N

HAL

open science

A Decision Model for Data Sharing
Silja M. Eckartz, Wout J. Hofman, Anne Van Veenstra

» To cite this version:

Silja M. Eckartz, Wout J. Hofman, Anne Van Veenstra. A Decision Model for Data Sharing. 13th
International Conference on Electronic Government (EGOV), Sep 2014, Dublin, Ireland. pp.253-264,
10.1007/978-3-662-44426-9_21 . hal-01401749

HAL Id: hal-01401749
https://inria.hal.science/hal-01401749
Submitted on 23 Nov 2016

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://inria.hal.science/hal-01401749
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

A Decision Model for Data Sharing

Silja Eckartz, Wout Hofman, Anne Fleur van Veenstra

Dutch National Institute of Applied Science, TedatiScience Department, P.O. Box 5050,
2600 GB Delft, The Netherlands
((silja.eckartz), (wout.hofnan),
(anne_f | eur.vanveenstra)) @ no. nl

Abstract. Data-driven innovation has great potential for ttevelopment of
innovative services that not only have economici@abut that help to address
societal challenges. Many of these challenges ciy lme addressed by data
sharing of public and privately owned data. Thesblip-private data sharing
collaborations require data governance rules. Rmteernance can address
many barriers, for example by deploying a decisioodel to guide choices
regarding data sharing resulting in interventionpperted by a data sharing
platform. Based on a literature review of data gosace and three use cases
for data sharing in the logistics sector, we haesetbped a data sharing
decision model from the perspective of a data plevi The decision model
addresses technical as well as ownership, privaeg, economical barriers to
sharing publicly and privately owned data and sqbsatly proposes
interventions to address these barriers. We folnad the decision model is
useful for identifying and addressing data shabiagiers as it is applicable to
amongst others privacy and commercial sensitiva.dat

Keywords: Data Governance, Data-Driven Innovation, Public viger
Innovation, Open Data, Decision Model.

1. Introduction

Data is often proclaimed to be the new oil — or tigev gold — for innovation and
economic growth [1]. ‘Open’ and ‘big data’ raisegghiexpectations [2]. Open data is
the provisioning of data by government organizatifor free in a re-useable format
[3]. Most literature takes a so-called push appndacwhich the data availability will
contribute to public — and private sector — inn@a{4]. A law such as the Freedom
Of Information act in the United States, and exaéeohs of economic growth and
innovation [1] are drivers for open data. Open datas for organizations to become
more transparent and thereby accountable to c#ifg]n to realize economic activity
[6] or to increase organizational efficiency anfeefiveness by better decisions [7].
Big data is the processing of large, (un)structuaed real-time data sets for a wide
variety of purposes, including the objectives okwpata. Both developments are
expected to not only create new economic actiwity,also to contribute in addressing
societal issues and challenges, such as a de@E&®@2 emissions, or a decrease of
the costs incurred for health services or socialfane Jetzek et.al [8] have



constructed and validated a model for value geimerdty open government data,
where they have defined value from an economicdlsatial perspective. According
this model, open data has only a marginal impadhoavation.

Societal challenges can no longer be addressedlilicprganizations alone, they
are often based on a combination of public andapely owned data. However, data
sharing by private organizations may pose othelaihges as those posed to public
organizations [4] since private organizations hdkeir competitive position to
consider. Organizations often find the processpaining data cumbersome and many
challenges and barriers occur [9]. To support thlees creation with data, this paper
develops, based on literature and practice, anoapprto identify barriers to data
sharing from the perspective of the public and phivate sector, and proposes
interventions to overcome these challenges andebsirr

Based on a literature review of data governanceagah data, we first identify
barriers to data sharing. These barriers are subsdly validated and potential
interventions to overcome these barriers are ifiedtby looking at three use cases
from the logistics sector, using an interpretivieethodology [10]. Interpretivist
research is “aimed at producing an understandinthefcontext of the information
system, and the process whereby the informatiotesymfluences and is influenced
by the context” [11]. The use cases are investijatsing on desk research and
interviews with stakeholders.

In the next section, barriers to data sharing atentified from literature.
Subsequently, we present three use cases of daiagin the logistics sector that are
used to validate the barriers and identify theibesrfound in literature. Based on the
literature and on these use cases, we present isiateenodel for data sharing.
Subsequently, we discuss the model and presentusimes and recommendations
for further research.

