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Abstract

The Nordic countries aim to have a unique place within the European and global health data economy. They have

extensive nationally maintained and centralized health data records, as well as numerous biobanks where data from

individuals can be connected based on personal identification numbers. Much of this phenomenon can be attributed to

the emergence and development of the Nordic welfare state, where Nordic countries sought to systematically collect

large amounts of population data to guide decision making and improve the health and living conditions of the popu-

lation. Recently, however, the so-called Nordic gold mine of data is being re-imagined in a wholly other context, where

data and its ever-increasing logic of accumulation is seen as a driver for economic growth and private business devel-

opment. This article explores the development of policies and strategies for health data economy in Denmark and

Finland. We ask how nation states try to adjust and benefit from new pressures and opportunities to utilize their data

resources in data markets. This raises questions of social sustainability in terms of states being producers, providers, and

consumers of data. The data imaginaries related to emerging health data markets also provide insight into how a broad

range of different data sources, ranging from hospital records and pharmacy prescriptions to biobank sample data, are

brought together to enable “full-scale utilization” of health and welfare data.
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Introduction

Sadowski (2019) has noted that “data – and the accu-
mulation of data – is a core component of political
economy in the 21st century” (1). The Nordic countries
are aiming for a unique place within the European and
global health data economy. They have extensive
nationally maintained and centralized registers, health
data records, as well as, numerous biobanks. Frank
(2000) has even suggested that in the Nordic countries
the entire population becomes a study cohort. States
have also become increasingly aware and concerned
about their international image as progressive and
competitive, leading many to adopt nation branding
strategies to gain visibility (Aronczyk, 2013; Jaffe and
Nebenzahl, 2006; Valaskivi, 2016; Volcic and
Andrejevic, 2016). Tupasela (2017) has argued that in
many such countries, populations become a “brand”
that can be marketed on international research mar-
kets, while others have suggested that the Nordic coun-
tries can be considered a “gold mine” or “Eldorado”
(Kongsholm et al., 2018; Ros�en, 2001). In terms of eco-
nomic competitiveness, the Nordic countries regularly

rank among the most competitive countries in the
world (European Commission, 2017).

Some of the data-driven competitiveness discussed
above can be attributed to the development of the
Nordic welfare state system. More recently, however,
the so-called Nordic data gold mine is being re-
imagined in another context, where data and its ever-
increasing logic of accumulation (Zuboff, 2015) is seen
as a driver for private business development. Some
have even suggested that this can be called a form of
“data extraction” (Swadowski, 2019; Zuboff, 2015), or
“data colonialism” (Couldry and Mejias, 2019) where
data is appropriated. By accumulation and extraction
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we refer to processes by which states and other public
authorities (e.g., public hospitals, public research insti-
tutions) are able to collect data on a broad range of
human activity in society. The accumulation of data on
these activities is registered, for example, in public hos-
pital records, cadastral registries, national cancer regis-
ters, as well as prescription re-imbursement registries.
The “logic” behind this type of accumulation lies in it
being automated, systematic, and all-encompassing or
complete. Unlike companies who collect data on their
customers, state-collected data is based on citizenship
or residence, as opposed to a customer relationship.

This paper explores the development of policies and
strategies of Denmark and Finland—two Nordic coun-
tries—as they seek to gain a stronger presence in the
global data economy. Using the healthcare data sector
as an example, but drawing examples also from the
broader data economy we seek to show how the
Nordic countries are pursuing to attract global invest-
ment and collaboration. We ask how nation states try
to adjust and benefit from, new pressures and oppor-
tunities to utilize their data resources in data econo-
mies. The attempts to align national data policies in
emerging health data economies provide insight into
how a broad range of different data sources are imag-
ined and envisioned under a supposed harmonious
national data infrastructure, which enables “full-scale
utilization” of health and welfare data (Tarkkala et al.,
2019). We show that being part of the global health
data economy is not straightforward. States, which
have traditionally had strong national data monopo-
lies—such as the Nordic countries—find themselves in
a dilemma of being both a producer, a provider, and a
consumer of data. This takes place in a sphere that
spans outside the boundaries of traditional governance,
such as allocation of resources and services, and the
related statistics. The Nordic welfare states have also
been built on an ethos of fairness and equality, princi-
ples that may be problematic in relation to market
forces, such as competition.

Following Zuboff’s (2015) notion of surveillance
capitalism we point out how Nordic countries envision
wealth creation based on the logic of data accumula-
tion. Zuboff’s analysis concentrates on Google and
other large companies that aim to predict and modify
human behavior as a means to produce revenue and
market control, while our focus is on how the logic of
accumulation is planned in state-led systems of data
collection in the hopes of generating new sources of
wealth. The wealth that is based on surveillance can
be generated in many ways: it can be either direct
investment, funding for research or research collabora-
tion, the setting up of companies or provision of serv-
ices which utilize publically collected data, or a
combination of these. These attempts, we argue have

not been as successful as hoped. States also have
numerous responsibilities toward their citizens besides
financial profit, such as securing right to privacy as well
as basic and human rights. In this sense, the healthcare
systems in the Nordic countries represent a unique
example of how states seek to appropriate data from
their populations and try to find ways in which to cap-
italize on that data. Despite their historical and legal
similarities (e.g., GDPR), Denmark and Finland are
planning their data extraction in somewhat different
ways and have chosen to follow different paths through
which the population becomes an object of capital
accumulation. The logics of accumulation also re-
configure how the sources of this data are considered
and imagined. As such, data politics have taken center
stage in the governance of our everyday lives
(Andrejevic, 2014; Ruppert et al., 2017).

We see surveillance capitalism as being located
within the broader context of imagined futures
(Beckert, 2016). The Nordic countries have envisioned,
like many other countries, the platform (Van Dijk et al.,
2018) as a pervasive form in the organization of social
activities to the extent that it has penetrated economic
thinking as well. In these visions, the vast public data
collection machineries, such as population registries,
health data collected from primary and specialist
healthcare services, are made increasingly available
and productive for secondary purposes. In this plat-
form economy (Kenney and Zysman, 2016) approach,
data from the population serves as the basis for sec-
ondary use by extractive industries. What makes the
Nordic countries different from other countries is
their long-standing use of personal identity codes to
identify individuals across a broad range of public
and private services from healthcare and public librar-
ies to insurance. The personal identity code enables
combination of data from different sources. In the
Nordic countries, the public sector is also the main
provider of healthcare services. Levels of public trust
and acceptance of this arrangement have also been very
high giving the state further mandate to develop its
operations further (Gaskell et al., 2010). It is popula-
tion data, and the potential related to its appropriation,
collection, and utilization in the platform economy that
we conceive of as an elementary part of the imagined
future. This imagined future sees data as a central ele-
ment of improving competitiveness and reducing public
costs, as well as generating new forms of wealth.

