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Abstract: A unified and well-knit e-health network is one that provides a common platform to its key stakeholders to 
facilitate a sharing of information with a view to promoting cooperation and maximizing benefits. A promising candidate 
worthy of being considered for this ponderous job is the emerging ‘cloud technology’ with its offer of computing as a 
utility, which seems well-suited to foster such a network bringing together diverse players who would otherwise remain 
fragmented and be unable to reap benefits that accrue from cooperation. The e-health network serves to provide added 
value to its various stakeholders through syndication, aggregation and distribution of this health information, thereby 
reducing costs and improving efficiencies. Because such a network is in fact an interconnected ‘network of networks’ that 
delivers a product or service through both competition and cooperation, it can be thought of as a business ecosystem. . 
This study attempts to model the digital information flows in an e-health ecosystem and analyze the resulting strategic 
implications for the key players for whom the rules of the game are bound to change given their interdependent added-
values. The ADVISOR framework is deployed to examine the values created and captured in the ecosystem. Based on 
this analysis, some critical questions that must be addressed as necessary preconditions for an e-Health Cloud, are 
derived. The paper concludes with the conjecture that “collaboration for value” will replace “competition for revenue” as 
the new axiom in the health care business that could ideally usher in a fair, efficient and sustainable ecosystem.  
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1. INTRODUCTION 

1.1. Background 

It is no exaggeration to say that “e-revolution” has 

radically transformed the conventional landscape of 

business and consumerism, as evident from the variety 

of e-initiatives successfully launched over the last 

couple of decades. Today, the Internet has become 

entwined with most aspects of day-to-day living, 

facilitating communication, entertainment, education, 

banking and a host of e-commerce transactions online. 

Often such disparate services and applications have 

shared what is now known as a cloud computing 

infrastructure [1, 2]. Etymologically, the term “cloud 

computing” comes from ‘The Cloud’ (internet-based 

computers) which can provide a variety of services [3]. 

Simply defined, cloud computing is a range of IT 

services delivered over the Internet – Software as a 

service (SaaS), Platform as a service (PaaS) and 

Infrastructure as a service (IaaS) [4, 5]. However, 

despite the Internet having revolutionized most aspects 

of human life, its foray into healthcare has been 

relatively inconsequential possibly on account of the 

complexities inherent in the industry [6-9]. Although the 

arrival of e-health may have been recent, its long-term 

potential is so immense [10-13]. A case in point is the 

dramatic rise in the US population looking for health 

information online, which jumped from 10 million in 
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2000 to 100 million in early 2007
1
. It was also 

estimated that by 2013 about 45% of US adults with a 

chronic condition would be using the internet to 

manage their condition. This trend, needless to say, is 

increasingly getting conspicuous all over the world 

including developing countries. All this, is a standing 

testimony to healthcare consumers’ “unquenchable 

need for more and greater access to health information 

and services” [14, pp.2].  

Coupled with these developments is the policy 

imperative of many governments to reform healthcare 

by making substantial investments in health information 

technology (HIT) to improve the safety, quality and 

value of healthcare [8, 15]. Such trends are gaining 

traction globally, as evidenced by the plethora of e-

health projects that have stemmed worldwide in recent 

years
2
. According to MarketsandMarkets (2015)

3
, the 

world healthcare IT market is expected to grow to 

$228.7 billion in 2020 at a CAGR of 13.4% during the 

forecast period of 2015 to 2020. 

Ideally, e-health should encompass medical 

informatics, public health and business, as well as 

include within its purview health services and 

information that are delivered and enhanced through 

the Internet and related technologies [16]. An 

                                            

1
Manhattan Research LLC Survey, 2007 

2
https://www.moh.gov.sg/content/dam/moh_web/Publications/Information%20P

apers/2014/NEHR/English%20Brochure%20(Final).jpg;  
http://www.computerweekly.com/news/2240215175/UK-shows-biggest-take-
up-of-electronic-Health-records-in-Europe; Arizona telemedicine network, USA 
3
http://www.marketsandmarkets.com/Market-Reports/healthcare-it-252.html 



2    Journal of Advances in Management Sciences & Information Systems, 2016, Volume 2 Stephanie and Sharma 

integration of tele-health technologies with the Internet, 

e-health has also the potential to enhance the quality 

and value of health services delivery through improved 

efficiencies and diminished costs thereby developing 

new markets [14, 17]. In essence, e-health comes with 

the promise of improved quality of care, greater safety, 

reduced costs, reduced medical errors, increased 

efficiency of information flow and most importantly, 

empowerment of healthcare consumers in their 

healthcare decisions [12, 18-20]. 

Notwithstanding the unlimited potential of e-health 

to transform the healthcare industry, there are several 

barriers to its adoption, one of them being a 

misalignment of incentives between investors in e-

health and its direct beneficiaries [7, pp. 266, 21]. 

Electronic Health Records (EHRs), which are 

longitudinal repositories of patient health information, 

are a key component of the healthcare system [22-24]. 

Historically, the responsibility of implementing EHRs 

was inexorably with healthcare providers who found the 

investment daunting more so because they perceived 

their own benefits from the implementation scant as 

compared to benefits that accrued to other 

beneficiaries such as the insurers and technology 

vendors [25, 26]. It has been suggested that cloud 

computing, may be a boon to healthcare providers, 

making it compelling for them to acquire technology as 

a cloud-based service rather than struggle with the 

huge IT investments associated with quality patient 

care [27]. With e-health becoming a national level 

agenda in several countries, digitized clinical data is 

expected to grow exponentially, and cloud computing 

could just be the technology needed at the moment. 

Most significantly, it could put healthcare providers at 

ease by significantly reducing their EHR investment 

costs, which has been a major deterrent to e-health 

adoption and use. However, this is not to say that 

technological advancements like cloud technology will 

remove or even minimize the barriers confronting the 

healthcare providers with the advent and diffusion of e-

health. A game theoretic view of some of these major 

barriers to e-health follows. 

