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Abstract

Although a significant number of public organizasohave embraced the idea of open data,
many are still reluctant to do this. One root caus¢hat the publicizing of data represents a
shift from a closed to an open system of governambih has a significant impact upon the
relationships between public agencies and the uskopen data. Yet no systematic research
is available which compares the benefits of an og@ta with the barriers to its adoption.
Based on interviews and a workshop, the benefitkaamloption barriers for open data have
been derived. The findings show that a gap exettwden the promised benefits and barriers.
They furthermore suggest that a conceptually sstiplview is often adopted with regard to
open data, one which automatically correlates thblgizing of data with use and benefits.
Five ‘myths’ are formulated promoting the use otwpmata and placing the expectations
within a realistic perspective. Further, the recoemdation is given to take a user’s view and

to actively govern the relationship between goveminand its users.
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Introduction

The availability of open data has grown signifitgnivith pressure being placed on all kinds
of public organizations to release their raw d&@ame main motivations are that open access
to publicly funded data provides greater returr@nfrthe public investment, can generate
wealth through the downstream use of outputs, desvpolicy-makers with data needed to
address complex problems (Arzberger et al., 200d) Gan help to involve the citizenry in
analyzing large quantities of data sets (Surowie2@D4). Open data is often indispensable
for public policy development and service delivdoyt can also be valuable for others, such
as traffic information. In this research we defopen data as non-privacy-restricted and non-
confidential data which is produced with public ragrand is made available without any
restrictions on its usage or distribution. Privafidential and classified data is excluded, as
this type of data is inappropriate to publicize.tddaan be provided by public and private

organizations, as the essence is that the datadeél by public money.

Public bodies are among the largest creators altectars of data in many different domains
(Janssen, 2011). These data domains range frorfic trafeather, geographical, tourist
information, statistics, business, public sectaddmiing and performance levels, to all kinds
of data about policies and inspection (food, safegucation quality, etc.). Oftentimes a
limited number of anecdotal examples are usedduige examples of open data. These most
often refer to data that is relatively safe to jmibé by the government and not to data that,
once released, could invoke a reaction from thdipu®n September 30, 2011 the Dutch
National Ombudsman stated that “the Dutch governngeall too often closed, instead of
providing information to citizens” (Nationale_Omlsmdan, 2011). The government is
compared to an oyster that automatically closesvhpn approached. Managers and other
public servants often have the tendency to avoehinyg their data, as this would provide the

public with new insights which might in turn resuitcritical questions. This is confirmed by



institutional theory, which predicts that the openof data will reinforce existing structures
instead of changing them and allowing them to fa#lke advantage of new developments

(see for example Fountain, 2001; Kraemer & Kind)&@0Nest, 2004).

Open data mends the traditional separation betvpedric organizations and users. The
opening of data leads to two important assumptaib®ut government. First, it assumes the
readiness of public agencies for an opening proedssh considers influences, discourses
and exchanges as constructive and welcomes oppagwg and inputs. Second, it assumes
that government is to give up control, at leaststome extent demanding considerable
transformations of the public sector. Instead ohfoEcing current processes, open data
should result inopen governmenin which the government acts as an open system and
interacts with its environment. Not only should aldte published, but actively should be
sought for feedback to improve the government. phblicizing of data could have far-
reaching effects on the public sector. Mechanisorsnfionitoring and responding to the
guestions asked by the public are therefore negeasd the government should be viewed as

an open system interacting with its environment.

Despite the significance of open data little systeenand structured research has been
conducted in this area. Most research in this amasists of conceptual papers (Bertot,
Jaeger, & Grimes, 2010; McDermott, 2010), desaiiof the empirical uses of open data
(Hausenblas, 2009; Napoli & Karaganis, 2010) ordhsign of technology and systems for
harnessing the power of open data (Charalabidsnddt, & Lampathaki, 2001; Kalampokis,

Tambouris, & Tarabanis, 2011). None of the curresgearch focuses on analyzing the
benefits and barriers that go beyond individuajgmts, applications or conceptual ideas and
global sketches. In this paper we analyze the litsr&fand barriers to open data systems by
synthesizing people’s experiences with open datairmdd from interviews and a group

session. We start this paper by reviewing the ptigdis of system theory and institutional



theory on the move to opening data. Thereafterb#heefits and barriers are presented. We
conclude this paper by giving an overview of thetmyof open data derived from the
interviews. These myths are statements used toegitimacy for using or refusing open data

but which do not have a determinable basis ofdaetvidence.