According to Beckert (2016: 273), these kinds of
imaginaries gain credibility through the structure that
“institutions, conventions and social power” provide,
as well as their “capacity to inspire belief in a specific
future.” Beckert (2016) argues that imaginaries are an
important part of the dynamics of capitalism, since
through them “capitalism adjusts and regains its
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momentum” (4). Platform economies serve as a way
out of the previous, now apparently outdated ideas
related to economic growth and innovations (Beckert,
2016). Similarly to the sociology of expectations, uncer-
tainty and openness of the future are rendered as a
pursuable future (Brown and Michael, 2003; Van
Lente, 2012). Jasanoff and Kim (2009) have introduced
the concept of socio-technical imaginaries to address
“collectively imagined forms of social life and social
order reflected in the design and fulfilment of nation
specific scientific and/or technological projects” (120).
In this paper, however, we follow Beckert’s (2016) way
of seeing imaginaries as elementary part of the tempo-
ral order of capitalism, which is more explicit about the
role of expectations and imagining in the economy.

Methods and materials

This paper is the outcome of a collaboration between
two separate, but thematically interlinked research
projects in Denmark and Finland. The Danish data
was collected as part of an ERC funded project
(POLICYAID) where Tupasela studied the emergence
and utilization of artificial intelligence platforms in
Danish healthcare system (See Hoeyer, 2016). The
Finnish project, Good(s) for Health: Personalized
Health Services and Flexible Appropriation of
Bioinformation, conducted in Finland by Snell and
Tarkkala focused on what ways are bio- and health
information shaped, combined, and modified to an
applicable and useful form in different information
contexts. Our empirical material consists of policy
documents in Finland and Denmark. These include
documents from ministries, as well as supranational
organizations, such as the Nordic Council of
Ministers. Our case selection identified similar exam-
ples of how Denmark and Finland are seeking to re-
organize state-led data collection and capitalization.
The examples presented give an overview of important
changes taking place in the way countries are seeking to
re-orient their data practices. Furthermore, we have
collected field notes, including PowerPoint slides from
various conferences in which a broad range of actors
have presented their visions of how data ought to be
extracted, accumulated, and shared within the Nordic
countries.

We have applied frame analysis to examining the
themes which we identified as being common between
policy developments in Finland and Denmark
(Goffman, 1974; Kuypers, 2009). The themes were
identified in on-going discussions regarding the changes
that we observed in the collected data. Drawing on
abduction as an inferential process as developed by
Timmermans and Tavory (2012), we identified and
analyzed issues that are associated with financing the

state, data extraction, citizen involvement, as well as
public–private interaction in or for “full-scale uti-
lization” of health data. Both countries have, for
instance, emphasized the development of personalized
medicine, which has resulted in published strategies
promoting the potential of genomics (Ministry of
Social Affairs and Health, 2015, 2016), as well as a
joint statement for a Nordic roadmap for personalized
medicine (Njølstad et al., 2019). This approach requires
the systematic extraction of large amounts of health
and lifestyle data of individuals from the healthcare
services. Although we only focus on two Nordic coun-
tries in this paper, we argue in the next section that
these developments can be seen within a broader con-
text in which the Nordic countries are seeking to find
new ways in which they can leverage their national data
sources onto international markets. These attempts,
however, are not straightforward, as we will show,
due to the multiple commitments that the state has to
maintain such as equality, fairness, and transparency.
In what follows, we first present the context of Nordic
data registers, data sources, and other collections as
gold mines, and then move on to discuss the welfare
state data as basis for platform economy.

The Nordic data gold mine

The Nordic countries have had a long tradition of col-
lecting systematic data on their populations. In part,
this practice can be explained as an outcome of the
gradual development of the welfare state infrastructure
from the 1960s (cf. Asda and Gradmann, 2014;
Desrosi�eres, 1998; Reigstad et al., 2016). Unlike most
other European countries, or other countries in the
world, the Nordic countries have developed state man-
dated population registers to generate accurate data
concerning the population (Bauer, 2014; Ros�en,
2001). These registers are unique in that they have a
legal mandate which obliges various authorities to col-
lect and maintain data on the population (Alastalo,
2009; Kettunen, 2001). Furthermore, they do not
allow for citizens to opt-out of them since they form
a central part of the functioning of the welfare state
services.

For decades these registers have served administra-
tive and scientific purposes, but more recently the inter-
est in using them to a greater extent has attracted
increased political attention to extract more economic
benefits from them. One of the most ardent drivers of
this process has been the Nordic Council of Ministers,
which brings together all the Nordic decision-makers to
coordinate and foster collaboration between the vari-
ous Nordic countries. Under its various institutions,
such as its research funding organization NordForsk,
the council has supported policy initiatives and
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research, which seek to improve Nordic collaboration
in the use of data from the populations.

As early as in 2007, the Nordic Council was support-
ing efforts in which the Nordic countries were seen and
positioned as experimental labs on a national scale.
As one such report noted, the Nordic countries could
be seen as a “Global Health Experimentarium”
(Nordic Council of Ministers, 2018), where attempts
could be made to generate new forms of value from
existing resources. This type of thinking was coupled
with seeking to brand the Nordic countries as a unique
place where research and innovation could take place
(ScienceNordic, 2011; Valaskivi, 2016). The main chal-
lenge, however, was how to coordinate and facilitate
the use of data from all the Nordic countries, which
despite similar histories and political agendas of devel-
oping welfare systems had their own legal and admin-
istrative systems through which researchers had to go
through in order to get access to population data. This
process could often be arduous and time consuming,
which was seen as a major challenge in attracting out-
side interest and thus financing into conducting
research in the region. For companies, administrative
hurdles and hindrances were seen as a major obstacle
to investments.

In an attempt to better understand these challenges,
NordForsk funded a number of initiatives, which devel-
oped possible solutions to the problem. During the past
decade alone, NordForsk has produced a number of
policy briefs ranging from responsible data sharing
(Nordic Council of Ministers 2013a; 2013b) to Nordic
biobanks (Nordic Council of Ministers 2014; 2017a;
2017b). Within these policy briefs the notion of the
Nordic countries as a data gold mine has been presented
time and again (Kongsholm et al., 2018). As one such
policy brief has noted:

The Nordic countries have a unique asset in their excel-

lent administrative registers, longitudinal data-bases

and biobanks, often referred to as the “Nordic gold-

mine”. Use of these datasets in research can produce

new knowledge to improve Nordic public health and

welfare. However, these registers are currently not

being used to their full potential in research. There

are great benefits to be gained from properly coordi-

nating the registers for use as a joint Nordic resource.

(Nordic Council of Ministers, 2014)

The notion of the Nordic data gold mine has become
a popular reference point in almost all recent policy
papers found in the Nordic countries relating to data.
This can be explained by the fact that the Nordic data
registers are indeed globally unique. Another reason
for its more recent popularity can also be explained
by the fact that big data has become a major political

and economic preoccupation. Big data is increasingly
seen as a possibility for fostering new innovations and
investment, which the Nordic countries have been
very keen to attract. The idea that data would
become a new Nordic commodity emerges as an
important theme during this time. Yet despite such
visions, there has always been a tension within the
Nordic countries as to the ways in which health
data can be exploited and used in commercial markets
without undermining people’s trust in the public
healthcare system.