1.2. Barriers to E-Health: A Game Theoretic View 

Game theory is a set of analytical tools that helps 

comprehend the dynamics that unfold when decision-

makers interact [28]. It is the study of conflict and 

cooperation among intelligent, rational entities often 

referred to as ‘players’, in their decision-making 

processes [29]. A game theoretic view of the major 

barriers to e-health particularly from the healthcare 

providers’ perspective makes it evident that these are 

manifestations of the prisoner’s dilemma, a classic 

example to demonstrate game theory. Luce and Raiffa 

[30] in their book, Games and Decisions, describe 

Prisoner’s Dilemma as follows: 

Two suspects are taken into custody and 

separated. The district attorney is certain 

they are guilty of a specific crime, but he 

does not have adequate evidence to 

convict them at trial. He points out to each 

prisoner that each has two alternatives: to 

confess to the crime the police are sure 

they have done, or not to confess. If they 

both do not confess, then the district 

attorney states he will book them on some 

very minor trumped-up charge such as 

petty larceny and illegal possession of a 

weapon, and they will both receive a minor 

punishment; if they both confess they will 

be prosecuted, but he will recommend 

less than the most severe sentence; 

however, if one confesses and the other 

does not, then the confessor will receive 

lenient treatment for turning state’s 

evidence whereas the latter will get “the 

book” slapped at him. (p. 95) 

Prisoner’s dilemma, in other words, is the conflict 

between self-interest and group interest. Rapoport and 

Chammah [31] define prisoner’s dilemma as a mixture 

of interpersonal and intrapersonal conflict, which 

eventually leads to individual defections culminating in 

an overall scenario of less desirable outcomes [32]. In 

the context of e-health, these are some typical 

dilemmas faced by healthcare providers during the 

various stages of the evolution of e-health and may be 

considered to fall into two categories namely (i) 

participation dilemmas and (ii) cooperation dilemmas. 

These dilemmas, if unresolved, may render e-health 

unfeasible and unsustainable. A brief account of each 

of the dilemmas is given below. 

1.2.1. Participation Dilemmas 

These are barriers that deter healthcare providers 

from taking the essential first steps towards e-health, 

which involves making substantial investments in 

building Electronic Health Records (EHRs). What 

follows is a short discussion of these dilemmas: 

1.2.1.1. Productivity Paradox  

The famous quip by Robert Solow, Nobel Laureate 

in Economics, that, "we see computers everywhere 
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except in the productivity statistics" (New York Times 

Book Review, 1987), still rings true after decades, 

especially in the context of investments in e-health. 

Some healthcare organizations, for instance, still 

challenge the much advocated link between 

investments in technology and improved organizational 

performance, keeping alive the debate on IT payoff, 

referred to in literature as the “productivity paradox” 

[33, 34]. 

In the absence of demonstrable evidence of positive 

payoffs from e-health investments [35], the strategy 

most prevalent among individual healthcare providers 

is defection to e-health rather than joint cooperation. 

This would mean that if healthcare providers are not 

motivated to invest in EHRs due to the productivity 

paradox, e-health may continue to remain a distant 

dream. 

1.2.1.2. Tragedy of the Digital Commons 

Electronic Health Records (EHRs) are the building 

blocks of e-health that need to be heavily invested in 

and created by the healthcare providers. These digital 

health records also need to be enabled for exchange 

and reuse of health data by other players in the 

network such as patients, payers, vendors, and other 

healthcare providers [36], so that the benefits of e-

health are harnessed in toto. In other words, in a 

patient-centric e-health network, health data is viewed 

and treated as a public good or “commons” so that 

every stakeholder including patients can consume the 

resource (i.e. the health data) without necessarily 

contributing to it. Albanese and Van Fleet [37] describe 

this as ‘free-riding’ where a member of a group benefits 

from its access to a common resource more than it 

actually contributes to the cost of this common 

resource. This ’free-riding’ is reminiscent of the 

misaligned incentives discussed in the context of e-

health and often deters healthcare providers from 

investing in e-health which in turn might prove 

detrimental to other players. If healthcare providers 

shirk from investing in e-health, it will only lead to a 

deficient or less desirable outcome for everyone, 

resulting in a situation referred to by Adar and 

Huberman [38] as the ‘tragedy of the digital commons’. 

1.2.2. Cooperation Dilemmas 

These dilemmas, as different from participation 

dilemmas, relate to such healthcare providers who 

have already invested in EHRs for productivity gains, 

but are reluctant to share the EHRs with other players 

in the network. Two such dilemmas are: 

1.2.2.1. Information Asymmetry 

It is said that the physician-patient relationship is 

often characterized by asymmetric information [39, 40]. 

This is because a physician who examines a patient 

acquires information about the patient which the latter 

cannot access on his own [40]. Such information 

asymmetry results in provider-centrism where the 

providers are very much in control of their patients’ 

healthcare decisions and choices, which may not 

always be in the patients’ interest.  

However, given the potential of e-health to foster 

sharing and exchange of health data, it is suggested 

from time to time that information asymmetries of this 

kind may be reduced to facilitate greater patient 

empowerment.  

Health data of individual patients, though 

maintained by healthcare providers in heavily invested 

systems, may be viewed as a common property 

resource owned by and accessible to both healthcare 

providers and patients. However, the reality is that such 

health data may be under-utilized, if not totally 

unutilized, especially by patients for reasons beyond 

their control. One basic reason is that, healthcare 

providers who have invested in EHRs, are unwilling to 

progress to the next level by sharing the data with their 

patients and other players in the network. If such 

information sharing is made possible as in an efficient 

market system, patients would really be empowered to 

shop around and choose a healthcare provider on their 

own, based on criteria such as cost-effectiveness, 

reliability and quality [7]. This would go a long way in 

jeopardizing provider-centrism, as well as, providers’ 

return on EHR investments. 

1.2.2.2. Closed Networks 

Some healthcare providers may be willing to invest 

in EHRs if they perceive certain significant productivity 

gains from the investment, and furthermore, take e-

health to the next level by sharing their patients’ health 

data with parties outside their institutional walls. 

However, they may only do so using proprietary 

platforms which invariably limit such sharing to a closed 

network of a select group of partners. This may 

endanger the interoperability, and hence, the 

exchangeability and reusability of health data beyond 

the network. Such an outcome defeats the very 

purpose of e-health namely patient-centrism where 

patients have unlimited and ubiquitous access to their 

health data. In closed e-health networks, patients’ 

choices may be limited to a few partners or players 
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carefully selected by the healthcare provider in extreme 

self-interest.  

In view of the aforementioned dilemmas, it would be 

a worthwhile venture to investigate the sustainability of 

a patient-centric e-health ecosystem with particular 

focus on the dilemmas of the healthcare providers 

without whose participation and cooperation patient-

centric e-health may not be possible.  

Against this backdrop, this paper undertakes to 

examine two key research questions: 

Research Question 1: Who are the key players in the 

e-health ecosystem? 

Research Question 2: What are the potential values 

they create and capture through digital information 

flows? 

The objective of these RQs is to adequately model 

the e-health ecosystem in terms of the key players, 

their roles, and the potential major digital flows among 

them. Such modeling is a prerequisite to the 

identification of values generated (created and 

captured) in the e-health ecosystem for subsequent 

analysis. Value is “created” when a firm (player) 

develops its core competencies, capabilities and 

advantages to perform work activities that differentiate 

it from competitors, and “captured” when the firm 

derives economic returns in relation to the value it 

creates [41]. It will be of particular interest to observe 

the value flows involving the healthcare providers who 

are fraught with dilemmas of participation and 

cooperation in e-health. 

