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Digital infrastructure evolution as generative entrenchment: The 

formation of a core-periphery structure 

Abstract 

This paper empirically investigates the process by which a digital infrastructure evolved and took the 

architectural form of a digital platform as a core-periphery structure over a 20-year period. Our study 

pays special attention to the developmental dependencies of the components of the infrastructure’s in-

stalled base and how the interdependencies between the platform core and periphery evolve over time. 

We use the notion of “generative entrenchment” to provide an account of the formation and unfolding 

of a core-periphery structure from an evolving digital infrastructure that highlights three aspects of the 

process. First, the process of architectural evolution that our study depicts, comprises three phases show-

ing a gradual reversal of the entrenchment relationship of the platform core and periphery: 1) Entrench-

ment of the periphery; 2) Mutual entrenchment of the core and periphery; and 3) Entrenchment of the 

core. Second, we show how the generatively entrenched infrastructure’s installed base shaped the deci-

sions and choices regarding the initial platform core. Third, we identify three architectural practices 

(creating redundancy in the core; augmenting the core with novelty; and reducing the heterogeneity of 

an entrenched peripherical component and later integrating it into the core) that weakened the entrench-

ment of the peripherical components, amplified the role of the core, and consolidated the core-periphery 

structure. 

Keywords: Digital infrastructure, Digital platform, Architecture, Core-periphery structure, Generative 

Entrenchment, Evolution, Installed base. 

1. Introduction 

Digital infrastructures have become deeply embedded in many domains of society, supporting the oper-

ations of both organizations and entire sectors, and serving as the basis for a myriad of new services. 

Digital infrastructures are recursively composed of collections of interconnected socio-technical sys-

tems with distributed forms of control that have been implemented over the years through a gradual 

accumulation and entanglement of digital functionalities, sub-systems, processes, practices, and norms 

(Tilson et al. 2010). The management of digital infrastructures is challenging since they cannot always 

adapt to changing demands of different user communities (Hanseth and Lyytinen 2010). One way to 

address this adaptability problem is through the reorganization of digital infrastructures into digital plat-

form architectures (Constantinides et al. 2018).  

Literature suggests that platform architectures are a means to reduce the complexity of managing digital 

infrastructures (de Reuver et al. 2018; Tiwana 2014), to make them interoperable (Rolland et al. 2018), 

evolvable (Baldwin and Woodard 2009) and generative (Hanseth and Rodon 2021; Henfridsson and 

Bygstad 2013), and to enable new forms of data production (Alaimo et al. 2020) or innovation from 

third-parties (Kazan et al. 2018; Yoo et al. 2010). Despite the empirical evidence of the potential impact 



   

 

of organizing digital infrastructure architectures into digital platform architectures, we still do not un-

derstand the process by which a digital infrastructure can take the form of a digital platform.  

To fill this gap, this paper studies the transformation of the form of a digital infrastructure into a digital 

platform in a regulated, data sensitive sector, in the context of public healthcare. Public healthcare has 

been historically characterized by the multiplicity of heterogeneous systems and networks connected 

and exchanging data via socio-technical gateways where control has been distributed among different 

entities (Aanestad et al. 2017). In this context, the formation of digital platforms has been driven by the 

need for regulation and comparison of the activity of health providers and practitioners (Shapiro et al. 

2011), enabling the sharing of health information among providers and making their electronic health 

records interoperable (Vest 2012), or developing new forms of citizen-centric and personalized health 

(Nohr et al. 2017; Wadmann and Hoeyer 2018). 

Literature conceptualizes digital platform architectures as exhibiting a core-periphery structure where 

the highly-reusable, stable and generic functionality goes into the core, and the functionality with the 

highest uncertainty and variability goes into the periphery (Baldwin and Woodard 2009; Tiwana 2014). 

The components of the core constitute a substrate on which the periphery is built. Hence, the peripherical 

components are dependent on the core components. Based on this conceptualization of the architecture 

of digital platforms, the process by which a digital infrastructure takes the form of a digital platform 

entails gradually disentangling the collections of distributed and interconnected systems forming the 

installed base of the digital infrastructure, adding new components, and recomposing them around a 

core-periphery structure. Consequently, we ask, how does a digital infrastructure take the form of a 

core-periphery structure over time?  

Literature argues that changing the architecture of digital infrastructures is hard to accomplish given the 

inertia of the installed base (Hanseth and Lyytinen 2010; Star and Ruhleder 1996), which has been 

developed cumulatively over extended periods of time. Therefore, studying this research problem re-

quires considering evolution over time periods that go beyond individual implementation projects 

(Reimers et al. 2014). By drawing upon insights of literature on the evolution of digital infrastructures 

and platforms, we conduct a longitudinal case study on the evolution of a public regional healthcare 

digital infrastructure. Our case study traces the implementation of several systems of a regional public 

healthcare system and how they are rearranged around a core-periphery structure over a 20-year period. 

We pay special attention to the developmental dependencies of the components and how the interde-

pendencies between core and periphery evolve over time. We consider how some components last and 

influence the formation of the core, while others fade away, and we examine how new core and pe-

ripherical components built on top of existing ones further consolidate the former, while others displace 

the former. To study these dynamics, we borrow the notion of “generative entrenchment” (Wimsatt 

2007; 2013a; 2013b), which refers to a “feature of a structure … that has many other things depending 

on it because it has played a role in generating them.” (Wimsatt 2007; p.134). We use the notion of 

generative entrenchment to analyse how certain components of the infrastructure’s installed base serve 

a developmental purpose for a new platform core, and how the core-periphery structure consolidates 

over time. 

We provide an account of the formation and unfolding of a core-periphery structure from an evolving 

digital infrastructure that highlights three aspects of the process. First, the process of architectural evo-

lution that our study depicts, comprises three phases showing a gradual reversal of the entrenchment 



   

 

relationship of the platform core and periphery: 1) Entrenchment of the periphery; 2) Mutual entrench-

ment of the core and periphery; and 3) Entrenchment of the core. Second, we show how the generatively 

entrenched infrastructure’s installed base shaped the decisions and choices regarding the initial platform 

core. Third, we identify three architectural practices (creating redundancy in the core; augmenting the 

core with novelty; and reducing the heterogeneity of an entrenched peripherical component and later 

integrating it into the core) that weakened the entrenchment of the peripherical components, amplified 

the role of the core, and consolidated the core-periphery structure. 

The remainder of the paper is structured as follows. In the next section, we review the literature on 

digital infrastructures and digital platforms and position ourselves vis-a-vis this literature. We then out-

line the lens of generative entrenchment. Next, we introduce the empirical context and the method. This 

is followed by the presentation of the case results and analysis of the case. Finally, we conclude the 

paper with a discussion of the results and the contributions to research and practice. 

2. Literature review and positioning 

Given our focus on the process by which the form (characterized by the architecture) of a digital infra-

structure is transformed into a core-periphery structure, we now review the literature on digital infra-

structures and digital platforms and their evolution. Table 1 summarizes the assumptions of the literature 

on digital platforms and infrastructures. 

2.1. Digital infrastructures and platforms: an architectural perspective 

The concept of digital infrastructure has been applied in myriad of ways in the fields of IS, CSCW and 

Science and Technology Studies, emphasizing different perspectives and orientations on large-scale so-

cio-technical systems –see Lee and Schmidt (2018) for a review on the lines of thought on digital infra-

structures. For the purpose of the present paper, we opt for a conceptualization of digital infrastructure 

that foregrounds its morphology in terms of its form and structure rather than function. In ordinary 

discourse, the notion of digital infrastructure broadly refers to “a system that under some description 

supports another” (Lee and Schmidt 2018; p. 179); “the computing and network resources that allow 

multiple stakeholders to orchestrate their service and content needs” (Constantinides et al. 2018; p. 381). 

Henfridsson and Bygstad (2013) emphasize that digital infrastructures are “interconnected system col-

lectives (rather than stand-alone information systems)” (p.908). Digital infrastructures are characterized 

by collections of “heterogeneous systems and networks connected by sociotechnical gateways” (Plantin 

et al. 2018, p. 299). This entails that digital infrastructures “cannot be defined through a distinct set of 

functions (unlike specific systems), or strict boundaries (unlike applications)” (Tilson et al. 2010; p. 

749). Tilson et al. (2010) and Hanseth and Lyytinen (2010) characterize digital infrastructures “as 

shared, unbounded, heterogeneous, open, and evolving socio-technical systems comprising an installed 

base of diverse information technology capabilities and their user, operations, and design communities.” 

(Tilson et al. 2010; p. 748).  

The concept of digital platform can be understood from a number of perspectives including engineering, 

economic or organizational forms (Rolland et al 2018), which might be thought of in terms of infra-

structural architectures, multisided markets and ecosystems respectively (Alaimo et al 2020, Gawer 

2014). As an architecture, a digital platform broadly suggests a socio-technical foundation for other 

digital resources to be built and innovated upon (de Reuver et al. 2018) in terms of “the extensible 



   

 

codebase of a software-based system that provides core functionality shared by the modules that in-

teroperate with it and the interfaces through which they interoperate” (Tiwana et al. 2010; p. 675). Con-

sequently, the architecture of a digital platform encompasses three elements: a core, a periphery and the 

interfaces. A digital platform has a stable core surrounded by variable complements in a periphery (Bald-

win and Woodard 2009; Tiwana 2014). This combination of stability and variability is rendered coherent 

through interfaces (e.g., APIs, standards, laws and regulations, protocols) that allow complements in the 

periphery to interact with the platform core (Ghazawneh and Henfridsson 2013). Reusable and generic 

functionality used by the periphery goes into the core. The core remains relatively stable1 (Tiwana 2014). 

This entails that platforms enable (re)programmable complements (Yoo et al. 2010) meaning that 

through interfaces, platforms can enable a wide array of functions. Platforms may contain other plat-

forms forming a kind of layered architecture (de Reuver et al. 2018; Yoo et al. 2010). So, the extension 

of “a digital platform often depends on its dependencies with platforms on different levels of the tech-

nical architecture” (de Reuver et al., 2018; p.127).  

