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Abstract. Healthcare is of central importance to all communities and generally 
has a high political profile. Access and availability of care, rising costs, and 
emerging new relationships between experts (doctors and nurses) and users (pa-
tients, citizens) pose new challenges. ICT-based innovation is often proposed as 
a solution, accompanied by optimistic accounts of its transformative potential, 
both for the developing world and the developed. These ambitions also implic-
itly endorse new social agreements and business models. In this respect, as in 
others, technology is not neutral or simple in the service of modernization; it 
has its own politics. This paper discusses ICT innovation in healthcare in these 
terms focused on issues of sustainability and responsibility adapting two eco-
nomic concepts: redistribution and externalities. The analysis reveals ICT inno-
vation in health care as essentially raising ‘trans-scientific’ questions – matters 
of policy and intergenerational ethics rather than narrow science. 
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redistribution, externalities.  

1 Introduction 

Today’s healthcare challenges and their potential technological ‘solutions’ are well 
known. They appear as an often-repeated ‘mantra’ in the opening paragraph of publi-
cations on health policy and information technology (e.g. [1]). The basic themes are 
low-growth and aging western economies facing a future with an increasingly expen-
sive and less affordable healthcare system. Important drivers of the growing burden 
placed on these systems, and on public health and economic life in general, comes 
from the complex mixture of an aging population with multiple care and medical 
needs, and the availability of expensive new treatments. These themes are combined 
in the rising numbers of people with chronic but increasingly treatable conditions 
such as diabetes or COPD which are life-style related and require treatments ‘for life’. 
As a consequence, the mission of healthcare is increasingly directed towards assisting 
people to live well, a matter of prevention and quality of life rather than narrowly 
medical concerns of diagnosis and treatment, or matters of ‘life or death’. 
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These pressures are compounded in a globalised world by movement of people 
across borders, which leads to concern over faster and wider spread of diseases and 
epidemics (e.g. [2], [3]). London, for example, has now a substantial programme to 
combat TB [4], a disease that was considered exceptional a generation ago. We also 
see migration among healthcare professionals, with many developed countries de-
pendent on doctors and nurses recruited away from countries with greater health 
needs. 

Against this background it is perhaps unsurprising that information and communi-
cation technologies (ICT), ubiquitous access to networks and data , and the rapid 
growth of mobile and distributed computing, offers enticing opportunities for reduc-
ing costs of service provision, raising effectiveness of interventions and improving 
access to healthcare [5], [6]. In this paper we discuss some of the consequences of 
increased reliance on ICT innovations in healthcare systems – the socio-technical 
consequences across time and space. We thus consider the sustainability of the deep-
ening engagement of healthcare systems with digital technologies and consider the 
ethical questions posed. In presenting this analysis we develop our argument around 
the twin themes of redistribution and externalities. 

2 ICT Innovation in Healthcare 

The penetration of healthcare by digital technologies occurs at many levels and in 
many places. Here we highlight three contemporary and contrasting examples. 
 
Digital Imaging. There has been in the last decade a move from film based x-rays to 
digital imaging technologies. There is reasonable evidence of immediate clinical 
benefit arising from networked sharing of this information, credible expectation of 
cost saving over time, and real environmental benefits from the use of fewer chemi-
cals in film processing [7]. Digital images and scans also are available to become part 
of an electronic patient record, which can serve clinical decisions making that draws 
upon more complete patient information. 