2. Literaturereview

This section identifies and analyzes potential ibesrto data sharing from literature
on data governance and open data.

The management of data is of raising importancenfany organizations given the
growing supply of structured as well as unstruawtata [12]. Data governance is an
emerging discipline and comprises parts of IT gomace [13]. Weill and Ross [14]
distinguish IT governance and IT management whereemance refers to the
decisions that must be made to ensure effectiveagenent and use of IT and to
whom these decisions are makes, and managemeniénsvthe actual decision
making and implementation. According to Thomas [18ata needs to be governed
as it has neither will nor intent of its own. Toalsd people shape the data and tell it
where to go. Therefore, data governance is therganee of people and technology.”
Data governance covers aspects such as data quidity management, metadata
management, access rights, decision rights, acability, and data policies. [16]
Data governance literature shows that barriersata gharing differ when considering



open data, which is a form of data sharing by mubliganizations with private
organizations, and data sharing in between privaganizations.

Literature on open data often takes a so-calledh pygoroach in which the data
availability will contribute to public — and privasector — innovation [4]. From a data
governance perspective, the most dominant openldatéers are found to focus on
data quality. Data quality is specified in moreaileby Batini et al. [17]. Domain-
specific metadata describing the data origin, thetadproduction date, data
provenance, and for which applications the databsansed is of crucial importance.
Data quality aspects that should be considered nggpect to the entire data set are:
accessibility, data format, semantics, concisenesmjpleteness, believability and
reputation [18]. Data quality aspects that showddcbnsidered with respect to data
elements are: validity, completeness, consistenojqueness, timeliness, accuracy
and preciseness [19]. Other technical barriergtosing open data are the publishing
of data in a format that is not machine readables kack of an Application
Programming Interface (API), difficulties to proseg) data sets, the lack of a linking
or combining functionality, and difficulties in cfguring data transformation
[7,13,14].

Other authors take a broader perspective on open Har example, Jetzek et al.
[8] constructed and validated a model for valueegation by open government data,
where they have defined value from an economic sodal perspective. Besides
technical barriers, Zuiderwijk et al. [4], Janssa&nal. [20], and Barry et al. [21]
analyze potential barriers to publishing open dateording to various perspectives:
political, social, economic, institutional, opecatal, and legal. Political barriers
include a lack of support, a lack of attention anldck of knowledge about open data.
Among the social barriers are a lack of interactiath users, difficulty to measure
impact, cultural differences and risks and liabilitith respect to providing low data
quality. The lack of business models is a main eatin barrier to open data.
Institutional barriers include a lack of standardsack of an open data policy, an
inability to handle user requirements and a laclgufielines. Data fragmentation, a
lack of services, a lack of metadata, changing lack of clear semantics, and a lack
of information on data quality are among the openat barriers. And the legal
barriers include licensing, policy differences KHad (detailed) policy.

In settings where data is shared with or betwedwmaj® organizations, most
barriers to data sharing are related to privacy tor competition regarding
economically sensitive data. While many authors troanprivacy issues, not all of
them explicitly elaborate on specific privacy priis [22]. Bizer et al. [23] elaborate
the perspective of the user of data and especthly privacy issues related to
combining several data sources. As long as data fseveral sources is viewed
separately it might not involve any privacy issles as soon as one data source is
combined with another privacy threats might arigeall settings it is important to
have clear defined decision rights [14]. These aften defined by general IT
governance and ownership structures. We furthethegdhere is limited tool support
and competing licenses for data sets.

Based on literature on data governance and opem wdat identify five main
categories of barriers to data sharing: technitata quality, ownership, privacy and
economic. We consider barriers like political, ingtonal, and lack of or missing
business models identified in open data literaagrérivers to data sharing, which are



a prerequisite for analyzing data sets. Our ovenaitiel addresses these conditions,
but they will not be part of the proposed decisiondel. Technical barriers include
barriers related to re-use and precision and redfatlata and/or their source [24],
which can be improved by metadata as an intervenbBata quality is addressed by
aspects related to individual data as well as tas#as.. Data ownership regards the
guestion of who is allowed to use and determinese-of data and who has decision
rights. Data privacy is not mentioned as a bairiespen data literature; we can only
assume that it is addressed in specifying dataipslibut it is mentioned in literature
on data governance. Economic barriers include uetdgions like billing and
invoicing of data usage and address liability, whiso relates to data quality.
Barriers in open data literature rank liability associal risk, but one could also
consider liability from a commercial perspectiveaang businesses.

