leveren? Daarnaast, welke blinde 
vlekken kunnen we identificeren en hoe kunnen deze worden opgelost door middel van 
modularity? Startend vanuit de basisaspecten en praktijken van modularity hebben 
we het gebruik en de toepassing van modularity principes empirisch geëxploreerd in 
de huidige werkwijzen en processen van de vier case organisaties. Bovendien hebben 
we modularity gerelateerd aan de vier operationele dimensies van demand-based care, 
zoals gepresenteerd in Hoofdstuk 2. Onze bevindingen laten zien dat een modulaire 
opzet van het aanbod en het gebruik van modulaire prototype arrangementen worden 
toegepast om zorg- en dienstencomponenten transparant te organiseren en aanbieders 
te assisteren in het bieden van keuze en variatie. Daarnaast zien we modularisatie van 
activiteiten in het specificatieproces. Dit helpt de case organisaties om gecustomiseerde 
arrangementen van zorg en diensten aan te bieden maar tegelijkertijd cliëntbetrokken-
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heid onder controle te houden. Dit wordt bereikt door gestandaardiseerde activiteiten 
vroeg in het specificatieproces uit te voeren en aanpassingsactiviteiten, waarvoor inten-
sieve interactie nodig is, uit te stellen tot later in het proces. Toepassingen die zorgen 
voor gezamenlijke levering hebben we nauwelijks kunnen identificeren vanuit een 
modularity oogpunt; scheidingen tussen teams, afdelingen en organisaties waren alom 
aanwezig. Om deze scheidingen te doorbreken en een gefragmenteerde benadering van 
zorgverlening te voorkomen, raadt modularity literatuur aan om teams modulair op 
te zetten en te organiseren. Op basis van onze inzichten raden we zorgaanbieders aan 
om modularity door te voeren in de opzet en structurering van producten, processen 
en teams van professionals, om zo maximaal te kunnen profiteren van de potentie van 
dit concept. Een adequate opzet van de zorg- en dienstencomponenten en de activi-
teiten in het specificatieproces zijn onmisbaar voor aanbieders die ernaar streven om 
keuze, variatie en cliëntbetrokkenheid te stimuleren. Daarnaast kunnen aanbieders 
van langdurige ouderenzorg gezamenlijke levering bevorderen door gebruik te maken 
van modulaire teams. 

De algemene discussie, beschreven in Hoofdstuk 9, bevat een overkoepelende reflectie 
op de zes studies (één conceptuele studie, één pilot studie en vier empirische studies) 
die in dit proefschrift zijn gepresenteerd. Daarmee integreert het hoofdstuk de 
deelbijdragen van de voorgaande hoofdstukken die elk een verschillende invalshoek van 
modularity en / of demand based care hebben behandeld. Eerst worden de voornaamste 
bijdragen aan de dimensies van modularity belangrijk waren in dit onderzoek 
(componenten, modules, interfaces en arrangementen) besproken. Daarna presenteert 
het hoofdstuk de overkoepelende conclusies aangaande modularity in de langdurige 
zorg- en dienstverlening aan zelfstandig wonende ouderen. Vervolgens worden de 
wetenschappelijke bijdragen aan de verschillende onderzoeksvelden waarvan gebruik 
is gemaakt in dit promotieonderzoek behandeld, namelijk de bijdragen aan modularity 
literatuur, service operations management literatuur en zorgliteratuur. Implicaties voor 
de praktijk worden gepresenteerd en het hoofdstuk eindigt met de beperkingen van 
dit onderzoek en aanbevelingen voor toekomstig onderzoek. 

De voornaamste theoretische conclusies aangaande modularity in zorg- en dienstver-
lening aan zelfstandig wonende ouderen zijn:

 Het gebruik van modularity aspecten en toepassingen wordt beïnvloed 
door mensen die betrokken zijn bij het zorgproces.