 
Telemedicine (‘Consultation at a Distance’). Telecommunications and networks 
can obviate patient travel (e.g. to hospital), and optimize access to and sharing of 
medical expertise. Telemedicine has found successful implementations in geographi-
cally remote regions, improving access to care and expertise, but also in reorganiza-
tion of emergency services such as stroke care (e.g. [8]) or more generally interlinking 
primary and secondary care. We may also extend the definition to technologies for 
assisted living (telecare), with technologies serving to allow people to remain in their 
homes longer thus avoiding hospitalization costs and improving quality of life. Tele-
care, in its various forms, has been reported in England to generate potential savings 
such as “45% reduction in mortality rates, 20% reduction in emergency admissions, 
15% reduction in A&E visits, 14% reduction in elective admissions, 14% reduction in 
bed days, 8% reduction in tariff costs” [9]. 
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Patient Centered Care. Patient accessed and managed health services are now pro-
vided digitally. While telemedicine and telecare maintain broadly the traditional ser-
vice model (doctor – nurse – patient), there are a set of technological innovations 
applied in healthcare, often delivered on the Internet or by mobile phones, that em-
body greater patient/citizen participation and ownership of health matters. This can 
lead to a rebalanced (we might even say more equal) doctor-patient relationship, with 
greater responsibility taken by patient-citizens and their families for their own health 
and care, or allowing them to by-pass healthcare professionals and healthcare institu-
tions altogether [10]. Online citizen participation can also be a driver of new public 
health strategies such as online smoking cessation initiatives, the monitoring of epi-
demics by crowd-sourcing (see http://healthmap.org) or the use of two-way SMS 
phone messaging to monitor emergencies [11]. Finally, a new form of participatory 
health research is emerging, with crowd-sourced health research studies complement-
ing, if not yet replacing, more traditional clinical trials [12]. 

The three broad examples of contemporary technological innovations sketched 
above suggest distinct aspects of the move to digitalize. First, the gains that derives 
from new ways to carry out or extend the range of existing types of task (e.g. x-ray 
imaging) within an established institutional setting. Second, the redistribution of re-
sources across space so as to reconfigure and improve services and support equality of 
access, and finally a (potential) systemic change as healthcare takes a turn towards the 
patient-consumer and is less about a ‘do to’ or ‘do for’ model and more ‘do with’ [13] 
- even ‘do alone’. 

The most innovative but also potentially disruptive aspects of ICT in healthcare de-
rive from the inherent characteristics of digital innovations to generate, store and 
share large amounts of data (sometimes described as ‘big data’) and connect and serve 
multiple people in both tight or loose social structures. In all these examples we see 
digital data being generated and changing or rebalancing the way healthcare is deliv-
ered, experienced and how and by who control is exercised. Digital data is drawn 
upon and influences decisions, at large scale as in healthcare planning, pharmaceutical 
research or population surveillance, clinically as in a clinical decision support systems 
(DSS), or less formally as in a patient group based discussion forums. 

In this sense digital innovation in healthcare is founded on both technical and so-
cial networking – sometimes known as web 2.0 (and hence health 2.0) – and em-
braces in some mix data aggregation and analysis, user-generated content and new 
business models (open innovation, social networking and the economy of ‘free’ [14]). 

3 Sustainability and Responsibility:  Redistribution  
and Externalities 

It is certainly not foolish to believe in the potential of digital technologies for chang-
ing the nature of service provision across all economic and administrative sectors. In 
our own lives we see pertinent examples in business (e.g. travel, music) and in the 
public realm (e-government, e-petitions). And ICT may well offer entirely new ‘solu-
tions’ to both the old and the new healthcare and public health problems. 



 Sustainable and Responsible ICT Innovation in Healthcare 103 

No technology is, however, politically or ethically neutral [15]. All innovation em-
bodies certain interests and neglects others, and there is a risk that digitally innovated 
systems may not be, in the long term, sustainable whatever specific improvements in 
aspects of healthcare they deliver. We should apply to digital development within 
healthcare the spirit of the United Nations definition for sustainable development – 
“[S]ustainable development is development that meets the needs of the present with-
out compromising the ability of future generations to meet their own needs” ([16], 
emphasis added).  

Developmental interventions in society or the economy have effects on the distri-
bution of income or access to resources both within, and given globalisation, beyond 
national borders, as well as across time. By distributional effects we mean the “modi-
fications of the holdings of particular persons, collective agents, or groups […] with 
respect to a ‘baseline’” [17]. What is redistributed may not be only access to resources 
but roles, risks, and responsibilities. Barry goes on to suggest that redistribution 
should be understood relative to some defined set of subjects. In healthcare these 
groups may be, for instance: types of clinicians (e.g. nurses versus doctors), clinical 
staff versus other healthcare employees (e.g. administrative staff), clinicians versus 
patients, or in a more macro dimension, healthcare providers (e.g. hospitals versus 
community care or self-care). It may also be, indeed should be, seen in terms of citi-
zens and generations (e.g. the old versus the young, or the healthy versus the ill).  