The remainder of the paper is organized as follows. 

The next section reviews the e-health ecosystem and 

the roles of players and their business models. Section 

3 describes a conceptual framework for modeling e-

health digital flows that was derived from the scholarly 

literature in consultation with a panel of expert level 

practitioners. Section 4 uses the ADVISOR framework 

to compare the values created and values captured by 

players in the ecosystem. Based on the analysis, we 

conclude the paper with a research agenda in section 

5. 

2. METHODS 

Despite recent scholarly interest in e-health [15, 19, 

23, 42-46], the key players, the opportunities that 

accrue to them and the commitments required of them 

have not been adequately modeled and analyzed. This 

section describes a conceptual model for digital 

information flows in the e-health ecosystem and an 

analytic framework for the resulting strategic 

implications for the key players for whom the rules of 

the game are bound to change given their 

interdependent fortunes. As a first step, a preliminary 

model of the e-health ecosystem was developed 

primarily based on literature and industry observations. 

This process led to the identification of the six key e-

health players, and the subsequent modeling of the 

potentially major digital flows among them. Based on 

an analysis of these digital flows using the ADVISOR 

framework adopted by [47] for the digital market space, 

the values-created and values-captured by the key 

players in the e-health ecosystem were identified in a 

systematic manner [48]. These preliminary models 

were later validated through interviews with industry 

experts for the purpose of calibration of the models 

based on feedback gathered from them. More 

specifically, these were professionals from different 

walks of the healthcare industry like the ministry of 

health, IT department of healthcare providers, health IT 

vendors, BPOs in the healthcare industry etc. from 

China, India, Singapore and the United States, where 

public and private e-health initiatives are at various 

stages of progress. Such validation was considered 

necessary to steer the research to focus on the key 

players in e-health and the really critical issues facing 

them in their participation in the cloud network. The 

expert interview template may be found in the 

appendix. 

2.1. The E-Health Ecosystem 

An e-health ecosystem should facilitate easy access 

to information for all stakeholders involved in the e-

healthcare processes [14, 20, 49, 50]. It needs to be 

kept in mind that what determines the potential of an e-

health market system is evidence-based medicine 

which is defined as “the conscientious, explicit and 

judicious use of current best evidence in making 

decisions about the care of individual patients” [51, 

pp.71] -–intuitive in its appeal for doing better with 

scarce resources. In such a context, health data 

assumes great significance inasmuch as it can foster 

evidence-based patient-centric medicine that is 

efficient, and offers high quality and value [46, 52]. To 

create a patient-centric health network that is 

seamlessly connected for exchange and reuse of 

health data, an e-health system must harness the 

combined power of technology and the Internet. EHRs 

form the building blocks [22, 53] of such a network but 

their diffusion has been rather slow, one significant 
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reason being resistance from healthcare providers who 

are expected to implement these expensive systems in 

the face of uncertain ROI [54, 55]. Therefore, until 

recently, the digitization of healthcare has primarily 

focused on creating electronic health records (EHRs) 

for patients, rather than on total digital health systems 

(TDHS) which simultaneously offer intra- and inter-

enterprise benefits because of their scalability, 

interoperability and distributable capabilities [23, 56, 

57]. Cloud computing technologies come with the 

promise of a strong foundation to support such an 

integrated health system or TDHS by providing 

infrastructure and services on a shared basis at 

affordable costs [5, 58]. 

E-health is a broad term that covers various 

activities related to the use of technology and the 

Internet to deliver healthcare [6], and there does not 

seem to be any universal consensus on its scope [59]. 

In this paper however, we define e-health as a TDHS 

that encompasses all the key players and allows for 

interoperability among them by providing a common 

platform for interfaces and transactions among them. 

Yet another key element of patient-centricity which a 

TDHS should incorporate is the PHR (Personal Health 

Record) which gives an individual access to their 

“lifelong health story” [60] and thus augments the value 

of e-health resources. Essentially, the PHR is an 

electronic record containing health-related information 

managed, shared, and controlled by an individual [61]. 

Like the EHR, the PHR also conforms to nationally 

recognized interoperability standards and contains 

information drawn from multiple sources. It is widely 

believed that cloud computing in healthcare (health 

cloud) has the potential to foster such a patient-centric 

TDHS. 

In order to ascertain who the key players in the e-

health ecosystem are, we reviewed e-health related 

literature that has emerged over the past decade and a 

half, and also observed current market trends. 

According to Busch [62], the healthcare market has 

players at two levels – primary and secondary. At the 

primary level of the healthcare continuum are market 

players who use health information to provide patient 

care directly or indirectly (by supporting direct providers 

of patient care). Secondary market players on the other 

hand, use health information in roles other than direct 

and indirect patient care activities. The above definition 

served as a useful criterion for this research to 

distinguish the primary from the secondary level e-

health market players. Four key stakeholders (players) 

namely Patients, Providers, Payers and Vendors were 

discernible from the work of several authors [14, [63-

68]. A potential fifth player namely the infomediary was 

also observed in the systems they described, although 

such a player was not explicitly mentioned by these 

authors. While examples of such infomediaries abound 

in other industries, they have only relatively recently 

begun to emerge in e-health, and are predicted to rise 

to prominence aided and abetted by cloud technology. 

Zahedi and Song [69] describe a health infomediary as 

a neutral online entity that could offer a range of 

services – illness and wellness related information, 

advice, guidance, assessment and referrals. With five 

key players already identified, a deeper review of 

literature was further undertaken to spot any other 

potential key players in the e-health ecosystem. Such 

probing revealed that it was not until 2003 that 

Regulators began to be acknowledged as part of the 

ecosystem, when Broderick & Smaltz [70] and later 

Walker et al. [18] recognized the role of the 

government as not just one of the payer sources, but 

also that of the regulator of the e-health market space. 

It is imperative for an e-health system to comply with 

standards and policy regulations specified by these 

regulators thus making it evident that the role of the 

Regulator as a primary level e-health market player 

cannot be overlooked. This is a reasonable outcome as 

health is a universal public good. 

2.2. Key Players and Roles 

The first step was to identify the key players in the 

e-health ecosystem. As mentioned earlier, a 

comprehensive view of the players and their roles was 

synthesized from literature and validated in the field. 

This is summarised in Table 1.  

Thus six key players are identified at the primary 

level: Patients (Consumers), Providers, Payers, 

Vendors, Infomediaries and Regulators. At the 

secondary level are several public and private 

organizations focusing on public health, patient 

autonomy and clinical case management activities 

(Busch, 2008). The e-health ecosystem as we describe 

it in this study is shown in Figure 1.  