To sum up, the notions of digital infrastructures and digital platforms have been used to refer to a myriad 

of similar complex socio-technical systems recursively composed of other systems. Yet, what sets them 

apart is the form of the architecture and the control arrangements around the architecture. Digital plat-

forms exhibit a core-periphery structure or a set of nested core-periphery structures (de Reuver et al. 

2018); the relation between core (which includes the interfaces) and periphery is hierarchical and char-

acterized by power asymmetries; there is a single organization or consortium of firms controlling the 

core and orchestrating the periphery (de Reuver et al. 2018; Tiwana 2014). The platform core imposes 

certain constraints on the complements through the interfaces. Core and interfaces are defined first, 

followed by the implementation of complements at the periphery within the constraints of interfaces. 

This means that the peripherical components depend on the core components to perform their function 

(Baldwin and Woodard 2009). Unlike digital platform studies, digital infrastructure studies consider that 

infrastructures do not necessarily emerge and grow around a (central) core but can also be formed by 

assembling multiple preexisting independent systems whose control remains distributed. For infrastruc-

ture studies, the technical architecture is more heterogeneous and does not involve a core and a periphery 

but a recursive composition of systems that are connected through socio-technical gateways (Hanseth 

and Lyytinen 2010). Moreover, while the relationship between core and periphery of digital platforms 

is asymmetric (Tiwana 2014), such that the periphery depends on the core to perform its function, we 

find that in digital infrastructures there can exist a mix of asymmetric and symmetric interdependencies 

between the components (Rodon and Silva 2015). In this sense, the core-periphery structure that char-

acterizes digital platforms can be regarded as a particular architectural configuration for a digital infra-

structure. 

2.2. Evolution of digital infrastructures and platforms 

Literature conceives digital infrastructure evolution as the gradual process by which a digital infrastruc-

ture “changes into a more complex form” (Henfridsson and Bygstad 2013; p. 908), or as the “extension 

of the scope of an infrastructure as an enhanced capacity to effectively serve emerging possibilities and 

 

1 The core remains relatively stable insofar as it delivers “an invariant outcome (i.e. a service) to the periphery” (Saariko 2016) 



   

 

changing purposes” (Koutsikouri et al. 2018; p. 1002). In this paper, we study digital infrastructure 

evolution by focussing on the cumulative changes in the architecture. 

Rodon and Silva (2015) conceive the formation and evolution of digital infrastructures as involving 

processes of stratification and meshworking. The stratification process involves two operations: classi-

fication of an infrastructure’s components into homogeneous groups; and consolidation of those com-

ponents into a coherent hierarchical structure that standardizes their behavior. The meshworking process 

comprises three operations: bringing together heterogeneous components based on their functional com-

plementarities without homogenizing them; making those components interoperable; and the emergence 

of stable, endogenously generated patterns of behavior that results from the interlocked heterogeneous 

components. Hanseth and Rodon (2021) depict the evolution of digital infrastructures as continuously 

going through processes of destabilization that open the infrastructure for change followed by processes 

of stabilization that give persistence to the infrastructure. Henfridsson and Bygstad (2013) review 41 

cases of digital infrastructure and identify three self-reinforcing mechanisms (innovation, adoption, scal-

ing) that explain evolutionary outcomes. The first, innovation, refers to the “process by which new prod-

ucts and services are created as infrastructure malleability spawns recombination of resources” (p.919). 

The second, adoption, concerns the “process by which more users adopt the infrastructure as more re-

sources invested increase the usefulness of the infrastructure” (p.919). The third mechanism is scaling, 

which refers to the “process by which an infrastructure expands its reach as it attracts new partners by 

offering incentives for collaboration” (p.919). Hanseth & Bygstad (2013) find that decentralized control 

and a loosely coupled architecture triggered all three processes, while adoption and scaling processes 

were also triggered in cases based on centralized control and loosely coupled architecture.  

In short, infrastructure studies suggest that the architecture and control regime condition the evolution-

ary trajectory of a digital infrastructure (Grisot et al. 2014; Henfridsson and Bygstad 2013) and at the 

same time they change as the infrastructure evolves (Hanseth and Rodon 2021). In other words, the 

evolutionary processes of a digital infrastructure feedback on the architecture and control regime. Alt-

hough these studies argue that the installed base both enable and constrain the evolution of digital infra-

structures (Grisot et al. 2014), they do not account for how the networks of dependencies among the 

components of the installed base, which have been developed over time, are disentangled and re-ar-

ranged around a core-periphery structure, which characterizes digital platforms.  

IS literature concerning digital platforms reveals several dynamics shaping the formation and evolution 

of platforms. For instance, coring refers to the process by which functionalities provided by entities in 

the periphery are integrated into the platform core (Bender and Gronau 2017) or how the core grows 

with new functionalities (Gawer and Cusumano 2008); ‘resourcing’ refers to the “process by which the 

scope and diversity of a platform is enhanced” (Ghazawneh and Henfridsson 2013; p.177); ‘securing’, 

refers to the “process by which the control of a platform and its related services is increased” 

(Ghazawneh and Henfridsson 2013; p.177); ‘distributed tuning”, entails the process by which boundary 

resources come into being and evolve through “cascading action of accommodations and rejections of 

a network of heterogeneous actors and artifacts” (Eaton et al. 2015; p.217); ‘forking’ describes the stra-

tegic exploitation “in which a hostile firm (a ‘forker’) bypasses the host’s controlling boundary resources 

and exploits the platform’s shared resources, core and complements, to create a competing platform 

business” (Karhu et al., 2018; p. 479); ‘mutation’ refers to the unanticipated creation of a spin-off plat-

form to serve new customers and expand new markets (Tiwana 2014); and ‘backward compatibility’ 

describes the process by which services originally developed for an early version of a platform core 



   

 

become compatible with future version of the platform (Hahn et al., 2016; Kretschmer and Claussen 

2016). However, these evolutionary dynamics are rarely unpacked so that the processes of change are 

not explained. As McIntyre and Srinivasan (2017) noted there is a “relatively little understanding of 

platform dynamics and their evolution, with platforms being treated as systems that remain relatively 

stable over time” (p.151).  

Recently various scholars have started to address this gap (Alaimo et al. 2020; Helmond et al. 2019; 

Sandberg et al. 2020). For instance, Sandberg et al. (2020) study how digitization changes the networks 

of simple rules and mechanisms (called constrained generating procedures) linked to product platforms 

and how it triggers new organizing logics. Others study how digital platforms that emerged as a new 

tabula rasa or from a digital artefact, such as a social network site (Alaimo et al. 2020; Helmond et al. 

2019), a search engine (Plantin et al. 2018), a cloud service (Gustavsson and Ljungberg 2019), become 

part of infrastructures over time or gain infrastructural features such as scale, scope and ubiquity. These 

studies tend to build on the assumption that different architectural features or functionalities of a digital 

platform represent different stages of evolution of the platform itself (Sandberg et al. 2020). Yet, these 

studies do not account for how the dependencies between the platform core and periphery unfold over 

time. Moreover, although platform studies acknowledge that technical architecture and governance 

jointly determine platform evolution (Karhu et al. 2018; Sandberg et al. 2020; Tiwana 2014) and that 

architecture and governance may change over time (Eaton et al. 2015; Helmond et al. 2019), the focus 

of architectural change has been boundary resources, at the core-periphery interface, rather than the 

whole core-periphery structure of the platform. This is particularly relevant in our case since we study 

the formation of a core-periphery structure from an existing digital infrastructure’s installed base.  

 

 Digital platform studies Digital infrastructure studies 

Technical architec-

ture (the form of the 

system) 

Set of nested core-periphery structures 

(Baldwin and Clark 2009; de Reuver et 

al. 2018; Tiwana et al. 2010). 

Recursive composition of heterogeneous 

systems that are connected via socio-

technical gateways (Hanseth and Lyyt-

inen 2010). 

Interdependencies 

between architectural 

components 

Hierarchical and asymmetrical relation-

ship between core and periphery ─the pe-

riphery depends on the core to perform its 

function (Baldwin and Clark 2009; Ti-

wana 2014). 

A mix of symmetric and asymmetric in-

terdependencies between components 

(Rodon and Silva 2015). 

Evolution processes Platform evolution is depicted as phases 

demarcated by changes in the architec-

ture, features, or functionalities of the 

platform (Alaimo et al. 2020; Helmond et 

al. 2019; Sandberg et al. 2020); or 

through dynamics (e.g., coring, forking, 

distributed tuning, resourcing, securing, 

backward compatibility, mutation) but it 

is not explained how they occur. 

Processes and mechanisms that cause 

evolution: stabilization and destabiliza-

tion processes (Hanseth and Rodon 

2021); adoption, innovation, and scaling 

mechanisms (Henfridsson and Bygstad 

2013); stratification and meshworking 

processes (Rodon and Silva 2015). 



   

 

Architectural focus 

of evolution 

Core-periphery interfaces (Eaton et al. 

2015; Helmond et al. 2019). 

Some architectural features such as 

tightly coupled vs loosely coupled archi-

tecture (Henfridsson and Bygstad 2013; 

Koutsikouri et al. 2018). 

Overview of the whole architecture (Gri-

sot et al. 2014; Hanseth and Rodon 

2020; Rodon and Silva 2015). 

Table 1. Comparison of digital platform and infrastructure studies. 

In the context of our paper, the formation and development of the platform core is challenging since it 

does not occur in a void; it does not start with a tabula rasa. Rather, it involves drawing upon the infra-

structure’s installed base, which has been developed over time accumulating networks of dependencies 

among its components. This sequential development means that dependency relations within and among 

the components should play a central role in characterizing evolution and change of digital infrastruc-

tures into digital platform architectures. These dependency relations will have to be disentangled, and 

in so doing, some components of the infrastructure’s installed base will become part of the platform core 

while others will remain in the periphery. Accordingly, the dependencies between platform core and 

periphery will unfold over time. To study these dynamics, we utilize notion of ‘generative entrench-

ment’. 