Examples of successful data accumulation projects
can be found in a number of open data projects. In
Denmark, the Open data DK platform (www.open
data.dk) highlights numerous examples of how data
previously collected and maintained by the state has
been made open access to businesses. These include
the national geodetic platform (www.dingeo.dk) that
can be used for third party location services to statis-
tical research, as well as marketing. In Finland, a sim-
ilar platform on open data (www.avoindata.fi) makes
numerous publicly collected and maintained data sets
available for public and commercial use. Such national
open data projects have served as an example or tem-
plate for the secondary use of data from the healthcare
sector. By developing common application control
interfaces, centralized permit authorities, as well as
supportive legislation, easy access by various service
providers is enabled. The application of this model
has proven problematic and challenging, however.
Numerous concerns over basic rights, privacy, account-
ability questions by authorities and administrators over
who would devolve control of their data sources to a
single authority, as well as technical challenges over
interoperability over so many data sources remain. In
addition, further debate around data collection and
management exists in relation to regional politics
where smaller cities and hospital regions have
expressed concern that centralized data management
systems would make the regions no more than data
providers with little access to expertise, investment, or
further development of infrastructure.

Within Nordic biobanking, for example, the issue of
financial sustainability has always been a challenge. On
the one hand, samples and data have been a necessary
pre-requisite for high-quality research conducted in
public universities. On the other hand, biobanks have
wanted to charge companies higher prices in order to
extract profits from their activities. The problem has
been that with the blurring of the line between public
and private, charging higher rates to companies and
lower rates to universities would be problematic in rela-
tion to competition law. As such, the vision of extracting
financial gain from biobanks has encountered the prob-
lem of possibly shutting out public research institutes,
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which would not be able to afford such high prices, or

alternatively, selling data to companies at a discounted

price. Unlike other natural resources, the “mining” of

data for profit comes with a host of social, ethical,

and legal issues which complicate its translation into

wealth.
The translation of data into wealth has most recent-

ly also be compounded by the fact that the data econ-

omy has become more multi-sited; individuals are

sharing data and sourced in a multitude of new ways

by private companies. Within this environment, states

no longer maintain a monopoly on large-scale data

collection, but rather find themselves competing with
businesses for a share of revenues to be extracted from

data from the population (Sharon, 2016). In the follow-

ing sections, we will examine this development in

Denmark and Finland in order to better understand

how they seek to integrate state ambitions with emer-

gent data economies.

Welfare state data as national resources in

Denmark and Finland

In a digital platform economy, interoperability allowed

by standards, labels, protocols, and agreements is key

in a technical sense (on digital platforms, see e.g., De

Reuver et al., 2018). However, the overarching aim is

continuous value creation by different actors such as
users, service providers, and other stakeholder groups.

These values, however, are not necessarily monetary.

Turning different aspects of life into data—

“datafication”—allows for the transformation of their

purpose, as well as turning “information in the new

forms of value” (Cukier and Mayer-Schoenberger,

2013: 35; Zuboff, 2015). Data, in its many forms and

sources, forms an increasingly important component of

this value creation. In Finland, some commentators
have argued that publicly collected data, along with

other data sources, offers “nearly limitless possibilities

for the development of new kind of data business”

(Viitanen et al., 2017: 14). Similarly, in Denmark,

Steenberg (2018) has written that “Denmark has a

Goldmine of Healthcare data for researchers to

explore.” These types of statements can be seen, not

only as a type of hype, but also as fictional imaginary

(Beckert, 2016) regarding the productive power of data.

To generate economic wealth and value, based on data,
is simultaneously about being able to attract

“generative activities associated with a platform” (De

Reuver et al., 2018: 124). Thus, in a data economy,

states aim not only to participate in it through their

own data, but also through the creation of an ecosys-

tem that allows for the platforms to function. The state

is a producer, an enabler, as well as a consumer of data.

In this sense, the public sector has many roles. As
Finnish platform economy report states:

Companies, ministries, hospital districts and universi-

ties should be from now on developed as networks that

exchange information, that interact with their environ-

ments. We do away with our own silos and move

towards improving productivity by opening our own

interface and combining our knowhow, data and net-

works with the ecosystems of partners seeking

fast growth. We organize ourselves to generate

customer value with common platforms. (Viitanen

et al., 2017: 9) (Own translation)

The report was commissioned by the Finnish
Government, Prime Minister’s Office, Ministry for
Economic Affairs and Employment, as well as
Business Finland with the goal to make Finland a
global partner in platform economies. The report
sought to offer both companies and the government
insights and understanding about the potential of plat-
forms and data. The above excerpt is part of a chapter
“The Superiority of Platform Economies” in which the
authors state how the platform economy is a master-
piece of digital business with continuous value creation
for all participants. This excerpt highlights what
Sadowski (2019) has written: “The drive to accumulate
data now propels new ways for doing business and
governance” (1). The expectation is that the ones
“who can harness big data effectively will enjoy a sig-
nificant edge over others” in many fronts, be it
“generating economic growth, providing public
services, or fighting wars” (Cukier and Mayer-
Schoenberger, 2013: 35). Examples from Finland and
Denmark highlight how data accumulation and data
ecosystems are imagined in welfare state settings with
an eagerness to harness data and benefit from it. The
main challenge with these imaginaries is that there is a
shortage of concrete examples or existing pathways of
how health data is transformed into a wealth producing
asset. The strategies and policies seek to formulate an
internationally attractive environment for investors,
research and development. This is done by highlighting
the existence of large amounts of systematic data, infra-
structure, and a favorable legal environment. This
vision is what is imagined, yet it is still to be realized.

Denmark

Like most Nordic countries, Denmark has sought to
locate itself at the center of the emerging global data
economy. At a general policy level, Denmark published
its digital strategy for 2016–2020 in which it has out-
lined numerous policies, which it will seek to implement
in a broad range of activities in order to facilitate
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further growth. Within its strategy, however, lies the
realization that new tax revenue sources need to be
sought and that the digital economy presents one
such opportunity to find new revenue streams.

Financing the Danish welfare system is based on the

taxes and charges paid by individuals and businesses.

However, digital development and new business

models will also challenge the revenue models and reg-

ulatory models of the public sector. The global, digital

economy is expected to grow and, in the long term,

perhaps require new solutions. (Danish Ministry of

Finance, 2016: 11)

The strategy seeks to identify new ways in which the
state can extract value from its existing activities, as
well as identify new avenues through which value can
be generated.