3. Logistics use cases

This section presents three use cases in theitggstctor to validate the identified
barriers as well as identifying interventions faeoccoming these barriers. Logistics
is considered as an application area for data refpasince it is a fairly complex
environment with many Small and Medium sized Eniegs (SMEs) and a limited
number of globally operating large enterprises. hEaxf these enterprises is
autonomous, but has to adhere to internationaéteapgleements that also address data
sharing like the Rotterdam Rules [25] that spedificlear separation of concern
between transport of cargo and activities like dextions and warehousing with
commercial information. Furthermore, it is gengrakpected that data sharing can
improve decision making [7] and contribute to efficy and effectiveness of
logistics [26]. In this particular dynamic enviroent, the use cases considered cover
i) infrastructure data provided by Rijkswaterstaiit,data sharing between two
container terminals that serve as hubs in logistetsvorks and have to process large
amounts of data obeying the aforementioned Rotterales, and iii) the prediction
of turnaround times at one container terminal anRotterdam port that has to be able
to load and discharge vessels and at the same tlimearrival and departure of
containers by road. These environments are all idégasive environments with real
time data requirements. The first use case abojs\Waterstaat is based upon a
detailed web-analysis done by two researchers grigntly. Input for use cases two
and three has been collected during two in-depimirews with stakeholders from
the terminals. Given the complex and data intensbteire of the three use cases we
believe that the most important barriers have hdentified and argue that these use
cases are sufficient for a first validation of al@cision model. In-depth case studies
are needed to strengthen our validation and fudbgelop and validate Step 4 of the
decision model.

3.1. Usecase 1: infrastructure and its usage

Rijkswaterstaat (RWS) is a Dutch governmental omgion that is part of the
Department of Infrastructure and Environment (I&NRWS is responsible for the



design, construction, management and maintenancehefmain infrastructure
facilities, such as highways, water systems and emmatys
(www.rijkswaterstaat.nl/en/about_us/). The orgatiizais publishing a number of
data sets as open data, such as data sets of nanchaurrent water heights and a
map containing the location of objects for roadd ammterways like lighting objects,
painting on the surface of roads, traffic signskky and bridges. The data is not only
published on a map at the RWS website, but alsdad@ via the Dutch national
open data portal. The map in which all this dateavsilable is compatible with
international standards of the Open Geospatial @tinsn (OGC) for the exchange of
geographical data.

As the organization is a public organization, tifegl the obligation to publish its
data. However, not all RWS data is available asyajsa. Roughly, the data held by
the organization can be divided into static datc#ping the infrastructure, which is
updated yearly or a few times a year, and real-tila® like traffic congestions and
waiting times at locks and bridges. While mostistdata is published, not all real-
time data sets are made available as open datarégasen is that some notifications
are published as push messages (events) ratherrévardata because of their
urgency. It supports so-called data driven acti@7§ required to improve decision
making in situational awareness [7]. Also, some tbhé data is duplicated.
Furthermore, the organization protects some dasatkat contain personal data. One
example is the real-time location of barges. Oftle, barge operators live on their
barges and therefore a barge is considered asuaeéhm terms of privacy laws. To
protect the privacy of the barge operators, these dre only published anonymized.

3.2. Use case 2: sharing data between two container terminals

Lots of logistics operations occur between contaieeminals in the Netherlands, one
for instance in the Rotterdam port and anothertfaning as inland port. However,
little information is shared between these tern@indlhis use case examines the
potential of information sharing for two terminatsimprove their planning, be able
to use the capacity of barges better and increassshipment volumes at terminals.
Shared data includes bookings, timetables, aveailabpacity, and vessel or barge
movements.

The analyzed data set includes privacy and potBnt@mmercial sensitive
information. While the location of inland bargescigrently published as open data,
the destination of these barges is not publishdéds information can be privacy
sensitive as some inland shippers live on theiseiss(see the previous use case).
Thus, an intervention to filter out privacy senatinformation needs to be in place.
Next to privacy issues, another challenge is coroiakesensitivity. Sharing data on
barge capacities could decreases transport prézeting to lower profits for barge
operators. Sharing booking data could unveil concraérelations between logistic
partners, which is considered sensitive from a cgitipe perspective. Intervention
mechanisms are required in filtering commercialsgere data and new business
models are necessary for sharing capacity datas,Tihus a challenge to find an
economic model for sharing data between two terlmindiwo options can be
considered: i) a terminal sells its data to itstpens and ii) the terminals make



bilateral agreements about mutual data exchangeh fgreements should also
include service level agreements (SLAs) about da#dity and technical formats. The
terminals should further specify who is liable foe data.