3. Generative entrenchment 

The notion of generative entrenchment was coined by philosopher William C. Wimsatt (2007; 2013a; 

2013b) in his studies on a developmental understanding of complex (biological and cultural) system 

evolution. Wimsatt (2013b) argues that generative entrenchment applies to systems having structures 

generated over time, resulting in a developmental history and having some components that have larger 

and more pervasive effects than others. In that sense, this reflects the idea that components that come 

earlier in the process of building a system will generally be more entrenched than components that are 

created later (Arthur 2009). Therefore, generative entrenchment performs a constructive developmental 

role in the evolution of digital infrastructures and platforms (Bratton 2016). 

A generatively entrenched component is “one that has many other things depending on it because it has 

played a role in generating them.” (Wimsatt 2007; p. 133-134). Hence, generative entrenchment reflects 

dependency relations among components in a developing adaptive system. Greater entrenchment yields 

greater stability in the evolution of parts of the system, but at the same time, a generatively entrenched 

component can also provide the basis for the emergence of subsequent components that depend upon it. 

On the one hand, changing entrenched components is hard since so many things depend on them. This 

explains why deeply entrenched components (e.g., a dominant design principle, network protocol, data-

base structure, programming language) are more likely to be preserved and resist change (Kelty and 

Erickson 2015; Murmann and Frenken 2006).  

On the other hand, the stability that entrenched components bring enables (is generative of) new com-

ponents to be built upon the former. As Wimsatt (2007) notes: “Stable structures, processes, or traits 

provide opportunities to accumulate constructions presupposing them. Unstable things and their depend-

ent structures ‘wash away’ before they have much chance to grow. We are much more likely to use 



   

 

stable elements than unstable ones in building new structures” (p. 139). This strongly resonates with the 

paradox of change of digital infrastructures (Tilson et al. 2010): “a stable installed base allows new 

connections to be created. After all, there must be something to connect to, and the means of connecting 

must be predictable. Without such a stable technical foundation, providing upward and/or downward 

flexibility is not possible” (p.754). 

In this sense, a component is generatively entrenched if it acts as the basis for other components. At the 

same time, those new components will increase the former’s entrenchment in a positive feedback loop 

(Wimsatt 2007). Generative entrenchment does not only arise in the development of new components 

on top of existing ones, but also through contributing to its maintenance. Examples of maintenance 

entrenchment include the continued use of a component or its standardization. The more a component 

is used, the more effectively and efficiently it is utilised, and at the same time, the harder it becomes to 

discontinue its use (Rezazade et al. 2019). 

In sum, in our quest to study the process whereby a digital infrastructure takes the form of a digital 

platform, we draw upon insights of studies on the processes of evolution of digital infrastructures and 

platforms, and the lens of generative entrenchment. We consider that the process is completed when the 

core-periphery structure becomes generatively entrenched, meaning that the core is used for many de-

velopmental and use purposes, and the periphery is functionality dependent on the core. The next section 

describes our research methodology and process. 

4. Research design 

Our research started in 2011 and lasted 9 years (from 2011 to 2019). We studied the evolution of several 

digitalisation initiatives towards a digital platform in the public healthcare system of an autonomous 

region in Spain, covering the period from the late 1990s to 2019. Before we present the details of the 

data collection and analysis, we provide some background of the case. 

4.1. Case Context 

The autonomous region’s healthcare system offers universal coverage with free access to health care for 

all citizens. It is publicly funded, mainly through general taxation. The healthcare system involves four 

main actors (see Figure 1 and Appendix 1): the Department of Health (DoH); the Public Health Insurer 

(PUBInsurer); health providers; and citizens. The DoH is in charge of establishing health policies and 

maintaining delivery quality, drawing up a health plan and a healthcare budget, and accrediting provid-

ers in pursuit of these goals.  

PUBInsurer is the public insurer responsible for planning, purchasing, and assessing health services in 

accordance with the population’s health needs. PUBInsurer configures a market of planned and regu-

lated competition, guaranteeing a balance between supply and demand. It defines several aspects of the 

supply side of the market, for instance the types of health centres that are needed and where they are 

needed, based on the characteristics of the demand side (all the citizens). The two main instruments that 

it uses concern the Health Plan (done by the DoH) and the contract (between health providers and the 

PUBInsurer). The healthcare system therefore separates the functions of contracting services (carried 

out by the PUBInsurer) and the provision of health services (carried out by health providers). 



   

 

The autonomous region is split into seven health regions that are delineated using geographical, socio-

economic, and demographic criteria. Each health region is split into health sectors, which bring together 

the so-called basic health areas formed by neighbourhoods or districts in urban areas, or by one or more 

municipalities in rural areas. The organisation and management model of the regional healthcare system 

is decentralised to be closer to citizenship in order to speed up decision-making. This means that pre-

vention and care are provided where and by whom offers the best ratio of health benefits to the economic 

cost.  

The health providers are those organisations that PUBInsurer contracts to provide care services. Each 

health provider has a multi-year contract with PUBInsurer that is reviewed each year. The contract co-

vers health targets, activity, the total amount, rates (pricing), the invoicing system, and evaluation. The 

healthcare is provided by diverse contractors spanning various ownership structures and these include 

public companies (of which the Public Health Institute (hereinafter PUBHealthInstitute) is the biggest), 

consortia, municipal foundations, private foundations, religious charities, private firms, and professional 

associations/co-operatives.  

 

Figure 1. Structure of the Regional Healthcare System 

The provision of healthcare is split into four main levels: primary care; specialised or hospital care; 

socio-sanitary care; mental care. Primary care is the gatekeeper and responsible for managing and co-

ordinating the patients’ care as they move across levels within the care system. Since the Primary 

Healthcare Reform (1985), primary care has shifted from a model mainly focusing on curative care 

based on demand from users met by individual healthcare professionals to a model that stresses preven-

tive healthcare, curative healthcare, rehabilitative care, and the promotion of community health. This 

transformation was structurally achieved through the creation of Basic Health Areas and the gradual 

introduction of primary care teams. In 2017, there were 71 hospitals, 369 primary care centres (more 

Regional Government

Department of Health (DoH)

Public Health Insurer (PUBInsurer)

Financing

Care providers

Buying
CONTRACT

Public Health Institute 
(PUBHealthInstitute)

Hospitals, primary care mental care, 
other

Hospital 
consortium

Primary 
care

Mental 
health

Ambulance 
trust

Social-
health care

Other

Planning

Regional public company
Private and Public Foundations

Citizens

Deliver care service



   

 

than 70% of them being managed by the public provider PUBHealthInstitute), 96 socio-sanitary care 

centres, and 41 mental care centres. 

4.2. Data collection 

Our case study combines the collection of data for the specific purpose of this paper with the reanalysis 

of qualitative data (Wasterfors et al. 2014) that we had previously collected and published as part of a 

larger research project (anonymous). Data has been collected from three main sources from 2011 to 

2019 aiming at data triangulation (Yin, 2009). These three sources concern: (1) in-depth semi-structured 

face-to-face interviews (41 interviews); (2) fieldwork (workshop attendance, informal conversations); 

(3) archival data (press documents; internal reports on the projects, systems, health plans, and health IT 

plans, meeting minutes, presentations, videos). Data collection covers the period late 1990s to 2019. Our 

research therefore combines a retrospective and real-time temporal orientation (Langley et al. 2013; Van 

de Ven and Huber 1990).  

The interviews (see Table 2 for a summary) were conducted between 2011 and 2018 in four stages: (1) 

from March to June 2011 (17 interviews); (2) from March to June 2013 (10 interviews); (3) from De-

cember 2014 to October 2015 (10 interviews); and (4) from February to March 2018 (5 interviews). We 

started the interviews in the first stage focussing on the systems that were being implemented then 

(March 2011) at the regional level (i.e., RegPHR and RegSEMR in Figure 2). During these interviews, 

we asked interviewees about topics concerning the antecedents of those systems, their involvement in 

the implementation of those systems, the key actors and events, and the major challenges in the imple-

mentation. In stages 2 and 3 (Table 2), we investigated how the implementation and use of those systems 

(e.g., RegSEMR, RegPHR, RegInterop) had unfolded, as well as identifying the major milestones.  

The interviews in stages 2 and 3 also involved a shared dialogue where researchers openly challenged 

interviewees to account for and justify what they said. From our prior analysis of interviews of stages 1, 

2, and 3 we observed that over time there was a tendency toward the concentration of data, process, and 

decision rights over the systems described on the DoH and PUBInsurer. This led us to design the fourth 

stage of interviews to address the specific goal of this paper. Consequently, interviews in the last stage 

focused on the rationale for the last set of systems implemented since 2015 and the changes that triggered 

those systems. In two of the interviews (with a former secretary of the Ministry of Health, and the coor-

dinator of Health IT at the DoH), we asked them to reflect and comment on the tendency towards the 

growth of a shared core of digital resources that was to be used by all the public healthcare systems. 

Overall, interviews enabled us to capture 1) the details (e.g., functionalities, technical component, and 

their arrangement) about the IT systems being implemented; 2) the chronology of events relevant in the 

implementation and evolution of those IS systems; and 3) the stakeholders, their views, attitudes, un-

derstanding, and position concerning those events. We identified interviewees by referral from other 

subjects aiming to backtrack. Interviews were audio-recorded for transcription and data analysis. It is 

important to note that during the period of our research (2011-2019) we interviewed different people 

who held a given position at different moments of time (e.g., three different coordinators of Health IT 

at the DoH, three different functional managers of RegPHR and RegSEMR). This allowed us to capture 

different rationales for their design choices and views on those systems. 

Interview stages Interviewees 



   

 

Stage 1: March to June 2011 

(17 interviews) 

  

Functional manager of the RegPHR and RegSEMR (2), coordinator of Health 

IT at the DoH (1), IT security manager at the DoH (1), consultant of the 

RegPHR project (1), CIO of PUBHealthInstitute (1), doctors (7), nurses (2), IT 

vendor of health applications (2) 

Stage 2: March to June 2013 

(10 interviews) 

  

Functional manager of the RegPHR (2), coordinator of Health IT at the DoH 

(1), former coordinator of Health IT at the DoH (1), CIO of health provider (1), 

responsible of the standards and interoperability office of the DoH (1), IT ven-

dor of health applications (4). 