Resear ch approach

This research has an explorative nature, since datnis a recent phenomenon and is thus in
an early stage of development. There is limitedWwedge about this field and many research
findings are fragmented. We first analyzed theditigre to identify benefits of and barriers to
using open data. The literature review was usea asckground for organizing a group
session. This session, with 9 participants, wad helJune 2011 and was used to identify
possible additional benefits and barriers. A greapsion is useful for dealing with complex,
unstructured problems in which the actors have nigatible interests, diverging areas of
knowledge and multiple backgrounds and is more ymtide than single interviews (Herik &
Vreede, 2000). In a group session participantseaat to each other and in this way generate
more ideas than on their own. The findings wereuwlised and further refined based on
interviews with 14 key persons. Persons represgntififerent organizations, including
Ministry of Interior, Ministry of Economic affairsilCTU, WODC, Hack de Overheid and
Municipality Den Haag. Servants at both the managemd administrative levels were
interviewed as well as users of open data to enswariety of responses. These interviews
covered a retrospective analysis to understanddheexts of and rationales for using or not
using open data. After finishing the group sessimierviews were conducted. The interviews
were aimed at better understanding the natureeb#nefits and barriers and were used to
determine the myths of open data. The myths weneetkby confronting the interviewees

with the benefits and barriers. The primary focuswn exposing interviewees to different



argumentations. In this context myths are consalaezessary for ensuring progress but have

no scientific basis.

System and institutional theories

By opening data a move from a traditionally closeepen systems is made. System theory
states that these will impact the governance aedbfgck loops in which the government can
learn from the public are needed. Institutionalotiyeis used to predict that the opening of
data will reinforce existing structures insteadchnging them and transformation is needed

to take advantage of open data.

Moving from closed to open systems

By publicizing data a new situation is created ihick the public can use and create
information through collaborative networking (Chushulman, Sandoval, & Hovy, 2010).
The public is outside the organizational boundaaias outside the control of the hierarchy. In
fact the public becomes part of the data processysgem and might process data, enrich
data, combine it with other sources and might eweltect their own data (for example
through the use of their mobile phones). This rédema change in the traditional boundaries
between public organizations and the public in Wwhitrtually anybody in the world has

access to the data. The traditional system boueslare vanishing and the system is opened.

System theory draws attention to the importaniribn between systems which are open to
their environment and those which are closed (&ack&003). Closed systems are much
easier to manage, as they are not affected byrattictors which are often unpredictable in
nature. Central planning and control can be usedthare is less disruption from the

environment. In contrast, the flow in open syste&asnot be predefined but only guided. The

opening of a system is often heralded for bringmgdditional views, which has a positive



impact on its problem solving capacity (Surowie@dp4); and the opening of data for its use

in ways that are not considered or anticipatedliraace (Arzberger, et al., 2004).

The notion offeedbackis important in open systems and refers to theasdn in which
activity within a system is the result of the irghce of one element on another (Jackson,
2003; Wiener, 1948). The implication of the notwinfeedback in systems theory is that in
opening their data governments should not simpdyigate one-way communication of their
data but should expect or actively solicit feedbactl be able to make sense of this feedback.
The opening of systems provides the opportunitycieating feedback loops in which the
government can learn from the public. By embedduegmeneutics the closed system is
placed in the social context. The consequenceatsttie social context will also influence the
(formerly) closed system. This implies that theatieihship between a government and its
environment is subject to change and that the gowent needs to accept that traditional
planning and control instruments are no longeablét Opening a system typically requires a
shift from mechanistic control to an evolutionargrgpective which is dominated by self-
organization. New governance mechanisms, capaiiliind processes are necessary for
dealing with these feedback loops. The nature ef rdsponse depends on the available

organizational arrangements that make a resporssep® (Jackson, 2003).

Reinforcing and transforming institutional structures

Institutional theory analyzes the deeper and messlient aspects of social structure by
considering the processes by which structures beastablished (Scott, 1995). Institutional
environments reward normative requirements of gmmteness and legitimacy and, in some
cases, conformity to procedures, presentations,bslgmand rhetoric (Scott, 1995). In
institutional theory ICT is perceived, implementasid used in virtue of pre-existing
institutional arrangements (sociological, cultutagal and formal aspects) that grant stability.

