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Data Is the new oil!

Is 1t 77?77?77 A Yes, it is!

 Claim by Clive Humby, at
Tesco, 2006

e Lubrication or fuel?
Data is not “burnt”, it is
non-rival

 Data fuels businesses
» Data needs refining
¢ * Data creates oligopolies

(CC BY-SA 2.0) Gerd Leonhard



Data challenges and opportunities

» Costs for data maintenance,
quality assurance and
annotation is a challenge

 Data will gradually become
commodity for some
functionality Basic for

the business

Data sharing?

Differentiating

Commodity

Lundell et al. Commodification of Industrial Software: A Case for Open Source,
" IEEE Software, 26(04):77-83, 2009. https://doi.org/10.1109/MS.2009.88 Intracompany Intercompany  Open
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Open Collaborative Data — using OSS principles to share data in SW engineering

Per Runeson
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Lund, Sweden
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Abstract—Reliance on data for software systems engineering
is increasing, e.g., to train machine learning applications. We
foresee increasing costs for data collection and maintenance,
leading to the risk of development budgets eaten up by com-
modity features, thus leaving little resources for differentiation
and innovation. We therefore propose Open Collaborative Data
(OCD) - a concept analogous to Open Source Software (OSS) —
as a means to share data. In contrast to Open Data (OD), which
e.g., governmental agencies provide to catalyze innovation,
OCD is shared in open collaboration between commercial
organizations, similar to OSS. To achieve this, there is a need
for technical infrastructure (e.g., tools for version and access
control), licence models, and governance models, all of which
have to be tailored for data. However, as data may be sensitive

n o = .

companies. The cost of curating and maintaining data, will
sooner or later exceed its business value.

One approach to adress this issue in software, is open
sourcing what has no or little differentiating value anymore.
Thereby, the maintenance costs may be shared by multiple
companies using the commodity software. As a results,
more differentiation can be achieved, and other positive side
effects of open innovation may be gained [3], i.e., inflow of
ideas and knowledge for innovation. In fact, studies show
that the inflow of innovation may be the dominating gain
even if the open sourcing was initiated to save costs [4].

We therefore propose Open Collaborative Data (OCD) as
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Data sharing?

“Value comes from
data being brought
together, and that
requires organizations
to let others use the
data they hold”

https://www.bennettinstitute.cam.ac.uk/
publications/value-data-summary-report/
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Vi uppmanar darfor:

« Industriforetag, sarskilt i processindustrin, att etablera datadelning som praxis for att
majliggora innovation kring data.

+ Vinnova, att i sitt uppdrag att stodja forskningsinfrastruktur av sarskilt varde for svenskt
naringsliv, inkludera data fran driften av ESS och Max IV som innovationskatalysator for
processindustrin.

- Myndigheter, i sina digitaliseringsuppdrag att utveckla dppen kallkod och 6ppna data for at
och Oka transparens och innovationskraft for Sverige, samt minska inlasningseffekter.

Genom att dela data, och darmed kostnaden for insamling, foradling och underhall, kan sav:
foretag som myndigheter bidra till effektivisering.

Data bidrar da till 5ppen innovation som en motkraft mot att “the big five” tar sigin i nya
domaner.

Per Runeson, professor, Lunds universitet
Karin Rathsman, teknisk doktor, European Spallation Source

Thomas Olsson, teknisk doktor, Rise — Research Institutes of Sweden
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Background and motivation
Open source software — data




Open {burce in mobile devices — 2011
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Open-Source Software Implications in the Competiti
Mobile Platformg Market
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Microsoft i a major role An :..
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Open data?

Open Data ECOSVStemS! e a networked community of
actors with a joint interest

e collaborate on.data and
boundary resources

CC BY-ND 2.0 Alick Boych @ Flickr




Data Ecosystem Dynamics
T

|

License Organizations

Meta- Data Stand- ~L N SN

data ards

Technological platform

[ S

Actors



Data Ecosystem Roles

Data

Levelof  consumers
influence

Data
Producers

I High Platform provider
[ Keystone members
Passive members
End-users

| Low

General
contributors

UNIVERSITY
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Commons

Joint resolrce -
Mutual dependence
Governed collaboration

F

s e
AN

Tragedy of the Commons:
What is best for the

individual perspective is bad
from the joint perspective.




Ostrom’s advice for Commons

Commons are best goverened
by rules defined by the users
themselves, supported by
sanctions aginst rule breakers.
This solution requires some joint
interest among the users and
communication means to agree
on optimal solutions.