Stage 3: December 2014 to 

October 2015 (10 inter-

views) 

  

Functional manager of the RegSEMR (1), former functional manager of the 

RegPHR (1), former coordinator of Health IT at the DoH (1), responsible of the 

standards and interoperability office of the DoH (1), chief innovation officer of 

a public health agency (1), third-party providers of health applications (5). 

Stage 4: February to March 

2018 (5 interviews) 

The former secretary of the Ministry of Health (1), coordinator of Health IT at 

the DoH and promotor of RegEHR (1), third-party app developers (2) 

Table 2. Summary of in-depth interviews. 

Fieldwork mainly involved attending workshops about the projects that we were studying (5 annual 

presentations of all the major IT projects at the regional level, 3 workshops on concrete projects), infor-

mal conversations with attendants in those workshops, and feedback sessions with some of the inter-

viewees in which we provided high-level reports on our findings. The fieldwork enabled us to obtain a 

deep understanding of the people and context where events were happening and to immerse ourselves 

in the social and cultural context of public healthcare. The fieldwork also yielded insights about the 

complexities, impact, and evolution of those systems. 

Other relevant sources of archival data were the health IT plans developed by the DoH for the period 

2008-2011, 2013-2015, and 2018-2022, the corresponding health plans (1993-95, 1996-98, 1999-2001, 

2002-05, 2006-2010, 2011-2015, 2016-2020); newspaper articles; the acts that were passed in the period 

under study (acts approved at the regional parliament about those systems); video presentations about 

the systems given by their sponsors; technical and functional specifications about systems; and annual 

reports about systems. Archival data enabled us to capture the background of the systems, the organiza-

tions involved in the implementation and use, the impact of those systems, the decisions being made 

about those systems, the discontinuance and replacement processes around those systems. 

4.3. Data analysis 

Data collection and analysis took place iteratively. After each interview, we wrote up field notes includ-

ing immediate observations, opinions, and questions that emerged. We came back to those notes in our 

analysis. We also wrote analytic memos regularly as a result of analyzing the transcription of interviews, 

field notes, archival data, and fieldwork. This enabled us to articulate our interpretations of the data at 

each of the four data collection stages and across those stages.  

We analysed data in four main steps. We began our data analysis by organizing all the data chronologi-

cally from the late 1990s to 2019 corresponding to the IT systems that appear in the archival data and 

interviews. We considered only those systems that once implemented remained over time influencing 

the implementation of new ones (i.e., those systems that impacted the evolution of later systems). We 



   

 

discarded those systems that were replaced by new ones (e.g., bespoke electronic medical record system) 

or that did not influence much the implementation of others (e.g., telemedicine systems, image systems, 

electronic prescription systems). We considered those systems that supported practices at the level of 

organizations, the level of networks of organisations (for example, providers operating in a health sector 

that exchange information), and the regional level. Finally, we considered seven major groups of IT 

systems (or digitalization initiatives) and depicted them chronologically (see Figure 2). Then, we drafted 

a preliminary thick descriptive narrative (Langley 1999) of the evolution of the seven groups of IT sys-

tems and their interdependencies. 

Figure 2. Chronology of events and major digitalization initiatives in the regional health system. 

In the second step, we analysed the groups of IT systems, emerging from step one, and their relations. 

Our analysis of the technical components considered those components consistent with our aim, for 

instance, we did not consider security or connectivity components. For each system we considered three 

aspects concerning data, process and functionality, and the software applications supporting those func-

tionalities. We used these aspects because it was the lowest common denominator across the evolution 

of the digital infrastructure over the period of our study. Moreover, we considered whether there was an 

overall core-periphery structure at the level of the Region, and when we identified it, we placed the 

components of these groups of IT systems at the core, periphery, or interface. We considered that a 

technical component to be part of the platform core when it offered a shared functionality or information 

service (becoming common) across the whole user community. Furthermore, platform core components 

needed to be utilised (not redundant) and other technical components had to depend on it, for instance, 

by serving them.  

In the third step, we used temporal bracketing (Langley 1999) and decomposed the evolution into three 

phases, each reflecting a change or discontinuity of the overall core-periphery structure and the depend-

encies within or/and between components of core and periphery. Table 3 summarises the components 
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of the core-periphery structure (the components at the core, interfaces, and periphery) in each of the 

phases.  

 

 Phase 1 

 (late 1990s-2010) 

Phase 2 

 (2011-2016) 

Phase 3  

 (2017-2019) 

Platform core A small set of com-

mon administrative 

and basic health data 

Index system 

Extended with more data types 

(structured data)  

Index system 

Light process logic (four mes-

sages)  

Support 3rd-party apps 

All data & process logics 

(corresponding to HI_EMR) 

All data (including image) 

Platform inter-

faces 

Set of web services 

for publishing & ac-

cessing data 

Set of web services for publish-

ing & accessing data  

Inter-operability framework for 

RegPHR (incl. API) 

Accreditation programme for 

PatDataRep (incl. SDK) 

Inter-operability framework 

(incl. API) 

Accreditation program (incl. 

SDK) 

Certification programme 

(incl. APIs) 

Platform periph-

ery 

Data (personal health 

records) and process 

logic (of providers’ 

systems) 

Multiple providers’ 

systems that interact 

with the core (publish 

and access data) 

Data (personal health records) 

and process logic (of providers’ 

systems) 

Multiple providers’ systems 

(publish and access data) 

3rd-party services (e.g., apps, de-

vices) that extend the core 

Providers’ systems that publish 

and access data from RegSEMR 

Data and process logics cor-

responding to providers’ 

other systems (e.g., phar-

macy, operating theatres) 

and 3rd-party applications 

extending the core. 

Table 3. Evolution of the core-periphery structure. 

We then abstracted what occurred in each phase in terms of generative entrenchment; that is, we ana-

lyzed the changes of developmental dependencies between components in the core and periphery at each 

phase. We observed generative entrenchment by considering what dependencies between the groups of 

IT systems existed at the beginning and end of each phase. Accordingly, we labeled each phase as fol-

lows: 1) “Entrenchment of the periphery”; 2) “Mutual entrenchment of the core and periphery”; and 3) 

“Entrenchment of the core”. In the final step of the analysis, we drew upon prior literature on the evo-

lution of digital infrastructures and platforms (see Table 1) to unpack the processes at work in each 

phase that explain how the unfolding of the entrenchment relationship between core and periphery oc-

curred in each phase.  

The next section presents the narrative for each phase; an analysis from the lens of generative entrench-

ment is presented at the end of each phase. Figures 3, 4, and 6 illustrate the unfolding of the entrenchment 

relationship between core and periphery.  

5. Case results 

4.4. Phase 1: Entrenchment of the periphery (late 1990s – 2010) 

The computerisation of the healthcare system started with the establishment of PUBInsurer as a public 

insurer and contractor in 1991. This involved the development of a range of information systems (cor-

porate information systems with catalogues, central repository of users, information on the centres) to 

support the activities of PUBInsurer and DoH as well as those of the health providers. At the same time, 



   

 

the health providers started to implement multiple systems in three main areas: (1) Electronic Medical 

Record (EMR) systems for primary care; (2) hospital information systems (HIS) including modules for 

physician and nurse clinical workstations, pharmacy, pathological anatomy, departmental systems such 

as laboratory, and radiology; (3) administrative information systems to cover functional areas such as 

Finance, Purchasing, and Human Resources. This is shown by Initiative 1 in Figure 2. 

Health providers were fully autonomous in their selection and management of IT systems. This allowed 

swifter decision-making and greater satisfaction of citizens’ healthcare needs. Yet, it hindered the defi-

nition of common technological policies and co-operation across healthcare providers. The approach 

spawned a host of heterogeneous systems, data models and standards, and working processes. Moreover, 

competition amongst IT providers led to the spread of many kinds of EMRs and HIS that could not 

easily interconnect. 

From the late 1990s, healthcare providers started to collaborate in the use of IT to co-ordinate work 

within and across different levels of care (Initiative 2 in Figure 2). Mirroring the existing relationships 

between providers, usually within the same health region, this was implemented in a number of ways, 

reflecting differences in terms of IT capabilities across providers. These included bilateral interconnec-

tion between providers’ systems by means of giving manual access to each other EMRs and HIS. These 

also included the point-to-point integration of systems between some providers operating at the same or 

across different functional levels (e.g., primary and hospital care).  

In 2001, the Regional Government passed an act requiring the shared use of medical records amongst 

healthcare providers: “The Department of Health and Social Security, to advance in the configuration 

of a unique medical record by patient, must promote, by means of a process that guarantees the partici-

pation of all the agents involved, the study of a system that allows the sharing of medical records among 

the healthcare centres so that patients treated at different centres do not have to undergo repeated explo-

rations and procedures, and the care services have access to all the clinical information available.” (Act 

2001). 

In 2002, the DoH led a working group involving PUBInsurer and health providers to develop a model 

for a regional single electronic medical record (RegSEMR) that enabled the sharing of medical records 

across healthcare providers (Initiative 3 in Figure 2). RegSEMR would give access in an organized way 

to the relevant data needed to provide health care, respecting the socio-technical installed base of health 

providers. This meant that RegSEMR would not change the existing diversity of health providers’ EMR 

systems, the organizational and management model of health providers, or the relationships between 

health providers across the region.  

It was decided that RegSEMR take a mixed approach, combining a set of decentralised and centralised 

components. On the one hand, all the patient care data generated by health providers would remain 

decentralized in their systems. On the other hand, RegSEMR contained two types of centralised com-

ponents. First, some of the data that were common across the healthcare system (e.g., administrative 

data such as a patient's general practitioner, healthcare team, and healthcare provider, as well as a pa-

tient's basic health data including blood group, vaccine status, and allergies) was contributed to and 

made accessible from a central component within DoH. A second component, comprising an up-to-date 

index was also put in place centrally. This index enabled the data stored locally with one healthcare 

provider to become visible to other healthcare providers. All data was shared through the index in PDF 



   

 

format. Consequently, RegSEMR was not the sum of all the electronic medical records of health pro-

viders (and hence it did not replace those systems); rather, RegSEMR organised access to health data 

stored in the DoH and the health providers’ systems.  