3.3. Use case 3: prediction of turn around times at ter minals based on open data

Time and place (location) are important aspectogiftics. Waiting times decrease
the profit of carriers, since transport capacityreat be utilized during waiting. In this
respect, there is a carrier demand for predictalrle around times at drop off or
pickup locations like terminals. Currently, thesedtions are still a 'black box' which
operation is determined by its internal processed the large number of trucks
arriving and departing at its location. In the cafa terminal in the Rotterdam port,
this often results in a queue at its gate. Cardetsd respond to the demand for more
information about turnaround times at a terminay, tollecting and sharing
information about the location, the average sptetdestination and activities at that
destination of their trucks. This information cotilelp to determine turn around times
at different locations in order to help i) carrigos improve their planning and ii)
terminals to better manage container drop off aikup. Information could be
collected using the estimated time of arrival deieed by the route planner systems
used in most trucks. Other information could bevjted by on board units used by
truck drivers to report their activities.

Sharing this information involves i) privacy issy@dormation about location and
destination could disclose commercial relationa cfrrier), i) economic investments
and collaboration structure to set up a data spaiatform (a business model needs
to be thought of, e.g. subscription) and iii) teicahaspects like data formats and
semantics, as currently no standard format is tsee@scribe the location of a truck.

4. A decision model for data sharing

This section introduces a decision model for orgatinons to decide if they want to
open their data, based on the literature reviewthaduse cases. Firstly, the overall
decision model is presented and secondly, indiVidispects are described with
potential interventions.

4.1. Thedecision model

We found both data governance and open data lireraio address a decision
structure, albeit in a different way. Decision tighin data governance literature
address the decision structure and decision presdd4], while open data literature
addresses data policies from different perspectiees political on international (for

instance European Union perspective) and nati@vall,| and institutional, based on a
decision structure that is taken for granted. Basedhe insights gained from the
literature review and use cases we structure théebmato data sharing into a decision
model (figure 1). It is structured into four stepdentification of the goal of data



sharing (Step 1), identification of incentives fadividual stakeholders (Step 2),
identification of barriers, also referred to as stoaints, to data sharing (Step 3) and
the definition of the process to publish data (StgpExamples of goals (step 1) are
for instance accountability to citizens and imprmwiecisions (section 1). A business
case and business model are examples of incerfitiv@sdividual organizations (step
2). Our proposed decision model addresses detaileysis of individual data sets
(step 3), within the context of goals and incergiv&his third step supports data
analysis by five categories identified in literatuownership, privacy, economic, data
quality, and technical. Each of these categoriedados detailed questions to support
decisions regarding data sharing. The processda dpte (Step 4) consists of a step-
by-step guidelines covering technical aspects, saghdata conversion, metadata
requirements and URI strategies as well as orgtoimd aspects around governance.
A detailed description of this step is out of tikeyze of this paper.

Step 1: Goal of initiative

Step 2: Incentives for
opening data Closed

Ownership
Privacy
Economic

Data Quality

Step 3: Constraints

Technical

x Constraints to open up data
« No constraints to open up data

Step 4: Process to opeh
data

[ Constraints can be overcome with
intervention

Figure 1. Decision model for opening up data

The decision model works as follows. If a certaonstraint to data sharing is
present in a given situation, the next step is rialyze if the constraint can be
overcome by an intervention. For example, when i&apy constraint occurs,
anonymization by filtering or aggregation by conib@h a data set into a single
record, are potential interventions. Interventians usually of a technical nature, but
also include organizational mechanisms. When nadalslé intervention can be
identified the data set cannot be shared. Hencartb& shown on the right-hand side
of figure 1. The next sections describe the figegories for analysis in more detail
and introduce, where possible, interventions. Téeision model should be applied
both on a data set level as well as on individ@h groperties and even data values
of a data set (see for instance [28]). It shoulchbied that the decision model that is
presented in this section, often serves as an dranaher than a definite set of issues
that needs to be addressed. While the categoneaimemore or less the same, for
every use case new issues can be added to thegaseg



4.2. Ownership

Only the owner of the data can make a decision talvhather to publish data or not.
If more than one organization owns data, all inedlwrganizations need to agree on
opening up the data. If one or more of the dataevsare negative about opening up
the data one possible intervention would be td st@rocess that informs all skeptical
data owners about the advantages of open dataoWngrtrust is another important
intervention needed at this point in the procesgolvement and support from higher
management is essential for improving trust anddstablishing a culture that is
positive about open data. Licensing could be aarwention describing particular
rules imposed by data owners. Licensing could beusimilar conditions as given
for open source [29]. Licensing mechanisms refibata policies of data owners.
Security mechanisms based on identity mechanismisl ®@rve as an intervention to
share data only with trusted organizations or imfdials.