With healthcare providers looking at automating 

processes at lower costs with higher gains, cloud 

computing may just be the right technology to embrace 

in healthcare IT. The technology provides access to 

data and applications which are stored in replicated 

storage servers and accessible via any Internet 

connection subject to authentication, authorization and 

access checks. Furthermore, it has the potential to 
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Table 1: Key E-Health Players and Roles 

Players Role 

Patients / 
Healthcare 
Consumers 

Recipients of wellness- or illness-related health services for personal or next-of-kin’s consumption [14, 62-65, 70]. 

Providers 
State-authorized providers of health services - clinical settings and professional staff that design, implement, and/or 

execute healthcare initiatives as part of wellness or illness programs [14, 62-65, 70]. 

Third-Party 
Vendors 

Diverse market players who play a supporting role to the Providers in their provision of healthcare. These players 
include health IT vendors, medical equipment vendors, pharmaceutical vendors, transportation services, laboratories, 

legal systems, billing agents etc. [14, 62, 65, 70]. 

Payers 
Any entity that processes the claims payment transactions of healthcare episodes on behalf of plan sponsors. A plan 
sponsor is an entity that funds a health program – private insurance plans, government-sponsored plans, employer-

sponsored plans etc. [14, 62, 70]. 

Infomediaries 
Organizations that act as mediators or brokers to facilitate information exchange among its network participants, gather 

pertinent health information from various sources, and syndicate, aggregate and distribute it to foster patient-centric 
health care [62, 71, 72]. 

Regulators 
Public and private organizations that develop capabilities for standards-based, secure and confidential exchange of 

health information to improve the coordination of care among the e-health market players [18, 70, 73]. 

 

 

Figure 1: The e-health ecosystem. 

reduce the IT infrastructure costs of healthcare 

organizations by three to five times [27], and to 

eliminate the IT maintenance costs that are major 

roadblocks to EHR adoption [74]. Besides these 

benefits, cloud computing offers an infinite and elastic 

structure which can drive profitability for healthcare 

providers by improving resources utilization and 

increasing their scalability [75]. 

As the healthcare industry looks beyond EHRs for 

meaningful use of health data, the cloud computing 

model is expected to play a significant role in health 

information exchanges [76], which refer to the 

electronic movement of health-related information 

among organizations according to nationally 

recognized standards. With such ‘health clouds’ 

already gaining traction in some countries, cloud 

providers now have the opportunity to function as 

infomediaries who can create new values in the e-

health ecosystem beyond exchange efficiencies, by 

reducing information asymmetries among the market 

players, thereby increasing market transparency and 
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efficiency [77-79]. A case in point is Singapore’s H-

Cloud
4
 (Consolidated Healthcare Cloud) which is 

believed to lower the country’s public health 

expenditure. 

3. ANALYTIC FRAMEWORK 

The ADVISOR Business Model was utilized to 

analyze the e-health market space in order to derive 

the potential values created and captured by its 

players. The ADVISOR framework is an extension of 

the VISOR Business Model which was first formulated 

by El Sawy et al. [80] at the Centre for Technology & 

Management of the Marshall School of Business. The 

extended ADVISOR framework was developed at the 

Special Interest Group on Interactive Digital Enterprise 

(SIGIDE) specifically for digital marketplaces [47]. This 

framework helps articulate how the various players in 

the networked digital industry may deliver value to their 

network members through both cooperative and 

competitive means (sometimes at the same time 

resulting in what is referred to as ‘co-opetition’
5
). 

ADVISOR adds two components to VISOR - 

Adoption by Consumers and Disruptive Innovation 

– and also comprises the following five components: 

Value, Interface, Service Platform, Organizing Model 

and Revenue/Cost Sharing. More specifically, the 

ADVISOR model suggests that the value created and 

captured by a player in the digital marketplace is a 

function of the following key design parameters: 

• Value Proposition for the Customer – 

Compelling value of the digital product or service 

provided by a player. 

• Interface or the “Wow” Interface Experience – 

Easy to use, simple and convenient user 

interface for the successful delivery of the 

product or service. 

• Service Platforms to Enable Delivery – 

Platform(s) that support the business processes 

and relationships needed to deliver the product 

or service. 

• Organizing Model for Processes and 

Relationships – Value chains, business 

processes and partner relationships to ensure 

                                            

4
https://www.ihis.com.sg/MediaCentre/NewsArticles/Pages/Private-Cloud-To-

Cut-Costs-For-Singapore's-Public-Health.aspx 
5
Term coined by Brandenburger & Nalebuff (2005) 

the effective and efficient delivery of the product 

or service. 

• Revenue / Cost Sharing for Partners – 

Business justification for the investments in 

providing the product or service and a fair return 

of revenues for all players involved. 

 Adoption by Customers – How customers in 

effect co-create additional value by using or 

consuming the product or service.  

 Disruptive Innovation – Impact of new 

technologies and business arrangements on the 

market. 

We postulate that the total value of an e-health 

ecosystem is a function of the above components [48]. 

We note that these “values” are not inconsistent with 

the terms “added value” and “value added” introduced 

by Brandenburger & Stuart [81]. While the former may 

be defined as the difference between the value derived 

by players from transacting through the platform and 

the value available from the players’ next-best 

alternative [82], the latter is described by Rappaport 

[83] as the ability of a player to create value in excess 

of the cost of producing it [81]. 

A comparison of the potential values created (added 

value) and captured (value added) in the e-health 

ecosystem will help determine if “collaboration for 

value” will pave the way for a fair, efficient and 

sustainable e-health ecosystem. 

The conceptual framework next attempts to model 

the digital data flows in the e-health ecosystem based 

on our review and understanding of the existing e-

health business models, and the roles and 

relationships of the key players. This will provide an 

overview of the information exchanges that take place 

in the e-health market space, and will facilitate our 

analysis of the market space using the ADVISOR 

framework. 

In our simplified model, the players on the e-health 

network primarily assume two roles: one of “suppliers” 

of health information to the network, and the other of 

“consumers” of health information from the network. 

These two roles are not mutually exclusive and often 

co-occur. For example, the information “supplied” by a 

physician in the form of EHRs may be “consumed” by 

another healthcare provider in the network, say a 

specialist or hospital, who then makes diagnoses with 

the health information to provide further information of 
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interest to other players such as insurers and vendors. 

Likewise, the information supplied by a patient or 

healthcare consumer in the form of PHRs may be 

consumed and edited by others in the network 

authorized to do so. Such an exchange is facilitated by 

“infomediaries”, yet another role in the network played 

by some players who syndicate, aggregate and 

distribute health information in their central repository in 

order to provide added value to the ecosystem. An 

infomediary is described as a neutral, unbiased, third 

party entity that functions as an information conduit and 

as a business matchmaker [84], creating in the 

process, a novel kind of information supply chain [85]. 