When RegSEMR went live in 2008, it gave access to data from a range of sources including primary 

care (diagnosis, healthcare reports, immunisations, and chronic patient labels), specialised care, long-

term care, and mental care (discharge reports, emergency reports, specialised outpatient clinic reports), 

diagnosis procedures (pathology and lab reports, radiology image, imaging diagnosis reports, interven-

tions), and the same DoH data. The DoH and PUBInsurer implemented several measures that facilitated 

a rapid increase in the adoption and use of RegSEMR.  First, PUBInsurer added a clause in the multi-

year contracts of healthcare providers that mandated the connection of the providers’ EMR systems with 

RegSEMR. The clause was defined in terms of the types and number of documents to be published in 

RegSEMR, the timeframes for the publishing of documents, as well as the technical requirements to be 

adopted and the functionalities implemented. Second, they created new metrics (e.g., the number and 

types of documents uploaded, the number of health providers connected to RegSEMR, etc) about the 

usage of RegSEMR. The metrics, which were publicly reported on a regular basis, became thresholds 

in measurements that triggered the incentives that DoH created to foster further adoption and usage. In 

this sense, the measurability of RegSEMR adoption became an end in itself.  

 

Figure 3: Entrenchment relationship between core and periphery in phase 1 

4.4.1. Analysis of phase 1 

The main developments in this first phase of digital infrastructure evolution increased the entrenchment 

of healthcare providers' EMR systems at the periphery of an embryonic digital platform (see Figure 3). 

First, we see the building of solutions to enable interconnectivity between healthcare providers’ EMR 

systems for the sharing of data. Given that these inter-provider connectivity solutions were built upon 

the EMR systems, the latter were entrenched. Then we see the establishment of RegSEMR comprising 

a minimum set of common data and an up-to-date index as a solution to the shared use of medical records 

amongst healthcare providers at the regional level. The up-to-date index brought together and made 

interoperable the heterogeneous providers’ EMR systems (the were more than 30 different EMR systems 

in use) without homogenizing them. Therefore, the providers' EMR systems became building blocks of 
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RegSEMR. Further, RegSEMR did not replace anything from the providers’ EMR systems or create 

any redundancy. On the contrary, the option of the up-to-date index at RegSEMR incentivized healthcare 

providers to keep using and investing in their EMR and other systems while connecting them to 

RegSEMR. Finally, the value of RegSEMR’s functionality fully depended on the quality of the data 

stored in health providers’ EMR systems and the discipline of care providers to publish the data of their 

EMR systems in RegSEMR. Moreover, RegSEMR had to compete against and challenge the existing 

entrenched solutions that healthcare providers had in-place to share data with others (e.g., inter-provider 

connectivity solutions, point-to-point integration, direct access to their systems). 

4.5. Phase 2: Mutual entrenchment of the core and periphery (2011 – 2016) 

In this second phase, the core-periphery structure further consolidated as the platform core grew in terms 

of scope and reach, and new components were organized in the periphery. This happened through two 

main processes: extension of its scope with new data and functionalities, and expansion of its reach to 

other domains.  

On the one hand, the increasing adoption and usage of RegSEMR prompted the DoH to define new 

requirements for RegSEMR in the Health Plan for the period 2011–2015. As part of this plan, the DoH 

defined a project to transform RegSEMR from mainly an up-to-date index for health data to a set of 

systems that enabled a network of information exchange and services. These changes would further 

facilitate the integration of healthcare providers and would eventually enable the replacement of indi-

vidual solutions that provided direct interconnectivity between the healthcare providers. The execution 

of this plan involved making further enhancements to RegSEMR as well as developing a second system 

known as RegInterop to provide centralised inter-operability between healthcare providers. 

The capabilities of RegSEMR were expanded as new requirements were identified in the plan concern-

ing functionality, technology, and data. Functional requirements included the need to enable: (1) a stand-

ardisation process for patient trajectory and management of clinical protocols across providers; (2) the 

incorporation of analytics for some subsets of structured data; (3) interconnection of RegSEMR with 

other EMR systems at a national and EU level. Technology requirements ranged from the need to adopt 

new methods of data compression to adopting new layers of security. Data requirements included the 

need to gradually move beyond sharing unstructured data (e.g., PDF documents) to handling structured 

data, in accordance with the functional requirement of data analytics.  

The development of a second system, known as RegInterop, was sponsored by the DoH in 2013 in order 

to address the need to regulate the interoperability between healthcare providers' systems (initiative 5 in 

Figure 2). RegInterop added a new layer of clinical processes that enabled the collaboration between 

providers in delivering health services. The development of RegInterop would standardise the interac-

tions and work requests across care providers and care levels (primary, hospital, socio-sanitary, and 

mental care). This in turn would enable a standardised patient trajectory and management of the clinical 

protocols across healthcare providers to meet the requirements of the DoH's 2011-2015 Health Plan. 

RegInterop was developed to enable the routing of messages to support four essential processes, which 

encompassed referral, lab tests, medical appointments, and notifications. The inter-provider connectivity 

solutions that providers had deployed over the years to co-ordinate their work within and across levels 

of care (Initiative 2 in Figure1) were gradually disconnected as they were now superseded by the mes-

sages and processes supported by RegInterop (see Figure 5). 



   

 

The increasing adoption and usage of the RegSEMR also triggered ideas for new services for other user 

communities such as citizens and third-party providers of health apps and services. In 2010, the DoH 

opened RegSEMR to citizens with the creation of a personal health record (RegPHR) (Initiative 4 in 

Figure 2). The RegPHR started simply as a web-browser based app for citizens to view their data gen-

erated in the public health system. However, since 2013 the RegPHR was also opened to third parties 

(for instance, care providers, software vendors, pharmaceutical companies) who could offer new ser-

vices and functionalities, as platform complements, that enabled citizens to access more personal data 

(not only the data that was linked through RegSEMR) and interact with the care providers through the 

RegPHR. With this opening of RegPHR, the DoH sought to exploit third-party capabilities to come up 

with new services. To support the opening of RegPHR, they implemented an inter-operability frame-

work that defined the conditions for third-party devices, systems and, services to work with RegPHR. 

The inter-operability framework consisted of four profiles: identification, in order to guarantee a single 

sign-on from the citizen for RegPHR and the third-party service; communication, so that third-party 

services could access relevant patient information at RegSEMR; publication, in the form of a set of 

services that citizens see in RegPHR published by third-parties;  and portability, involving a set of con-

ditions to ensure that personal health data stored by the third-party service can be moved, if the citizen 

desires, to other third-party services. Each of these profiles defined a set of messages that RegPHR and 

the third-party services should exchange. Those third parties wanting to obtain the API to offer their 

services through RegPHR had to obtain inter-operability recognition. Patients accessed these services 

in various ways including web forms, mobile apps, and standalone PC applications. 

A second activity, running separately from the first, enabled the creation of patient-focussed third-party 

mobile healthcare apps, as platform complements, for citizens.  The origins of this second activity lay 

in the development of the Mobility Master Plan for Health, which was developed throughout 2014 and 

2015 by the DoH working in collaboration with the Department of Social Welfare and Family. The plan 

involved the development of two main components (Initiative 6 in Figure 2) extending the capabilities 

of RegPHR for citizens. The first component involved the creation of a patient data repository (PatData-

Rep) where third-party patient-focussed apps store and/or retrieve data. Data in the repository could be 

accessed, stored, and manipulated by a number of sources including citizens and other actors such as 

doctors when patients grant them access. The data contributed to the repository comes from several 

sources including patients, third-party apps used by patients, and DoH and PUBInsurer (via RegPHR 

and RegSEMR). The second component involved the creation of an apps marketplace (Marketplace), 

where a demand-side group of users (patients, social and health providers, etc.) can employ health and 

social service apps created by a supplier side group of users (social and health providers, apps develop-

ers, pharmaceutical companies, medical equipment vendors, etc.). An accreditation process acts as a 

means of governance to award quality certificates to apps in the marketplace to ensure the demand side 

can search for and identify trustworthy apps. 



   

 

 

Figure 4: Entrenchment relationship between core and periphery in phase 2 

4.5.1. Analysis phase 2 

This second phase of digital infrastructure evolution was characterised by the stabilization of the use 

and adoption of the platform core and the growth of the core, leading to a mutual entrenchment between 

the core and periphery (see Figure 4). 

First, we see the growth of the core through a process of extension that capitalized on the increasing 

number of providers’ EMR systems connected to RegSEMR to add new functionalities at the platform 

core. This happened through the migration of some functionality, data and interconnectivity services 

from healthcare providers’ systems to the platform core controlled by DoH . It also involved the gener-

ation of new services at the core leveraging on the flows of data generated at providers’ systems. We 

note that as the platform core grew, the entrenchment relationship of the platform core on healthcare 

providers’ systems changed from one where the functioning of the former depended on the latter to one 

of mutual dependence. On the one hand, RegSEMR and RegInterop (at the core) remained dependent 

on providers’ systems. This happened because the data stored at RegSEMR and the processes supported 

by RegInterop were still located in the providers’ systems. On the other hand, as health providers’ sys-

tems were more tightly integrated with RegSEMR and RegInterop, the former became more dependent 

on the latter. In particular, the more that requirements emerged and were implemented for RegSEMR 

and RegInterop (core and interfaces), the more effort providers had to expend to adapt their systems, 

and hence, the less capacity health providers had to evolve their systems independently from RegSEMR 

and RegInterop. Thus, as the developments in phase two progressed, the components of the platform 

core (RegSEMR and RegInterop) and the providers' systems started shaping one another synchronically, 

mutually entrenching each other.  