Some distributional effects are expected from most policies or initiatives, not just 
those ‘purposively’ launched for redistributive goals, such as national welfare poli-
cies. All of the types of digital interventions in healthcare introduced above have dis-
tributional effects across many domains; on access to care, on labour and workload, 
on professional roles and autonomy, on who bears risk and takes responsibilities, and 
on doctor-patient relationships [18-21]. Berg [22] for example speaks of the unpre-
dictable and unknown redistribution of responsibilities in future systems built to  
support a patient-centric workflow and notes that this would probably, “ensure a con-
flict-rife implementation process; yet it could be an important part of a more patient-
oriented care process.” [22] 

Redistributive effects of ICT use may be expected and desired, others may occur as 
‘unexpected consequences’ [23] or what economists would call externalities. The 
term ‘externalities’ refers not simply to effects beyond the intended but to “situations 
when the effect of production or consumption of goods and services imposes costs or 
benefits on others which are not reflected in the prices charged for the goods and ser-
vices being provided” [24]. The concept originates from Pigou [25] who identified 
that the actions of economic agents can and will influence the utility of others without 
mechanisms for compensation [26] and were later known as external (dis)economies 
or externalities [27].  

Externalities may be negative – e.g. social costs that counterbalance private bene-
fits – or positive – e.g. social benefits that counterbalance private costs. The motorcar 
is a well-understood example of externalities of the first kind. The technological in-
vention of the combustion engine brought, in the last century in Western countries, 
freedom of movement to the masses and contributed to women’s emancipation. Yet 
new problems emerged – from accidents, to traffic jams and air and noise pollution. 
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Thus the cost for the individual of driving a car does not take adequately into account 
society’s costs – the externalities. Similarly it can be argued that the unfettered use of 
insurance markets in healthcare cause externalities in the social cost of the uninsured.  
When private cars were the luxury of a few, their impact on the environment did not 
present the sustainability challenges that emerge when it becomes a technology for 
the masses.  An example of positive externalities might be the inoculation of children 
for diseases such as mumps, measles or chicken pox. This has a private cost and bene-
fit for the child or family, but also strong social benefit in the ‘herd immunity’ it helps 
to create. 

As in the case of the motorcar, also in healthcare, when a technology reaches a sig-
nificant scale of implementation, the related negative externalities may have long-
term consequences for sustainability. By sustainability we refer to both the capacity of 
the services (and associated technology) to be sustained economically through time 
(e.g. [28]) as well as the impact on the sustainability of the wider context (social, 
economical, and environmental) and hence on the ethical worth.  

 

Fig. 1. ICT innovations have a life of their own – what ‘can be built’ often gets built. But pres-
sures on healthcare lead to ICT innovations intended as a solution to some of these pressure. 
ICT investments can also constitute one of the pressures on healthcare, e.g. in terms of financial 
resources. ICT have consequences in terms of externalities and redistributive effects, with ethi-
cal implications, and in the long term, sustainability repercussions on other aspects of life (e.g. 
environment, or social agreements) as well as health itself. 

Here we apply this analytical lens of redistribution and externalities to the digitali-
zation of healthcare. We accept that these technologies will deliver individual and 
current benefits, but also assume that they will present their own distributional effects 
and externalities – leaving a legacy. Furthermore, the effects of today’s technological 
choice will last through future phases of innovation constraining what is possible 
(what has been referred to as the ‘durability of the present’ [29]). 

For example, the benefits of telemedicine for patients and carers may be seen in 
terms of access, convenience and efficiency of clinical services. However, telemedi-
cine will also involve a redistribution of clinical tasks and roles (for example nurses 
taking over some medical tasks from doctors); a greater social and physical distance 
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between doctor and patient (transforming the doctor-patient relationship); a redistribu-
tion of associated responsibilities and changes in risks [30]. In telecare the increased 
efficiency of service provision through a central location – for example a central 
monitoring station or call centre - potentially produces negative externalities at the 
periphery as patients lose human contact. In the longer term telecare may bear the risk 
of exacerbating the medical ‘brain drain’ and promoting imbalances in distribution of 
the health workforce [10], [31], with sustainability and ethical repercussions for 
healthcare global (in)equity.  