A relatively recent example of how Denmark seeks
to establish commercial partnerships with private
industry comes from the establishment of Beijing
Genomics Institute (BGI) in Copenhagen. Denmark
does not allow for Danish tissue samples to be sent
abroad, so instead of samples going abroad,
Denmark was able to attract BGI to set up a sequenc-
ing facility in Copenhagen. This model of partnership
highlights several important factors relevant for our
examples. First, it is an example of direct foreign invest-
ment in a high-tech area. Second, it ensures that Danish
samples or data is not shipped abroad, which has been
a concern to the Danish. Third, it allows for research
collaboration between Danish research groups and
companies with BGI. For BGI, the benefits lie in the
possibility to develop products, which they are able to
market to Danish customers, as being developed in
Denmark using Danish data. These products include
a host of pre-natal and neonatal diagnostic kits, as
well as tumor marker testing kits tailored for Danish
patients. From a marketing perspective, BGI benefits
from having used Danish data sets to develop their
products with Danish research groups since this collab-
oration generates scientific publications, as well as
credibility from the perspective of their customers
who are medical professionals. A precondition for
this collaboration, however, is that all research has to
be conducted with Danish researchers at a Danish
research institution, such as a university.

Although Denmark and Finland are both Nordic
welfare states, their primary healthcare systems differ
from one another substantially. Whereas Finnish pri-
mary healthcare is provided by municipal health cen-
ters, Danish primary healthcare is provided by General
Practice physicians who own their own medical practi-
ces. Although both systems form a cornerstone of
universal healthcare, the data collection systems (data

extraction) between the two differ drastically. In
Finland, data is collected by municipalities and the
state, which have had a legal basis for the extraction.
In Denmark, however, given that GPs are private prac-
tices subsidized by the state, diagnostic data has been
collected in the Danish General Practitioners Database
(Dansk Almen Medicinske Database (DAMD)), which
was discontinued in 2014 after privacy and legal con-
cerns emerged over its operation (Wadmann and
Hoeyer, 2018). Up until its closing down, the DAMD
had been considered one of the best primary care data-
bases in the world, according to the OECD (2017).
Other data sources, such as billing and prescriptions,
have been collected by different actors in Denmark,
such as the Regional administration. After its sudden
shutdown, the database has been slowly re-starting
with the implementation of specific legislation that
allows disease-specific data to be collected, such as on
diabetes and heart disease. The DAMD debacle, how-
ever, raised concern over the ability to collect and share
population-level data regarding private GP visits.
Furthermore, it points to challenges that exist in devel-
oping data collection systems, which are both transpar-
ent, respect the original collectors of data (GPs), and
take into account people’s wishes regarding the second-
ary uses of their data. The interconnections between
private and public actors in data collection and sharing
were not made clear enough in the original model,
which is now being addressed though legislative
means, which should, in principle, make the duties
and responsibilities of the different actors more clear.

A third example of extraction policies in Denmark
relate to the Danish National Genome Center and its
relation to citizen involvement. On 29 May 2018 the
Danish parliament adopted a new Act to establish the
center. The purpose of the center is to serve as a nation-
al infrastructure for genome sequencing, as well as a
national database for genome data (Lov om Nationalt
Genom Center vedtaget, 2018). The center is part of the
national strategy for personalized medicine (Ministry
of Social Affairs and Health, 2016). The main focus
of the strategy is on developing a transparent gover-
nance structure with nationwide involvement; this
includes a clear legal structure and ethical principles,
which seeks the involvement of patients and citizens.
The process leading up to the establishment of the
center was somewhat contentious. In the original pro-
posal, the samples and data were to be collected using
an opt-out system for participants. During the winter
of 2017–2018, however, there was a lively public debate
in the media where concerns were raised about this
model. As a consequence of the public debate, the pro-
posal was changed in February 2018 so that informed
consent was required in order for a sample to be stored
in the center (cf. Hartlev, 2015). As such, the policy in
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Denmark regarding the use of genome information
derived from patients was changed as a result of
public opposition to the opt-out model. The Danish
model, therefore, has paid attention to the role of the
patient in the research and care process. As the first of
six principles of the genome Center strategy states:
“The Danish efforts within Personalized Medicine are
to focus on the patients. Genome sequencing is to be
used for the treatment purposes and in research proj-
ects” (Ministry of Social Affairs and Health, 2016: 8).
As we will discuss below, this approach has focused on
a different type of data imaginary compared to
Finland, where patients and their information have
been imagined in a different light. One challenge with
the Genome Center has been its relation to the regional
universities and hospitals. The centralization of the
center to the capital regions has raised criticism and
concern from the rest of Denmark as to how and
who controls the genomic data that is generated in
Denmark. As these sequences are considered important
resources to research groups, hospitals, and hospital
regions, questions surrounding their governance and
concentration in one location are a contentious discus-
sion point. Since samples and data equal power, their
centralization in Copenhagen is not a trivial point.

In relation to the data economy, the sourcing of data
from patients in Denmark presents a tension between
patient and commercial interests. On the one hand, pol-
icies have emphasized the significance of the data econ-
omy in development and wellbeing. On the other hand,
some policies have emphasized the significance of patient
care over financial interests. At the same time, an aware-
ness has emerged where data sourcing activities have
been problematized because of the lack of legal justifica-
tion for the collection of vast amounts of data. The
DAMD case, for example, shows how Danish authori-
ties have only relatively recently become aware of the
intricate ways in which patient data is produced and
shared. The case of BGI Denmark suggests that there
are viable solutions to utilizing data to develop commer-
cial products, but that the collaborations allowing for
such developments need to be carefully regulated and
managed. At the same time, the debate surrounding
the Genome Center suggests how public debate has
had an impact on the model of data sourcing that is
adopted for genomes research. In the next section, we
will discuss the Finnish case regarding the extraction of
data for the data economy.

Finland

During the past years, Finland has sought to create an
enabling environment for the utilization of health and
welfare data collected through public services
and registers. There has been a push to enable faster

and more efficient use of social and health data, as well
as other types of data that can be connected with each
other. This is done to develop a lively data ecosystem
that could feed a platform-based economy, but also to
allow for knowledge management. Digitalization and
the utilization of healthcare data are seen as an answer
to the challenges of an aging society. This is expected to
result in “significant efficacy in health care processes”
as well as “support the work of medical doctors and
nurses” (Ministry of Economic Affairs and
Employment, 2017: 24). However, these new solutions
are then expected to scale to the global markets. As a
recent government report stated “well being is a grow-
ing market in western countries” (Ministry of
Economic Affairs and Employment, 2017: 24).

Compared to Denmark, Finland’s policies for data
accumulation and its utilization have been more over-
arching and broader, and the goal is to bring all data
within the remit of secondary use. One of the most
prominent examples to support data extraction in
Finland comes from the new law concerning the sec-
ondary uses of health and social data, which was
approved in March of 2019 (HE 159/2017). The
Ministry of Social Affairs and Health (2017) described
the idea of the renewal:

The Government proposes a new act on the secondary

use of health and social data. The aim is to ensure flex-

ible and secure use of data by establishing a centralised

electronic license service and a licensing authority for the

secondary use of health and social data.