Second, there was a process of expansion that leveraged on the possibilities of the platform core to 

expand its reach by attracting new partners. RegSEMR was opened to patients through RegPHR, a new 

component of the platform core. Afterwards, RegPHR was extended as they developed a set of interfaces 

(APIs, and inter-operability framework) for third-party apps and devices to connect with RegPHR and 

RegSEMR. The connection of third-party apps and services to RegPHR and RegSEMR triggered the 

need to extend the platform core with a patient data repository (PatDataRep) so patients and third-party 
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apps would benefit from the generation of new kind of data. In other words, on the one hand, the expan-

sion process made the patient data available to actors outside the organizational boundaries of health 

providers, and on the other hand, it also made the patient data generated outside the organizational 

boundaries of health providers available to the same health providers. Moreover, the growth in the num-

ber of third-party apps and services triggered the need to regulate the nature of apps, and accordingly, 

the apps Marketplace was created. Third-party apps approved by the DoH could first draw on data and 

services from RegSEMR, and second, build new services on top of RegSEMR. As a result RegPHR, 

and indirectly PatDataRep and the apps that they support, further entrenched RegSEMR. That is, as 

RegSEMR became more generative, it also became more entrenched. 

4.6. Phase 3: Entrenchment of the core (2017 – 2019) 

The changes that took place in this third phase involved a major rearchitecting of the platform core. 

These changes were driven by the IT Health Plan led by the DoH in 2017, in accordance with the Health 

Plan for the period 2016-2020. The IT Health Plan put special emphasis on two capacities of the digital 

infrastructure that had not yet been actualized.  

The first capacity referred to the existence of a single, integrated process model across all healthcare 

and socio-sanitary providers, which enabled a more systemic view. Such a capacity had not been previ-

ously actualized because the DoH and PUBInsurer had very limited control over the inter-operability of 

how services could be provided across healthcare providers. A great deal of the logic of clinical work-

flow still resided in the healthcare providers' systems rather than at the DoH's RegInterop component. 

Hence, the DoH and PUBInsurer had limited ability to manage a whole workflow across the healthcare 

providers. A physician and IT director of a health provider reflected this situation in the following state-

ment, “It should be the PUBInsurer, who defines a services portfolio, that says which services a 

healthcare provider’s care centre can or cannot provide”. 

The second capacity is related to the exploitation of data analytics for better decision making, manage-

ment, and planning. The analytical capabilities of the platform core comprising RegSEMR and Re-

gInterop were limited for two main reasons. First, around 75% of the data shared through RegSEMR 

were non-structured in PDF documents. The requirement to handle structured data was emphasised by 

a quote from a primary care physician: “RegSEMR provides data, but most of it is non-structured data 

so it can’t be compared with other data and hence we can’t make decisions. For instance, from a diag-

nosis, it should be possible to generate and modify alerts in relation to other patient data. In the case of 

a referral, it should be included the diagnosis, tests, and other relevant data”. Second, the logic for the 

workflow resided at the level of health providers, and the messaging that RegInterop supported was 

limited only to the four main types of processes concerning referrals, lab tests, medical appointments, 

and notifications. Consequently, the data collected at RegInterop did not allow the DoH and PUBInsurer 

to properly analyse, compare and monitor all providers’ activities. 

The actualization of these two capacities that rely on data generated by health providers required some 

major architectural changes. As the IT Health Plan stated, “it is not only or mainly a technological up-

date, but a new model for data management and the corresponding systems architecture… that is the 

reason for a systemic approach, i.e., it covers the exchange of data between the different healthcare 

devices, and even with other areas, such as social services.”. In this sense, the DoH sponsored the im-

plementation of a unified longitudinal regional electronic health record (RegEHR) component (Initiative 



   

 

7 in Figure 2) that would be a new core component of the platform. The implementation of RegEHR 

had profound architectural implications. RegEHR entailed having common language, data, and process 

models, as well as a central primary database and service portfolio. Consequently, the data and clinical 

processes supported by providers’ systems had to be standardised and consolidated in RegEHR (con-

trolled by the DoH) and no longer reside in providers’ systems. Likewise, the process logic for executing 

clinical workflows had to be located at RegEHR. As the IT manager of a hospital noted, “It is clear that 

we have to replace the inter-operability [of providers’ systems] by the exchange of structured data in 

real-time and build a single repository [at RegEHR]. But this does not mean having a single [hospital 

information] system”. In order to enable inter-operability among healthcare providers' systems, RegEHR 

contained a layer of transactional services that providers would be able to integrate with through an API. 

Moreover, RegEHR was expected to maximize the value from the data that the whole health system 

systematically collects. As a member of the designing team noted, “The information system [referring 

to the new RegEHR] needs to be oriented to the decision-making of all the actors. To achieve this, we 

need to standardise data, processes, and nomenclature.”. RegEHR would thus involve the gradual dis-

continuation of RegSEMR and RegInterop as the former would encompass and extend the latter’s func-

tionality. 

The implementation of the RegEHR was a complex task. This was on account of the wide use of multiple 

components of the installed base (such as providers’ systems including HIS, EMR, pharmacy, nursing, 

and RegSEMR) that had to be replaced as well as the network of dependencies among these components. 

A number of architectural and governance decisions were made in order to facilitate this replacement. 

First, the design of RegEHR considered the importance of primary care in healthcare providers' overall 

activities. This is because primary care acts as the main gatekeeper in the Regional health system and is 

responsible for co-ordinating the management of patients throughout the care system. It was therefore 

decided that one of the components of the installed base, EMR systems of primary care, should be the 

gateway for the rest of the systems in the new architecture. As a manager of a hospital stressed, “In the 

design of [RegEHR] we must be able to address two logics at the same time. On the one hand, it makes 

sense to transfer the huge amount of information sent by hospitals to the common data repository as 

soon as possible. On the other hand, the conceptual design of the repository must start from primary 

care, without forgetting hospitals’ data needs”.  

Second, in line with the importance of primary care EMR systems, a choice was made to implement a 

common EMR system and place it at the new core (RegEHR), rather than at the health providers (the 

periphery). This choice took advantage of a de facto standardization process of EMR systems of primary 

care in the region that had started some years earlier. As noted in phase 1 and 2, the emergence and 

evolution of RegSEMR had influenced the evolution of providers’ systems. In particular, health provid-

ers had to devote a significant part of their IT budgets to the development and maintenance of the inter-

connection between their systems and RegSEMR. The outcome was that by 2012 the evolving pace of 

the providers’ EMR systems differed significantly. HI_EMR, a tailor-made EMR system developed in-

house by PUBHealthInstitute, was the most advanced.  PUBHealthInstitute, the region's largest 

healthcare provider managing about 70% of primary care, then proceeded to offer HI_EMR for free to 

providers who were willing to adopt it. They did so by creating an open module so all health providers 

could integrate their systems with HI_EMR and use its functionalities. This further decreased the pace 

at which other providers’ EMR systems evolved, and over time, more health providers decided to dis-

continue their EMR systems and adopt HI_EMR. By 2017 more than 90% of the region’s primary care 



   

 

centres were using HI_EMR. This became a threshold to decide that HI_EMR should be owned and 

controlled by PUBInsurer rather than PUBHealthInstitute. In this way, HI_EMR became the de facto 

standard EMR system for all the public health sector. Despite HI_EMR becoming a de facto standard, 

there were over seventeen versions of HI_EMR, each with an integrated architecture, which led to high 

maintenance costs and low adaptability. 

Leveraging on the de facto standardization of EMR systems, it was decided that HI_EMR would become 

a core component of RegEHR. Moreover, the decision to place HI_EMR at the core was followed by a 

redesign of its architecture towards a more modular one (in order to decrease its maintenance costs and 

increase its adaptability) and the development of a set of services accessible through an API. With such 

a modular architecture, providers’ HIS and other systems (e.g., pharmacy, nursing, operating rooms) 

could interconnect with HI_EMR through the API (see Figure 6). An IT manager of a hospital and 

member of the team that designed RegSEMR and RegPHR noted, “If HI_EMR becomes the only com-

mon EMR for primary care and contains all the data, then one already has a common thread for all the 

data and RegSEMR becomes superfluous (…) From my hospital [and from my HIS], I can use HI_EMR 

to access data from another hospital (...) So, HI_EMR will allow connection between systems”.  The 

decision to implement RegEHR with single common data and process models also eliminated the health 

providers’ need to use the index to publish and access data. This required rebuilding the network of 

dependencies between the index and the other core (e.g., RegPHR) and peripheral components (e.g., 3rd-

party apps and service, providers’ other systems).  

Figure 5. Architectural changes resulting from the building of RegEHR. 

Although the decision concerning HI_EMR reduced the architectural diversity of IT at the level of pri-

mary care, it was decided that the diversity of HIS in specialized care and other systems should remain. 

In 2018, there were 27 different types of HIS among health providers. As noted by a member of the 

working group of the IT Health Plan, “Each system of each health provider reflects the different cultures 

and ways of doing and also a lot of knowledge of healthcare professionals, IT departments and providers. 

We must preserve and take advantage of this knowledge”. The DoH then set up a certification plan for 

healthcare providers’ HIS and other systems to ensure that these systems were compatible with Re-

gEHR. The plan defined the requirements that providers’ systems had to meet so that they could inte-

grate with RegEHR, for instance through the single identification of the patient across the whole system, 

common codes for all the health care activity, common data privacy protocols, and common decision-

making capabilities for professionals. This measure also sought functionality convergence among pro-

viders’ systems to foster service consistency throughout the region. 
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Figure 6: Entrenchment relationship between core and periphery in phase 3 

4.6.1. Analysis phase 3 

This third phase involved changing the logic of the digital infrastructure’s architecture from sharing data 

between health providers through interoperability (which had prevailed in phases 1 and 2) to one of 

sharing data through a common data and process model that was placed at the platform core. This change 

was driven by a need to create and deliver new value at the regional level from the data flows between 

health providers and between third-party apps and citizens. Further, this change entailed a major re-

architecting of the core-periphery structure that further entrenched the core. In particular, this phase saw 

the consolidation of two core components (RegInterop and RegSEMR) into a single component (Re-

gEHR). Several dynamics preceded and accompanied the implementation of RegEHR. First, there was 

a de facto standardization process of one of the providers’ EMR across the user community (health 

providers). Then the platform operator (the DoH who sponsored, developed, maintained and operated 

the platform) gained control and ownership of the component, and then redesigned and migrated it to 

the platform core. Finally, the existing core (e.g., RegPHR) and peripherical components (e.g., provid-

ers’ HIS systems, third-party services) were redesigned and bound to this new core component. In this 

way the network of dependencies was rebuilt.  