Reliance on digital ‘solutions’ may also negatively influence the development of 
other services – driving out basic health provision. As Rao and Lombardi [32] note, 
while “telemedicine [projects] have demonstrated positive effects in countries in need, 
they have not substantially reduced or compensated for a fundamental lack of health-
care”. Investments in forms other than face-to-face healthcare provision, may drive 
healthcare away from holistic care and patient intimacy with the doctor or nurse [33], 
and leave an unsustainable legacy of fragmentation of care and remoteness of rela-
tionships. This is at the very least a very different form of healthcare provision and 
one that may in time become dislodged from the central place in social and political 
life that healthcare now enjoys.  

Social networks and other web 2.0 technologies show potential as a support struc-
ture for patients with chronic conditions and may offer valuable information sources 
for patients and health professionals [34]. Furthermore, crowd-sourcing is starting to 
show potential in healthcare as a means to collect and share patient narratives and 
ratings, used as ‘evidence’ “for product development, quality improvement, or policy 
reform” [35]. Though, as the scale of this increases, the ‘option’ of participating in the 
social network may be transforming into an ‘obligation’ – “an obligatory activity” for 
patients as good citizens [36]. This reminds us that online participation “involves 
work” [35]– specifically work that is redistributed (“shifted”) from healthcare provid-
ers and government to patients and carers. This redistribution of work and new areas 
of responsibility/obligation is not in general financially recognized and suggests that 
we need to ask if crowd-sourcing is always economically fair?  

Online participation also has evident consequences (i.e. externalities) for anonym-
ity and privacy of individuals [37] and presents challenging implications in terms of 
surveillance. Today the law is still inadequate in most jurisdictions to protect indi-
viduals from (possibly incorrect, incomplete, or misleading) information posted 
online by individuals or companies [38]. Thus the world of social media and online 
marketing may create new challenges to  public health policies, such as undermining 
stop smoking initiatives [39] or influencing negatively suicide or eating disorders 
[40].  

Data protection laws are also often seen as inadequate for protecting individual’s 
privacy, particularly so when policy is to integrate health data across organizations 
(within and outside healthcare) and patients are given little choice in the matter. In the 
United States this concern is a major element of resistance to President Obama’s 
healthcare reforms and one that suggests legitimate ethical concern [41]. 

Aggregate data collected through the ubiquity of online devices and social media 
can usefully inform public health debate and support surveillance, providing early 



106 T. Cornford and V. Lichtner 

warning of emergencies, serving clinical research, tracking progress of interventions 
or informing strategies.  However, data aggregation and surveillance evoke easily the 
image of ‘big brother’, or the fear that those who are monitoring gain power over 
people, “including the power to reprimand or punish” [42]. Privacy and associated 
issues of trust have become central to many health information systems initiatives and 
are tackled in a number of ways and to various degrees in different jurisdictions. It is 
unclear today if this concern is or can be adequately addressed by the various profes-
sional codes, data protection laws and technical measures available – adequately in 
the sense of gaining and sustaining public acceptance, minimizing harm, releasing the 
beneficial potential of digital technologies and retaining choice as to future develop-
ment. Beyond the many ‘solutions’ available for aspects of health care practice, there 
remains a more fundamental set of questions as to the appropriate tests for legitimacy 
of the use of big data, for example in research, service management, for sub-
population monitoring or for public or private benefits beyond healthcare. 

4 Concluding Remark − Science and Trans-Scientific Questions 

Robert Oppenheimer, discussing the ethical dilemmas of the Manhattan Project says: 
“when you see something that is technically sweet, you go ahead and do it and you 
argue what to do about it only after you have had your technical success. That is the 
way it was with the atomic bomb” (cited in [43]). So too we suspect with health in-
formation systems. If it can be built, it will be built, and they will come, not least 
because there is often a persuasive short-term case to justify the investment and moti-
vate use. But there is or should be more. 