In essence, an e-health infomediary acts as a 

broker that brings together or bridges various players 

who would otherwise belong to a highly fragmented 

market place, and facilitates seamless digital flows 

among them. Figure 2 shows some of the significant 

digital information flows that are fostered by these 

infomediaries in the e-health ecosystem. 

We have categorized the digital flows as 

information-based and transaction-based flows. 

Information flows denote the information supplied to 

and consumed by the key players in the e-health 

network. Transaction flows on the other hand, denote 

business transactions among the key players. For 

instance, information flows may include exchange of 

EHRs between providers, or between a provider and a 

payer or vendor. Likewise, PHRs can also be 

exchanged by a patient or consumer with providers, 

payers and vendors. Transaction flows involve e-

commerce and may include instances like a provider 

purchasing medical supplies from a vendor, or a patient 

or consumer purchasing products from a vendor or 

services from a provider. 

 

Figure 2: E-health Digital Flows. 
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In addition to mapping the digital flows, we have 

also identified the added values that potentially accrue 

to every player on account of these digital exchanges 

through the e-health platform. The conceptual model 

outlined above will next be used to analyze the e-health 

ecosystem. 

4. USING THE ADVISOR FRAMEWORK 

4.1. Modeling E-Health Flows 

Having shown key digital flows in the e-health 

market space, we next examine the key design 

parameters of each of the e-health players in order to 

analyze how and why they would collaborate for value 

rather than compete for revenues. This is 

accomplished by applying the ADVISOR framework to 

the e-health market space as summarized in Table 2. 

At the level of each ADVISOR element, the table 

shows the value created for the ecosystem from a 

player’s digital contribution. The analysis is from the 

perspective of each of the key players identified in the 

e-health ecosystem except for the Regulators, who are 

not-for-profit entities and who therefore cannot be 

subject to a business model framework. 

Table 2: Analysis of E-health Ecosystem with ADVISOR 

Key E-Health Players 

  Patients 
(Consumers) 

Providers Payers Vendors Infomediaries 

Value 
Proposition 

Patient-centric 
healthcare facilitated 
by PHRs and other 
healthcare decision-

making tools  

Evidence-based 
medicine 

facilitated by 
electronic health 

records 

Efficient claims 
handling and 

reimbursements and 
better risk modeling 

Direct, targeted 
marketing of products 

and services to 
healthcare customers 

A platform facilitating 
exchange and reuse of 

health information 
which reduces costs 

and improves 
efficiencies for all 

Interface Web interface that allows for interoperability across multiple platforms and exchange of data residing in multiple 
locations 

Service Platform Multi-tenant architecture that supports multiple concurrent users and offers high security features like encryption, 
authentication and access levels, to protect health data; cloud computing technologies 

Organizing 
Model 

Standards and certifications for interoperability of health information systems and seamless exchange of health data 
(e.g. HL7, Dicom etc.) 

Regulations to protect privacy and security of health data and curb its commercial exploitation (e.g. HIPAA) 

Revenues / Cost  Cost: Free or small 
subscription fee 

Revenues: Usually 
none, with some 

possibility for C2C 
commerce 

Cost: Investment in 
EHR systems, training 
costs, maintenance / 

upgrading costs 

Revenues: B2B and 
B2C ecommerce, 
reimbursements 

Cost: Investment in 
payer information 
system, training 

costs, maintenance 
& upgrading costs 

Revenues: B2B, and 
B2C ecommerce 

Cost: Investment in 
information systems, 

training costs, 
maintenance & 
upgrading costs 

Revenues: B2B, B2C 
ecommerce, 

reimbursements 

Cost: Investment in 
IT infrastructure for 
standards-based, 
secure exchange 

of health data. 

Revenues: 
Subscription fees, 

advertisement 
revenues, 

ecommerce 
transactions 

Adoption by 
Users 

Co-creation of value 
through PHRs, a 

source of 
empowerment in 

healthcare decision-
making 

Co-creation of value 
through EHRs which 
improve efficiencies 
and reduce medical 
errors and resulting 

litigation costs 

Co-creation of value 
through aggregation 

of insured and 
claims data which 
facilitates superior 

risk modeling 

Co-creation of value 
through targeted 
marketing which 

significantly reduces 
direct marketing costs 

Co-creation of 
value through 
syndication , 

aggregation and 
distribution of 

health data which 
creates new 
markets and 

business 
opportunities 

Disruptions Single electronic 
interface for the 

entire continuum of 
healthcare 

management in lieu 
of multiple resource-
consuming face-to-

face interfaces 

Electronic interface  

-with patients in lieu of 
resource-consuming 
face-to-face interface 

- with payers and 
vendors for efficient 

and transparent 
transactions 

Electronic interface 
for insurance claims 

and purchase of 
plans in lieu of 

resource-intensive 
paper-based 
transactions 

Single electronic 
interface to access and 

target the gamut of 
healthcare customers - 
healthcare providers, 
patients, insurers etc. 

A well-networked 
electronic 
healthcare 

marketplace in lieu 
of the conventional, 

fragmented 
marketplace 
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4.2. Values Created Vs Values Captured 

From our analysis of the e-health market space 

using the ADVISOR framework in Table 2, it is evident 

that the roles of key players are interdependent. Each 

player potentially creates an “added value” that benefits 

other players, thereby giving rise to a compelling 

proposition in the e-health ecosystem to collaborate to 

create and capture “value” rather than compete for 

“dollars”. However the outcomes of such a proposition 

may vary from player to player, thus begging the 

question if the value captured (value added) justifies 

the value created (added value), for all the players 

involved. In other words, value created is what a player 

gives to an ecosystem in terms of utility whereas value 

captured is what a player extracts from the ecosystem 

in terms of payoff. Table 3 summarises the values 

created and captured through digital flows within the e-

health ecosystem for players that were derived from 

using the ADVISOR framework with corroborated 

support from the research literature. 

E-health holds great promise for empowerment of 

patients who are “the largest and most important 

stakeholder group” [7]. It serves to open doors to 

competitive markets, which is bound to increase 

Table 3: Values Created and Values Captured by Players 

Key Players Values created Values captured 

1. Patients Health data [46] 

Personal health records [86] 

Healthcare ecommerce (B2C, C2C) [16, 63] 

Health experience sharing in peer-to-peer 
communication [6, 87] 

Ubiquitous access to health records [88] 

Patient-centric healthcare [88] 

Increased healthcare choices [64, 89] 

Lower healthcare costs [14, 90] 

Empowerment to make informed choices [87, 91] 

2. Providers Electronic medical / health records [22] 

Improved quality of care [18] 

Tele-healthcare delivery [7] 

Evidence-based medicine [62] 

Preventive healthcare [58] 

Medical informatics [23] 

Reduced medical errors [19] 

Improved operational efficiencies [14, 92] 

Enhanced cost-effectiveness [19] 

Training and education of physicians [6] 