In short, on the side of healthcare providers, as RegEHR was implemented some components (providers' 

EMR systems, RegSEMR, and RegInterop) became redundant and were either partly or wholly substi-

tuted. This ultimately strengthened a hierarchical relationship between the core and the remaining com-

ponents of the periphery. In this way, the periphery became more dependent on the core for its function-

ing since a key functionality was provided by the core. On the side of the user community compromising 

of citizens and providers of apps and services, the platform core (involving RegEHR, RegPHR, Pat-

DataRep, Marketplace) became generatively entrenched as it became the basis for repeated flows of new 

innovations that the user community used. Further, the fact that one component of the platform core 

(RegEHR) now stores all the data generated at primary care of the public healthcare system, offers more 

possibilities for upstream and downstream uses of those data, and that in turn makes that core component 

more generatively entrenched. 
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5. Discussion 

The previous section has recounted the process whereby a regional healthcare digital infrastructure took 

the form of a core-periphery structure. Consistent with the literature on digital infrastructure evolution, 

the lens of generative entrenchment has allowed us to show the incremental way in which the digital 

infrastructure evolved by developing new components upon existing ones, and how this resulted in an 

entrenched core-periphery structure. This section utilizes the findings of our in-depth case study and the 

lens of generative entrenchment to illuminate three aspects of the process by which the digital infra-

structure transformed into a digital platform architecture.  

A first characteristic of the whole formation process of a core-periphery structure from a digital infra-

structure is that it involved a reversal of the entrenchment relationship between the core and periphery 

over the three phases. In the first phase, the stability of some components of the infrastructure’s installed 

base (the providers’ EMR systems) served a developmental purpose for the new embryonic platform 

core, and the latter in turn, entrenched those EMR systems further. The platform core did not evolve 

independently from providers’ EMR systems due to the latter’s entrenchment. In the second phase, the 

embryonic platform core started to grow by serving a developmental purpose for new components at the 

core that provided functionalities to the periphery. At the same time, because those new functionalities 

at the core still depended on the data that remained stored in peripherical components, we can say that 

the core and periphery mutually entrenched each other. In the third phase, the entrenchment relationship 

between core and periphery was turned around as the periphery ended up being completely dependent 

on the core for its operation. 

The second aspect refers to the generatively entrenched infrastructure’s installed base shaping the de-

cisions and choices regarding the initial platform core. The process starts with the emergence of a core 

that does not integrate functionalities of the digital infrastructure. It was decided to prioritize creating a 

core that interconnected the existing systems instead of a core that subsumed them and replaced them 

afterwards. In phase 1, the choice of an up-to-date index that simply interconnected and acted as a con-

duit of connectivity through which health providers mediated data can be explained by the deep en-

trenchment of one component of the infrastructure’s installed base: the providers’ EMR systems. This 

deep entrenchment was the result of the continued use and the investment that providers had made on 

their EMR systems. Moreover, these EMR systems were diverse and heterogeneous as there were more 

than 30 different such systems, which had been implemented over the years and included bespoke and 

non-bespoke software applications, each having its own data and process models. Choosing an alterna-

tive that standardized or replaced these EMR systems and that could be implemented from scratch or 

subsumed into the new core was considered unfeasible as it required too much effort. In other words, 

the deep entrenchment of EMR systems was a predictor of the amount of change and hence the choice 

for an up-to-date index. The up-to-date index structured and offered simplicity in accessing health data 

as it enabled its users (health professionals) to mediate new and archived health data without adding 

new data. At the same time, the choice of the up-to-date index reinforced the use of EMR systems at the 

periphery. Because of the choice of a shared index, we regard the platform as having a light core 

(RegSEMR), which established order and facilitated coordination among health providers. At the same 

time, that the initial platform core mainly organized existing systems helped it to quickly achieve gen-

erative entrenchment derived from its use and development. 



   

 

The third aspect concerns the recurrence of three architectural practices once the usage of the light core 

was consolidated. And this weakened the entrenchment of peripherical components, amplified the role 

of the core, and eventually, led to a more generatively entrenched core-periphery structure. The first 

architectural practice involved augmenting the platform core with new functionalities that made the 

functionalities offered by the peripheral components redundant, and which ended up replacing those 

peripheral components. We identify redundancies at three levels: data, functionality and application or 

system (which consists of suites of functionalities). For instance, in phase 2 the core (RegSEMR) started 

storing structured data that was previously only stored at the periphery; likewise, new functionalities 

were built on top of the up-to-date index to support practitioners that that were already delivered by the 

providers’ EMR systems; finally, RegInterop was built to support the interoperability between 

healthcare providers and gradually replaced the inter-provider connectivity solutions.  

The second practice involved augmenting the platform core with novelty, in terms of new functionalities 

that were non-redundant, which further entrenched the core. We distinguish new functionalities that 

targeted an existing user community and others that targeted new user communities. In phase 2, the 

platform core grew with new functionalities and data leveraging the flows of data coming from the 

periphery (initially providers’ EMR systems). Most of those functionalities could not be developed by 

the periphery because it was the core that controlled those flows of data. As providers started valuing 

and using those new functionalities, they tightly integrated their EMR systems with the platform core to 

further benefit from these functionalities. This led EMR systems to increase their dependency on the 

core. First, practitioners (users’ of EMR systems) started relying more on the connection of the EMR 

systems with the platform core in their daily practices. Second, the healthcare providers committed more 

resources to maintain and adapt the connection of their EMR systems with the core components, and 

less to evolve the functionalities of their own EMR systems. So, the platform core started shaping the 

evolution of the existing peripheral components (EMR systems). At the same time, the increasing flows 

of data and users passing through RegSEMR yielded more chances to build upon new components at 

the core (e.g., RegPHR, PatDataRep, Marketplace) targeting other user communities, which in turn, 

amplified the entrenchment of the core. In short, the increasing flows of data and users going through 

the core fuelled the generation of new functionalities that reinforced the entrenchment of the platform 

core. The cumulative developments of new functionalities at the platform core, with respect to the ex-

isting user community of healthcare providers and the new user community involving third-party apps 

and citizens, created a strong reinforcement of increasing functionality and preservation of the platform 

core.  

The third architectural practice entailed reducing the heterogeneity of an entrenched component of the 

periphery and later integrating it into the core. For instance, phase 3 describes the emergence of 

HI_EMR (one of the multiple EMR systems that were in the periphery) as a de facto standard for EMR 

systems and it also describes how it was subsumed into the platform core afterwards, increasing the 

generative entrenchment of the core-periphery structure. This happened through several flows of events 

that coalesced over seven years (2012 to 2019). First, HI_EMR, which was ahead the rest of EMR 

systems in terms of pace of development and adaptation to the evolution of the platform core, was mod-

ularized and opened (offered for free) to the rest of healthcare providers. Then healthcare providers 

gradually discontinued the use of their EMR systems and adopted HI_EMR, resulting in the reduction 

in number of different EMR systems in use. This led to a scenario in which HI_EMR became the de 



   

 

facto standard for EMR systems. Subsequently, the platform operator, aware of the component's gate-

way role (HI_EMR) in healthcare, gained control over it, redesigned it, and migrated it to the platform 

core. Finally, the platform operator created the conditions (e.g., APIs, accreditation process, economic 

incentives) for other peripheral components (e.g., the rest of healthcare providers’ systems) to adapt to 

and integrate with the new core component in such a way that the former must depend on the latter to 

be operational.  

6. Implications for research and practice 

This paper makes several theoretical contributions. In line with prior literature, we depict architectural 

evolution of a digital infrastructure as an ongoing incremental change process that goes beyond the 

scope of a discrete architectural project (Reimers et al. 2014.) Furthermore, we depict architectural evo-

lution that is not under the control of a single actor but involves the interactions of multiple technological 

and social components from various IT systems and organizations (Hanseth and Lyytinen 2010; Hanseth 

and Rodon 2021). Our empirical study is novel because it explores a particular transformational path of 

the architecture of a digital infrastructure. It demonstrates transformation from an architecture charac-

terized by multiple silo components having symmetric and asymmetric dependencies to one character-

ized by an overall core-periphery structure. In the core-periphery structure what dominates is an asym-

metrical dependency relationship between the components of the core and the periphery. We conceive 

such a transformational path as a longitudinal process where various digitalization projects and systems 

interact and converge over time, leading to the core-periphery structure. We show that such transfor-

mation was challenging because it required continuous disentangling the components of the infrastruc-

ture’s installed base, rearranging the existing network of interdependencies between the components of 

the infrastructure’s installed base, and reconfiguring the functional roles of those components.  

This conceptualization of architectural evolution is consistent with the one proposed by scholars in the 

literature on digital infrastructures who study evolutionary dynamics of the installed base proposing 

concepts such as cultivation (Grisot et al. 2014), modular implementation strategies (Aanestad and Jen-

sen 2011), grafting (Sanner et al. 2014), and functional architecting (Nielsen and Sæbø 2016). We con-

sider that the lens of generative entrenchment provides a theoretical vocabulary that orients us to fore-

ground new aspects of architectural evolution. First, in each phase of our study, the core-periphery struc-

ture emerged from the conditions of the previous one (i.e., the infrastructure’s installed base), and re-

produced and transformed those initial conditions. Second, we focus the attention to the set of compo-

nents of the infrastructure’s installed base that had a major influence and shaped choices of the new 

core-periphery structure. Third, we emphasize the set of practices that over time weakened the entrench-

ment of peripherical components and amplified the generative entrenchment of the core. Overall, 

through the lens of generative entrenchment we have developed a deeper understanding of the dynamic 

reapportionment between the peripherical and core components over time (Agarwal and Tiwana 2015). 