Stability is necessary for organizations to operddlikowski (2000) argues that the



development of technology is heavily influenced thg actions (including decisions) of

human agents, and that technology enacts strucilinessuggests that institutions might both
enable and constrain the adoption of open data.olt@mes stemming from the enactment
of technology are difficult to predict because afliple and unanticipated effects influenced
by rational, social, and political logics (Orlikokis2000). Nevertheless, institutional theory
suggests that the introduction of IT does not ofteange institutions but rather reinforces
current work practices and organizational structufsee for example Fountain, 2001,

Kraemer & King, 2006; West, 2004).

In opening data to the public, public managers (aolticians) find themselves in the midst
of networks that might help them to reach advargagfeopen data at the expense of less
control. Institutional theory argues that in opestems different steering instruments are
required (Peters & Pierre, 1998). Outside the batied of government, command and
control mechanisms cannot be used. Public manfigdrthemselves confronted with having
to deal with a variety of stakeholders (possiblknown) that might help them to achieve the
benefits of open data but might also be viewed #weat if not properly handled. In open
data the allocation of the roles of provider, pssme, owner and maintainer complicates
accountability issues. Which party is to blame whesults of the processing of open data are
incorrect? No one has an overview of what is doiik the open data, and even having such
an overview might violate the basic idea of opetad&Vhether the opening of data will
unambiguously lead to a more transparent, intemactopen and hence accountable
government is challenged from this perspectivehdigh the use of open data looks like
collective accountability, it is likely that if sathing happens society will expect intervention

from the government and will hold it responsible.



Benefits

A large number of benefits of open data were idieatiin the interviews. All interviewees

recognized the potential benefits of open data. @dsec assumption is that open data itself
creates and generates more value than the seflidgt® sets. The benefits were clustered in
1) political and social, 2) economic, and 3) operatl and technical benefits. Political and
social benefits were viewed as the most importategory. Political and social aspects were
lumped together, as the respondents found thentuifto separate. The technical benefits
were clustered together with the operational bénefiable 1 shows the overview of the
benefits. Some benefits overlap with and/or arateel to each other. From the interviewees’

responses it seemed that economic growth and batitrg to public values (transparency and

accountability) are the overarching arguments fionigating open data.

Table 1: Overview of benefits of open data

Category Benefits

Political and social

More transparency

Democratic accountability

More participation and self-empowerment of citizens (users)
Creation of trust in government

Public engagement

Scrutinization of data

Equal access to data

New governmental services for citizens
Improvement of citizen services
Improvement of citizen satisfaction
Improvement of policy-making processes
More visibility for the data provider
Stimulation of knowledge developments
Creation of new insights in the public sector
New (innovative) social services

Economic

Economic growth and stimulation of competitiveness

Stimulation of innovation

Contribution toward the improvement of processes, products and/or
services

Development of new products and services

Use of the wisdom of the crowds: tapping into the intelligence of the
collective




Creation of a new sector adding value to the economy
Availability of information for investors and companies
Operational and technical The ability to reuse data / not having to collect the same data again
and counteracting unnecessary duplication and associated costs (also
by other public institutions)
Optimization of administrative processes
Improvement of public policies
Access to external problem solving capacity
Fair decision-making by enabling comparison
Easier access to data and discovery of data
Creation of new data based on combining data
External quality checks of data (validation)
Sustainability of data (no data loss)
The ability to merge, integrate and mesh public and private data

The opening of data is expected to create bern#f@sstimulating innovation and promoting
economic growth and one interviewee even statedhled'effective use of public sector data
is vital to the growth of our knowledge economy’owtver, there is no way to predict and
calculate the return of investment (ROI) for theuiss. This is similar to many new strategies
for which the ROI cannot be calculated in advaridee potential applications are hard to
predict and possible ‘killer’ applications even der. The main challenge is that open data has
no value in itself; it only becomes valuable whesedi One important use mentioned by the
interviewees is that potential investors and congsagan use open data to determine the

attractiveness of potential investments.

One of the interviewees commented that “if datased for policy-making a high level of
confidence in the data and in the veracity of thterpretation is given. Therefore policy-
makers should be prepared to share their datab@ying data, users can validate and verify
whether the conclusions drawn from the data areecband justified, and they can analyze
the previously collected data to sharpen the fadysolicy-making. Sharing data openly and

freely is often viewed as altruistic and advandimagsparency and knowledge.