The Law on the Secondary Use of Data was passed in the
parliament after several rounds of committee hearings
and even though the opposition accused the proposal
of making the whole of Finland a “laboratory for
experiments” (Tamminen, 2019). Unlike Denmark, how-
ever, there was very little public discussion related to the
reform and its supporters often referred to a shared will
in Finland to make the reform happen. The centralization
of cervices has been an important driver in Finland lead-
ing to the set-up of a one-stop-shop for access to nation-
ally maintained data sources and registers (Aula, 2019).
As Korhonen et al. (2017) have argued:

As all documentation of patient data in Finland is digi-

talised and as the same will soon also apply for data on

social services, there are versatile opportunities for the

secondary uses of health and social care information.

Primary use of health data means use of the data for

the purpose it has been gathered for. Secondary uses

mean all other handling and analysis of sensitive patient/

customer data than what is needed for treatment, care and

services received by the individual him/herself. Secondary

uses include, e.g., generation of statistics and indicators,
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research and product/service development, service opera-

tions management and planning, supervision and service

system monitoring/surveillance. (33) (emphasis in

original)

Within the Finnish data imaginary, all data can and

should be made available through a single platform,

where access and connection of the various platforms

becomes as fluid and seamless as possible. Existing leg-

islation was seen to be outdated and insufficient for

today’s needs. The old legislation did not enable the

gathering of sensitive information using the personal

identity code for all purposes that were regarded as

necessary to produce efficient health and social serv-

ices, as well as economic growth. The main idea of

the renewal was that data should be made accessible

for secondary purposes ranging from research and sta-

tistics, development and innovation, teaching, knowl-

edge management, monitoring, to steering and official

planning, thus answering to the demands of full-scale

utilization of data. Other justifications for new legisla-

tion included overcoming the scattered nature of

patient and customer data. As one report noted:

The issue with integrating data from various current

social welfare and health care information systems is

poor compatibility and interfacing between the sys-

tems. Health and social care information system archi-

tecture has approximately 400–800 systems, with more

than 500 connections between them, around 10,000

expert users and 10–100 system owners. The integra-

tion of data from this setting remains a challenge to be

solved in order to unleash the full potential of the

Finnish health data. (Korhonen et al., 2017: 24)

This legislative reform was supported by the Health

Sector Growth Strategy (2014) which is an overarching

policy framework that emphasizes Finland’s potential to

become a forerunner and internationally attractive part-

ner for global business and cutting-edge research. These

goals have trickled down to other strategies that are part

of this policy framework, such as the establishment of a

National Genome Center, a similar project that was also

initiated in Denmark (Ministry of Social Affairs and

Health, 2015). The preparations to establish a national

Genome Centre started already in 2016, but the required

legislation has not been passed yet. The governance of

the Genome Centre would fall under the general umbrel-

la set forth by the secondary use data legislation, but it

has been given a considerable extension for revision due

to difficulties in adapting the GDPR into national leg-

islation. The exact form and structure of the genome

center is at the time of writing this article still unclear.

Its role, however, is seen as an important part of the

data imaginary in Finland since it is seen as a part of

the national data ecosystem.
The goal of these reforms is not just to develop an

interconnected ecosystem, but to provide broad cover-

age of data collection. As the Government Report on the

Future states, digitalization will “enable forming of a

real time and proactive picture of people’s life sit-

uations” (Council of State, 2018: 40). This is based on

real time production and collecting of data, done by

various actors, resulting in data on “lifestyle related

for example to standard of living, education, consump-

tion or say social relations” (Council of State, 2018: 40).

This data is then combined and analyzed with the help

of machine learning and artificial intelligence in order

“to recognize the interventions required” (Council of

State, 2018: 40). Yet, the report does not stop there,

but gives an example of the scale of data that optimally

could be utilized. In the future, then

By connecting automatically for instance data about

the amount of person’s social relationships produced

by social media, GP’s data about the body-mass-index

and family history regarding health, income data based

on the income registry and data about the food con-

sumption based on the data collected by the grocery

store, health problems can be predicted and prevented.

(Council of State, 2018: 41)

This all-encompassing vision of data accumulation is

important in relation to how citizens are placed and

conceived of in data imaginaries, and how states per-

ceive emergent data economies of the future. An exam-

ple of how this is being deployed can be found in a

major research project called FinnGen (www.finngen.

fi), which is a research collaboration between Finnish

universities, hospitals, hospital districts, pharmaceuti-

cal companies, biobanks, as well as funding organiza-

tions. With more than nine pharmaceutical companies

helping to fund research using multiple sources (bio-

banks, hospital data, populations registers, etc.), the

FinnGen project represents public–private collabora-

tion. As with Denmark, access to public data is

gained through research collaboration with public part-

ners. Such large research projects are hoped to develop

templates for future research collaborations, as well as

examples of how data can be used. The concrete public

benefits are yet to be realized, notwithstanding the

research collaboration and funding. The project is

also meant to showcase for industry the opportunities

that they have in terms of accessing new types of public

data that they previously did not have access to.
In the next section, we will discuss the Danish and

Finnish data imaginaries in relation to the logic of

accumulation.
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Logic of accumulation (and the

imaginaries of the data and platform
economy)

Zuboff (2015) suggests that surveillance capitalism
forms a basis for the accumulation of data, which can
then be further monetized in different ways. For
Nordic welfare states, the process of capitalization is
also based on the idea of turning personal and popu-
lation data into commodities, but poses different
opportunities, as well as challenges. We have explored
this relationship in relation to Denmark and Finland.
Both countries view the accumulation of data as a way
of partially financing the welfare state of the future.
Although Denmark and Finland share similar histories
in terms of welfare state development, as well as a
common commitment to developing platforms for the
extraction and use of data from their healthcare sys-
tems (DAMD and Law on Secondary use of Data),
they nonetheless have taken different approaches in
the way they govern and administer these processes.
In part, this can be attributed to structural differences
in how data is collected, for example primary health-
care in the two countries. We suggest, however, that the
differences can also be explained in how the national
data ecosystem is organized. In Denmark, despite
national policies for data extraction and use, the
system remains relatively fragmented or dispersed,
where control and governance are distributed among
many actors, such as the regions. In Finland, however,
the state’s position has been to try and integrate all
public data producing systems under a single umbrella
so the potential data user needs to deal with only one
permit authority. Denmark’s approach can be consid-
ered one of national coordination, whereas Finland’s a
system of integration.

