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Fiscal transparency
Why linked open data?
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OBJECTIVE: OPEN FISCAL DATA
66

Open budget data is defined as the government budget data that are made
accessible to the public (online) an editable (machine-readable) and reusable

format, without any restriction (free/legally open).” , ,
- World Bank seure »3
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Source: the term “open fiscal data” as introduced in
http://community.openspending.org/
resources/handbook/



http://documents.worldbank.org/curated/en/659821468152725669/pdf/813320PUB0Fina00Box374313B00PUBLIC0.pdf
http://community.openspending.org/resources/handbook/

FISCAL TRANSPARENCY DRIVERS

To improve the of EU fiscal data,
it should be published in a more usable and understandable manner.
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FISCAL TRANSPARENCY: USERS & REQUIREMENTS

Who uses the data?

Reporters
Media
Researchers

Civil organisations
Budget watchdogs, unions, issue
advocates

Private Firms
Citizens

Public Administrations

What do they want to do?

Understand the data
Communicate and build stories
Analyse the data

Develop applications and services

Take informed decisions:
corporate strategies, policy making, etc.

Source: GIFT (New York City & Chicago), TED study



FISCAL TRANSPARENCY: USERS & REQUIREMENTS

What do the users need?

Raw data
Some users need raw data, in order to perform their own analyses.

Data as a service: query datasets, APIs
Especially in big data sets, users are interested to retrieve only the information they need when
they need it. APIs allow users to build applications consuming the data

Visualised information
Gain quick understanding

Accurate, structured data
Data should be provided at the right level of granularity and in the desired format. Aggregated
data often doesn't allow accurate analytics.

Understandable information
Provide sufficient contextual information for users to understand the data.

Source: TED study




CHALLENGES CAN BE OVERCOME WITH LINKED OPEN DATA

Understandability of the data: terminology & Dissemination vocabularies & data

structure are difficult to understand dictionaries published online
Information is scattered across different data Linkable datasets, integrating

sets: EU Budget, MFF, FTS, etc. data from different sources

Low usability & interoperability: Common data formats, developed and

data not interpreted the same way, difficult to link adopted to avoid misinterpretation.
and integrate.

Difficult to meet different user needs: Data as a service, which allows users to
Format, focus, granularity,... query & export in any format needed

Machine readability and reasoning are required Data and ontologies published in
for advanced analytics machine-readable formats




SOLUTION
MAKE EU FISCAL DATA AVAILABLE AS 5-STAR LINKED OPEN DATA

Publish data on the web

as structured data

in a non-proprietary format
using URIs to denote things

linking your data to other data
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USE CASE: LINKING BUDGET DATA WITH OTHER DATA

Example: US Budget & related news items (source

Linking data from different sources: budget & NY Times
Increase understanding by linking facts with insights

Visualisation
Z‘? Agency budget and news from NYT
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|E| Sun May 30 2004 00:00:00 GMT-0400 (EDT)

Veterans Gather to Dedicate World War Il
Memorial World War Il Memorial is dedicated in
Washington, DC; more than 100,000 people
gather on Mall, perhaps 60 percent of them
veterans; Pres Bush, former Sen Bob Dole, actor
Tom Hanks and NBC Mews anchor Tom Brokaw
are among speakers; Sen John Kerry, for... Source

|E| Wed Jul 05 2000 00:00:00 GMT-0400 (EDT) New

Casualty Category At the Vietnam

Memorlal Pres Clinton signs legislation to honor
thousands of Vietnam veterans whose names
never made it onto wall at Vietnam Veterans
Memaorial in Washington because they did not die
from battle-related injuries or accidents; plague
will be placed near memaori... Source

FriJan 28 2000 00:00:00 GMT-0500 (EST) THE

STATE OF THE UNION; President Clinton on
State of Union: 'The Strongest It Has Ever
Been' Text of Pres Clinton's State of Union
message to Congress; photo of Clinton, and Vice
Pres Al Gore and House Speaker J Dennis
Hastert (L)... Source


https://logd.tw.rpi.edu/demo/linking_agency_budgets_and_new_york_times_news

USE CASE: FOLLOW THE MONEY

Example: Estonian budget website
http://meieraha.ee/

Visualise the income & expenditure

Help citizens understand what
happens with their tax money

Underlying data unavailable

Government

Defence Order & 5afety Economic Affairs  Environment Education Culture Health Care Social Care

IR e T

187€ 108€ 333€ 9P€ 603€ 216€ 369€ 1376€



http://meieraha.ee/
http://meieraha.ee/
http://meieraha.ee/
http://meieraha.ee/
http://meieraha.ee/

Example:
New Zealand — where

are my taxes?
http://wheresmytaxes.co.nz/

*  Visualise the
budget

e (ategorise per
functional domain
*  Show changes

compared to
previous years
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USE CASE: BUDGET ANALYTICS

Government Expenses: $18,652 per capita Crown debt administered by the

Ministry of Social Development

Debt Write—downs
$80.09 Million (0.10% of total)
$18.18 per capita.