Most of the interviewees expect that open datastangthen accountability, build trust and
improve citizen satisfaction. The ready availapilf information about what governments
are doing and why is increasingly recognized asrgoortant precondition to the meaningful
exercise of democratic accountability and deliberatOne of the main benefits of opening a
system is the ability to tap into the collectivéeitigence of the public. The key idea is that
under the right circumstances, groups can gendrateer alternatives and make better

decisions than even the smartest people can deeamoiwvn (Surowiecki, 2004).

The above list gives systematic and structuredimsnto the potential benefits of open data.
Although sound evidence of the benefits of opeia gabuld be determined on a case by case
basis, the list of potential benefits shows that iotivations for using open data are broad.

Over time the benefits could change and differegigit might be given to certain benefits.

Barriers

While open data can potentially provide numerousehits, its adoption also entails a number
of barriers. In the interviews, barriers were idiggd and categorized at the institutional level,
the task complexity of handling the data, the usepen data and participation in the open
data process, legislation, information quality abdhe technical level, as shown in Table 2.
When analyzing the barriers we found that barri@ms related to either data providers
(resulting in not wishing to publicize data) andadasers (resulting in an inability to use the
data in an easy manner). The institutional levekeons barriers from the data providers point
of view, whereas task complexity and use and ppdion are from the user’s perspective.
The remaining categories (legislation, informateurality and technology) can be relevant for

both.



Table 2: Adoption barriers for open data

Categories Barriers

Institutional

Empbhasis of barriers and neglect of opportunities

Unclear trade-off between public values (transparency vs. privacy values)
Risk-averse culture (no entrepreneurship)

No uniform policy for publicizing data

Making public only non-value-adding data

No resources with which to publicize data (especially small agencies)
Revenue system is based on creating income from data

Fostering local organizations’ interests at the expense of citizen interests
No process for dealing with user input

Debatable quality of user input

Task complexity

Lack of ability to discover the appropriate data

No access to the original data (only processed data)

No explanation of the meaning of data

No information about the quality of the open data (see category “Information
Quality”)

Apps hiding the complexity, but also potential other use of open data
Duplication of data, data available in various forms or before/after processing
resulting in discussions about what the source is

Difficulty in searching and browsing due to no index or other means to ensure
easy search for finding the right data

Even if data can be found, users might not be aware of its potential uses

Data formats and data sets are too complex to handle and use easily

No tooling support or help desk

Focus is on making use of single data sets, whereas the real value might come
from combining various data sets

Contradicting outcomes based on the use of the same data

Invalid conclusions

Use and
participation

No incentives for the users

Public organizations do not react to user input

Frustration at there being too many data initiatives

No time to delve into the details or no time at all

Having to pay a fee for the data

Registration required before being able to download the data
Unexpected escalated costs

No time to make use of the open data

Lack of knowledge to make use of or to make sense of data
Lack of the necessary capability to use the information

No statistical knowledge or understanding of the potential and limitations of
statistics

Thread of lawsuits or other violations

Legislation

Privacy violation

Security

No license for using data

Limited conditions for using data

Dispute and litigations

Prior written permission required to gain access to and reproduce data
Reuse of contracts/agreements




Information Lack of information

Quality Lack of accuracy of the information
Incomplete information, only part of the total picture shown or only a certain
range
Obsolete and non-valid data
Unclear value: information may appear to be irrelevant or benign when viewed
in isolation, but when linked and analyzed collectively it can result in new

insights
Too much information to process and not sure what to look at
(Essential) Information is missing
Similar data stored in different systems yields different results

Technical Data must be in a well-defined format that is easily accessible: while the format
of data is arbitrary, the format of data definitions needs to be rigorously
defined

Absence of standards

No central portal or architecture

No support for making data available

Lack of meta standards

No standard software for processing open data
Fragmentation of software and applications

Legacy systems that complicate the publicizing of data

Institutional barriers result in recalcitrance tange. One of the barriers stems from the risk-
averse culture. In such a culture public accouhitpbdominates over entrepreneurship
(Bozeman, 1998). Organizations with more red taysgk links with performance and high
involvement with elected officials tend to havask+faverse culture (ibid). Institutional theory
warns for the risk of new initiatives being used &nforcing existing structures. Several
interviewees suggested that this is exactly whatagpening. One interviewee told us that
“only data that is relatively safe is publicizeddasiropped in the large pile ... some of them
even hope that the data will not be discoverechis pile ... there are no mechanisms for
gaining any feedback about its use”. Often thetexjsstructures are taken as a starting point
and the user needs for finding, processing andguspen data is neglected. It was even
suggested that the reinforcement of the existingcsire was strengthened due to the current
budget cuts. Reinforcement also originate fromlgod of systematic analysis about which
type of data should be allowed to be publicized awhdt users expect from open data. This

provides arguments for not publishing data.