Cost-effective e-procurement of medical supplies [14] 

New business opportunities created by the eHealth 
network (B2B, B2C) [63] 

Reduced risk of litigation [93] 

3. Payers Electronic interface for claims management [18] 

Electronic interface for direct purchase of plans by 
customers bypassing agents [94] 

 Research and analytics facilitated by data 
aggregation [14] 

Targeted information delivery to customers 
facilitated by data aggregation [63] 

Improved efficiency in claims handling [14, 18, 26] 

Easier implementation of healthcare regulations [14] 

Increased business opportunities (B2B, B2C etc.) due 
to direct access to a large pool of healthcare 

customers [63] 

4. Third-Party Vendors Direct access to products / services for customers 
through ecommerce [14, 95] 

Personalized products and services facilitated by 
data aggregation [63] 

R&D data [96] 

Electronic interface to access and target the gamut of 
healthcare customers - healthcare providers, patients, 

insurers etc. [14] 

Decreased marketing costs [14] 

Reduced R & D costs [14] 

Increased business opportunities (B2B, B2C etc.) due 
to direct access to a large pool of healthcare 

customers [6, 97] 

5. Infomediaries Total digital health systems [23] 

A digital platform to facilitate exchange and reuse 
of health data among players in the healthcare 

market [71, 72] 

 Improved efficiencies for players in the healthcare 
market [14] 

 Reduced costs for players in the healthcare 
market [14] 

Big data [96, 98] 

 New markets brought about by syndication, 
aggregation and distribution of health data [71] 

New business opportunities and revenues to be 
tapped in the form of subscription fees, advertisement 

revenues, ecommerce transactions [6], [63] 

6. Regulators Incentives to facilitate EHR adoption and health 
information exchange [99, 52] 

 Regulations to protect privacy / security of health 
data [73] 

Standards for interoperable healthcare systems to 
facilitate exchange and reuse of health data [100] 

Improved health of populations [73]  

Improvement in quality of healthcare [73] 

Improved efficiency of healthcare systems [73] 

Lower healthcare expenditure [7] 
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healthcare choices [89] and lower healthcare costs [14, 

90]. Equipped with ubiquitous access to PHRs, EHRs 

and tools for informed healthcare decision-making and 

guided health promotion behaviors [88], healthcare 

consumers will have complete freedom to choose and 

switch among multiple care providers while seeking to 

satisfy their unique needs for quality, service, and price 

[64].  

A 2007 survey of US consumers by Accenture 

found that healthcare consumers consider the 

presence of EHRs an important factor in their choice of 

a physician. Another 2009 study by User Centric on the 

comparative usability of two cloud-based PHR 

applications reported that the majority of its study 

participants found PHRs useful and expressed interest 

in creating and maintaining their own PHRs. This rise 

of consumerism coupled with policy imperatives by 

some governments, forces healthcare providers to 

focus on the needs and demands of consumers, and 

consequently make hefty investments in EHR systems.  

No doubt this is a burden on the healthcare 

providers in the short term, but the value they can 

leverage from this investment over the long term is 

compelling. When e-health fosters evidence-based 

medicine [62] with the support of medical informatics, it 

enhances the quality of care; improves operational 

efficiencies; reduces medical errors [7, 43, 101]; 

facilitates training and education of physicians and 

cost-effective e-procurement of medical supplies [6]; 

increases reimbursements [102] and provides access 

to a larger pool of healthcare consumers by opening up 

new business opportunities (e.g. authoring 

personalized healthcare plans). 

The e-health benefits that accrue to Payers are also 

significant - improved efficiency in claims processing 

resulting in cost savings [14, 18, 26] easier 

implementation of regulations such as HIPAA [14], 

reduced wasteful reimbursements on account of 

redundant tests [100], online sale of health insurance 

bypassing agents [94] and research and analytics 

enabled by the massive stores of data aggregated in 

the e-health network [14].  

The diverse range of healthcare Vendors also stand 

to benefit from e-health in terms of the enormous 

potential for B2B and B2C ecommerce opportunities it 

offers [97]. They enjoy better visibility of their offerings, 

and gain direct access to their customers via 

ecommerce [95], and in turn decreasing their marketing 

costs [14]. Additionally, they are also equipped with 

tools to do targeted marketing of their products and 

services to prospective customers. 

For the infomediary, the value in e-health, is the 

opportunity to syndicate, aggregate and distribute the 

massive amounts of data in the network referred to as 

‘big data’ [96, 98], to cater to the varying needs of the 

other players, thereby creating new business 

opportunities and markets [71, 72]. By facilitating such 

exchange and reuse of health data [103], it improves 

efficiencies and reduces costs for every player in the 

network, while at the same time generating revenues 

for itself through such value creation. We posit that 

infomediaries already in the cloud (e.g. Microsoft 

Health Vault) will emerge as the most dominant 

infomediaries in the e-health ecosystem, with the take-

off of cloud computing technologies in the healthcare 

sector. 

As for the regulators, they drive the standards 

required to facilitate interoperability among health 

systems so health data can be exchanged and reused 

[100], as well as the regulations to protect the privacy 

and security of health data, and prevent any 

unauthorized exploitation of such data by other players 

in the network [73]. In addition, regulators may also 

offer financial incentives to healthcare providers to 

encourage adoption of EHR systems by reducing their 

financial burden in such investments [52, 99]. 

At the level of the ecosystem, we may expect that 

for a fair, efficient, stable and sustainable e-health 

market space, it is critical that the participation of each 

player be justified in creating utility for the ecosystem in 

exchange for a compelling value that can be captured 

from the other involved players. As already discussed 

game theory provides a systematic way to understand 

the behavior of players in situations of interdependent 

fortunes [104, 105] such as the e-health ecosystem 

modelled in this paper. The essence of a game is the 

interdependence of the players’ decisions [106], which 

for instance, in the context of e-health, may mean a key 

player’s decision to participate and create values in the 

ecosystem, or not. If the healthcare providers for 

example are not motivated to participate in e-health 

and create values in the form of EHRs, significant 

values may be lost for the ecosystem therefore making 

it unsustainable. For every key player to be motivated 

to participate and create value in the e-health 

ecosystem there must be fairness in terms of the 

values that can be captured from the ecosystem.  

The notion of fairness is to ensure that all players in 

a game get a fair treat in their interactions, agreements 
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or situations. According to Grandori [107], fairness 

denotes rules or criteria used to divide valuable 

resources for apportionment to the different players. 

Four rules have been suggested, out of which, the 

input-output criteria may be more relevant in the 

context of the e-health ecosystem. This rule states that 

fairness is the correspondence between the pay-off 

received by a player and its contribution to the 

achievement of the total output. As applied in the 

context of e-health, this translates to every player being 

able to capture values in proportion to the value it 

creates in the network. Such fairness is essential to 

keep the players engaged to the ecosystem, so the 

benefits of e-health can be fully harnessed. 