Provision for write-downs of

Ministry of Social Development
due to debt write offs or debt
provisions resulting from the
need to value debt in accordance
with generally accepted
accounting practice.

Ministry of
| Development

Ministry of
Health

Ministry of
Education

[Budget 2013]

$2323.31

$394.53
$352.56
$301.65
$267.46

$182.91

$177.62
$134.39
$102.67

$87.32
$78.49

$62.06
$42.16
$38.89
$33.21

Per Capita Tax Receipt

(76.8%)

(14.0%)
(12.1%)
(710.3%)
(11.4%)

(18.8%)

(11.0%)
(18.1%)
(16.7%)

(14.1%)
(14.6%)

(13.6%)
(11.1%)
(13.0%)
(10.7%)

New Zealand
Superannuation

Domestic Purposes Benefit
Student Loans
Invalid's Benefit

Accommodation
Assistance

Unemployment Benefit and
Emergency Benefit

Sickness Benefit
Student Allowances

Tailored Sets of Services
to Help People into Work
or Achieve Independence

Disability Assistance

Care and Protection
Services

Hardship Assistance
Childcare Assistance
Veterans' Pension

Recoverable Assistance



http://wheresmytaxes.co.nz/

The journey so far




STATUS IN JULY 2017
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THE EU BUDGET PUBLICATION IN 2015

PDF CSsv XML
2.000+ pages 3-star LOD 3-star LOD
Not machine readable Incomplete Unclear terminology

Complicated structure For formatting, not data-oriented

« No data model disclosed

* No use of standardised reference data, such as the Name Authority Lists

- Different file per institution (Parliament, Commission, etc.), difficult to create an
integrated view

« Terminology unclear: aele, peco, nmc, catpol, etc.

« Isolated from other fiscal data sets such as FTS and e-procurement

« Data not provided as a service, no flexibility

= Limited reusability of the data

Published on http://eur-lex.europa.eu/budget/www/index-en.htm



http://publications.europa.eu/mdr/authority/
http://eur-lex.europa.eu/budget/www/index-en.htm
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THE EU BUDGET PUBLICATION IN 2015

Before we started the LOD projects, the following formats were available online:

PDF:
*  Over 22.000 pages & not machine-readable.
«  Very difficult to use this format, unless the users know really well what they are looking for.
 Impossible to do analytics & build applications
csv
* Better, it's machine readable and an open format!
» However: the data is not complete. It only contains the headings and the numbers. Numbers are also
aggregated, so it is difficult to know what can be added up and what is already a result of a computation.

« the data is complete, but the purpose of the XML is to build the PDF

 The XML is thus not focused on enriching the data, but simply on formatting the PDF.

* Itis not really fit-for-purpose for re-use by third parties.

 The terminology used in the XML is difficult to understand comprehensible, e.g. peco, nm, aele,... .

 The numbers are listed at different levels of granularity

 Even though a useful format is used, the content is not suited to do any of the activities listed before:
analytics, data visualisation, etc.
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LIMITATIONS OF THE 2015 PUBLICATION FORMATS

Title
Chapter
Article
Item

Heading FF Appropriations 2015

02 01 05 Support expenditure for research
and innovation programmes in
the ‘Enterprise and industry’
policy area

02 01 05 01| Expenditure related to officials and What is the total amount

temporary staff implementing Spent on Horizon 2020
research and innovation .
programmes — Horizon 2020 1.1 10 866 475 n the paSt yea rS?
_ : ) Under which conditions When are procured services for
Who received this money? can this money be spent? this expense due?

Which companies? Which universities?

Which other expenses are allocated to

o X
How is this spent; this MFF heading? What is its ceiling? In which countries

Grant? Contract? Prize?

How does this heading

T IS

are recipients located?
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EU BUDGET AS LINKED OPEN DATA

* To answer these questions, we need the budget and related data as linked open data

* Linked data allows to approach the data from different angles:
amounts, programmes, political category, Directorate-General, and many more

* (an be linked to by other datasets, e.g. FTS

* The data is now defined at the granularity at the data entity level (data oriented), while
before it was defined at the file level (defining titles, chapters, articles).