Kalla Wikipedia, uppslagsord Allmanningens dilemma, Elinor Ostrom,



Data Ecosystems as Common Pool Resources

Recommendations
1. Boundaries emerge from vision

2. Licenses and processes must balance

perceived risks

B w

provider and members
Sanctions to be decided jointly
Neutral actor provides trust

® N o o

DOI 10.1145/3555051.3555066

Define rules in dialogue among members
Monitoring should be performed by platform

Recognize and embrace relevant partners
Interoperability and internal sub-groups

, a
type of Community of acto,.
princ

ipl
cases of ODEg Using  theo Ples for Commop Poo
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Emerging data ecosystems

JobTech ESS-CSDL

» Labor market * Industry 4.0

« Job ads » Alarm data

* Public-driven » Business-driven
 Organization-centric « Organization-centric

- ' EUROPEAN
JobTech SPALLATION
Iéjl % SOURCE
«-J_F Development _

RoDL

« Automotive
 Traffic video

» Business-driven

» Consortium-based
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external/

internal Ches-
pecuniary/ brough
non-pecuniary

[business models]
[tool support]

[co-opetition]

organization-centric Dal
consortium-based Bi

. ianco
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[platform

N

F5. Competition

e

ownership]

platform provider

keystone members | Naka-
passive members koji
end users

—
[degree of
openess]
closed [public-driven]
shared | Coyle [business-driven]
open

Open Data Ecosystems — an empirical investigation into an emerging industry collaboration concept
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F4. Relationship

F7. Maturity

N\

[G4. Evolution]

[G3. Governance]
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/

F3. Acquisition

Y

[community-driven]

[business driven]

/
F1. Value of data

e

[knowledge]

[G1. Value] — F2. Value of collaboration
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Enders currentn_ess
FO. Type < granularity
+degree of processing
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[G2. Intrinsics] — F6. Quality — [Standardization]

\ o \
F8. Legal t
[transparency] [meta-data]
\\ [domain model]
[licenses]
[privacy]
[liability]

LUND

UNIVERSITY



G1. Value

The value of data (F1) and the
value of collaboration around
the data (F2) are two sides of
the same coin. One or the other
may be the primary value, but
they are highly intertwined.

CC-BY 2.0 Mike Lawrence @Flickr
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G2. Intrinsics

Intrinsics,
or internal characteristics of data

« data type (FO)

— coreness

— currentness

— granularity

— degree of processing
 data quality (F6)

— correctness

— provenance

— meta-data

* legal aspects (F8) is tightly connected
to data, although they also connect to

governance of the ODE.
— licenses
— privacy
— liability

LUND
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G3. Governance — platform provider

Data Data
Level of - consumers Producers
influence
B High Platform provider
] Keystone members
] Passive members
] End-users
| | Low

General
contributors

There is a need for an independent platform provider to ensure trust
Initiation may be public-driven, business-driven, or community-driven

NI,
Loy
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The Data Spectrum Gl

L% Personal / Commercial / Government data

Internal Named Group-based Public
access access access access

Employment Explicitly assigned Via authentication
contract + policies | by contract

Sales reports Driving licences Medical research

Closed Shared

UNIVERSITY
The Data Spectrum helps you understand the language of data.



G3. Governance —
How open is open? 83) SND

Swedish National Data Service

° FAI R Resea rCh Data Find Data Manage Data Describe & Share Data News & Events
— Findable The FAIR data principles
- ACCG SSI b I e * Findable: how do you find the data?
I I * Accessible:how do you gain access to the data?
_ nte ro pe ra b e * nteroperable: are data and metadata interoperable?
* Reusable:is it possible for others to use the data in the future?
— Reusable

“As open as possible and as closed as necessary

https://snd.se/en/manage-data/prepare-and-share/FAIR-data-principles uLNllJE[iB



G4. Evolution

The concept of and strategies for open data ecosystems are still in their
infancy

Need for knowledge:
— how to integrate ODEs into an organization’s business model

— tools to support ODEs and enable data sharing should be developed
and standardized

ﬁ’ AR
UNIVERSITY
(CC BY-NC 2.0) ThomasThomas@Flickr » »




Value

Focus on business value in the data or
collaboration

Intrinsics
Data coreness, currentness and granularity

Standardize format and legal framework
Governance

Level of openness and platform ownership

Relationship and competition must co-exist
Data acquisition incentives

Evolution
Advance business models and tool support
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More to come:
B2B Data Sharing for Industry 4.0 Machine Learning
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