Both Denmark and Finland generate policy imagi-
naries where existing state-collected data is connected
with data derived from social media platforms and
other generators of private sector data. In these imag-
inaries, individuals and citizens are re-positioned as
customers, who in exchange for their data will receive
both data self-determination and better services.
According to a report published by the Ministry of
Economic Affairs and Employment of Finland, citizens
are expected to receive “targeted and predictive services
in every part of their life cycle” (Ministry of Economic
Affairs and Employment, 2017: 34). There seems to be
no limits to what sort of personal information can be
extracted and utilizable in the quest for prediction and
prevention that is framed as better services, “value,”
for the citizens. Concurrently, “not all value is bound
to monetary exchange – a consumer can, for example,
give up their data and the work put into the platform
without compensation, but get one’s money’s worth of

free service” (Viitanen et al., 2017: 17). This idea is in
contrast to previous ideas inherent in welfare states,
where the citizens are entitled to services through citi-
zenship without underlining expectations for their data
participation (see Hel�en and Jauho, 2003; Snell, 2019).

Interestingly, the Finnish Government Report on the
Future (Council of State, 2018) received critical atten-
tion from the Data Protection Ombudsman, Reijo
Aarnio (2018), who wrote that the “report is big broth-
er’s wet dream” as regards to the way full-scale utiliza-
tion of data is imagined. He criticizes the authors of the
report as lacking concern regarding “special protection
of delicate information” or “informational self-
determination” (Aarnio, 2018). It all comes down, in
a regulatory sense, to what purpose the data was orig-
inally collected for and in what kind of relation the new
uses would be compared to the original (fifth article of
the GDPR, see EU, 2016). This is summarized by
Aarnio (2018) in his blog text as follows: “As a rule
the data can be used only for specific, particular and
legal purposes, and they cannot be used later in a
manner that is incompatible with those purposes.”

In this sense, Denmark’s more gradual approach
may contain the seeds of benefit in that Finland’s over-
arching approach to the secondary use of data may
prove problematic down the road (cf. Wadmann and
Hartlev, 2018). Finland’s emphasis on efficiency may
have benefits for the utilization of a broad range of
data source, but also may be problematic in relation
to the GDPR and informational self-determination of
citizens. In relation to the national application of the
GDPR in Finland’s Data Protection regulation,
Finland’s approach has included national exemptions
regarding administrative fines if violations of the
GDPR occur. Section 24 of the national Act states:
“An administrative fine cannot be imposed on central
government authorities, state enterprises, municipal
authorities, autonomous institutions governed by
public law, agencies operating under Parliament or
the Office of the President of the Republic” (HE 9/
2018 vp). It must be noted, however, that how the
implementation of the GDPR will be interpreted at
the European level is still unclear and may take years
to resolve if this is challenged in court.

It has to be noted, that parallel, but separate to the
described ventures in Finland, there is a growing ten-
dency to focus on the informational rights of the indi-
vidual (Lehtim€aki and Ruckenstein, 2019). However,
the perspectives from the MyData movement
(Poikola et al., 2015) or data activism (Kennedy,
2018) have not been integrated into the legislation con-
cerning the secondary use of social and health data or
the establishment of the Finnish nor the Danish
Genome Centre. As such, the different approaches
also reflect varying conceptions of data protection in
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these countries. In Finland, data protection legislation
is formulated more through an expert led approach,
whereas in Denmark public debate plays more of a
role.

An example of differences in data accumulation
comes from the consent practices adopted or envi-
sioned by the two countries. Data collection in the
Danish National Genome Centre is based on informed
consent while the Finnish Genome Centre is planned to
offer an opt-out model. When a person undergoes a
genetic analysis in Danish healthcare, he/she can
decide whether the data can be used only for one’s
own personal treatment or also for research. In
Finland, the genome data for the Genome Center is
planned to be gathered through two routes. In health-
care, the genome data would be similar to patient
records and stored automatically to the Genome
Center, unless opposed by the patient. The other
route would be through biobanks, where new samples
are consented and old samples are not (Salokannel
et al., 2019; Snell and Tarkkala, 2019). It is still unclear
how the opt-out model would function and whether
there will be possibilities to limit one’s consent.
However, opting out of the system would not limit
one’s access to services in any way since they are guar-
anteed by law. Interestingly, in both genome center
models and data use, there has emerged a tension
between the central authority and institution who
would manage and operate the centers, and those
actors which would be supplying the samples and relat-
ed data (doctors, biobanks, hospitals, and hospital
regions). The suppliers see that this model reduces
their ability to control and fully extract and utilize
the value of the samples and data. From a state and
potential user perspective, however, a dispersed data
ecology is problematic. As such, the national genome
centers represent a re-distribution of power and
authority over data and samples from regional actors
to a centralized authority.

There is a delicate balance between the benefits and
the potential broad extraction and exploitation of data
by the state. The states have a dual role: they are simul-
taneously the beneficiaries of big data, but also the ones
who should be aware of the dangers of the accumula-
tion of big data and act as intermediary gatekeepers for
the citizens, not for their own power per se. As Cukier
and Mayer-Schoenberger (2013: 37) have reminded:

States will need to help protect their citizens and their

markets from new vulnerabilities caused by big data.

But there is another potential dark side: big data could

become Big Brother. In all countries, but particularly

in nondemocratic ones, big data exacerbates the exist-

ing asymmetry of power between the state and the

people. (37)

Although Denmark and Finland rank among the most
democratic countries in the world, there is a concern
regarding the data visions that they embrace. With pri-
vate companies, such as Google and Facebook, indi-
viduals as customers choose which service providers
you use (admittedly, some services are so pervasive
that many people lack such a choice, such as with
Google for example), but with the state your choices
are limited and you are not a customer of the state in
principle. The state merely provides the opportunity to
use different service providers (doctors) within its con-
fines, but you are obligated to generate data that is then
used when you use public services. Furthermore, all
medical prescriptions and re-imbursements, including
those in the private sector, are logged into a database
that can be used for research. This relationship, which
Van Dijck (2014: 200) terms “barter,” only works with
companies, whereas the state’s logic of data accumula-
tion is all encompassing and complete. The recent
visions by Nordic welfare states, such as Denmark
and Finland, to extract more value from the data
they generate, suggest that states are trying to re-
configure their responsibility, as well as accountability
for data accumulation in order to benefit from the pos-
sible financial outcomes.

Conclusion

The Nordic welfare states have had a long tradition of
collecting and using a broad range of nationally col-
lected data sources in the governing of their popula-
tions. The monopoly of the state over data production
and collection has become increasingly challenged by
large international data companies (Ruppert et al.,
2017; Sharon, 2016) and the companies are employing
strategies of the new data economy that is based on
logic of accumulation (Zuboff, 2015). The Nordic wel-
fare states are not, however, willing to forfeit their rep-
utation and position as gold mines of data. Instead,
Nordic countries—such as Denmark and Finland—
are trying to adjust to, and benefit from, data econo-
mies in different ways. The development of data eco-
systems which cater to an increased thirst for linkable
and complete data is currently the main goal, as well as
challenge for the Nordic countries. Both countries seek
to find a delicate balance between the benefits and the
potential broad extraction and exploitation of data by
the state. In comparing and contrasting Denmark and
Finland, we suggest that despite similar historical back-
grounds and legal frameworks, these countries employ
somewhat different approaches in envisioning and
implementing their data economies. For example, the
role and opinion of public debate in the two countries
has been significantly different, where Finland has
shown less interest in accounting for public concerns
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or even fostering a debate surrounding such visions
(Snell and Tarkkala, 2019).