 Heterogeniteit tussen cliënten vergemakkelijkt de toepassing 
van modularity; heterogeniteit in de vragen van een individuele 
cliënt kunnen mogelijk de toepassing van benodigde modularity 
praktijken compliceren of intensiveren. 
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 Professionals helpen het customisatie-potentieel, maar beper-
ken mogelijk het efficiëntie-potentieel dat bereikt kan worden 
door de toepassing van modularity.

 De interactie tussen cliënten van langdurige ouderenzorg en 
professionals draagt bij aan het de mate waarin het zorgar-
rangement kan worden gecustomiseerd en aangepast aan de 
wensen en behoeften van een individuele cliënt. 

 Om modularity te kunnen laten werken in de context van langdurige 
zorg- en dienstverlening aan zelfstandig wonende ouderen, lijkt een 
dynamische kijk op modularity een voorwaarde. Alleen dan kan rekening 
gehouden worden met de werkelijke behoeften van een cliënt en een kan 
een daarop aansluitend zorg- en dienstverleningsarrangement worden 
samengesteld. 

 Het verankeren van modularity in de opzet van producten, processen 
en professionals lijkt noodzakelijk om te toe te werken naar het verlenen 
van demand-based care. 

 Aspecten en toepassingen van modularity dragen bij aan het bieden van 
demand-based arrangementen in alle fasen van het zorgproces. 

Om de langdurige ouderenzorgsector te laten bewegen in de richting van demand-based 
care raden we aanbieders aan om dit onderzoek te gebruiken om de manier waarop 
ze zorgarrangementen specificeren, leveren en aanpassen te heroverwegen. Wanneer 
zij ernaar streven om modularity in hun dagelijkse werkzaamheden te gebruiken, 
dienen aanbieders dit op te nemen in de opzet van hun totale zorgleveringsysteem 
(i.e. de opzet van zorgproducten, -processen en -professionals). Daarnaast is het 
belangrijk om de gang van de cliënt en zijn behoeften door het gehele zorgproces 
te bekijken. Ook zijn mechanismen benodigd die ervoor zorgen dat arrangementen 
door de tijd heen aangepast kunnen worden. In de specificatiefase ondersteunen 
een modulair georganiseerd assortiment van zorg en diensten componenten en het 
twee-fasen specificatieproces waar customisatieactiviteiten voornamelijk in de laatste 
fase plaatsvinden de ontwikkeling van modulaire zorgarrangementen. Tijdens de 
zorglevering geleiden en ondersteunen verschillende typen interfaces het aanpassen 
van arrangementen. 

Met betrekking tot de rol van oudere cliënten in modulaire zorgverlening raden we 
aanbieders aan om vraagkarakteristieken te analyseren. Dit kan organisaties helpen 
om cliëntsegmenten te identificeren en vooraf zorgarrangementen samen te stellen 
die gebaseerd zijn op overeenkomsten tussen verschillende cliënten of cliëntgroe-
pen. Om in te kunnen spelen op alle aspecten van de individuele zorgvraag dienen 
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interacties met de cliënt plaats te vinden in het gehele zorgproces. De onzekerheden 
die deze interacties, vanuit de organisaties gezien, met zich kunnen meebrengen, 
kunnen onder controle gehouden worden door activiteiten die samen met de cliënt 
uitgevoerd dienen te worden, te centreren en deze zo laat mogelijk in deelprocessen 
te laten plaatsvinden. 

Met betrekking tot de rol van zorgprofessionals in modulaire zorgverlening raden we 
aanbieders aan om alert te zijn op de verschillende manieren waarop professionals het 
samenstellen en leveren van arrangementen kunnen beïnvloeden. Daarnaast raden 
we aanbieders aan hun werknemers de vaardigheden en middelen te verschaffen die 
ervoor zorgen dat zowel customisatie van het zorg- en dienstenaanbod als personalisatie 
van inter-persoonlijke interacties bereikt kan worden. Daarnaast dient informatie-
uitwisseling tussen professionals en tussen professionals en cliënten ondersteund en 
gestroomlijnd te worden, niet alleen om te zorgen voor een goede samenstelling van 
zorgarrangementen maar ook om het aanpassen van arrangementen door de tijd heen 
te ondersteunen.
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