Many elements were found to contribute to a higb@mplexity, which complicates use.
Being able to use data and find patterns and tremdarge amounts of data remains a
significant challenge (Zurada & Karwowski, 2001gv8ral of these barriers express the need
for having good structures and support for handipgn data. Use and participation might be
blocked because there might be no incentives @dded value for users to make use of open
data. An underestimated subject seems to be thialality of all kinds of capabilities and
knowledge levels of users for using complex andensmphisticated data. Much of the current
effort is focused on how to easily use data embeddesoftware applications, whereas
linking and combining data by users requires sdjaited knowledge. Statistical techniques
are often used for the collection, analysis, imation and presentation of data. Yet
statistical knowledge is scarce. One interviewaranked, “Use is limited to the happy few,
those who are educated and have time to explorebusmess opportunities”. Opening data
might further contribute to the digital divide, e use of data might be limited to certain

groups. Finally, the threat of lawsuits or otheslations might hinder use.

The concept of information quality (IQ) has a lohgstory, and elements determining
information quality have been specified in previogsearch (Miller, 1996; Strong, 1997). As
with most data sets, the quality of informatiomd automatically guaranteed and insight is
needed in this before the information can be useddrtain purposes. Data might be simply
incorrect, but also essential information aboutdhta sets might be missing, such as the time

period in which the data was collected.

Finally, there are number of technical barrieragiag from the unavailability of a supporting
infrastructure to the lack of standards, fragméomtatnd legacy. These depict the need for

ensuring a good infrastructure before the conckppen data will be widely accepted.



The barriers identified are often interrelated awodnot stand alone. For example, the more
complex the tasks that users wish to accomplish,ntiore barriers appear and the higher
information quality should be and the more is detiegihfrom the users. Complex tasks might
be open to interpretation, which might result irhigher reluctance of public officials to
publicize data. This interrelatedness makes itialiff to deal with the barriers in a

straightforward manner.

Myths

In this section myths are formulated to reflectloe gap between the promises and barriers of
open data. A myth is a traditional or legendaryysteithout a determinable basis of fact or
evidence. The essence of a myth is that its exstes fictional or unproven. From the
conversations with the interviewees and the barrmgscribed it can be concluded that
oftentimes a conceptually simplistic look at operkéd data is taken. Some interviewees
stressed the potential benefits, but the *how t@siions necessary for realizing the promised
benefits were absent. This can be explained byb#uokgrounds of the interviewees. Those
with higher level positions often focused on theddds, whereas the persons in charge of
realizing the benefits had a much more nuanced .vi&\@ argue that acknowledging the
existence of this gap is important, and therefoeefovmulate a number of myths about open

data.

Myths play an important role in policy-making, &y may inspire collective action but may
also mystify and blur views on reality (Bekkers &mdburg, 2007). Bekkers and Homburg
consider the concept of myth as a double-edgeddsvam the one hand, myths are seductive
tales containing promises and are used as a sfrared of reference that enables individuals,
groups and organizations to act (ibid). On the ott@nd, myths are not necessarily true and
not based on sound evidence (ibid). Open dataeslimed by looking at the advantages that

can be gained without looking at the drawbacks, iaterviewee formulated the following:



“Our politicians are not aware of what is necesséiyst they push to publicize data, next
they complain about the transparency and ask use&ot to the questions asked ...
transparency seems to be desirable only for ottagher than for their own activities”. This
type of thinking can be viewed as myths which aseduto gain legitimacy for the policy-
making and the use of open data and to structweadthvities without looking at the other
side of the coin. Based on the interviewees wetifyefive myths which proved not to be

supported by evidence but were often found at gsethof policy-making.

Myth 1: The publicizing of data will automatically yield benefits

Dominant in the debate about open data policiéseisnescapable suggestion that publicizing
data in and of itself enables or even causes #wmion of competitive and other advantages.
This myth avoids a focus on the barriers resulim@ lack of user actions. Nevertheless, in
the long term not considering and dealing with ieasr might be counterproductive.

Suggesting that providing access to data is enangmot providing any means to process the
data and to overcome the barriers makes the puigigti data useless. Too much emphasis is
given to the data supplier and only limited attemtfor the user. Lowering the threshold for

use should also be part of the policy.