DG COMM Security and Citizenship ‘ Budget line

DG HOME O ' @ Smart and Inclusive Growth
AT O Corporate body
O ver - g

‘ Horizon 2020 QO Amount
~ . N g 0 -7
O x‘,vﬁ\‘ N ,/’ /) /,’/
\ AN ‘ Political category
LT ‘ EU Programme

\ €223. 250 m
\ ’ o e
€323.750 ‘ \‘ /// —————————— ' ISA Progra

€102.978

\‘ /’
A
s\

Simplified, fictitious example



EXAMPLES OF EU FISCAL DATA AS LINKED OPEN DATA

What is the total amount
spent on Horizon 2020
in the past years?

: : ) Under which conditions When are procured services for
Who received this money? can this money be spent? this expense due?
Which companies? Which universities? i

Which other expenses are allocated to

o X
How is this spent; this MFF heading? What is its ceiling? In which countries

Grant? Contract? Prize?

How does this heading

T IS

are recipients located?




REAL EXAMPLE: DYNAMIC VISUALISATION (H2020)

Z, EU Programme

H2828 o

Year
AFIS2828 -

2614
AMF

2615
CEF
CF 2616
CF_DET

Change over time

0, Change®

3,2%
163%

37% '

8.8% lee.ex

£6.861.546.471

£5.0808.680.142
£1.084285526

2914

2815 2816
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REAL EXAMPLE: H2020 DYNAMIC VISUALISATION

88 - Research and innovation
7189.599.375 26€

89 - Communications networks, content and
technology
2578.81162176€

15 - Education and culture
1712901271.27¢€

18 - Direct research

868.886.588.95€

32 - Energy
A87774182.77€

82 - Internal market, industry,

entrepreneurship and SMEs

498 682 357.28€

86 - Mobility and transport
366.527.621.46€

18 - Migration and 85 -

home affairs Agriculture

177.626.289.56€ and rural
developm__
186.577..
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REAL EXAMPLE: “SEARCH” QUERY H2020 & EURATOM

On the Open Data Portal of the EU, under the “Linked Data" tab:

SPARQL

You can search for the metadata stored in the EU Open Data Portal triple store by using the
SPARQL endpoint query editor below.
Namespaces ™

PREFIX odp: <http://data.europa.eu/euodp/ontologies/ec-odp#>
PREFIX dc: <http://purl.org/dc/terms/>

PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

PREFIX foaf: <http://xmlns.com/foat/0.1/>

PREFIX bud: <http://data.europa.eu/bud#>

SPARQL Query *

SELECT

Amounts spent on Horizon 2828 or Euratom. ' AS PResultOf

sum(xsd:decimal (REPLACE (REPLACE(str(?MV Value)," ",""3),","', " "-"))) AS ?
Amount

WHERE {

?Title bud:heading PTiHeading.
FILTER (lang (?TiHeading) = 'en').
?Title bud:alias ?TiAlias.

?Title bud:hasChapter ?Chapter.
?Chapter bud:hasArticle ?Article.
?Chapter bud:hasArticle PArticle.

LTI

B d ol PRI | LW B

Format *

HTML v

ResultOf

Amounts spent on
Horizon 2020 or
Euratom.

Amount

15719717668




EXAMPLES OF EU FISCAL DATA AS LINKED OPEN DATA

What is the total amount
spent on Horizon 2020
in the past years?

_ , ; Under which conditions When are procured services for
Who received this money? can this money be spent? this expense due?
Which companies? Which universities? i

Which other expenses are allocated to
this MFF heading? What is its ceiling? In which countries

are recipients located?

How is this spent?
Grant? Contract? Prize?

How does this heading

T IS
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EU BUDGET AS LOD

Who received the money? Where are they located?