In line with some platform studies (Alaimo et al. 2020; Eaton et al. 2015; Helmond et al. 2019; Sandberg 

et al. 2020), we approach the idea of core-periphery structure in a non-reductionist and non-essentialist 

way. We find that there is no single fixed and persistent core-periphery structure but rather a continuous 

process of reorganization of a digital infrastructure’s architecture. This resonates with the view that the 

architecture of digital infrastructures and platforms is in a continuous state of becoming (Hanseth and 



   

 

Rodon 2021). In contrast to prior studies on digital platform evolution, we examine how this reorgani-

zation occurs not only at the level of interfaces between the platform core and periphery, but at the level 

of the periphery, the platform core, and the whole core-periphery structure (e.g., as peripherical compo-

nents are integrated into the core, or fade away as redundant functionalities are created in the core). 

Furthermore, our study also extends prior findings of studies on platform evolution by not only capturing 

different moments in which the core-periphery structure became temporarily stable but also illustrating 

the flows of events that triggered those transitions. Additionally, literature has typically studied evolu-

tion of digital platforms that are built in a greenfield site (Eaton et al. 2015; Helmond et al. 2019; Karhu 

et al. 2018). Our case study focusses on the formation and evolution of a digital platform from an already 

existing digital infrastructure that carried out a great deal of the tasks that the platform kept performing 

afterwards. Accordingly, in our case path dependencies were very relevant because the digital platform 

was built on a brownfield site where the infrastructure’s installed base impacted the platform’s architec-

ture emergence and evolution. We have shown that generative entrenchment is a useful concept to ar-

ticulate those path dependencies and how they can be broken. 

Finally, a great deal of infrastructure studies has emphasized the inertia and path dependency of digital 

infrastructures’ installed base (Hanseth and Lyytinen 2010; Star and Ruhleder 1996), showing that evo-

lution involves gradual transitions of the installed base. In order to explain the way out of the inertia of 

the installed base, literature has proposed the notion of paradox of change (Tilson et al. 2010) which 

describes a tension between stability and flexibility in digital infrastructures. They describe how on one 

side digital infrastructures need to be stable in order to engender trust and to attract an installed base so 

that they can grow and scale. They also describe how at the same time digital infrastructures need to be 

flexible so that they can evolve and develop a wider scope of new uses. A number of pragmatic ap-

proaches to solving paradoxical tensions in management settings are proposed by Poole and Van de Ven 

(1989) including separating the elements in tension in space, separating them in time, synthesising a 

solution so that they are no longer in tension, or simply accepting the tension. Rather than taking a 

dualistic approach to solving paradox, Farjoun (2010), proposes a more holistic approach to transcend-

ing the paradox by considering the relationship between elements in tension as a duality. In this way 

opposing elements of a paradox are considered mutually constitutive and enabling, and it is this approach 

that Tilson et al. (2010) use to explain how stability in one part of a digital infrastructure can enable 

evolution elsewhere. Similarly, Hanseth and Rodon (2021) show how in the evolution of digital infra-

structures processes of destabilization (that open the infrastructure for change) and stabilization (that 

endow the infrastructure with persistence) are building upon each other. We suggest that lens of gener-

ative entrenchment used in our paper extends our understanding of duality in the evolution of digital 

infrastructure, as understood in Tilson et al.'s (2010) conceptualisation of the paradox of change and 

Hanseth and Rodon’s (2021) conceptualisation of evolution as iterations of stabilization and destabili-

zation processes. Generative entrenchment provides a vocabulary to describe how the preservation of 

components of the installed based in one part of the infrastructure can allow for its evolution elsewhere, 

and how that evolution in terms of new components or more use, feeds back and preserves the compo-

nents of the installed base. As Wimsatt and Griesemer (2007) note: “as infrastructural elements are co-

opted for more functions because they are there, they become more deeply entrenched, and in conse-

quence, more strongly conserved, causing a mutual positive feedback of amplifying stability relations.” 

(p. 280). 



   

 

We acknowledge that there are a number of contextual conditions specific to our case that may have 

shaped our theorisation. The first is Spain’s deep economic crisis from 2009 to 2014 — something that 

led to projects being put on ice or cancelled, and to new projects being scrapped. Budgetary constraints 

and spending cuts took their toll. The second condition is the lack of an executive IT unit at the DoH or 

the PUBInsurer throughout the period covered by our analysis. This helps explain the involvement of 

many stakeholders in all the IT-related projects, the pace of these projects, and the way they fitted in 

with regional and organisational-scale IT systems. We consider that both contextual conditions stimu-

lated small incremental changes thus making the role of generative entrenchment more distinct. In that 

respect, further research could study the process by which a digital infrastructure transforms into a dig-

ital platform in a context characterised by the strong focal actors directing the process. A final method-

ological point to note regarding our study’s limitations concerns the granularity of the core-periphery 

structure that we have studied and the components of the core-periphery structure. We studied the emer-

gence and evolution of an overall core-periphery structure at the level of the Region. We acknowledge 

that there might be multiple core-periphery structures at lower levels. We consider that further research 

could explore how those lower-level core-periphery structures shape the emergence of higher-level core-

periphery structures. Likewise, the granularity of the changes of the core-periphery structure was limited 

to the level of systems, simply because this was the common denominator across the historical data that 

we re-examined in this study. Future research into the evolution of digital infrastructures and platforms 

might elicit enhanced insights should a higher granularity of the installed base changes (e.g., at the level 

of subsystem or beyond) become the basis of analysis. It must, however, be noted that an increased level 

in the granularity as the basis of analysis invites an exponential increase in the degree of complexity of 

managing an analysis as the number and frequency of change increases. 

Our study has several practical implications. First, our results reveal the complexities of the processes 

of platform core formation occurring in the context of an already existing digital infrastructure, putting 

emphasis on aspects such as the importance of managing of the interdependencies between components 

of digital infrastructure’s installed base, or the entrenchment caused upstream when new components 

are added to a digital infrastructure. In this sense, a focus on generative entrenchment can enhance de-

signers’ architectural knowledge (Andersson et al. 2008) by providing an understanding of how the 

components of the infrastructure’s installed base relate to and are dependent on each other, and how 

much effort is required to change them. Second, our study highlights two important points of leverage 

that have practical relevance. On the one hand, launching a digital platform with a light core is a way to 

respect and easily mobilize the entrenched socio-technical installed base, which can later allow oppor-

tunities for expanding the scope of the platform to be explored. On the other hand, our study suggests a 

set of practices (creating redundancy in the core, augmenting the core with novelty, and reducing the 

heterogeneity of an entrenched peripherical component and later integrating it into the core) that have 

proved successful in the consolidation of the core-periphery structure. A third and final practical impli-

cation of our study is that it also exposes the relation between the main function of a platform (Cusumano 

et al. 2019) and the entrenchment relationship between core and periphery in the context of public 

healthcare. While transaction platforms (which aim to facilitate data exchanges between otherwise frag-

mented groups of users) are more likely to be related with light core and a generatively entrenched 

periphery, innovation platforms (which aim to serve as the foundation for new complementary innova-

tions developed at the core or periphery by third-parties relying on the amount of data at the core) are 

more likely related with a dense and generatively entrenched core and the periphery dependent on the 

core.  



   

 

7. Conclusion 

Digital infrastructures and digital platforms play an increasing important role in modern society. They 

enable organisations and industries to function, and they provide a canvas upon which digital services 

can be innovated. Digital infrastructures and digital platforms are inter-related and prior literature has 

documented and explored this relationship. However, our understanding of how digital infrastructures 

evolve and take on the architectural form of digital platforms is limited. This paper advances our under-

standing of how this evolution in architectural form around a core-periphery structure takes place. Our 

study concerns a case study tracking the evolution of a collection of systems in regional public healthcare 

digital infrastructure over a 20-year period, and how they gradually take on the architectural form of a 

digital platform. This paper has proposed the notion of generative entrenchment and proved it as useful 

to foreground how the emergence of the platform core relied on the stability of the digital infrastructure’s 

installed base, and how the core-periphery structure consolidated. We find that this architectural evolu-

tion comprised three phases showing a reversal of the entrenchment relationship between the core and 

periphery: 1) entrenchment of the periphery, 2) mutual entrenchment of the core and periphery, and 3) 

entrenchment of the core. Further, our study shows that the generatively entrenched infrastructure’s 

installed base shaped the decisions and choices regarding the initial platform core, and depicts three 

architectural practices that weakened the entrenchment of peripherical components, amplified the role 

of the core, and eventually, led to a more generatively entrenched core-periphery structure.     
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8. Appendix 1: List of abbreviations 

  

Abbreviation Institution / Artefact Function 

DoH Regional Department of 

Health 

Responsible for formulating healthcare policy, maintaining 

quality, determining healthcare budget, and accrediting provid-

ers 

PUBInsurer Regional Public Health In-

surer 

Responsible for planning, purchasing, and assessing heal ser-

vices in the region. 

PUBHealthIn-

stitute 

Public Institute of Health Largest public provider of primary and hospital care in the re-

gion. 

HI_EMR EMR developed by PUB-

HealthInstitute  

An EMR (Electronic Medical Record) system developed by 

PUBHealthInstitute in 2001, and which eventually became the 

standard approach to EMR across the region. 

RegInterop Regional Inter-operability 

System 

Centralised system owned and managed by DoH to enable the 

interconnectivity of different healthcare providers’ systems to 

enable the sharing of information and functionality. 

RegSEMR Regional Shared Elec-

tronic Medical Record 

An electronic medical patient’s record shared across the re-

gional healthcare system. It is owned and managed by DoH. 

RegPHR Regional Personal Health 

Record 

A personal health record for citizens with personal data from 

RegSEMR 

PatDataRep Patient Data Repository Repository that citizens can use to store their personal health 

data generated by themselves. 

RegEHR Regional Electronic 

Health Record 

A regional electronic health record on each patient 

  

  

 

 