If companies can be indifferent toward the popula-
tion they gather data from, as Zuboff (2015) suggests,
states cannot. The relationships between the state and
its citizens are based on reciprocity and dependence.
However, the strategies of Denmark and Finland that
aim to harness the potential of population data to
enhance innovation, economic development, and com-
petitive advantage of the nations are challenging this
relationship. The imaginaries that are employed in the
Nordic countries, however, help to organize activities
and direct funding toward developing platforms
which are more efficient in collecting, making visible,
and providing access to a broad range of data sources.
Efforts to revise legislation and bolster research collab-
oration are prime examples of how the imaginaries give
rise to new ways of generating wealth from data. We
therefore suggest four main consequences of these
developments.

First, the development of national data ecosystems,
through platform economies that converge both public
and private institutions, introduces new and more com-
plicated dependencies between the state, companies,
and the data sources. The attempts to simplify the
use of data through one-stop-shop systems reveal the
complex and multifaceted nature of national data
resources. Second, the way citizens are expected, and
even obliged, to participate in automated, systematic
extraction of data manifests itself differently in
Denmark and Finland. Both of these approaches also
differ from the systems created and upheld by private
companies. Third, the growth and expansion of data
regimes, which are envisioned as national ecosystems
and platforms for multiple users, increases the possibil-
ities of data divides. The rights and obligations of citi-
zens within such systems are unclear in relation to the
drive of states to increasingly extract more data from
individuals. Fourth, public–private collaboration
appears as the most efficient and trustworthy avenue
through which private partners can seek to gain access
and exploit publically collected data. Not only does the
collaboration provide a public partner as a type of
buffer, but it also lends an air of data legitimacy for
the products which are being developed based on the
national data.

In relation to the Nordic data imaginary, the devel-
opment of national data ecosystems and platforms
which increasingly support public–private collabora-
tion can also be seen as a type of legitimation exercise
for both public and private actors. For private actors,
it is an opportunity to provide examples of how they
can operate as trusted partners in using publically
collected data in developing new innovations. For
the public actors, it is an opportunity to show how

they can become more flexible, dynamic, and efficient

in utilizing public resources for the good of the

general public. The challenge, however, remains to

show, as well as define the scope of what the public

good specifically and in general refers to in such

collaborations.

Acknowledgements

We are grateful to Sarah Wadmann and Ilpo Hel�en for their

helpful comments on earlier versions of this paper.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author(s) disclosed receipt of the following financial sup-

port for the research, authorship, and/or publication of this

article: This project has received funding from the European

Research Council (ERC) under the European Union’s

Horizon 2020 research and innovation programme (grant

agreement number 682110); The Kone Foundation grants

for Tupasela and Tarkkala, as well as the Academy of

Finland grant number 292408.

ORCID iDs

Aaro Tupasela https://orcid.org/0000-0003-1512-7533
Karoliina Snell https://orcid.org/0000-0002-2643-6676

References

Aarnio R (2018) Pyh€a K€aytt€otarkoitussidonnaisuus [The holy

grail of purpose limitations]. Column. Available at: https://

tietosuoja.fi/artikkeli/-/asset_publisher/pyha-kayttotarkoi

tussidonnaisuus (accessed 13 November 2018).
Alastalo M (2009) Viranomaistiedosta tilastoksi –

Rekisteritiperusteisen tilastoj€arjestelm€an muodostaminen

suomessa [The development of register-based information

systems in Finland]. Sosiologia 46(3): 173–189.
Andrejevic M (2014) The bid data divide. International

Journal of Communication 8: 1673–1689.
Aronczyk M (2013) Branding the Nation – The Global

Business of National Identity. Oxford: Oxford University

Press.
Asda K and Gradmann C (2014) Introduction: Science, tech-

nology, medicine – And the state: The science-state nexus

in Scandinavia, 1850–1980. Science in Context 27(2):

177–186.
Aula V (2019) Institutions, infrasructures, and data friction –

Reforming secondary use of health data in Finland. Big

Data & Society 6(2). Available at: https://doi.org/10.1177/

2053951719875980
Bauer S (2014) From administrative infrastructure to bio-

medical resource: Danish population registries, the

Tupasela et al. 11

https://orcid.org/0000-0003-1512-7533
https://orcid.org/0000-0003-1512-7533
https://orcid.org/0000-0002-2643-6676
https://orcid.org/0000-0002-2643-6676
https://tietosuoja.fi/artikkeli/-/asset_publisher/pyha-kayttotarkoitussidonnaisuus
https://tietosuoja.fi/artikkeli/-/asset_publisher/pyha-kayttotarkoitussidonnaisuus
https://tietosuoja.fi/artikkeli/-/asset_publisher/pyha-kayttotarkoitussidonnaisuus


“Scandinavian laboratory,” and the “epidemiologist’s

dream”. Science in Context 27(2): 187–213.

Beckert J (2016) Imagined Futures – Fictional Expectations

and Capitalist Dynamics. Cambridge, MA: Harvard

University Press.
Brown N and Michael M (2003) A sociology of

expectations: Retrospecting prospects and prospecting ret-

rospects. Technology Analysis & Strategic Management

15(1): 3–18.
Couldry N and Mejias UA (2019) Data colonialism:

Rethinking big data’s relation to the contemporary sub-

ject. Television & New Media 20(4): 336–349. DOI:

10.1177/1527476418796632.
Council of State (2018) Valtioneuvoston tulevaisuusselonteon

2. Osa Ratkaisuja ty€on murroksessa VNS 5/2018 vp.

Valtioneuvoston kanslia, Helsinki. Available at: https://

www.eduskunta.fi/valtiopaivaasiakirjat/VNS+5/2018

(accessed 13 November 2018).
Cukier K and Mayer-Schoenberger V (2013) The rise of big

data: How it’s changing the way we think about the world.

Foreign Affairs 92: 28.
Danish Ministry of Finance (2016) A Stronger and More

Secure Digital Denmark: The Digital Strategy 2016–

2020. Agency for Digitisation: Copenhagen.
de Reuver M, Sørensen C and Basole RC (2018) The digital

platform: A research agenda. Journal of Information

Technology 33(2): 124–135.
Desrosi�eres A (1998) The Politics of Large Numbers – A

History of Statistical Reasoning. Cambridge, MA:

Harvard University Press.
European Commission (2017) The EU Regional

Competitiveness Index 2016. Working Papers 2/2017.