Opening of data can be stimulated by using the fdgrar explain’ principle, in which data is
publicized unless there are arguments for not dedJsing this principle, a culture will be
created in which it is custom to publicize datanyiaublic organizations have jumped on the
bandwagon of making data available without havirsgand policy. This has even resulted in
the publishing of data on central portals that wadready publicly available, such as address
data. The barriers listed above suggest that #ation of a huge pool of information might
result in difficulty in finding the right informatn. The more data there is, the more difficult it

is to analyze and draw meaningful conclusions (dar& Karwowski, 2011). Due to the



complexity, benefits like creating trust in govemmh might not come true and bad

experiences with trying to use open data might gweld the opposite.

Open data on its own has little intrinsic valueg thalue is created by its use. Supporting use
should not be viewed as secondary to publicizing.déhe publicizing of data needs to be
accompanied by an infrastructure which is ableaodte the data in an easy-to-use way to
lower the user threshold. Hey and Trefethen (2@0§ue that an e-infrastructure can enable
faster, better, and different scientific researcipabilities and use of data. Such an
infrastructure should have facilities for the digery, curation, provenance, analyzation and
visualization of data. In a similar vein, it candrgued that an open data infrastructure can do
the like for the public; however, it cannot be extpd that the public has the same amount of
knowledge and capabilities as researchers do. liogvéine knowledge level required for use

is key to large-scale dissemination.

Myth 2. All information should be unrestrictively publicized

Open data policies are generic and stimulate tidigizing of all data. This myth neglects a
number of issues. First, data that can be tracel tmathe individual may not be publicized
due to privacy legislation. Second, limited resesrdor publishing, especially if the
publishing of open data does not bring benefitg, i@ another reason for not opening data to
the public. Why spending tax payers’ money on sbmgtthat yields no benefits? Third,
information quality might vary and be too low. Congents expect government to account for
the quality of data. Opening data that has no aateginformation quality can result in
discussions, confusions, less transparency andiavess trust in the government. The latter
can be explained by the fact that resources areedamnd only fuzzy or even incorrect
outcomes can be created when there is low infoonaguality. The adagio “garbage in,

garbage out” certainly holds true for open dataurffg the complexity of data structures and



difficulty to understand the data might make itslesttractive to publicize it, unless the
complexity is reduced and/or the use is guidedhFlaw might prevent the publication of
certain data. Information collected for a certaimgmse by public organizations might not be
allowed to be used for another purpose. The par&lthat regulation and policies can on the
one hand enhance the publicizing of data, wheraabe® other hand policies and regulations
inhibit data sharing. Sixth, data sets accrue iredar some public organizations. In the
Netherlands some organizations’ revenue model sedan the income generated by asking
users’ a fee for access. Indiscriminately publmagziall data will result in harming this
business model. Hence, the ability to maintain sk control of data can significantly
influence the ability to run these public organiaas and can undermine their financial
existence. As such, we recommend more researclhatearious types of open data business
models. Finally, the arbitrary opening of some datght result into a biased picture of the
situation. Wrong conclusions might be drawn if dataviding only one view is available
whereas data from opposing views or data that eanded to compliment that view is not
available or used. An example provided by the unésvees is the open data about secondary
schools. Data about these schools is collected patdished to show the quality of the
schools. But what is published is not the qualityt how well they score on arbitrary, easy-
to-measure metrics. The underlying assumption & the performance can be measured
using a set of indicators, whereas these need tatégpreted with care and should be viewed
in context. The risk of having an incomplete pietwannot be solved only by warning for
interpretation. Data interpretation depends onvérelict of journalists and the audience and
not on the public values that are hoped to belliedfi The fundamental question therefore is:

what does the open data conceal?

Public data has a wide variety of characteristickormation about weather, crime rates or

enforcement budgets might result in different bi#éseind might be confronted with different



types of barriers. This data might vary in aspesish as the level of detail, quality,
usefulness, intrinsic value and so on. This diverstire of open data suggests that benefits
and barriers of open data might vary accordingheotype of data. Furthermore, the diverse
nature also suggests that different data neede frdressed in different ways. For example,
criminal data needs to be processed in such aheyttcannot be traced back to the criminal,

as required by privacy law, while this is not asuis with weather information.