A particular aspect of data ownership refers adsouiture within an organization.
In many cases, the data manager of a particularsstis unwilling to provide data to
others, since he has no control on how his dath beilused. Clear data policies
(institutional perspective, [4]) and decisions stases [14] are a means to cater with
these barriers.

4.3. Privacy

If a data set contains classified or privacy sérsiinformation that can be traced
back to individual persons or companies this walhstrain the data owner to publish
the data. Legal constraints related to the privafcgtata can also present a constraint
to publishing data. Possible interventions to owere privacy constraints are
anonymization by filtering of sensitive informatiand aggregation of data, thus, only
publishing a selection of data properties and \alédaother option is the deployment
of access control mechanisms combined with idemiéynagement that regulates data
access. This intervention limits the openness efdhata and is therefore especially
applicable for company data with access restristamd less for open data in general.
In case interventions are not carried out succhgshe data cannot be opened up.

4.4. Economic

Several elements related to the economic and asiveue aspects of a data set may
hinder publication. Often data owners do not havelear view on which data to
publish as they are unaware of the potential ofdififerent data sets. Since data is
also considered to have a large economic valuedfith owners also expect to make
profit with their data. It is difficult for individal data owners to assess the value of
data sharing for collaboration (see the logistiases). In the case that a data owner
currently earns money by providing his data, thiik sonstrain the publication of the
data — at least openly. The data owner could censldaring the data only among a
few organizations, and assess if there are otlagiswo earn money with the data
when it is published (even among a few organizadiomhis means that the data set



may be opened up but is only available for a fegef©data business model), which is
one possible intervention. Monitoring, billing, am/oicing have to be supported as
intervention mechanisms, potentially with differénisiness models.

Economic sensitivity may constrain the data to pened up. Economic sensitivity
refers to the consequences for the business pexcassl even the business model of
a company. Opening up commercial sensitive datah sas available transport
capacity, may result in a decrease of the comnleraias offered by that company
and thus its profitability. Yield management medbkars need to be in place to ensure
that companies do not experience negative finamtinsequences when opening up
data but can benefit from improved insights in eoner behavior. Another constraint
to open data may be that the actual costs of fhibfisthe data might be too high for
the data owner. Only if the business case for ogedata is positive the data should
actually be published. To address these econonmsti@nts it could be considered,
especially when multiple organizations collaborate network: i) to share the costs
of opening up data, ii) to define a pricing struetéor data set usage and iii) to set up
a separate organization to govern and maintairdéte and its usage. Each of these
interventions requires monitoring functions of aadsharing platform.

4.5. Data Quality

A data provider is responsible for the quality loé data that is published. Poor data
quality of a data set or a selection of data pridgershould prevent the data from
being published. Data quality could also have inhpac liability in case poor data
leads to accidents, incidents or increased turnratdimes. A related issue is that
data gathered in a specific context may not beuligefanother context, even though
the quality ‘in itself’ is good. If data quality & constraint, one needs to dive into the
data to analyze if the data quality can be impromedhe constraining factors to still
be able to open up the data. One example is tmexplthether the data set can be
extended with other data to improve completenéstath quality is too low, or if the
data is not applicable in any other situation, da¢éa set should not be opened up. In
any case metadata describing the data quality dhmubdded [27], [14]. To allow for
re-use of data by others, as much context infoomais possible about data should be
provided. Furthermore, social interaction with theta should be supported: data is
often most used and most easy to interpret whamanunity can be built around the
data platform where the data is published. Dataalization can play an important
role in this.