European Union.
European Union (2016) Regulation (EU) 2016/679 of the

European Parliament and of the Council of 27 April 2016

on the protection of natural persons with regard to the

processing of personal data and on the free movement of

such data, and repealing Directive 95/46/EC (General Data

Protection Regulation). OJ L 119, 4 May 2016, pp.1–88.

Available at: https://eur-lex.europa.eu/legal-content/EN/

TXT/?uri=celex:32016R0679 (accessed 12 March 2019).
Frank L (2000) When an entire country is a cohort. Science

287(5462), 2398–2399.
Gaskell G, Stares S, Allansdottir A, et al. (2010) Europeans

and Biotechnology in 2010. Winds of Change? European

Commission: Brussels.
Goffman E (1974) Frame Analysis: An Essay on the

Organization of Experience. Boston, MA: Northeastern

University Press.
Hartlev M (2015) Genomic databases and biobanks in

Denmark. The Journal of Law, Medicine & Ethics: A

Journal of the American Society of Law, Medicine &

Ethics 43(4): 743–753.
Hel�en I and Jauho M (2003) Terveyskansalaisuus ja el€am€an

politiikka [Health citizenship and the politics of life]. In:

Hel�en I and Jauho M (eds) Kansalaisuus ja Kansanterveys.

Gaudeamus: Helsinki, pp.13–32.
Hoeyer K (2016) Denmark at a crossroad? Intensified data

sourcing in a research radical country. In: Mittelstadt BD

and Floridi L (eds) The Ethics of Biomedical Big Data.

Law, Governance and Technology Series. Vol. 29. Basel:

Springer Publishing Company, pp.73–93.

Jaffe ED and Nebenzahl ID (2006) National Image &

Competitive Advantage – The Theory and Practice of

Place Branding. Copenhagen: Copenhagen Business

School Press.
Jasanoff S and Kim S-H (2009) Containing the atom:

Sociotechnical imaginaries and nuclear power in the

United States and South Korea. Minerva 47(2): 119–146.
Kennedy H (2018) Living with data: Aligning data studies

and data activism through a focus on everyday experiences

of datafication. Krisis: Journal for Contemporary

Philosophy 1: 18–30.
Kenney M and Zysman J (2016) The rise of the platform

economy. Issues in Science and Technology 32(3): 61–69.
Kettunen P (2001) The Nordic welfare state in Finland.

Scandinavian Journal of History 26(3): 225–247.
Kongsholm NCH, Christensen ST, Herrmann JR, et al.

(2018) Challenges for the sustainability of university-

run biobanks. Biopreservation and Biobanking 16(4):

312–321.
Korhonen I, Ermes M and Ahola J (2017) Strategic Research

Agenda (SRA) on “Finnish Innovation Hub for Artificial

Intelligence for Health (AI for Health)”. VTT Technology

304. Espoo: Teknologian tutkimuskeskus VTT Oy.
Kuypers J (2009) Rhetorical Criticism: Perspectives in Action.

Washington, DC: Lexington Press.
Lehtim€aki T and Ruckenstein M (2019) The social imagina-

ries of data activism. Big Data & Society. Epub ahead of

print. DOI: 10.1177/2053951718821146.
Ministry of Employment and the Economy (2014) Health

Sector Growth Strategy. Enterprise and )Innovation

Department: Helsinki.
Ministry of Economic Affairs and Employment (2017)

Suomen teko€alyaika – Suomi teko€alyn soveltamisen

k€arkimaaksi: Tavoite ja toimenpidesuositukset. Ty€o- ja eli-

nkeinoministeri€on julkaisuja. TEM raportteja 41/2017.

Helsinki: Ty€o- ja elinkeinoministeri€o. Available at:

http://urn.fi/URN:ISBN:978-952-327-248-4.
Ministry of Social Affairs and Health (2015) Improving

health through the use of genomic data. Finland’s

genome strategy. Working group proposal (Ministry of

Social Affairs and Health Raportteja ja muistioita 34/

2015:34). Available at: http://www.julkari.fi/handle/

10024/126940 (accessed 22 February 2019).
Ministry of Social Affairs and Health (2016) National Strategy

for Personalized Medicine 2017–2020 – Personalized

Medicine for the Benefit of Patients. Copenhagen:

Ministry of Health. Available at: http://www.sum.dk/

�/media/Filer%20-%20Publikationer_i_pdf/2017/

Personalized-Medicine-Summary/SUM_klar_diagnose_

summary_UK_web.ashx (accessed 22 February 2019).
Ministry of Social Affairs and Health (2017) New licensing

authority to streamline the secure use of health and social

data (press release, October 26). Availabel at: http://stm.fi/

en/artikkeli/-/asset_publisher/uusi-lupaviranomainen-

sujuvoittaa-sosiaali-ja-terveystietojen-tietoturvallista-

kayttoa (accessed 3 November 2017)

12 Big Data & Society

https://www.eduskunta.fi/valtiopaivaasiakirjat/VNS+5/2018
https://www.eduskunta.fi/valtiopaivaasiakirjat/VNS+5/2018
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32016R0679
http://urn.fi/URN:ISBN:978-952-327-248-4
http://www.julkari.fi/handle/10024/126940
http://www.julkari.fi/handle/10024/126940
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx
http://www.sum.dk/</media/Filer%20-%20Publikationer_i_pdf/2017/Personalized-Medicine-Summary/SUM_klar_diagnose_summary_UK_web.ashx


Njølstad PR, et al. (2019) Roadmap for a precision-medicine
initiative in the Nordic Region. Nature Genetics 51(6):
924–930. DOI: 10.1038/s41588-019-0391-1.

Nordic Council of Ministers (2013a) Responsible Data

Sharing Across Borders. Copenhagen: Nordic Council of
Ministers.

Nordic Council of Ministers (2013b) Joint Nordic Focus on

Research Infrastructures – Looking to the Future.
Copenhagen: Nordic Council of Ministers.

Nordic Council of Ministers (2014) Joint Nordic registers and

biobanks – A goldmine for health and welfare research.

Policy Papers 5. Oslo: NordForsk.
Nordic Council of Ministers (2017a) Ethical review, data pro-

tection and biomedical research in the Nordic countries: A

legal perspective. Policy Papers 1. Oslo: NordForsk.
Nordic Council of Ministers (2017b) Nordic biobanks and

registers – A basis for innovative research on health and

welfare. Policy Papers 2. Oslo: NordForsk.
Nordic Council of Ministers (2018) The Nordic region as a

global health lab. NordForsk Policy Briefs 4. Oslo:
NordForsk.

OECD (2017) OECD Urges Denmark to Get Its Primary Care

Database Back Online. Paris: OECD.
Poikola A, Kuikkaniemi K and Honko H (2015) MyData, a

Nordic Model for Human-Centered Personal Data

Management and Processing. Helsinki: Finnish Ministry
of Transport and Communications.

Reigstad MM, Larsen IK, Myklebust TÅ, et al. (2016) The
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