In conclusion, consideration should be given to twee how and which public sector data
can be publicized. This is dependent on constrdna® the legislative environment, the
resources needed, potential risks of misuse arg] éral prospective value that can be gained

from publicizing the data.

Myth 3: It isa matter of smply publishing public data

Policy-makers prefer to simply make data availaBle.one interviewee stated, “Preferably
we can just drop the data and don’'t have to wobguéa provenance, enriching or whatever”.
This myth challenges that data can be made availaithout additional activities. Source

data can often not immediately be used; qualityesswent and the modification and
processing of raw data might be needed first. Iditemh, data cannot be easily found if

essential meta-data like the publisher, authonselthess and so on is not available. A key
issue is not to link from the bottom up, but tocalse meta-data in the linking. Meta-data is
necessary to overcome barriers like searchingrpregation and so on. This is similar to
searching in a library: sometimes you want to dedrg author (for example to see if more
books by this author are available), sometimesutyest (to search for similar types of data),
sometimes by date (all data published within aaperperiod of time). Standardization of

methods and the development of robust meta-datancesase data access.



One of the underlying causes is that no feedbaatharesm are available which show what is
done with the open data. Governments that pubbgh sets face substantial criticism such as
poor usability, weak application of stewardshipnpiples, lack of data feedback and
improvement mechanisms, and inadequate meta-datavg® & Helbig, 2010). These
criticisms should be taken into account and ressumade available to ensure that data sets

are not just published but that they are actuadbrriendly.

The barriers also show that users should becomeeawiathe availability of the data; they

might have incentives for making use of the datd aray also have the knowledge and
capability to do so. All these elements must corogether before benefits can be
accomplished. This requires an open data policyedimt setting the right conditions and

creating the right environment to stimulate opetadse. With open data the publishing view
is often taken, but this concerns the input vieWsere are no suitable metrics to evaluate
whether opening data is a success (Bertot, McDey&oSmith, 2012). Current metrics are

all too often focused on the input, for example hmany data sets are opened (ibid). Yet
users are not interested in open data metrics; waay answers to their questions, services
and other added value that can be created from dgtn Processing open data is simply the

hoop they have to jump through to gain answerkeo guestions.

Myth 4: Every constituent can make use of open data

The dream is that everyone can make use of thetlatas available and that anybody can
use the data directly. This might be true for re&y straightforward data or for functions for
which easy-to-use software applications have alréaen developed. This myth assumes that
open data users have the resources, expertiseapadilities to make use of the data. Reality
is more stubborn. Some data requires the use tigtgtal techniques, a deep understanding of

the underlying data and an understanding of thesypf (causal) relationships. This is



knowledge that is not available to everyone andhinigquire considerable time and effort to

achieve.

In Huff's book “How to Lie with Statistics” a quotef H.G. Wells is cited: statistical
thinking will one day be as necessary for effici@tizenship as the ability to read and wtite
(Huff, 1993, in: epigraph). This quote becomes eweore realistic with the open data
movement. Only persons having an understanding tafisscal techniques and other
knowledge needed for processing open data aretabieake sense out of the data and to

understand the implications.

Indeed many barriers exist to use open data. Yst mdany instruments exist to lower the
barriers. For example, visualization can help nepeeenced users, and guidance in the
potential use of data can also help constituentss, Thowever, requires that current efforts
take the user’s perspective into account and motiit® need, ultimately helping users and
lowering the threshold to using open data. In gankmited insight in the capabilities and
needs of users is expressed. The ability to hdadie volumes of data is necessary, as are
automated content and topic analyses. Algorithrmlaeg machines can often analyze a body
of data and infer rules for classifying and grogpifata items. Automating the annotation and
classification of data can aid to simplify searchasalyze relationships and extrapolate

trends.

Myth 5: Open data will result in open gover nment

Open government promotes transparency and engageomaliow effective oversight. This

myth suggests that full, immediate and widespreadlasure of public data results in an
accountable and transparent government (see fonggaEuropean Commission, 2010). Yet
at least two main assumptions challenge this niftle. first is that one is able to find the right

data and is able to interpret and process theidaauniform way, whereas finding the right



data might be hard, there might be a huge infoonmativerload and large differences in the
way open data analysts analyze the same data aydntay draw different conclusions.
Furthermore open data sources might not be consisted depict to different directions.
Second, system theory provides the need for intiogufeedback mechanisms to close the
loop between the government and those governeloédih there are anecdotal examples the
wider impact is unclear. It is easier to not publiata than to introduce mechanisms to seek
feedback and discourse in a climate of decreasudgédts. Creating an open government