The notion of efficiency may conflict with the notion 

of fairness in the digital media industry which is 

characterized by intense competition resulting from 

reduced information asymmetries. In healthcare, 

resource misallocations are massive owing to the lack 

of uniform and transparent information in the 

marketplace. Some key players have remarkable 

incentives to hoard information and leverage the 

asymmetry to extract profits. A case in point is the 

healthcare providers who have more incentive to 

institutionalize patient data than share with other 

players. The consequence is a serious lack of 

coordinated care, the brunt of which has to be borne by 

healthcare consumers [77]. The e-health ecosystem is 

bound to significantly reduce such asymmetries and 

improve market transparency and efficiency, but it may 

not provide the financial stimulus for such players to 

participate in the ecosystem. The ecosystem may be 

sustainable only if the right trade-off between efficiency 

and fairness is achieved. Another possibility worth 

investigating is whether the ecosystem may still be 

sustainable if at the least, no player is worse off than 

status quo because of their participation in the 

ecosystem, and at least one player (healthcare 

consumers) is better off. Such an outcome is referred 

to as ‘Pareto-optimal’. A Pareto-optimal outcome is one 

that cannot be improved upon without hurting at least 

one player [108]. However, whether this notion would 

hold good in the context of e-health, remains to be 

investigated. 

In all of the above described scenarios, the central 

issue is – how is value apportioned among the players? 

A less than fair and efficient apportionment of value is 

not sustainable (and therefore not stable). We posit 

that until and unless there is value symmetry between 

players and the ecosystem, healthcare over a cloud 

would not be feasible. It is also clear that if seeking 

digital information and value asymmetry is the 

pervasive tactic of many players in the ecosystem, then 

the situation known as a tragedy of the commons is 

inevitable. Here, self-serving tactics from players 

remove the incentive for individual value creation and 

there is little value to capture from the ecosystem. 

5. AGENDA FOR FURTHER RESEARCH  

By deriving value through shared resources and co-

creation among the key players, e-health has the 

potential to effectively integrate the fragmented 

healthcare market and promote collaboration amongst 

the players. This creates a symbiotic network where 

each player brings an “added value” which is captured 

by the other players. In simplified terms, this translates 

to each player capturing values that are multipliers of 

the value they create. By opting out of this game, a 

player stands more to lose than gain. Such a 

compelling proposition makes for a fair, efficient and 

stable e-health market space. As e-health evolves and 

its players reap the benefits and realize success, e-

health implementations will inevitably be more 

widespread. It is probably a matter of time before 

healthcare is consumed as a utility, similar to other 

precedents like entertainment, education, banking etc. 

In a nutshell, what this implies is the importance of the 

role of an e-health regulator (perhaps akin to various 

gaming commissions) who enforces compliance of 

mutually agreed upon cost and revenue splits among 

players and payers. It remains to be seen whether the 

government (e.g. the Affordable Care Act of the United 

States or the National Health Services of the United 

Kingdom), or the players themselves establishing such 

a commission in the style of self-regulation, or a third 

party e-healthcare infomediary is best poised to be 

effective in this role. But the fundamental tenet that 

players capture the value they create is a convincing 

one. 

Some limitations of the study are acknowledged at 

this point. The scope of e-health considered for this 

paper was limited to a TDHS that connects the key 

players electronically via internet, whereas in the actual 

sense, e-health is a much broader term that 

encompasses more than just Internet and medicine. It 

is not just a technical development, but also a “state-of-

mind, a way of thinking, an attitude, and a commitment 

for networked, global thinking, to improve healthcare 

locally, regionally, and worldwide by using information 

and communication technology” [16, pp.20]. E-health is 

after all 80% health and 20% ICT (Al-Nuaim, 2009)
6
. 

                                            

6
Al-Nuaim, H.A. (2009). Personal Communication. 
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The digital flows modeled in this paper are by no 

means exhaustive and only capture the major digital 

exchanges possible among the e-health players. 

Further research is suggested to unlock the latent 

value of e-health technologies by discovering a logic 

than can align the technical potential of e-health with 

realization of benefits for all its stakeholders. This logic 

or ‘heuristic logic’ is what is referred to as a business 

model [109]. It is the blueprint of how a business can 

be organized to the benefit of all the stakeholders. 

Although it stands to reason that e-health will succeed 

if all of the major players are able to create and 

correspondingly capture value in a supportive 

regulatory regime, this remains to be shown as there is 

no demonstrable evidence as yet. It is hoped that this 

study will be a step in that direction, and make a 

significant contribution towards the design of a fair, 

efficient and sustainable e-health ecosystem.  
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APPENDIX 

Expert Interview Template 

Dear Sir / Madam, 

I am a doctoral student from Nanyang Technological University, Singapore. I am working in the area of e-health, 

and in particular, my research interest is in e-health business models. I have done some preliminary work on the 

e-health ecosystem, based on which I have identified the primary healthcare market players and the values they 

create* and capture* in the e-health market space. I am writing to seek help from knowledgeable practitioners like 

you, to validate my preliminary work which was primarily based on literature and industry observations. Such 

validation will help me focus my research efforts on the key players in e-health and the really critical issues facing 

them. I sincerely hope you will be able to assist me in this research. 

Please let me have your judgement after carefully going through the background provided below. 

I: E-Health Ecosystem 

The healthcare market has players at two levels – primary and secondary. At the primary level of the 

healthcare continuum are market players who use health information to provide patient care directly or indirectly (by 

supporting direct providers of patient care). These primary healthcare market players have been described in the 

table below: 

Table 1: Primary Healthcare Market Players 

Players Role 

Patients  
Recipients of health services, often labeled by their financial status: insured or uninsured, privately or publicly 

insured, with or without financial assets, etc. for the purposes of Financial Case Management
7
 and Clinical Case 

Management
8
 (Busch, 2008). 

Providers 
Any clinical setting and professional staff that designs, implements, and/or executes any healthcare initiative which 

may be part of a wellness or illness program (Busch, 2008). 

Third-Party Vendors 
A large group of diverse market players who play a supporting role to the Providers in their provision of healthcare. 

These players include health IT vendors, medical equipment vendors, pharmaceutical vendors, transportation 
services, laboratories, legal systems, billing agents etc. (Busch, 2008). 

                                            

7
Discipline of creating a financial plan to meet the patient’s healthcare needs (Busch, 2008) 

8
Includes current healthcare initiatives and past treatment regimes (Busch, 2008) 
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Payers 
Any entity that processes the claims payment transactions of healthcare episodes on behalf of plan sponsors. A 
plan sponsor is an entity that funds a health program – private insurance plans, government-sponsored plans, 

employer-sponsored plans etc. (Busch, 2008). 