4.6. Technical

The technical format of a data set may be a canst@open the data [30]. If the data
is unstructured it may be difficult to convert iitd a machine-readable format
relevant to a data user. The size of the datdrsegxistence of a semantic model, and
identifiers are other technical issues that needeoconsidered. For this group of
issues, many interventions are possible. Exampiekide: offering the data in a
structured format; reusing existing vocabulariesl amtologies; publish the data



according to existing data standards. Most techniogerventions should be
accompanied by an economic intervention.

5. Discussion

Based on barriers that organizations can applyndividual data sets, data properties,
and data values, the decision model presentedenptbvious section provides a
number of interventions. The decision model camaygied on individual data sets in
the context of goals like economic growth or imprdvdecisions (section 1) and
incentives like a business case for an individuglanization [4]. In the decision
model, we have structured the issues in five categdhat reflect a data owner’s
perspective, which encompasses the perspectivespfam data [4]. As literature of
open data considers only government data, the idacisodel for data sharing also
considers decision structures [14], commercial ifgitg, and potential business
models for data sharing amongst competitors derfuaioh logistics use cases. The
latter also refers to the institutional barrier the inability to process data user
demands, whereas in the private sector data ieaéharthe benefit of both a data
provider and — user. Based on governance literancethe use cases, private and
commercial sensitivity has been included in thagies model.

Different incentives may apply to individual orgaaiions. On a high level, we
found that a distinction can be made between legdl economic incentives. The
legal incentives are centered around any regulat@gsures that can be taken by the
government to stimulate open data. Examples arepkance to safety or
environmental regulations or compliance to dirextiwegarding open data. The
economic category includes incentives that lead etmnomic gains for the
organizations that publish their data, such ascieficy gains, enlarging their
customer base, or creating a competitive advantageiprocity is another incentive
as one organization is often more willing to publgiata if this is matched by another
organization opening their data. If neither ecormmir legal incentives to publish
data can be identified the process to open the skttds usually aborted as it is
unlikely that a positive business case can be ifixhfor data publication.

Analysis of data sets is not only to be done ondkel of a data set, but particular
data properties and data values need to be coadiddrimplies that data analysis
requires a detailed knowledge of semantic modelsaofdata set, including
vocabularies. Analysis on a high level of detail ngecessary as intervention
mechanisms also have to deal with that level cdildbr instance by implementing
access control at the level data properties andlues. Interventions that can be
applied are for instance attribute based accedsatpobut these require particular tool
support for managing access control rules combinid identity management of
partners. Although this complexity is not requiiacopen (government) data, it will
be required by the private sector and thus poténtiempact public-private
collaboration leading for instance to economic giof4].

The decision model provides a number of interventimechanisms. One
intervention mechanism could potentially be usedddress different barriers and an
intervention mechanism can be viewed in the coraéstnother mechanism. Security



interventions can for instance be applied in thetext of a data policy. An extensive
mapping of interventions to barriers in differemntexts needs more attention in
future research.

6. Conclusion

This paper presents a decision model for sharirgigly or privately owned data
based on both a literature review and three lagistise cases. The decision model
contains details addressing individual barriereach of the five categories identified.
Since we have taken use cases for data sharirgeiprivate sector, other barriers
than the ones identified for open data are intredum our decision model, e.g.
commercial sensitivity. We have also introduceduanber of interventions, whereas
the implementation of these interventions in fatémce a data sharing platform still
needs to be elaborated. Our objective is to creéd based tools supporting the
decision model, in which a data owner can selegiquéar intervention mechanisms
that are supported by, for instance, a data platf@uch tools need to cater with
various details of data set analysis.

Data governance literature emphasizes the impataha decision structure [14]
for data sharing in the private sector, since gaatsincentives need to be clear to all
stakeholders. Goals can be formulated at a maocrel,le.g. (inter)national or
regional, and incentives need to be formulatedrgamzational level, e.g. by a clear
business case or a data sharing strategy supdoytethnagement. These goals and
incentives are drivers for analyzing data setsoasitilated by our proposed decision
model. Lack of a clear decision structure, an inipliecision structure, or lack of
goals and incentives for individual organizationsgmh be a barrier to the uptake of
economic growth and innovation. Organizing datafaosenstance from a situational
awareness perspective [7] could be the basisrtwktte data sharing.

A final finding is that organizations can apply tthecision model, without making
a distinction to whether the data will be publigaivailable without any restrictions
(open data), or whether data will be shared in asedd community. The model
introduces interventions like restricted accessettasn authorization and access
control rules. Thus, the model can be a basis d&a driven innovation for open and
big data in the context of goals and incentives.
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