Security and Citizenship

' @ Smart and Inclusive Growth
DG COMM b

DG HOME

’
7
AN e c 7 \ :
N o /s \ 1
\ ’ 7 \ |
\ ’ ‘7 \ 1
N ‘7 \ 1
\ ’ 2 3 .
\ > v,
\ " ‘ > orizon
4 A V4 / e
S L ’ \ ’ -
~< . \ -
Svo \
v 7 TS
\ ’ =
\ 4

~
<\ p
N~o_ s

\

€323.750 ‘ ‘€22_3,1,2_5.Q\:5 ISA Programme
€102.978 @ ®

14.02.01 Customs union

. Location

FTS Transaction
& Amount

@ Recipient
. Budget line
EU Programme

& bpG

Simplified, fictitious example



FTS LINKS WITH THE BUDGET @ Location

Who received the money? Where are they located? - ZTS Trinsaction
5 - c moun
=>» PwC EU Services in Belgium N
Recipient

‘ Budget line

EU Programme

& bpG

PwC EU Services
X
SI.293.928/,/’

~~_

Belgium

________

14.02.01 Customs union €49.098

Simplified, fictitious example
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hasEuProgramme

€18.467.000.000

REAL EXAMPLE

hasCeiling

Nomenclature
http://.../SEC315.03.50.01

BGUE

Grant

‘ ‘ JAG.71688

‘ ‘ Operational ‘

haspoliicalCatagory
T

Competitiveness for growth and
jobs

heading

Appropriations accruing from
contributions from...

http://publications.europa.eu/
resource/authority/currency/
EUR

hasBudgetine

Location
http://.../NUTS_DE71*

hasActionocatio

hasTotalvalue

Monetary Value
http://.../Value123

hasCoordinator

hasCurrancy

Transaction Provision

International Organisation
http://.../TR_1

http://.../CERN

hasDetalledValue

Value

financialManagementrea

fundingType  commitmentkey

Legal Commitment
http://.../CP_JAG.71688.1

hasTransactionProvision

http://publications.europa.eu/
resource/authority/corporate-

body/REA

exenseType

FROM FTS

JAG.71688.1

2016
positionkey,
- M

actionType

authorityCode

http://publications.europa.eu/
resource/authority/eu-
programme/H2020

subjectOfGrantorContract

721624 - RADSAGA - RADIATION AND RELIABILITY
CHALLENGES FOR ELECTRONICS USED IN SPACE,
AVIONICS, ON THE GROUND AND AT ACCELERATORS

hasTransactionProvision

Katholieke Universiteit
Leuven

Public Organisation
http://.../KUL

Transaction Provision
http://.../TR_2

committedsy ‘committedTo

hasDetailedValue

organisationCategory.

Public Entity

ation

Value

urency

http://.../Value234

hasFigure

530 454

Source: http//ec.europa.eu/budget/fts/index en.htm

http://.../Value345

hasFigure

1002 240

Location
Http://.../loc123

address

OUDE MARKT 13

countryCode

http://publications.europa.eu/
resource/authority/country/
EL

http://.../BE_LEUVEN

‘/\angName shm$ama cod\

Kingdom of
Belgium

[oawum | 5 |



http://ec.europa.eu/budget/fts/index_en.htm
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REAL EXAMPLE FROM FTS

FTS links information about the recipients to the

budget data, such as:

Name & type of recipient
Amount received by
each recipient

Location of the recipient

countryCode

Type of expenditure

http://publications.europa.eu/
resource/authority/country/
BEL

(grant, prize,...)

longName shortName  code.

T~

Kingdom of

Belgium Belgium BE

Source: http//ec.europa.eu/budget/fts/index en.htm

Katholieke Universiteit
Leuven

4

Public Organisation
http://.../KUL

Public Entity

Location
Http://.../loc123

» Leuven

3000



http://ec.europa.eu/budget/fts/index_en.htm
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Next steps
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CLOSING THE CIRCLE

Procurement
cordis, FTS,
TED data StateAid, Subsidies
Contracting &
. executing
Tgndermg Connecting the budget
Linking with tenders o
with its
for products and . ..
) . implementation in
services appropriated specific prificts
in the budget PECYIC projects,
services, purchases etc.
Evaluation &
assessment
data
Evaluation &
- - assessment
- D raj"hng i - Ad"P npn Data from evaluation
Making available the Publishing the data of : :
of projects, impact
data of the drafts of the the adopted budget .
o assessments, risk
budget and the and the revisions

assessments etc.
amendments.

Auditing

Data for/from
auditing the execution
of the budget and the
discharge
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The views expressed in this report are purely those of the authors and may not, in any circumstances, be interpreted as stating an official position of
the European Commission. The European Commission does not guarantee the accuracy of the information included in this study, nor does it accept
any responsibility for any use thereof. Reference herein to any specific products, specifications, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favouring by the European Commission.
All care has been taken by the author to ensure that s/he has obtained, where necessary, permission to use any parts of manuscripts including

illustrations, maps, and graphs, on which intellectual property rights already exist from the titular holder(s) of such rights or from her/his or their legal
representative.
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