demands considerable transformations of the psblitor

The paradox is that more information does not reznéyg result in better or more democratic
or more rational decisions. More information casutein less understanding, more confusion
and less trust (Strathern, 2000). Experience aoid kaowledge might be lacking among
those who should be able to make sense of the dpem Our interviews indicate that
transparency might result in better accountabilitgnsparency and trust, but sometimes has
the opposite effect. For example, publicizing deaa show that the quality of the data on
which important decisions are made is poor. By jliog the minutes of city council
meetings, people might be shocked about the disguasd lose trust in the decision-making

process and the resulting decisions.

Conclusions and recommendations for further research

A comprehensive list of political and social, econo operational and technical benefits was
derived showing the potential of and the sometinvdd expectations about the impact of
open data. The benefits have a generic charactedamot say much about the individual
data sets. The promises and potential of open aataast sharply with the many barriers.
The diverse nature of open data means that diffaggres of results from open data have

different benefits and are confronted with diffdrdvarriers. Treating open data as a



homogenous topic does not sufficiently acknowlettge diversity. Hence more research into
the specific benefits, barriers and value of opatads necessary. The long list of benefits

presented in this paper can be used in determthmbenefits on a case by case basis.

Most of what has been written about open data bassed on its benefits and positive
implications. While open data potentially can pde/numerous benefits, we found that it also
entails a number of barriers in the field of tasknplexity, use, legislation, information

qguality and participation. These barriers are ofteerrelated, which adds to the overall
complexity. The barriers show that one risk is thath is only publicized in name, but that the
barriers create such a high threshold that theidatall private in practice. Open data has no
value in itself; it only becomes valuable when udattle is known about the conversion of

public data into services of public value. Hencestrengly suggest further research in this

area.

Arguments in favor of open data are based on erahmplistic and idealized view. By
confronting benefits with barriers five myths weidentified. These myths are used as
seductive tales of open data’s importance and gitplThe first two myths, ‘the publicizing
of data will automatically yield benefits’ and ‘aihformation should be unrestrictively
publicized’, are used to convince data providersgen their data to the public but ignore the
many barriers to and heterogeneous nature of ogtan The next two myths, ‘it is a matter of
simply publishing public data’ and ‘every constitiean make use of open data’, show that
the user view is largely neglected and use of afega might not be easy. The last myth,
‘open data will result in open government’, suggdsiat the transformative nature of open
data is more elusive than might be expected. Systhrory suggests that open data equates
to less control and accountability over data arsditutional theory suggest that publicizing
data will reinforce existing structures insteaccbénging them to fully take advantage of new

developments. This prediction is confirmed in thateiviews and by the barriers.



Governments have to accept that they inevitablg gip some level of control when opening
their data to the public. New types of governan@emanisms and policies are necessary in

which the more evolutionary manner of steeringrat'sllength is adopted.

Much of today’s focus is on the suppliers of dathereas achieving the success of open data
systems depends to a large extent on the use amgu#iity of the data provided. One of the
main criticisms of current open data initiativesthat they are largely supply-driven. Open
systems require an understanding of the externddvemd must consider the feedback and
insights of users in order to continuously improvdere is no insight into the user’s
perspective and users’ needs are not known. Thidirots that existing governance
instruments are not prepared to deal with open dgséems. The lack of insight into the
user’s perspective and the lack of appropriate g@ree mechanisms can explain the large
gap between the promises of open data and whatually realized. More research into ways
of dealing with barriers and more insight into theer's perspective is necessary before open
data systems will be freely adopted. In additiotentives for stimulating and using open
data, the risks of publicizing data and mitigatgirategies to deal with these risks deserves
more research attention. In particular principled aneasures which can avoid or deal with

the negative aspects of open data should recdimetian.

The success of open data systems requires morghbaimple provision of access to data.
Also needed are the improvement of the qualityafegnment information, the creation and
institutionalization of a culture of open governmeand the provision of the tools and
instruments with which to use the data. This brogmspective needs to be taken by the
governments that are now merely opening a portatdke data accessible. An infrastructure
is necessary which helps users to make senseafatad institutional measures are necessary

to ensure public engagement. Under these condjtap®sn data can potentially go beyond the



current level of citizen engagement and could tesula continuous dialogue between

governments and their constituents, drawing uperctilective intelligence of the public.
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