Sustainable digital investments in healthcare, a category we introduce here, do 
need to respond to the immediate needs of citizens for appropriate healthcare provi-
sion and the wider concerns of public health, as well as governments’ concern for 
efficiency and value-for-money. But it must do so taking into account distributional 
effects, externalities, and the technical and societal legacy left to future generations. 
This is a legacy that will then constrain or promote further innovation. 

Taking account of distribution and externalities implies making ethical choices, 
and hence raise matters of values. The burgeoning investments in ICT and implemen-
tation projects in healthcare are matters of politics and ethics, ultimately becoming 
trans-scientific questions [44] that cannot be answered by science alone. Enid Mum-
ford makes a similar point, quoting Vickers as saying “technology always make ethi-
cal demands in what it requires people to expect of each other and therefore of them-
selves” [45], citing [46] and she  goes on to note that “Ethical principles are particu-
larly hard to develop and apply when times are hard, as economic pressures tend to 
overcome others” [45]. 

Thus, while policy makers and healthcare organizations keep solving today’s prob-
lems and looking for ‘scientific evidence’ (on efficiency and effectiveness) to guide 
their investments in digital health, they face similar issues to those encountered by 
NASA on their Challenger missions: 
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“Observational data, backed by an intuitive argument, were unacceptable in 
NASA’s science-based, positivistic, rule-bound system. Arguments that could 
not be supported by data did not meet engineering standards and would not 
pass the adversarial challenges of the FRR process. [so the hunch on the effect 
of cold weather on the o-ring was not reported]... Phillip Thompkins ... ob-
served that ‘only the easy decisions at Marshall were made by scientific evi-
dence or demonstration. The difficult decisions created a rhetorical problem 
because the solution could not be demonstrated scientifically’” [47]. 

 
Charles Perrow expresses this as a more overtly political concern. Writing about risk 
in civil nuclear technologies he says: “…where body counting replaces social and 
cultural values and excludes us from participating in decisions about the risks that a 
few have decided the many cannot do without. The issue is not risk, but power” [48] 

Change cannot stop, indeed probably should not. So accommodations and intelli-
gent reflection and response to these issues (but we would argue not ‘solutions’!) will 
have to be found, pragmatically, while and during the time that digital innovations are 
introduced into healthcare systems – rather than solving them ex-ante as a priori con-
ditions for technological innovation. The incessant, perhaps even deterministic, pace 
of technological innovation in any case does not wait for society’s considered ethical 
answers. Indeed, these are old and enduring questions that have been applied to tech-
nological innovations of the past, in a variety of fields, and for which, in the past soci-
ety has had to struggle to find appropriate accommodations. The industrial revolution 
in Britain and its societal and political consequences are written across at least a cen-
tury in intense reflection found in literature, natural and political science and the arts.   

The new types of ICT innovations we are encountering today – especially the 
‘free’ and participatory models mentioned above – are changing structurally and fun-
damentally these questions, in their nature and in their possible answers. Even the 
most straightforward and traditional computer implementations in healthcare require 
complex judgments [49]. How do we develop the ethical apparatus to deal with them?  

Walsham [50] offers some modest ideas as to how we might move in this direction 
when he asks of the IS community, “Are we making a better world with ICTs?”. He goes 
on suggest that we do not have very convincing answers to this question and thus argues 
for “a strong ethical agenda” and “…a sharper critical agenda towards existing ap-
proaches and power structures...”. Interestingly he makes these comments while contrast-
ing the wider IS field with the firmer ethical underpinning of architects who want to build 
better buildings, or doctors who want people to live longer and healthier lives.  

Thus we suggest here a simple research agenda for sustainability in digital health-
care. This is based on addressing three core ideas: 

• Redistribution of risk and responsibility across social actors including the patient-
citizen, healthcare professions and the state 

• Accounting for externalities in design of systems and in operational practices  
• Application of an intergenerational model that can account for constraints placed 

on possible futures. 
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