Infomediaries 
Organizations that gather pertinent health information from various sources, and syndicate, aggregate and 

distribute it to foster patient-centric health care (Busch, 2008; Morales-Arroyo & Sharma, 2009). 

Regulators 
Public and private organizations that develop capabilities for standards-based, secure and confidential exchange 
of health information to improve the coordination of care among the e-health market players (Blumenthal, 2009). 

*The terms “value created” and “value captured” are defined on page 3, in section Background II. 

Secondary market players on the other hand, use health information in roles other than direct and indirect 

patient care activities. These are public and private organizations focusing on public health, patient autonomy and 

clinical case management activities (Busch, 2008). 

Based on this background, we have attempted to diagrammatically represent the e-health ecosystem which is as 

shown in Figure 1. 

 

Figure 1: E-Health Ecosytem. 

 

Questions 

In your judgment, would you agree with our identification of the six primary healthcare market players? Please point 

out any omissions or redundancies and state your reason(s) correspondingly. 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Does the e-health ecosystem above adequately model reality?  

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Would it be a fair assessment to state that e-health would only work if it brings about cost efficiency as well as 

improved services?  
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____________________________________________________________________________________ 

____________________________________________________________________________________ 

II: Value created vs. value captured by primary healthcare market players 

Value is “created” when a player develops its core competencies, capabilities and advantages to perform work 

activities that differentiate it from competitors, and “captured” when the firm derives economic returns in relation to 

the value it creates (Shafer et al., 2005).  

In the context of e-health, every player in e-Health “creates a value” that benefits other players, thereby giving 

rise to a compelling proposition in the e-health market space to collaborate to “create and capture value” rather than 

“compete for dollars”. However the outcomes of such a proposition may vary from player to player, thus begging the 

question if the “value captured” justifies the “value created”, for all the players involved.  

For a sustainable e-health market space, it is critical that the participation of each player be justified in “creating” 

values for the network in exchange for a compelling value that can be “captured” from the network. 

Table 2: Value Created Vs. Value Captured 

Primary Healthcare 
Market 

Players 

Value created Value captured 

1. Patients   Health data (Neupert, 2009) 

 Personal health records (Peters et al., 2009) 

 Healthcare ecommerce (B2C, C2C) (Parente, 2000; 
Eysenbach, 2001) 

 Ubiquitous access to health records (Burkhard, 2009) 

 Patient-centric healthcare (Burkhard, 2009) 

 Increased healthcare choices (Joslyn, 2001) 

 Lower healthcare costs (Wen & Tan, 2003) 

 Empowerment to make informed choices (Purcarea, 
2009) 

2. Providers  Electronic medical / health records (Hill et al., 2007) 

 Improved quality of care (Walker et al, 2005) 

 Tele-healthcare delivery (Hill & Powell, 2009) 

 Evidence-based medicine (Busch, 2008) 

 Preventive healthcare (Chang et al., 2009) 

 Medical informatics (Raghupathi & Kesh, 2009) 

 Reduced medical errors (Vishwanath & Scamurra, 
2007) 

 Improved operational efficiencies (Wen & Tan, 2003) 

 Enhanced cost-effectiveness (Vishwanath & 
Scamurra, 2007) 

 Training and education of physicians 
(Wickramasinghe et al., 2005) 

 Cost-effective e-procurement of medical supplies 
(Wen & Tan, 2003) 

 New business opportunities created by the eHealth 
network (B2B, B2C) (Parente, 2000) 

3. Third-Party 
Vendors 

 Direct access to products / services by customers (Wen 
& Tan, 2003) 

 Targeted marketing facilitated by data aggregation 
(Parente, 2000) 

 Electronic interface to access and target the gamut of 
healthcare customers - healthcare providers, patients, 
insurers etc. (Wen & Tan, 2003) 

 Decreased marketing costs (Wen & Tan, 2003) 

 Reduced R & D costs (Wen & Tan, 2003) 

 Increased business opportunities (B2B, B2C etc.) due 
to direct access to a large pool of healthcare customers 
(Payton, 2003) 

4. Payers  Electronic interface for claims management (Walker et 
al., 2005) 

 Electronic interface for direct purchase of plans by 
customers bypassing agents (Whitten et al., 2001) 

  Research and analytics facilitated by data aggregation 
(Wen & Tan, 2003) 

 Targeted information delivery to customers facilitated by 
data aggregation (Parente, 2000) 

 Improved efficiency in claims handling (Wen & Tan, 
2003) 

 Cost savings (Walker et al., 2005) 

 Easier implementation of healthcare regulations (Wen 
& Tan, 2003) 

 Increased business opportunities (B2B, B2C etc.) due 
to direct access to a large pool of healthcare customers 
(Parente, 2000) 
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5. Infomediaries  Total digital health systems (Raghupathi & Kesh, 2009) 

 A digital platform to facilitate exchange and reuse of 
health data among players in the healthcare market 
(Raghupathi & Kesh, 2009; Morales-Arroyo & Sharma, 
2009) 

 Improved efficiencies for players in the healthcare 
market (Wen & Tan, 2003) 

 Reduced costs for players in the healthcare market 
(Wen & Tan, 2003) 

 New markets brought about by syndication, 
aggregation and distribution of health data (Morales-
Arroyo & Sharma, 2009) 

 New business opportunities and revenues to be 
tapped in the form of subscription fees, advertisement 
revenues, ecommerce transactions (Parente, 2000) 

6. Regulators  Improvement in quality of healthcare (Blumenthal, 
2009) 

 Regulations to protect privacy / security of health data 
(Blumenthal, 2009) 

 Standards for interoperable healthcare systems to 
facilitate exchange and reuse of health data (Goldstein, 
2009) 

 Improved health of populations (Blumenthal, 2009) 

 Improved efficiency of healthcare systems 
(Blumenthal, 2009) 

 Lower healthcare expenditure (Hill & Powell, 2009) 

 

Questions 

The following questions pertain to Table 2. 

Do you think we have adequately identified the sources of values created and captured by the six primary 

healthcare market players? If not, please state the player(s) and specify your reason(s). 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Please state the player(s) and specify your reason(s). 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Do you think the “value created” is typically less than the “value captured” for some players? Please state the 

player(s) and specify your reason(s). 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

In your judgement, who among the six players captures the greatest value from e-health? And who creates the 

greatest value? 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

In your judgement, who among the six players captures the least value from e-health? And who creates the least 

value? 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Creating more value than a player captures is not sustainable. Do you agree? 

____________________________________________________________________________________ 

____________________________________________________________________________________ 
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Capturing more value than a player creates may be profitable for a given time, but not sustainable in the long run. 

Do you agree? 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

The e-health eco-system can grow only if there is fairness and efficiency. Do you agree? 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Thank you for sharing your expert views. 
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